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AAbbssttrraacctt::  With the ongoing pandemic, mental health concerns have been observed to be on the 
rise. Lockdowns have prompted many, especially the youth, to primarily use social media for 
communication and for addressing their mental health issues. However, past studies merely 
investigated the positive and negative effects of social media on mental health in general; there 
have been scarce resources that detail how these platforms are used for mental health concerns 
during the pandemic, particularly among teenagers in the Philippine context.  Hence, the 
study aims to examine the experiences of teenagers in using social media platforms in dealing 
with their mental health issues during the pandemic. Employing phenomenology, ten senior 
high school teenagers were interviewed through Zoom to determine how and why social media 
platforms are used in relation to mental health. Thematic analysis was employed to look for 
emerging themes. The results showed that platforms namely Twitter and Messenger were 
popularly used by teenagers. Such platforms were found to be used with limitations due to the 
fear of familial judgment and fear of disingenuous reactions. Also, it was found that the reasons 
for such social media usage were (a) to seek other modes of communication, (b) to look for a 
source of entertainment, (c) to express emotions, (d) to spread positivity, and (e) to raise 
awareness about mental health. With these findings, it can be concluded that social media 
does have a monumental role in sustaining or improving teenagers’ mental health. Thus, 
recommendations for future studies have been made. 
   
KKeeyy  WWoorrddss::  social media; mental health; pandemic; effects; platforms 

 
1. INTRODUCTION 

The COVID-19 pandemic has forced many 
countries to implement lockdowns. These lockdowns 
have led to short or long-term psychological and 
mental health issues (Evans, 2021), especially among 
young people (University of Surrey, 2021). Hence, the 
use of social media and mental health during the 
pandemic have been found to be correlated (Zhao & 
Zhou, 2020). Nonetheless, there still has been a huge 
portion of blame placed towards social media in the 
context of mental wellness although the findings are 
still fragmentary.  

Numerous studies such as Rasmussen et al. 
(2020) speculate that there is an indirect relationship 
between social media use and mental health issues 
among emerging adults since they encounter 
difficulties in coping with emotional and perceived 
stress. There are also significantly higher tendencies 
for internet addiction among depressive patients 
(Dieris-Hirche, et al. 2017). Likewise, social media 
have been found to be negative since cyberbullying is 

often connected to social media usage (Glazzard & 
Stones, 2019).  

While some prior studies have centered on 
negative social media effects on mental health, some 
researchers claim otherwise. Hardy and Castonguay 
(2018) reported that individuals aged 18-19 felt low 
levels of anxiety when exposed to social media. Bekalu 
et al. (2019) also underscored that social media can be 
a positive tool after linking social media usage and 
self-rated health. 

While there have been varied findings in the 
literature on the relationship of social media and 
mental health, studies that attempted to explore how 
social media is used as a platform by teenagers to 
address mental health issues are limited. Majority of 
the previous studies merely focused on the general 
negative or positive impact of social media on 
individuals’ mental health. In addition, it seems that 
there have been scant investigations on how social 
media platforms are used by teenagers in taking care 
of their mental health during the pandemic, 
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specifically in the Philippine context. Lastly, the 
previous investigations primarily utilized 
quantitative perspectives; and so the need to use a 
qualitative lens in investigating the phenomenon has 
become apparent. Addressing these gaps in the 
literature, we employed a phenomenological research 
design; and thus answer the following research 
questions: 

1. What social media platforms do senior high 
school teenagers use in taking care of their 
mental health during the COVID-19 
pandemic? 

2. How do these students utilize these platforms 
in assistance to their mental health? 

3. Why are these said platforms used by these 
students for mental health purposes? 
 

2. METHODOLOGY  
  
2.1 Data Collection, Sampling, and 
Procedure 

Ten participants aged 17-18 years old 
studying in senior high schools in the Philippines 
participated in the study. This is the desired number 
of participants in a phenomenological study to achieve 
data saturation (Boyd, 2001, as cited in Groenewald, 
2004). We purposefully selected the participants by 
setting the following criteria: a) they have experienced 
or are experiencing mental health concerns, b) they 
have used or are using social media platforms for 
mental health issues during the pandemic, c) they 
must be in senior high schools in the Philippines. In 
addition, we followed most of Morrow’s (2005) 
principles of trustworthiness such as the congruence 
of philosophical assumptions with the research 
questions, inclusion of intellectual heritage in the 
research design, describing the rationale for 
reflexivity, and selecting participants for information 
richness. An Ethics Clearance Form and Parental 
Consent Form were also put to use to ensure that the 
rights and privacy of the respondents were upheld to 
the fullest. 

Semi-structured interviews were utilized and 
were conducted via Zoom, given the ongoing 
limitations due to the pandemic. The open-ended 
questions were checked by experts to have a 
qualitative face validity.  

 
2.2 Research Design and Data Analysis   

We employed phenomenological research 
design in our study as we sought to determine how and 
why the participants used social media platforms 
individually, especially during the time of the 
pandemic. The primary purposes of phenomenological 
research are to derive substance from individuals' 
personal interpretations of experiences and feelings, 

and to construct in-depth descriptions of the 
phenomenon (Lester, 1999). Since we would like to 
investigate the experience of the teenagers in using 
these platforms for mental health, phenomenology 
provides a more accurate depiction of how truly these 
teenagers put them to use for the said purpose.  

We analyzed the data gathered in the 
interviews using a thematic analysis, specifically 
observing the six steps of thematic analysis that 
involve data familiarization, generating simple codes, 
searching for themes, reviewing themes, defining 
themes, and the write-up (Braun and Clarke 2006, as 
cited in Howitt, 2016).  

 
TTaabbllee  11.. Analysis that starts from codes to categories 
then themes 

CCOODDEESS CCAATTEEGGOORRIIEESS TTHHEEMMEESS 
Alternative 
communication 
amidst restrictions  

Basic necessity 33..22..11  TToo  sseeeekk  
ootthheerr  mmooddeess  ooff  
ccoommmmuunniiccaattiioonn  

The need to 
communicate during 
times of crises  
Watching videos  Keeping occupied 

through the 
pandemic  
  

33..22..22  TToo  llooookk  ffoorr  aa  
ssoouurrccee  ooff  
eenntteerrttaaiinnmmeenntt    

Sharing funny 
memes  

Voicing out problems  Expressing one’s 
mind and 
thoughts  

33..22..33  TToo  eexxpprreessss  
eemmoottiioonnss  

Providing a 
foundation to be more 
emotional 
Highly accessible for 
communicating  

Being expressive 
during the 
pandemic  

Connecting people 
with different 
thoughts  

 
33..22..44  TToo  sspprreeaadd  
ppoossiittiivviittyy   

Younger generation 
being more 
understanding that 
older ones  

Social media being 
a channel for 
relatedness in 
mental health 

 
33..22..55  TToo  sspprreeaadd  
aawwaarreenneessss  aabboouutt  
mmeennttaall  hheeaalltthh    

Creating a discussion 
with others  
Spreading 
information and 
content about mental 
health awareness 
Sustained connection 
with friends, leading 
to healthy 
conversations during 
the pandemic 

Source of positive 
content  

Hesitating due to 
possible opinions of 
older family 
members  

Worriedness due 
to reception of 
loved ones  

33..33..11  FFeeaarr  ooff  
ffaammiilliiaall  
jjuuddggmmeenntt   

Being aware of 
unknown individuals 

Doubt to the idea 
of openness  

33..33..22  FFeeaarr  ooff  
ddiissiinnggeennuuoouuss  
rreeaaccttiioonnss    

Sudden and harsh 
judgment from others 

 

3



  
 

21ST CENTURY LEARNING AND 
INNOVATIONS 

3. RESULTS AND DISCUSSIONS  
  
3.1 Social Media Platforms Used by 
Teenagers 

 
According to the majority of the respondents, 

due to these platforms’ relevance and popularity in 
the country, the social media apps Messenger and 
Twitter were the primary platforms used by senior 
high school teenagers in maintaining their mental 
health through various methods, with some being 
vocal (constantly voicing out their concerns via posts), 
while more were reserved thus opting for private 
messaging or posting instead. 

In one of the interviews, Pat (fictive names 
were used all throughout the discussion) explained 
her preference for Twitter when voicing out issues 
pertaining to her mental health:  

“Twitter allows me to post what I feel on a 
certain topic without worrying on who can see it since 
Twitter has an option wherein you can hide your 
tweets on only people you follow”. (All excerpts here 
are translated to full English) 

Pat’s contention may be one of the reasons 
why Twitter is popular among senior high school 
students, as it allows its users to have their personal 
platform in which they can voice out their feelings in 
a “safer route” of communication. Additionally, the 
feature that gives the user the option to have a private 
account allows them to choose who can view their 
tweets which makes it more appealing. Messenger, on 
the other hand, provides secure and private long-
distance communication between students, which 
proved to be essential as social distancing is strictly 
enforced..   

Some other platforms used by a minority of 
respondents are Facebook or Instagram, with 
Facebook being a choice mainly for leisure and 
Instagram only being used privately to post “stories” 
amongst their trusted peers.  

 
3.2 Reasons for Using these Social Media 
Platforms in Dealing with Their Mental 
Health 

 There are four themes that emerged from the 
data as to why these teenagers used social media 
platforms in taking care of their mental health. These 
are (a) to seek other modes of communication, (b) to 
look for a source of entertainment (c) to express 
emotions, (d) to spread positivity, and (e) to raise 
awareness about mental health. 

 
33..22..11  TToo  sseeeekk  ootthheerr  mmooddeess  ooff  ccoommmmuunniiccaattiioonn 

Respondents elaborated that social media 
provides a ground for them to find means of efficient 

communication in a time when lockdowns and 
isolations are enforced. The necessity of using social 
media to communicate has also been evident, with 
mental health playing a role in the situation. RM 
stated: 

 “It’s more of a need to use social media [now 
because] it could feel really isolating when  

you don’t have anyone to talk to [on] a daily 
basis.” 

 
33..22..22  TToo  llooookk  ffoorr  aa  ssoouurrccee  ooff  eenntteerrttaaiinnmmeenntt   

 Social media usage during the pandemic has 
spiked among young adolescents (Lurie Children's 
Hospital of Chicago, 2020). This is so since it seems 
that teenagers seek for a source of entertainment from 
these platforms. A respondent named Geralt spoke 
about using social media for entertainment, saying: 

 “[Because of the] pandemic, [we have nothing 
to do] without fun activities. [With me using] Twitter, 
[that has been my] source of entertainment during the 
pandemic.”  

 
33..22..33  TToo  eexxpprreessss  eemmoottiioonnss 

Social media platforms are ideal for 
expressing one’s self as its wide accessibility and 
ability to connect people has proven to be superior to 
other platforms. Kathy, speaking on the ability 
enabled by social media to be more emotional when 
using such platforms, commented:  

“Twitter has allowed me to vent out my 
thoughts and really feel my emotions, and afterwards, 
I feel fresh and clear”.  

 
  33..22..44  TToo  sspprreeaadd  ppoossiittiivviittyy 

Social media has become a place where some 
of the participants addressed their mental health 
needs by spreading positivity since it provides 
motivation and courage to address their personal 
issues. For instance, Mae used social media to spread 
positivity by sharing memes thinking that “everyone 
is having a bad time.” 

 
33..22..55  TToo  sspprreeaadd  aawwaarreenneessss  aabboouutt  mmeennttaall  hheeaalltthh   

Using social media fosters a healthy 
discussion among users. Furthermore, most of the 
interviewees have stated that social media has helped 
them immensely in nurturing their mental health by 
keeping them connected with their friends during the 
pandemic and through sharing information regarding 
mental health. Hakeem explained that:  

“Me speaking on my mental health and 
spreading awareness about mental health in general 
is really helpful. My mutuals also give motivational 
statements that make you want to persevere”.  
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3.3 Ways How Teenagers Use these 
Social Media Platforms in Dealing with 
Their Mental Health   

There is one overarching theme emerging 
from the data as to the ways how the teenagers 
utilized these social media platforms. Teenagers used 
them with limitations due to one major reason.  They 
tend to have not used the full features of the social 
media platforms because of “ffeeaarr”, which has the 
following two sub-themes: 

 
33..33..11  FFeeaarr  ooff  ffaammiilliiaall  jjuuddggmmeenntt   

 Familial judgment can be rooted out on 
the families that use social media and are “friends” or 
connected to each other. This can be one of the main 
factors why teenagers hesitate to use social media and 
its full features. For example, Mae did not want to tell 
them the full story of her struggle because if she told 
them about it, she “would not know how they will react 
because what hurts [her] may not hurt others”.  

 
33..33..22  FFeeaarr  ooff  ddiissiinnggeennuuoouuss  rreeaaccttiioonnss   

 Having millions of users, social media has a 
diverse group of users, and there is usually little to no 
way of knowing which users are sincere and which are 
not. This is primarily why a many of the respondents 
are often doubtful whenever someone decides to 
interact with their content. Pat stated: 

 “I know people that are being disrespected in 
social media just because they are  
expressing what they feel, it's either they are 
called out for being "fake", or "over  
exaggerating" which may cause the 
individual to be more depressed”. 
 
Overall, the present study’s findings support 

the previous claims about the positive use of social 
media in relation to mental health (Bekalu et al., 
2019; Hardy & Castonguay, 2018). However, despite 
all the different positive effects that social media may 
have, the participants have also acknowledged that 
without a moderate balance or with constant and 
borderline addictive usage, social media could have a 
negative impact mentally, a claim reinforced by the 
studies done by Pantic (2014) and Rasmussen et al. 
(2020), in which they suggested that excessive use of 
social media may cause users difficulties in regulating 
their emotions. 

 
4. CONCLUSION AND 
RECOMMENDATIONS  

In summary, social media is a useful tool that 
can be used in various ways depending on an 
individual. It may be used to address mental health 
concerns publicly or privately depending on the 
purpose. Social media like Twitter, Instagram and 

Messenger were mostly used to address teenagers’ 
concerns, to share information and spread positivity 
to those who are experiencing mental health issues.  

Social media is essential in the pandemic as it 
became the medium of communication for among 
teenagers. However, effective as it seems, social media 
is still a level below face-to-face communication 
because in social media communication, we may not 
know the genuine or raw emotions of the person we 
are talking to. Face to face conversations eliminate 
this factor as it could cultivate more communicative 
genuineness.  

For future research, we recommend creating 
a bigger pool of respondents with wider demographics 
and possibly employ quantitative perspectives to 
investigate the actual relationship of social media use 
and mental health.  
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AAbbssttrraacctt::  The student council serves as the voice of the student body, enabling them to be 
engaged in tackling academic matters (Woods, 2002). With the implementation of online 
distance learning, the duties of the student council should not cease even with the new factors 
affecting their proceedings. This study aims to find out if the BRafeNHS Student 
Representative Coordinating Council is still functioning effectively amidst the set-up of online 
distance learning what is the student body’s perception of their performance, and how it differs 
from the student leaders’ perception. Researchers disseminated a survey questionnaire to 75% 
of the BRafeNHS student body to rate the performance of the Executive, Legislative, and 
Media Committee. In evaluating the student council performance, four variables were 
considered in this study (authority, communication with students, implementation of school 
rules, and project implementation and student involvement). Interviews were also held with 
selected students from the council and student body to provide a more in-depth inquiry. 
Results showed that the BRafeNHS-SRCC is still functioning very effectively based on the 
student body, and they share almost the same perception on the first two variables, although 
the same cannot be said for the latter two. Still, the research concludes that the BRafeNHS-
SRCC is functioning effectively amidst the implementation of online distance learning. 
   
KKeeyy  WWoorrddss::  student-leaders; leadership skills; online distance learning; student body; 
perceived performance 

 
1. INTRODUCTION 

According to Woods (2002), the student 
council is an organization serving as the 
representative, allowing the student body to become 
more involved with the school’s affairs. With it, the 
students will have a voice. And for the student council 
to uphold its purpose, it will have different 
responsibilities and duties to perform. The 
responsibilities of the student council may vary from 
school to school, but are summarized as the following: 

 PPllaannnniinngg,,  PPrrooppoossiinngg,,  aanndd  MMaannaaggiinngg  
AAccttiivviittiieess..  The student council is tasked to plan and 
manage different events and activities that will 
happen in and out of the school within the school year. 
These activities are not limited to projects proposed by 
the student council itself; but also programs that are 
done annually and as suggested by the school 
management. Specifically, they will have to prepare 
everything needed for the program, execute the plan, 
and oversee the project or activity until the end, 
ensuring its success. 

 IInnvvoollvveemmeenntt  ooff  SSttuuddeennttss  iinn  tthhee  AAccttiivviittiieess  ooff  
tthhee  CCoouunncciill..  The student council has the job of 
ensuring the participation of the student body in its 
activities. Such events will serve as the best way to 
involve the school administration and the students, 
therefore regularly holding it  is the essential job of 

the council. The student council will not be able to 
carry out the purpose of the activity or event if neither 
the students nor the school management will be 
involved. 

 CCoommmmuunniiccaattiioonn  wwiitthh  tthhee  SSttuuddeenntt  BBooddyy..  The 
student council must establish the best way to 
communicate with the students from different grade 
levels and sections. To ensure that the student council 
will stay connected and updated with the student 
body, batch representatives are usually appointed to 
know the concern that has to be addressed. 

 WWoorrkkiinngg  iinn  PPaarrttnneerrsshhiipp  wwiitthh  tthhee  SScchhooooll  
AAddmmiinniissttrraattiioonn..  Although they serve as the 
representative of the student body, the student council 
will also be working together with the administration, 
teachers, Association of Parents in facilitating 
matters that concerns the student body. 

 FFiinnaanncciiaall  MMaannaaggeemmeenntt..  The student council 
projects and activities will be all covered by the budget 
provided by the school, which should be maximized for 
reasonable and worth causes. . The student council 
will also host different fundraising programs to gain 
extra money that can be either added to the council’s 
budget or used for charitable purposes to 
beneficiaries. 

 Out of all responsibilities stated, establishing 
regular and effective communication with the 
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students is the way to a successful student council. 
And without effective communication between the two 
parties, they would not be able to perform their 
purpose. In the case of the BRafeNHS community, the 
school is under the online distance learning (ODL) for 
the academic year 2020-2021 due to the COVID-19 
pandemic. With massive limitations in 
communication during ODL, the performance of the 
BRafeNHS Student Representative Coordinating 
Council (BRafeNHS-SRCC) would be determined by 
their way of implementing projects and the 
involvement of the student body with it, the 
enforcement of school rules, and their established 
authority. 

 This research will not criticize the student 
council as the researchers only aimed to see the 
performance of the BRafeNHS-SRCC during ODL 
based on the set variables. 

 
2. STATEMENT OF THE PROBLEM 

 Generally, this study aims to find out if the 
performance of the BRafeNHS-SRCC was not affected 
by the implementation of ODL. Specifically, it will 
answer the following questions: 
1. What is the student body's perceived performance 

of the BRafeNHS-SRCC during ODL in terms of: 
1. authority; 
2. communication with the student body; 
3. implementation of school rules and 

regulations; and 
4. implementation of projects and student 

involvement? 
2. How is the perception of the student-leaders 
on their performance during ODL different from the 
perception of the student body? 
3. Does the BRafeNHS-SRCC continue to 
function effectively with the implementation of ODL 
for A.Y 2020-2021? 

 
3. HYPOTHESIS 
The following are the null and alternative hypotheses 
of this research. 
  
3.1 Null Hypothesis 

The BRafeNHS-SRCC is functioning 
effectively amidst the implementation of  ODL for A.Y. 
2020-2021, based on the perception of the student 
body.  
  
3.2 Alternative Hypothesis 

The BRafeNHS-SRCC is not functioning 
effectively amidst the implementation of ODL for A.Y. 
2020-2021, based on the perception of the student 
body.  

 
 

4. Methodology  
  The researchers administered a survey 

questionnaire to the 75% of the total population of 
BRafeNHS students with a 5% margin of error to 
know the perspective of the student body about the 
performance of the BRafeNHS-SRCC during ODL. 
Some of the respondents, selected through a direct 
selection method, were interviewed by the researchers 
for an in-depth analysis of their perspective.  

The BRafeNHS-SRCC committees for this 
study were the Executive, Legislative, and Media. The 
following committees were assessed for the study due 
to their functions: the Executive Committee presides 
over the entire student council; the Legislative 
Committee involves the level representative who 
handles the concern of a batch they hold and supervise 
the class officers; and the Media Committee is 
responsible for the social media accounts and online 
programs of the council. The researchers believed that 
these leaders are in the frontlines of council activities 
even in ODL.  

The mentioned student-leaders also answered 
the survey questionnaire on how they perceived their 
performance during online distance learning and were 
also interviewed by the researchers. It allowed the 
researchers to compare and contrast the data coming 
from the different groups of participants and 
formulate more concrete and comprehensive 
conclusions about the effectiveness of the student-
leaders during ODL. 

In analyzing the collected quantitative data, 
the researchers used Descriptive Statistical Analysis. 
The measure of central tendency (mean) constitutes a 
prerequisite for the t-test. The two-tail independent 
sample T-test showed how significant the differences 
between the perspective of student-leaders and 
student body were.  

 
5. RESULTS AND DISCUSSION 
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 One of the objectives of this research was to 
determine the perception of the student-leaders on 
their performance during ODL. This study considered 
four variables as a means to rate the student council.  

 The first variable, an established authority, 
17 out of 21 student-leaders scored 3.00 or higher in 
their mean scores. Student-Leader U had the lowest 
mean score of 2.00, followed Student-Leader I with 
2.40. Two student-leaders had a mean score of 2.80 
and another of 3.00. Student-Leader D and E with a 
mean score of 3.20 and 3.40 respectively; four student-
leaders had 3.60; three more with 3.80; and six 
student-leaders scored perfect 4.00. Based on this, 
most of the BRafeNHS-SRCC had confidence in their 
authority, with the latter still improving. 

 In the second variable, communication with 
the student body, 18 student-leaders scored 3.00 or 
higher mean score: Student-Leader U with the lowest 
with 2.00; followed by Student-Leader O with 2.67; 
then Student-Leader S with 2.83. Two student-leaders 
scored 3.00, Student-Leader I and H with 3.17 and 
3.33 respectively, another two with 3.50 and three 
more with 3.67. There are six student-leaders with a 
score of 3.83 and three with a perfect score of 4.00. The 
results were very similar to the first variable, which 
means that the BRafeNHS-SRCC was sure that they 
did not neglect the student body’s needs. 

 For the third variable, implementation of 
school rules, 15 student-leaders scored 3.00 or higher, 
with Student-Leader I having 1.80, the lowest mean 
score. It was followed by Student-Leader S with 2.20, 
next is Student-Leader G and U having 2.40, then by 
Student-Leader E with 2.60. Student-Leader F and O 
acquired 3.00, Student-Leader M attained 3.80, and 
eight student-leaders have 4.00. It entails that the 
BRafeNHS-SRCC was quite unsure if they enforced 
school rules enough, affected by both the new set-up 
and delegation of tasks. 

 Lastly, in project implementation and 
student involvement, 18 student-leaders scored 3.00 
or higher: Student-Leader U scored the lowest with 
2.00 while Student-Leader E and O scored 2.75. Three 
student-leaders scored 3.00, Student-Leader S with 
3.25, another three with 3.75, and the remaining 
eleven officers obtained 4.00. These data confirmed 
that the BRafeNHS-SRCC believed they did more 
than enough in launching and promoting their 
projects. 

Moreover, during the interview with the 
student-leaders; The Executive Committee mentioned 
that communication inside the council is one of their 
problems. They also scored the lowest on the variable 
of Authority and/or Implementation of Rules as they 
believe it was not within the scope of their 
responsibilities. The Legislative committee said that 
communicating with the student body had been a 
challenge as not everyone has an internet connection. 

They also never exercised their authority to give 
violation reports during ODL. The Media Committee 
was overwhelmed with the number of responsibilities 
they have during ODL and believes that they were 
only efficient in implementing projects. 

 
 The main objective of this research was to 

determine the perceived performance of the student-
leaders in terms of authority, communication with the 
student body, implementation of school rules, and 
project implementation and student involvement. 
Student-Leader S, T, and U scored as one given that 
their work was not individually divided. Hence it was 
not rated per officer. 

 In the variable perceived authority, all 
student-leaders scored a mean score higher than 3.30, 
three of which scored in the range of 3.30-3.39. Ten 
student-leaders have scores falling between 3.40-3.49, 
and another three collected scores between 3.50-3.59. 
Student-Leader M scored 3.63, Student-Leader Q had 
3.68 as the mean score, and Student-Leader R scored 
the highest with 3.79. 

 As for the variable communication with the 
students, all student-leaders scored higher than 3.30. 
Student-Leader L scored the lowest mean with 3.35, 
followed by Student-Leader O with 3.38. Nine 
student-leaders attained scores in the range of 3.40-
3.49 and five student-leaders between 3.50-3.59. 
Student-Leader Q and M scored 3.65 and 3.66, 
respectively, and Student-Leader R scored 3.76, the 
highest among the scores. 

 With the variable implementation of school 
rules, four student-leaders scored between 3.30-3.39, 
nine had scores within the range of 3.40-3.49, and 
three student-leaders obtained scores between 3.50-
3.59, two had scored between 3.60-3.69, and Student-
Leader R scored the highest, with a mean score of 3.76. 

 In the last variable, project implementation 
and student involvement, three student-leaders 
scored within the range of 3.30-3.39, another two 
between 3.40-3.49, and ten student-leaders between 
3.50-3.59. Student-Leader Q had a mean score of 3.66; 
Student-Leader K has 3.70, Student-Leader M with 
3.80; and Student-Leader R scored the highest (3.81). 
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 Moreover, during the interview, the students 
recognized how the BRafeNHS-SRCC implemented 
more projects during ODL than on face-to-face; and 
how the legislative committee addresses their 
concerns. However, they did not think that the 
BRafeNHS-SRCC was efficient in implementing rules 
and establishing authority. They also did not know 
who the other members of the student council are, 
other than the president, and their respective level 
representative. 

 The majority of the student-leaders acquired 
3.40-3.49 mean scores in each variable, except on the 
variable of project implementation and student 
involvement which placed the most scores in the range 
of 3.50-3.59. Therefore, the researchers conclude that 
the BRafeNHS-SRCC is doing great in their 
performance during the ODL.  

 

 

 

 To answer the second research question, the 
third table shows the evidence of the relationship 
between the perceptions of the student body and 
student-leaders. 

 
 In the variable authority, nine student-

leaders had no evidence that the student-leaders 
perceived their performance as the same as the 
student body. Eight student-leaders had very strong 
evidence; one acquired moderate evidence, and 
another one had weak evidence. 

 
For this variable, ten student-leaders had no 

evidence; four student-leaders got very strong 
evidence; one student-leader for moderate evidence; 
and four with weak evidence. The majority of 
BRafeNHS-SRCC had a similar perception of their 
performance with those of the student body. 

 
As for the third variable, ten student-leaders 

had very strong evidence; one got strong evidence; 
three with moderate evidence; and five for no 
evidence. The data showed that for this variable, the 
BRafeNHS-SRCC and student body had different 
perceptions. 

 
For the last variable, ten student-leaders 

obtained very strong evidence. Four student-leaders 
acquired strong evidence; 1 student-leader with weak 
evidence; and another four student-leaders got no 
evidence. Again, for this variable, the BRafeNHS-
SRCC and student body had different perceptions. 

 
6. CONCLUSIONS 

  Although some of the student-leaders 
doubted their performance due to inconsistent 
activeness in the student council, internet connection 
problems, being new to ODL, and performance 
criticisms. The study showed that the BRafeNHS-
SRCC did a great job during ODL. While working as a 
council, each member had their specific task assigned 
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to them that could affect or limit what they could do 
about their performance. Nonetheless, the researchers 
can conclude that the student body perceived the 
student-leaders of BRafeNHS-SRCC to be effective 
with their assigned tasks. Therefore, the researchers 
accepted the null hypothesis and rejected the 
alternative hypothesis. 

  The researchers were also able to identify, 
through the interpretation of the P-value, that there 
is no difference between the perceptions of the 
student-leaders and student body on the variables 
authority and communication with the student body. 
For the rules and regulations implementation and 
Implementation of projects and student involvement, 
the data entailed that the student-leaders and the 
student body perceived the former’s performance 
differently. 

 
7. RECOMMENDATIONS 

  The study showed that BRafeNHS-SRCC 
continued to perform effectively despite the 
implementation of ODL. However, the researchers 
still hope for improvements for the future academic 
years in ODL. Implementing projects that promote 
inclusivity and a system wherein the student council 
and student body can communicate despite having low 
or no internet connection, and projects that help the 
students academically and mentally. Most of the 
interviewees from the student body and student-
leaders identified internet connection and mental 
health as their main challenges during ODL. Hence, 
communication within the student council and 
between the student-leaders and student body should 
be strengthened during ODL as it would help for the 
betterment of everyone and the service and leadership 
of the student council. 

For future researchers, the researchers 
recommend finding a way to distribute the survey 
questionnaire in each section/batch equally, for more 
comprehensive and accurate data. It is also better to 
check first the delegated task of each student-leader 
to sense the scope and limitations of the study. 
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AAbbssttrraacctt::  With the outbreak of the COVID-19 pandemic, online learning has become the 
students’ only hope to continue their learning process in a safe and secure manner. This study 
aimed to examine the perceived effectiveness of synchronous and asynchronous learning and 
evaluate the factors which may affect students’ experience in such a highly emergent learning 
context. To this end, descriptive quantitative research involving 100 conveniently selected 
senior high school students enrolled in online classes at a private university was conducted. A 
researcher-developed, expert-validated four-point rating scale consisting of four parts was 
administered to the respondents online via SurveyHero. The responses were analyzed using 
descriptive statistics, mean and standard deviation. The results indicated that, while students 
perceived synchronous learning as effective and in-par with face-to-face classes, they reported 
a negative evaluation of the efficacy of asynchronous learning. The study further revealed that 
factors such as gadgets and a peaceful home environment were essential for successful online 
learning. It was then concluded that synchronous learning is more effective than 
asynchronous, and the quality of learning materials provided to the students impact their 
views on these learning set-ups. The study draws several pedagogical implications useful for 
both students and teachers in online learning environments. Recommendations for future 
research are also discussed in this paper. 
   
KKeeyy  WWoorrddss::  online learning environment, asynchronous learning, synchronous learning 

 
1. INTRODUCTION 

Online learning has become a central issue 
that has arisen in today’s educational landscape. With 
the outbreak of the COVID-19, all aspects of the 
country suffered heavily, including education which 
affected nearly 1.6 billion learners globally (United 
Nations, 2020). Consequently, the adoption of online 
learning has been spurred to prevent the spread of the 
virus (Dennon, 2021). 

Online learning provides opportunities for 
students to continue their learning process in a safe 
and secure manner despite the pandemic (Khalil et al., 
2020). Online learning can be synchronous or 
asynchronous. Synchronous learning refers to the 
type of class sessions that takes place in real-time, 
while asynchronous learning is where the students 
are self-paced and learn without the supervision of 
their instructors (Scheider, 2021).  

Several past works on the effectiveness of 
synchronous and asynchronous learning have been 
conducted. Hrastinki’s study (2008) found that 
synchronous learning is deemed more beneficial by 
students because the learners thought of synchronous 
communication as “more like talking.” Meanwhile, 

Kenworthy and McNamara (2012) affirmed that 
synchronous engagement with the courses or modules 
caused the students' final examination grades and 
course grades to rise. On the other hand, 
asynchronous sessions have been proven effective in 
promoting creativity in project-based prompts (Beck & 
Corfman, 2019).  Similarly, Hrastinski (2008) proved 
that, in asynchronous discussions, students can 
articulate their thoughts better because they can find 
more facts and read other source materials to grasp 
the lesson better. Moreover, in asynchronous 
communication set-ups, the person’s capability to 
understand the information at hand improves (Dennis 
& Robert, 2005), suggesting that students may be able 
to process the lessons they have more thoroughly 
when learning asynchronously.   

Despite the prevalence of previous research 
conducted on online learning, some questions, 
however, remain unresolved. This is because students 
now do not get the chance to choose online learning 
voluntarily since, because of the pandemic, online 
classes are being imposed upon them. For example, in 
the Philippines, the Department of Education adopted 
distance learning methods, which include online 
learning to facilitate the students’ education (Llego, 
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2020). This then creates a gap if one wants to assess 
the effectiveness of online learning in such a highly 
emergent context. In addition, the issue of internet 
connectivity and digital readiness (Kritz, 2020) is not 
present in other research, while it may be a big 
problem in the Philippine setting.  

Hence, this study was conducted to determine 
the perceived effectiveness of online learning. 
Specifically, this study was designed to answer the 
following research questions:  

1. How effective is synchronous learning as 
perceived by the students? 

2. How effective is asynchronous learning as 
perceived by the students?  

3. What factors in synchronous and 
asynchronous learning environments do 
students have to cope with? 

4. What strategies do the students utilize to 
cope with the synchronous and asynchronous 
learning demands?  
 

2. METHODOLOGY  
A quantitative approach, specifically 

descriptive research design, was applied in this study. 
The study respondents were 100 Senior High School 
(SHS) students who were enrolled in online classes at 
Jose Rizal University (JRU); they were selected 
through convenience sampling. This sampling 
technique allowed the researchers to choose those who 
were more readily accessible given the context of 
online data collection (Etikan et al., 2016). This means 
that during the initial data collection, more than 100 
students were recruited to participate. However, only 
100 students willingly responded to the questionnaire 
within the timeframe set for the data collection. A 
four-point Likert scale was developed by the 
researchers after a careful literature review on online 
learning—the questionnaire comprised four parts, 
with each part addressing each research question 
posed in this study. The original version of the 
questionnaire only had three parts, totaling 20 items. 
After an expert validation, an additional part (Part 4) 
was added to the questionnaire, and an additional 
statement was added to Part 1 and Part 2, making a 
total of 26 items. Several statements were also revised 
to improve their clarity. 

Data collection was undertaken through an 
online survey via SurveyHero. Before the respondents 
participated, their consent and assent to partake in 
the research were acquired. The entire data collection 
lasted for a week due to the number of responses 
needed. 

Descriptive statistics, mean and standard 
deviation (SD) were used in the data analysis. The 
responses were first collated in Microsoft Excel. The 
mean and SD of each item were then calculated. After 
calculations were done, the data were tabulated, and 

each item was interpreted using the range of mean 
scores, whereas 3.26-4.00 equated to strongly agree; 
2.51-3.25 to somewhat agree; 1.76-2.50 to somewhat 
disagree; and 1.00-1.75 to strongly disagree. 

 
3. RESULTS AND DISCUSSION  

 
3.1 How effective is synchronous learning as 

perceived by the students? 
Table 1 shows a grand mean of 2.97, 

indicating that the students somewhat agree that 
synchronous class effectively accommodates their 
academic needs. Moreover, the results indicate that 
students strongly agree that the instructional 
materials utilized during synchronous sessions are 
relevant to their needs. Similar outcomes can be 
learned from past works. For example, the study of 
Francescucci and Rohani (2018) reported that 
synchronous courses have the same level of student 
performance outcomes as with face-to-face learning 
because of effective instructional materials. In the 
current study, teachers may have utilized various 
teaching materials which get positive engagement 
from the students, as explained by the highest mean 
in item 1. Moreover, learners value spontaneous 
feedback and meaningful interactions, which are 
present during synchronous sessions (Bonk & Park, 
2007), and could be the significant reasons why the 
students generally show a positive attitude towards 
the aforementioned learning set-up.  
 
Table 1 Effectiveness of Synchronous Learning as 
Perceived by the Students  

IItteemmss MMeeaann SSDD VVeerrbbaall  
iinntteerrpprreettaattiioonn 

1. The instructional 
materials used during 
synchronous classes are 
appropriate and suited 
for my academic needs. 

3.36  0.61 Strongly agree 

2. Subject teachers utilize 
various strategies to 
encourage active 
learning among 
students, which enables 
me to learn more 
effectively. 

3.21  0.66 Somewhat 
agree 

3. My internet connectivity 
is good and conducive for 
learning, so I am able to 
keep up with the 
discussions.  

2.65 0.88 Somewhat 
agree 

4. I can easily interact with 
my teachers, so the 
questions I have in mind 
are clarified immediately 
and clearly. 

2.91 0.88 Somewhat 
agree 

5. I can easily interact with 
my classmates, and we 
are able to discuss the 
content of a topic, which 
enables me to take the 
level of depth into a topic 

3.03  0.90 Somewhat 
agree 
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further than the 
instructor’s presentation 
alone would. 

6. I get higher grades on my 
assessments when the 
topic is taught in 
synchronous sessions 
than when I do under the 
synchronous classes. 

3.03 0.81 Somewhat 
agree 

7. I can say that 
synchronous learning is 
in-par with face-to-face 
classes when it comes to 
the quality of learning 
that I get from it. 

2.62 0.98 Somewhat 
agree 

Grand mean 2.97 0.82 Somewhat 
agree 

 
3.2 How effective is asynchronous learning as 

perceived by the students? 
In Table 2, it is revealed that students 

somewhat disagree that asynchronous classes are 
effective, as indicated by the grand mean of 2.48. The 
result also shows that the students do not perceive 
asynchronous learning as on par with traditional 
classes, as shown by the 2.13 mean for item 7. The 
students’ negative outlook towards asynchronous 
classes may be caused by their lack of experience with 
the mentioned learning set-up. Several studies prove 
that, by practice, asynchronous learning does not 
work as designed due to students' lack of perceptions 
of interdependence (Peterson et. al, 2018). Since the 
students are new to the asynchronous modality, it 
may be harder to adjust to the schedule flexibility and 
interdependence given to them. Moreover, students 
tend to have a greater interest in synchronous 
activities as those are more interactive and reinforce 
knowledge retention better than asynchronous tasks 
(Malik et al., 2017). This finding also offers a probable 
explanation as to why the students’ perception 
regarding the effectiveness of asynchronous classes is 
substandard. 
 
Table 2 Effectiveness of Asynchronous Learning as 
Perceived by the Students  

IItteemmss MMeeaann SSDD VVeerrbbaall  
IInntteerrpprreettaattiioonn 

1.   The instructional 
materials uploaded in 
Canvas are clear and easy 
to understand, and the 
modules are arranged 
properly; thus, I am able to 
learn effectively even 
without the supervision of a 
teacher. 

2.46 0.91 Somewhat 
disagree 

2.   There are different types 
of instructional and 
supplementary materials 
provided by the teachers 
(e.g., video presentations, 
recording of the 
discussions, etc.) that help 
me understand the lessons 
better. 

2.49 0.89 Somewhat 
disagree 

3.  The subject teachers use 
different strategies such as 
evaluation tests and lesson 
sharing to assess what I 
learned about the topic. 

2.72 0.93 Somewhat 
agree 

4. I can easily reach my 
subject teachers through 
email or using Canvas 
inbox whenever I have 
questions regarding the 
modules or lessons. 

2.05 0.93 Somewhat 
disagree 

5. The time I allot for different 
topics/subjects allows me to 
focus well, thus helping me 
learn at my own pace. 

2.74 0.92 Somewhat 
agree 

6.   I get higher grades on my 
assessments when I study 
under an asynchronous set-
up than when I do under 
synchronous classes. 

2.77 0.95 Somewhat 
agree 

7.  I can say that 
asynchronous learning is 
in-par with face-to-face 
classes when it comes to the 
quality of learning that I 
get from it. 

2.13 0.97 Somewhat 
disagree 

Grand mean 2.48 0.93 Somewhat 
disagree 

 
3.3 What factors in synchronous and 
asynchronous learning environments do 
students have to cope with? 

As shown in Table 3, the grand mean of 2.49 
indicates that the students somewhat disagree that 
their study environment is conducive to learning. The 
results generally show that the students’ home 
environment is not that beneficial in helping them 
learn better, implying that students may be having a 
more challenging time learning at home than in a 
classroom. Students taking the course in a traditional 
classroom setting outperformed their peers who study 
at home because of the presence of various 
distractions (Brooks, 2011). Also, Perks (2014) stated 
that, given the profound influence of the physical 
environment on their learning competency, the 
slightest distractions around the students’ workspace 
could significantly impact their learning behavior. In 
the present study, distractions such as household 
chores and the presence of gadgets and other factors 
such as a peaceful home environment may have 
contributed significantly to how students perceive the 
conduciveness of their home as their learning 
environment.  
 
Table 3 Factors in Synchronous and Asynchronous 
Learning that Students have to Cope with 

IItteemmss   MMeeaann SSDD VVeerrbbaall  
iinntteerrpprreettaattiioonn   

1. The submission deadlines 
of my assignments give me 
ample time to focus on and 
fulfill each task 
satisfactorily. 

2.75 0.86 Somewhat 
agree   

2. The number of tasks 
assigned to me on different 

2.6 0.85 Somewhat 
agree 
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subjects is manageable; 
thus, I am able to finish 
them on time. 

3. I can open the instructional 
materials in Canvas across 
different devices, thus 
enabling ease of access.  

2.88 0.81 Somewhat 
agree 

4. The different features in 
Canvas, such as Inbox and 
Chat, allows me to interact 
with my teachers and 
classmates whenever 
needed. 

2.86 0.85 Somewhat 
agree  

5. I am able to manage my 
time well for household 
chores and academic 
responsibilities.  

2.25 0.85 Somewhat 
disagree 

6. Doing household chores 
does not distract me or affect 
my performance towards 
academic responsibilities.  

2.28 0.95 Somewhat 
disagree 

7. My home environment is 
peaceful and conducive for 
learning, thus allowing me 
to study effectively.  

2.18 0.82 Somewhat 
disagree  

8. I am not distracted by the 
gadgets and available at 
home (such as television, 
gaming consoles, etc.), and I 
can focus well on my 
synchronous and 
asynchronous classes. 

2.13 0.88 Somewhat 
disagree  

Grand mean 2.49 0.86 Somewhat 
disagree 

 
 
3.4 What strategies do the students utilize to 
cope with the synchronous and asynchronous 
learning demands?  

Table 4 reveals that the students generally 
employ different learning strategies to make their 
academic lives easier, as shown by the grand mean of 
2.85. The results also show that the students list 
academic tasks but do not join group or class review 
sessions. Students’ preference for tracking their tasks 
through lists may be explained by the sense of added 
efficiency it causes. Most learners agree that task 
tracking dramatically impacts the success of their 
online learning experience because it helps organize 
responsibilities (Song et al., 2013). On the other hand, 
the students’ lack of interest in group reviews may be 
caused by the perceived disadvantages from the 
aforementioned review style. Since the students are 
undergoing online classes, they might not be 
comfortable or feel productive when they review with 
others. Self-studying is more efficient than group 
review sessions since it offers fewer distractions and 
allows for the customization of learning techniques 
that an individual can use (Weinberger, 2020).  
 
 
 
 

Table 4 Students’ Strategies to Cope with 
Synchronous and Asynchronous Class Set-ups 

IItteemmss   MMeeaann SSDD VVeerrbbaall  
iinntteerrpprreettaattiioonn   

1.  I am able to manage my 
time by using different 
techniques (e.g., Pomodoro 
method, 2-minute approach, 
etc.) to avoid procrastination. 

2.77 0.87 Somewhat 
agree   

2.   I list all the tasks that 
need to be accomplished so 
that I’ll have a smooth 
workflow. 

3.34 0.84 Strongly agree 

3. I participate in group 
review sessions with my 
classmates to reinforce my 
understanding of the lessons. 

2.44 0.97 Somewhat 
disagree 

4.  I set aside a particular 
time or day dedicated to 
reviewing the modules and 
lessons for the week. 

2.83 0.92 Somewhat 
agree  

Grand mean 2.85 0.90 Somewhat 
agree 

 
4. CONCLUSION  

 This study has attempted to examine the 
effectiveness of synchronous and asynchronous 
learning from the perceptions of students. Based on 
the findings of the study, it can be concluded that 
synchronous learning is more effective than 
asynchronous learning. The main factors that 
influence students’ perceptions are the relevance of 
the instructional materials used and the variation in 
the real-time interaction during the mentioned 
learning set-ups. In addition, several environmental 
factors, including the lack of a peaceful home 
environment and the presence of distractions in 
gadgets, affect the students’ online learning 
experience. Lastly, while the students prefer listing 
their tasks to have a smooth workflow, they rarely 
participate in group review sessions to reinforce their 
understanding of the lessons. 

Based on these conclusions, several 
implications to teaching and learning in online 
learning environments could be drawn. First, the 
instructors must provide a variety of supplementary 
materials for the students to work with, and these 
materials should be understandable even without 
teacher supervision for synchronous and 
asynchronous learning to converge successfully. 
Second, the instructors and learners should interact 
more frequently during asynchronous classes to 
ensure knowledge retention among the latter. Third, 
the students must learn to adjust to the online 
learning environments, which they can do by finding 
a quieter spot in the house to be able to focus well. 
Fourth, they must take action to prevent gadget 
addiction from distracting them from studying. Fifth, 
different study techniques which will help the 
students manage their time and reinforce their 
learnings better should be employed. 
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The present study has its limitations. Future 
research may explore more factors affecting students' 
learning experience in online learning environments 
through a qualitative inquiry. Furthermore, research 
on synchronous and asynchronous learning involving 
teachers may provide a more comprehensive result.  
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AAbbssttrraacctt::  During this time of a pandemic, the traditional learning shifted to an online learning 
mode. This demands adjustments to both the teacher and the learner along with the learning 
resources they will utilize. The learner should be immersed in a personalized learning 
environment that suits the learner’s personal learning needs. Knowing these learning needs 
will enable both the learners and the teachers to create an inclusive learning environment. 
One of the learning needs is the students’ preferred online learning resources (OLR). There 
are four kinds of OLRs: texts, sounds, images/videos, and artefacts. The study aims to identify 
the preferences of the students on the kinds of online learning resources. Descriptive 
quantitative research design is the nature of this study which utilized online questionnaires 
to gather the data needed from the grade twelve students of LORMA Colleges Senior High 
School. The results show that artefacts are the most preferred OLR, followed by images/videos, 
texts, then sounds. Given these, the researchers created a LORMA E-Library prototype to 
establish a corpus of learning resources. The LORMA E-Library will enable students to have 
convenient and reliable access to various kinds of OLRs. The features of this LORMA E-
Library are based upon the innovative environment for OLRs, which are availability, 
accessibility, and convenience. 
   
KKeeyy  WWoorrddss::  online learning; online learning resources; students’ preferences 

 
1. INTRODUCTION 
  
1.1. Background of the Study 

The COVID-19 pandemic caused a disruption 
in the educational sector by forcing much of the 
educational institutions to transition to the online 
learning mode of delivery to continue the educational 
process of the learners (Crawford et al., 2020, as cited 
in Tria, 2020). This is what is being considered today 
as the new normal mode of education and being in the 
online mode of delivery demands adjustments to both 
the teacher and the learner along with the learning 
resources they will utilize.  

The very nature of online learning presents 
the need of compensation for the lack of physicality of 
the course materials (Amiet et al., 2017). Such needs 
are attained by being able to have a video conferencing 
between students and teachers, student to student 
discussions, good internet connections, lectures 
accessible through different digital devices, the 
possibility of rewatching or replaying recorded 
lectures, and receiving of assignments and quick 
feedback from teachers (Dhawan, 2020). The part 
where the lectures should be accessible in any gadget 
at any time indicates that having online learning 
resources (OLRs) are necessary and complementary 
for online learning.  

Various factors act as barriers in the 
engagement of students in an online learning 
environment (Amiet et al., 2017). Two of the factors 
that were enumerated are poor academic performance 
and lack of motivation. With the given factors, it is 
necessary for educational institutions to help their 
students prepare for online learning. One of the 
elements comprising the readiness for online learning 
is the individual differences of students (Vonderwell, 
2004; Watkins et al., 2004; Pillay et al., 2007; 
Mercado, 2008; Dray et al., 2011; Farid, 2014; Wladis 
et al., 2016, as cited in Amiet et al., 2017).  

Students who are engaging in an online 
learning mode of education often encounter lesser 
access with the support services the institution could 
offer as compared to those who are having the 
traditional learning (Lee, 2010, as cited in Amiet et 
al., 2017). The first and most important among the 
“four pillars” to supporting student success is all about 
providing students with online-friendly academic 
resources and student-instructor interactions 
(Cannady, 2015 as cited in Amiet et al., 2017).  

In order to achieve this, a strong collaboration 
between the faculty of the institution and the 
institution’s librarians is needed when delivering the 
students’ OLRs (Arnold et al., 2002; Kumar & 
Heathcock, 2014, as cited in Amiet et al., 2017).  If the 
educational instructors are not aware of the individual 
differences of its students, then the OLRs may not be 
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utilized to its full potential. Relying solely on the 
general resources present in the Learning 
Management System being utilized by the institution, 
especially with a lack of proper instruction, might be 
insufficient to fulfill the needs of the students (Kumar 
& Heathcock, 2014, as cited in Amiet et al., 2017). 

In an international context, particularly in 
the United States, Bacher-Hicks et al. (2021) stated 
that the search intensity for learning resources 
received a spike after the pandemic struck. Bacher-
Hicks et al. (2021) identified the top 10 most searched 
learning resources in the search engine Google. The 
following results are as follows (arranged by greatest 
search intensity to least): Google Classroom, Khan 
Academy, Kahoot, Seesaw, Schoology, ClassDojo, 
Flipgrid, D2L, Nearpod, and Edmodo.  

In the Philippine context, the “big four” 
universities coped up by implementing their own 
Learning Management Systems to provide their 
students with the necessary OLRs. The “big four” 
universities are De La Salle University (DLSU), 
Ateneo de Manila University (ADMU), University of 
Santo Tomas (UST), and University of the Philippines 
(UP). For DLSU, the institution is utilizing 
AnimoSpace. For ADMU, the institution is utilizing 
AteneoBlueCloud. For UST, the institution is utilizing 
UST Cloud Campus. And UP is utilizing University 
Virtual Learning Environment (UVLE) and UP Open 
University (UPOU). Each of these institutions is 
implementing fully online classes, blended learning, 
or scheduled face-to-face classes depending on the 
implemented protocols of the government (Biana et 
al., 2020). Since these institutions are implementing 
various modes of learning delivery, all kinds of OLRs 
are being utilized. 

Now that the importance of online learning 
resources has been settled, there are insights 
innovating the environment for the online learning 
resources. The environment for online learning 
resources should be capable of being shared through 
social networks, the environment should also be 
capable of housing a huge number of resources or data 
(in this case the online learning resources) and is 
compatible with a wide range of technologies. This 
innovative environment allows availability, 
accessibility, and convenience for the users in need of 
the online learning resources (Ahmad et al., 2018).  

The research study now aims to specifically 
answer the question, “What are the preferred kinds of 
online learning resources of the grade 12 students of 
LORMA?”. Knowing their preferences will be 
beneficial in satisfying their individual needs in 
learning as the researchers will be able to create a 
solution on how to enable students with convenient 
and reliable access to OLRs. 

 
  

1.2. Conceptual Framework 
  
11..22..11..  OOnnlliinnee  LLeeaarrnniinngg  RReessoouurrcceess 

Online learning resources are online learning 
contents and online learning tools obtainable in an 
online learning environment through the internet. 
The learning contents can be in the format of audio, 
video, or HTML documents of lectures, course 
objectives, tutorials, e-books, etc.  As for the online 
learning tools, these are mind-mappings, interactive 
quizzes, exams, etc. (Cooper, 2009 & Lebeničnik et al., 
2015). Online learning resources are important to 
students venturing the online mode of learning since 
online learning makes the learning process more 
student-centered and flexible resulting in a more 
customized learning experience (Dhawan, 2020 and 
Josep, 2020). 
  
11..22..22..  KKiinnddss  ooff  OOnnlliinnee  LLeeaarrnniinngg  RReessoouurrcceess 

There are different kinds of OLRs which an 
individual can access. These are Text, Images, 
Sounds, Artefacts, (Moore & Kearsley, 2012 as cited 
by Lebeničnik et al., 2015) and Videos (Lebeničnik et 
al., 2015). 
  
aa..))  TTeexxtt 

Text in the online educational domain takes 
the form of ‘e-text’ which is basically a collection of 
text-based resources for online readings which can be 
utilized in complement or in replacement of 
traditional print-based media. E-texts are 
continuously being incorporated with innovative 
functions such as outlining tools, quizzes, speech, 
video libraries, and the ability to share the e-text via 
various social media platforms (Chase, 2017). 
  
bb..))  IImmaaggeess 

Images could be still or moving (video) which 
is capable of implying the same meaning of several 
texts in a concise manner. It invokes subjective 
interpretation and is not bound to any language 
(Burns, 2020).   
  
cc..))  SSoouunnddss 

Sounds carry out a straightforward and 
associative meaning capable of evoking images and 
ideas that are closely related to what is being taught 
resulting in an efficient way of transmitting a message 
(Bates, 2015). 
  
dd..))  AArrtteeffaaccttss 

Artefacts are the end products of teachers or 
students. It includes samples of students’ works, 
photographs, film or audio recordings of classes, 
documents or records which have an impact on the 
performances (Cope & Kalantzis, 2015). 
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1.3. Theoretical Framework 
  
11..33..11..  CCoonnnneeccttiivviissmm  LLeeaarrnniinngg  TThheeoorryy 

The Connectivism Learning Theory expresses 
that an individual learns when connections are being 
formed. It is not necessarily grounded on the 
connection between an individual to a fellow 
individual as it can also be found in non-human 
appliances. The fourth principle of the theory also 
emphasizes importance on the capability of acquiring 
further knowledge than focusing on what an 
individual already knows (Siemens, 2005). Therefore, 
in relation to the study, a student will be able to learn 
more when a connection is made. This further 
supports the importance of knowing the students’ 
preference on the kind of online learning resources. 
  
11..33..22..  IInnttrriinnssiicc  MMoottiivvaattiioonn  TThheeoorryy 

The Intrinsic Motivation Theory talks about 
the motivation of an individual to do a certain task or 
action out of personal interest and not being driven by 
external rewards (Cherry, 2019). An individual 
prefers having control over their own decisions as to 
what they would like to pursue (Lepper & Malone, 
1987 as cited in Cherry, 2019). 

   
2. METHODOLOGY 
  
2.1 Research Design 

The research study utilized Descriptive 
Quantitative Research Design. The aim of descriptive 
quantitative research studies is to be able to provide 
the status of one identified variable in an accurate and 
systematic way. This design is fitting for researchers 
seeking what, when, where, and how questions of a 
phenomenon (McCombes, 2020). 
  
2.2 Population & Locale of the Study 

The study was conducted within LORMA 
Colleges Senior High School in which the participants 
are the 12th grade students. The number of 
respondents was identified through random 
sampling.  The grade 12 students were chosen to be 
the respondents since they are part of the transition 
of traditional learning to online learning. As student 
researchers in the 12th grade, a first-hand 
observation of the problem regarding online learning 
was observed. Thus, the researchers aim to provide a 
solution for the matter in a micro-to-macro manner. 
  
2.3 Data Gathering Tools 

Online survey was utilized as a platform to 
deliver the questionnaires. The survey includes 
questions pertaining to preferred kinds of online 
learning resources of the students. Through the 
survey, the researchers were able to gather 

information on how to help the students access 
convenient, reliable, and preferred Online Learning 
Resources.  
 
2.4 Data Gathering Procedures and 
Ethical Considerations 

 The researchers prioritized the needed 
requirements for the data gathering, in which 
questions were formulated for the online survey. After 
which, the researchers created their letters for 
approval and was given to the respective research 
advisers for validation. After the validation process, 
the researchers administered the survey online. 
  
2.5 Data Analysis 

For the data analysis, the gathered data were 
examined and question regarding what online 
learning resources the students prefer were tallied 
and shown through a graph.  

 
3. RESULTS AND DISCUSSIONS 

The study obtained ninety-seven (97) 
responses respectively for the online survey 
questionnaire that the researchers have provided. 
Sixty-nine (69) respondents were from the STEM - 
HAS strand, twenty (20) respondents were from the 
STEM strand, five (5) respondents were from the ABM 
strand, and three (3) respondents were from the ICT 
strand. 

The researchers gathered the respondents’ 
preferences of OLRs and are presented in the pie 
graph below.  

 

 
  
  AArrtteeffaaccttss were the most preferred OLR by the 

students gaining 44 out of the 97 responses. Mainly, 
convenience was the reason pointed out by the 
respondents since artefacts can be composed of the 
combination of the other 3 OLRs. This gives them the 
convenience of having text, sounds, and images/videos 
all in one learning resource. Since artefacts are the 
end results of students/teachers’ activities then the 
user will have a basis on what their task is. Having a 
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basis is the other reason why the students preferred 
artefacts.  

The available resources of students engaging 
in an online learning mode of education should be 
comprehensive and varying to improve the success of 
students  (Kumar and Heathcock, 2014 as cited by 
Amiet et al., 2017).  

Since artefacts are the past creations of 
students/teachers, then these artefacts can actually be 
combinations of other kinds of OLRs. This makes the 
collection of resources more varying and 
comprehensive which can serve as a basis for the next 
students on how to deal with a certain lesson or 
activity.  

IImmaaggeess  //  VViiddeeooss gained 36 responses.  The 
major reason stated by the respondents is their 
learning style. Most of them stated that they were 
audio-visual learners. Convenience was also a major 
factor since the students can pause or replay the video 
anytime they want.  

One of the aforementioned requirements of 
online learning stated in this study, in order to satisfy 
the problem about the lack of physicality, is having the 
possibility of replaying or rewatching recorded 
lectures (Dhawan, 2020). This requirement is now 
evidently seen within the statements of the 
respondents which identify images/videos as 
convenient because of its ability to be replayed. 

TTeexxttss gained 11 responses.  The major reason 
stated by the respondents is their learning style. 
There is a fraction of the total respondents who 
identified their learning style as a reading learner.  

SSoouunnddss had the least responses having only 
six (6). The major reason why it had the lowest 
response is that most of the students stated that they 
can’t learn effectively by just listening alone. Although 
the six students who chose sounds identified it as their 
learning style. 

Putting aside the preferred OLRs of the 
students, when all of the reasons for their preference 
are taken into account, it is notable that the major 
reason is their learning style. Learning style is the 
term which describes the way an individual possesses, 
processes, and stores information (Chick, 2017). 
Plenty of learning style schemes had been devised 
throughout the years and the most suitable scheme for 
this study to relate to is the VARK learning styles. The 
main reason behind the relation is the reasons 
provided by the respondents when asked why they 
preferred their chosen OLR. 

VARK learning style is categorized through 
the sensory approaches namely: Visual, Aural 
(Auditory), Verbal (Reading/Writing), and Kinesthetic 
(Chick, 2016). The identified kinds of OLRs in this 
study, when taken individually, actually has a 
corresponding learning style (i.e., Texts - Verbal, 
Images/Sounds - Visual, Sounds - Aural). The 

respondents provided a direct link between their 
preferred OLR and their learning styles when they 
stated their reasons. 

Given the identified preferred OLR of 
students and the established direct relationship 
between the preference and learning style, the 
researchers developed a prototype of the Lorma E-
Library. 

 
4. CONCLUSION AND 
RECOMMENDATIONS 

The study found out that artefacts are the 
most preferred OLR of the grade 12 of LORMA 
Colleges Senior High School. Learning style is the 
major reason behind their preferences followed by 
their own convenience as the second major 
reason.  This research paper indicated that for 
students to effectively engage in online learning, their 
individual learning needs must be achieved. This 
paper also indicated that relying only on the OLRs 
that are present in the LMS of the institution is 
insufficient. The findings of this study pointed out the 
individual learning of the students in the context of 
their learning styles.  

Given these, the researchers came up with a 
LORMA E-Library, a prototype of the E-Library to 
establish a corpus of learning. The LORMA E-Library 
will enable students to have a convenient and reliable 
access to a variety of the different kinds of OLRs. The 
features of the Lorma E-Library are patterned 
according to the study of Ahmad et al. (2018) which 
provided the innovations for the environment of 
OLRs, these are availability, accessibility, and 
convenience.     

As a recommendation, future researchers 
could conduct the study on a larger locale involving all 
strands of SHS and other grade levels to diversify the 
study.  
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AAbbssttrraacctt::  With the emerging paradigm shift as a result of the rise of the online learning 
framework during the COVID-19 pandemic, factors like study habits can change Herewith, 
this study aimed to determine the study habits the LORMA Senior High School students have 
developed in online learning, the significant changes in the study habits before and during the 
implementation of online learning, and the most effective study habits of students engaged in 
online learning. Twenty-five (25) students were selected using simple random sampling.  
Qualitative-Descriptive Research Design was used which allowed the respondents to explain 
their perceptions in their own terms and to understand how those behaviors developed. 
Thematization was used in the data analysis, in which the gathered responses were 
categorized into various themes. The research results revealed the different study habits 
developed using online learning. The findings also indicated substantial differences in 
practices before and after the introduction of online learning. Changes in schedule and 
learning materials, decreased enthusiasm, and other behaviors were discovered to have 
changed due to the transition to online classes. Furthermore, the researchers identified four 
(4) most effective study habits among various responses: time management, maintaining a 
healthy lifestyle, concentrating, and reviewing lectures. 
   
KKeeyy  WWoorrddss::  study habits; online distance learning; senior high school students; COVID-19; 
effective habits 

 
1. INTRODUCTION 
  
1.1 Background of the Study 

COVID-19 has reshaped the gears that once 
made this world work. It has caused an unprecedented 
crisis in all aspects of human life around the globe. 
The rapid increase in COVID-19 cases led to the 
massive closure of face-to-face classes (UNESCO, 
2020). Educational institutions have initiated the 
momentum of continuing education amid the 
pandemic through different means and modalities 
based on available human and material resources 
(Paudel, 2021). 

Online learning appeared to be a viable 
solution to fill the void for classroom education 
(Kasrekar & Tapaswi, 2020). The emergence of this 
framework opened up new learning and teaching 
opportunities in a variety of fields outside of the 
conventional classroom setting (Rodrigues et al., 
2019).  

As stated in a study by Aristovnik et al. 
(2020), the COVID-19 pandemic has had a big impact 
on students’ practices regarding academic work and 
life. This highlights different situations such as the 
switch to online lectures, closed libraries, changed 
communication channels for teachers, new 

assessment methods, different workloads, and 
performance levels. The flexibility of online learning 
through devices such as mobile phones can affect the 
implementation of new routines for learning. Rapid 
technological advances have encouraged institutions 
to concentrate their energies on improving and 
expanding existing educational methods.  

With the emerging shift of paradigm, such as 
the student’s mode of learning, routine, and 
environment, factors like study habits have a 
probability to alter. A study habit can be defined as an 
activity that students conduct frequently in order to 
complete the task of learning. Students need to 
develop appropriate studying habits to help them 
remain focused on their ultimate goal, which is 
academics (Atieno, 2019). Study habits can help them 
boost their self-confidence, be more competent at 
school, finish tasks easier, improve their ability to 
learn and retain knowledge, and does not put their 
mental health at risk (Wong, 2021).  

This study obtained contextual data on the 
study habits of Lorma Senior High School Students 
and aimed to provide preferences to the future Senior 
High School students on the habits they can adapt to. 
The results of the study will also serve as a reference 
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material and a guide for researchers who wish to 
conduct the same study.  

The general purpose of this study is to 
determine the different study habits the LORMA 
Senior High School students have developed in online 
learning and to know the significant changes before 
and during the implementation of online learning. 
Furthermore, it aims to identify the most effective 
study habit among the learners.  

 
1.2 Statement of the Problem 
 
This study seeks to answer the following questions: 

1. What are the study habits of students in 
online distance learning? 

2. What are the significant changes in the study 
habits of students before and during the 
implementation of online distance learning?  

3. What are the most effective study habits of 
students engaged in online learning? 
 

 
 
2. METHODOLOGY 
  
2.1 Research Design 

The researchers made use of the Qualitative-
Descriptive Research design. The rationale for 
conducting this type of research is for the respondents 
to have the opportunity to describe their experiences 
and to have a clearer understanding of how those 
habits were formed.  
  
2.2 Participants and Locale of The Study 

In determining the respondents, simple 
random sampling was utilized. The respondents were 
25 LORMA Senior High School students.   
  
2.3 Data Gathering Tool 

An online questionnaire made through Google 
Forms containing questions the researchers 
specifically seek for was sent to the respondents.  
  
2.4 Data Gathering Procedure 

A letter of permission to administer the study 
was sent to the School Director. After which, the 
researchers started to send the online questionnaire 
to the respondents.  
  
2.5 Analysis of Data 

In order to fulfill the objectives of this 
research, the responses gathered were grouped and 
analyzed using Thematic Analysis to achieve 
identifying and understanding patterns. 

 

3. RESULTS AND DISCUSSION 
 

3.1 Study Habits of Students in Online 
Learning  
  
33..11..11  PPllaannnniinngg  aahheeaadd  ooff  ttiimmee 

Planning plays a vital role in the students’ 
habit towards online learning. This includes 
preparing a schedule, setting up a to-do list, and 
prioritizing tasks. This allows students to keep track 
and finish all their schoolwork on or before the 
deadline. One student said, “I usually list down the 
things that I need to do based on their due dates so 
that I can schedule when I will do things.” According 
to Joubert (2020), without a teacher regularly 
checking in, committing to a list or schedule is an 
important way to leverage one's time management 
skills.  
  
33..11..22  FFiinnddiinngg  ccoommffoorrtt  iinn  tthheeiirr  oowwnn  ssppaaccee 

A respondent stated, “I try to find a 
comfortable study place or setup.” Setting up a space 
for learning sharpens the mind and improves 
concentration. By setting a study space, students can 
control lighting, temperature, and etc. This can also 
make way for a more flexible schedule based on the 
students’ personal preferences (Guo & Chen, 2020).  
  
33..11..33  BBuuiillddiinngg  aa  RRoouuttiinnee 

Considering the world's current situation 
with the pandemic and the new normal, having a 
routine makes it easier for students to adopt to change 
and have a sense of normality (Collier, 2020). One of 
the respondents shared, "After waking up, I try to 
have my breakfast and take a bath so that I can no 
longer worry about these little things.” Moreover, a 
routine reduces stress and provides comfort that 
students need in order to remain focused on their 
studies. 
  
33..11..44  NNoottee--ttaakkiinngg 

As stated in a study by Goodwin (2018), note-
taking increases learning retention and organizes 
information. The respondents expressed that it helps 
them improve active listening and aids them in 
transforming information in ways that lead to deeper 
understanding. “I always take notes whenever there 
is a Zoom lecture to help me concentrate. It helps me 
retain the topics discussed by the teacher,” stated by 
one of the respondents.  
  
33..11..55  BBeeiinngg  AAccttiivvee  oonn  OOnnlliinnee  LLeeccttuurreess 

According to Schritter (2021), active class 
participation allows students to focus and retain the 
lessons better. Respondents stated that asking 
questions and interacting with Zoom discussions are 
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the ways they stay active and fully absorb a lesson. “I 
always recite and clarify through asking questions 
and the like,” and “I try my best to feed my 
concentration's appetite by participating and 
interacting with the teacher in charge & classmates 
for clarifications,” are a few of the responses students 
have said.  
  
33..11..66  AAvvooiiddiinngg  DDiissttrraaccttiioonnss 

Distractions are more likely to be encountered 
now that classes are being held virtually because of 
the internet, according to Morrison (2020). A student 
stated, "I try to not use my phone to avoid possible 
distractions and to just keep my focus sharp.” Another 
one responded, "if the lesson is hard or new to me, I 
will not respond to any messages I receive and just 
focus on the zoom meeting." These statements show 
that avoiding distractions is a step to study effectively 
at home. 
  
33..11..77  OOccccaassiioonnaallllyy  AAsskkiinngg  ffoorr  PPeeeerrss’’  HHeellpp 

Despite the set-up where students are in their 
homes without their classmates by their side, 
technology has bridged a way for them to still 
communicate. “I prefer studying alone. Although I 
resort to my family and friends sometimes for 
references or insights,” a student stated. Asking for 
help benefits students’ learning, bolsters student 
engagement, and improves better accuracy in 
understanding instructions and problems (Tullis & 
Goldstone, 2020). 
  
33..11..88  RReevviieewwiinngg 

Reviewing is the key for long-term learning 
(Nobes, 2019). Similar to what the respondents have 
shared, scanning and skimming their notes, and other 
resources can already help them retrieve knowledge 
from memory. "I go over the learning materials and 
research for the topics that I do not understand much 
through the learning materials provided by the 
school," and "I backtrack on all our lessons and take 
in only the important details. Mostly, I just highlight 
the key details on my notes," are two of the data that 
the researchers received from the respondents. 
  
33..11..99  CCoonnssuummiinngg  OOnnlliinnee  RReessoouurrcceess  

The internet has become a key resource for 
students due to its availability and currency (Ahmed 
et al., 2017). The respondents mentioned that utilizing 
the internet has reshaped their educational practices 
in terms of improving academic learning.  “I visit our 
google classroom for the shared artefacts & pdf files 
and watch YouTube videos & zoom recordings for 
tutorials & additional notes,” stated by one of the 
respondents. 
 

3.2 Significant Changes in the Study 
Habits of Students Before and During 
the Implementation of Online Distance 
Learning 
  
33..22..11  DDiimmiinniisshheedd  mmoottiivvaattiioonn 

The motivation of the students has 
diminished from reviewing, writing notes, and being 
active in class. Lack of interaction with peers and 
teachers is one of the reasons why students are less 
motivated in online classes (Meşe & Sevilen, 2021). 
“We are in a home set up, I don't even look at my notes 
at all.” and “got a bit less active in asking questions 
because mostly in a zoom meeting, students tend to be 
passive because of lack of interest and connectivity 
problems” are some of the responses the students had 
inputted.  
  
33..22..22  CChhaannggee  iinn  LLeeaarrnniinngg  RReessoouurrcceess   

In an article, O'Loughlin (2020) mentioned 
that effective learning comes with appropriate tasks 
and teaching materials that can meet the needs of 
students. "I used to write loads of notes to review but 
because of online classes, I developed a habit of relying 
on the internet for reviews and answers," stated by a 
respondent. With the change in learning resources, 
the students' study habits changed as well. 
  
33..22..33  SSeellff--DDeeppeennddeennccee 

According to Moore (2021), help is not always 
available that is why learning to live independently is 
important in one's life. One respondent stated, "I think 
what changed most is that I no longer can talk to my 
peers face-to-face, limiting our interaction," while in 
others' perspectives are "I felt more mature depending 
on my own knowledge and not those what they want 
us to know," and "It helped me to be more independent 
and studious.” Respondents expressed that they have 
become more self-dependent during online learning. 
Through self-dependence, students learn their own 
strength and not having to rely on others anymore. 
  
33..22..44  AAlltteerreedd  rroouuttiinnee 

“I've had to get up so early before to prepare 
breakfast, my school uniform, and the minutes of walk 
to the school, but the setup now allows me to enjoy 
more of my bedtime, unlike before.” These are the 
student’s experiences regarding the changes in 
routine.  Human beings are wired to perform better if 
one follows a regular schedule or routine (AltaMed, 
2020). In today’s set-up, students have changed 
routine from their sleeping schedule and even to their 
studying hours.  
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33..22..55  TTiimmee  eeffffiicciieennccyy 
A lot has changed in the students' study 

habits with the sudden transition to blended learning, 
and this includes their time efficiency. According to 
Lowvelder (2018), time is a vital factor in the students' 
productivity. "The way I usually recall things that 
need to be done was adjusted; I always keep in mind 
the things that I need to do from time to time," 
mentioned by a respondent.  
  
33..22..66  AAtttteennttiivveenneessss 

Some students responded that they became 
more attentive. According to Rose (2015), being 
attentive makes students be more organized and be 
able to store their knowledge and skills in the long 
run. Attentiveness helps students understand and 
process the information better. "I am more active in 
asking questions now because there are considerably 
a lot of things that I don't understand or get confused 
with because oftentimes, a lot of things are not 
explained in a clear manner," from one of the 
respondents.  
 
3.3 Most Effective Study Habits of 
Students Engaged in Online Learning 
  
33..33..11  TTiimmee  MMaannaaggeemmeenntt    

Time management refers to a range of 
behavioral skills essential to the organization of study 
and academic load (Kaminske, 2020). The respondents 
mentioned that planning ahead of time, organizing 
their study schedule, and delegating the tasks helped 
them deliver work on time and achieve greater levels 
of productivity. “I make a list of my schoolworks. In 
that way, I can assess what needs to be done first,” 
expressed by one of the respondents. 

Responses from the students also include the 
use of the Pomodoro Technique as it helps them retain 
the lessons and avoid procrastination. A respondent 
answered, “I use pomodoro technique when reviewing 
because it helps me fight procrastination and it is 
somehow effective for me.” 
  
33..33..22  MMaaiinnttaaiinniinngg  aa  hheeaalltthhyy  lliiffeessttyyllee 

According to Helton (2017), prolonged work 
results in a decline in academic performances; thus, it 
is important to have regular breaks and proper 
amounts of sleep to stay focused, increase 
productivity, and reduce stress (Terada, 2018).  “I 
make sure to have a bit of rest (5-15mins) every after 
a task to avoid getting burned out,” said one of the 
respondents. Another respondent also mentioned that 
they always remind themself how they deserve a 
break every now and then.   
  
  
  

33..33..33  CCoonncceennttrraattiinngg 
This school year has been tougher than before 

and staying focused while studying is one of the 
challenges faced by the students (Dempsey, 2020). 
Thus, students have developed different study habits 
that help them with concentration. Responses from 
the students are as follows: "Finding a comfortable 
and quiet study area," "Keeping myself alone," and "I 
turn off my phone's WiFi and just allot a specific time 
as to where I should use my phone.” 
  
33..33..44  RReevviieewwiinngg  NNootteess  aanndd  RReeccoorrddeedd  ZZoooomm  LLeeccttuurreess 

Reviewing and recalling learning resources 
increases students’ familiarity and understanding 
with content. It is important due to the process of 
memory retrieval (Rad, 2020). One of the respondents 
specified that they do the 3R system: read, recall, and 
review. “I download the learning materials so 
whenever I encounter something that has to do with 
the lesson and I am reminded of the concept, I check 
the files to verify what I remember and recall what I 
forgot,” stated by another respondent. 
 
4. CONCLUSIONS 

The research results revealed the different 
study habits that students engaged in during online 
distance learning. The researchers concluded that 
these habits allowed students to adjust and find their 
own pace in the online learning set-up.  

The researchers also found that there were 
indeed significant changes comparing the habits 
before and during the implementation of online 
distance learning. Changes in routine and learning 
resources, diminished motivation, and the like are 
habits that were revealed to have altered in the 
process of switching to online classes. The most 
effective study habits for students were also 
mentioned. These have helped students on absorbing 
and keeping up with the given lessons and activities.  

The implications of this study are important 
in connotation to the current educational set up, in 
which study habits are implemented to cope with 
online distance learning in light of the COVID-19 
pandemic.  

 Future researchers are recommended to 
evaluate a larger population of students for better 
results. It is essential and recommended to survey 
other schools for more diverse answers. They are also 
recommended to interview different grade levels to 
further understand how the study habits vary from 
grade levels.  
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AAbbssttrraacctt::  Biomimicry is a growing concept in science. Technologies that are developed 
nowadays are influenced by thorough studies on the structure and function of plants and 
animals. To bring innovative ideas that came from nature's own adaptation and apply this to 
the principles of engineering, the study aimed to gauge and understand the level of perception 
of incoming Engineering students towards the process and engineering of biomimetics 
technologies. It determined the level of knowledge of the respondents with regards to the 
utilization of biomimicry in the modern setting. The researchers used a descriptive 
quantitative survey research design to measure the awareness or perception of the 
respondents. The researchers also made use of a researcher-made questionnaire for the 
collection of data and applied the 4-point Likert scale. The respondents of this study are the 
Grade 12 STEM students of the University of Perpetual Help System DALTA. The study 
utilized the statistical tools of frequency, percentage, and weighted mean in interpreting the 
perception of the respondents. The results of the study showed that majority of the respondents 
are aware to more famous inventions/concepts inspired by biomimicry such as the Bullet Train 
and photosynthetic ability of plants. After analyzing the results, the researchers conclude that 
the respondents are aware of the modern the designs and concepts of biomimicry making way 
for professionals to apply biomimicry in the future. In addition, the results of this study 
provided the researchers insights for future reference and engineering designs. 
   
KKeeyy  WWoorrddss::  biomimetics, biomimicry, engineering methodology, perceptions, sustainability 

 
1. INTRODUCTION 

Biomimicry is the term to describe the design 
process of Biomimetics, the study that deals with 
observing and examining the functions of living 
organisms as models for creating products and 
inventions to benefit human society. The term 
‘biomimetics’ was coined by Dr.-Otto Herbert-Schmitt, 
an American biophysicist, in 1957 after developing a 
device that mimicked the electrical reactions of 
human nerves. The field is focused on understanding 
and application of biological functions of living 
organisms to be used with engineering to develop 
commercial devices (Bhushan, 2009). Biomimetics 
comes from the Latin words: bios, meaning “life,” and 
mimesis meaning “to imitate” (2020). Biomimetics is 
similar to Bionics, (Muderis & Ridgewell, 2016). 
Glaser et al., (2013) illustrates that biomimicry is not 
the literal replicating of these functions as there are 
limitations and consequences, rather it is a process of 
selective learning  

Benyus (1997) popularized the term 
“biomimicry” with her book, “Biomimicry: Innovation 
Inspired by Nature”. Benyus discussed nature as 

having three importance to the method of biomimicry, 
these being: (1) Nature as a Model; (2) a Measure; and 
(3) a Mentor. 

These signify the inspiration of man to 
replicate nature’s biological processes and incorporate 
it to society. Biomimicry is seen in the world of 
architecture and engineering as it functions as a 
methodology in the field when creating 
infrastructures to suit society’s needs. One example is 
the Japanese Bullet Train in 1964. The bullet train 
took inspiration from the kingfisher’s pointed narrow 
beak which allows it to gracefully dive into the water 
without much disruption. The bullet trains achieved 
this structure through creating a smoother and 
“pointed” design for its front to reduce the sonic boom 
it causes when going through tunnels. A historical 
instance were the sketches created by Italian 
polymath, Leonardo da Vinci. His sketches of the 
Ornithopter took innovation from the flapping motion 
of a bird’s wings which allowed them to lift from the 
ground with their hollow skeletal structures.  

Sustainable usages of biomimicry were 
adapted to counteract the adverse effects of the 
industrial age. The use of the humpback whales’ 
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tubercles reduces stall caused by underwater 
movement to increase speed when travelling through 
fluids. When employed in wind turbines, the same 
effect is found. A study conducted by Fish et al. (2011) 
explored the usage of tubercles in wind turbines and 
found the use of tubercle-lead blades produced higher 
performance in generating electricity while 
maintaining stability as opposed to smooth-lead 
blades.  

There is Philippines has less utilization of 
biomimetics, causing a need for sustainability. Romolo 
Nati, CEO of Italpinas, pointed out that there is a 
great imbalance in the use of resources as many have 
the misconception that natural resources are infinite 
and continue to abuse these (2014). Similarly, Nati 
(2013) emphasized the need to switch to an eco-
friendlier method of infrastructure by applying 
biomimetics methods. Stating that cities occupy 2% of 
landmass, but produce 70% of green-gas-emissions, he 
asserted that there is need to have a sustainable 
solution by employing sustainable development tools 
through biomimicry and performance-based 
strategies. 

This study aimed to know the perceptions of 
incoming engineering students towards 
biomimicry.  The study sought to determine the 
knowledge regarding biomimicry in products for 
improvement in a person’s lifestyle through use of a 
survey questionnaire to obtain fixed responses from 
the respondents.  

The study determined the perceptions of 
incoming Engineering students on the use of 
biomimicry as a methodology. Specifically, the study 
obtained the following details through the questions: 
First, the respondents’ profile: age, sex, and previous 
academic performance. Second, the respondents’ level 
of perception to biomimicry designs as to structure 
and biological function of plants and animals. Third, 
the level of perception of respondents as to the 
inventions using biomimetics. Lastly, insights to be 
drawn by the researchers from the results. 

 
2. METHODOLOGY 

 
2.1. Data Gathering Tool 

The study made use of the research-made 
questionnaire for data-gathering.  The research 
questionnaire was floated to the respondents, Grade 
12 STEM Students, who will be taking engineering 
courses, through an online setting. 

The researcher-made questionnaire was in 
two parts.  The first part presented the profile data of 
the respondents, their age, sex, and previous academic 
performance.  The second part of the questionnaire 
determined the perception of respondents as to 
biomimicry designs.  

It determined the level of perception of the 
respondents to the structure and biological function of 
plants and animals and inventions that used 
biomimicry designs. 

 
Table 1, shows the interpretation scale.  It 

used a statistical trait using Microsoft Excel-
generated interval of 3.5-4, which has the highest 
scale of 4, and has a verbal interpretation of “Strongly 
Aware”. Followed is the interval of 2.5–3.49, with a 
rating scale of 3, and a verbal interpretation of 
“aware”. The statistical trait of 1.5-2.49, follows with 
an equivalent scale rate of 2, and a verbal 
interpretation of “Unaware”. Last is the statistical 
trait of 1–1.49, with the lowest scale of 1, and a verbal 
interpretation of “strongly unaware”. 
 
2.2. Population and Sampling Design 

The study solicited data from Grade 12 
students enrolled in the STEM strand focused in the 
engineering course of the University. There are nine 
(9) sections comprising the STEM strand composed of 
forty (40) students each. Five (5) of those sections are 
composed of students who will be taking Engineering 
programs. Four (4) of these sections were the sources 
of the respondents. 

Purposive sampling was utilized as it was 
deemed appropriate by the researchers to have 
respondents who may be familiar with a topic of 
biomimetics in engineering. Purposive sampling is a 
non-probability method of gathering a sample which, 
according to Black, K. (2010), occurs when “elements 
selected for the sample are chosen by the judgment of 
the researchers”. The selection of respondents is based 
on their knowledge and expertise towards a certain 
topic, or concept (Robina, 2014). This form of sampling 
is accomplished through logical assumptions 
and  expert knowledge of a given population, elements 
are selected nonrandomly from the population 
(Lavrakas, 2008). 

For the population, the study utilized selected 
Grade 12 students from the University of Perpetual 
Help System-DALTA, Las Piñas Campus currently in 
the STEM strand focused on engineering. It included 
respondents who were willing to participate in the 
study. 
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2.3. Data Gathering Procedure 
The study utilized a descriptive quantitative 

design, the Descriptive Survey research design. A 
descriptive quantitative research measures the 
subjects in question and finds the association between 
the chosen independent and dependent variables 
(Hopkins, 2000). This is due to the study gathering 
data from the perceptions of respondents towards 
biomimicry as a methodology in engineering. Creswell 
(2003) states that quantitative research design 
“employs strategies of inquiry such as experiments 
and surveys, and collect data on predetermined 
instruments that yield statistics data”. 

The Descriptive Research design is used when 
researchers’ goal is to measure the behavior and 
characteristics of a sample (Dudovskiy, 2011). This 
research design answers what, where, when, and how 
(McCombes, 2020) through observation and 
descriptive analysis with instruments such as surveys 
(Koh & Owen, 2000). 

Uses of descriptive-surveys are to find the 
“range and distribution” of the demographic or 
psychographics of individuals to see if there is any 
relation of it to behavior patterns and/or attitudes 
(Zurmuehlen, 1981). The Descriptive Survey Research 
design was utilized in the study to investigate the 
awareness of the respondents towards biomimicry as 
an engineering methodology.  

The first phase was the formulation and 
validation of research made questionnaire. The 
researchers formulated the research questionnaire 
and have it verified through experts. Second, writing 
a letter to the administrators of the Senior High 
School Department to ask for permission and approval 
to conduct a study. Lastly, distribution of the 
questionnaire, wherein the researchers sought the 
consent of the respondents before distributing the 
questionnaire. The respondents were given one week 
to answer the distributed questionnaire. The 
researchers collected the questionnaire and 
interpreted the data through 4-point Likert scale. 
  
2.4. Data Analysis Plan 

The researchers analyzed and interpreted the 
data after collation.  In analyzing the data, the 
researchers used statistical treatment.  They used 
statistical tools of percentage, frequency and weighted 
mean.  After getting the weighted mean, the 
researchers analyzed the data based on the Likert 
scale formulated by the researchers.  The last part 
was the interpretation of the data. 
  
 
 
 

3. RESULTS AND DISCUSSION 

 
From Table 2, it could be gleaned that 

majority of the respondents, sixty-seven (67) or sixty-
five and seven tenths (65.7 %) are aged eighteen (18). 

It can be said that most of the respondents 
falls on the age of eighteen as this is the typical age of 
Filipinos who are enrolled in the grade 12 program. 

  

 
From Table 3 it can be derived that more than 

half of the respondents’ sex is male with a frequency 
of sixty-three (63) or a percentage of sixty-one and 
eight tenths (61.8 %). 

This is due to the preference of male students 
to enroll in engineering programs. As the chosen locale 
of the study is in the engineering STEM strand, this 
has been the case. 

 

 
From Table 4, it can be extracted that 

majority of the respondents, thirty-one (31) 
respondents, a percentage of thirty (30%), have their 
previous academic performance to be in the range of 
87-89. 

It is inferred that majority of the respondents 
have above average academic performance in the 
sciences and mathematics. 
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Table 5 presented the perception of 

respondents as to biomimicry designs on the structure 
of plants and animals. Indicator 2 has the highest 
weighted mean of two and sixty-four hundredths 
(2.64) with a verbal interpretation of “Aware”. While 
Indicator 4 has the lowest weighted mean of two and 
three tenths (2.3) with a verbal interpretation of 
“unaware”. Results of table 5 show the respondents’ 
weighted average is two and forty-six hundredths 
(2.46) with a verbal interpretation of “Unaware”. 

 

 
Table 5.1 presented the perception of the 

respondents towards biomimicry designs as to the 

biological function of plants and animals. Indicator 1 
having the highest weighted mean of three and 
twenty-nine hundredths (3.29) with a verbal 
interpretation of “Aware”. While 

 
Indicator 4 has the lowest weighted mean of 

two and sixty-two hundredths (2.62) with a verbal 
interpretation of “Aware”. Results of table 2.3 show 
the respondents’ weighted average of two and ninety-
three hundredths (2.93) with a verbal interpretation 
of “Aware”. 

 

 
As seen on Table 6, Indicator 2 has the highest 

weighted mean of three and eight hundredths (3.08) 
with a verbal interpretation of “Aware”. While 
Indicator 3 has the lowest weighted mean of two and 
twenty-five hundredths (2.25) with a verbal 
interpretation of “unaware”. Results of table 6, the 
respondent’s weighted average is two and sixty-six 
hundredths (2.66) with a verbal interpretation of 
“Aware”. 
 
4. INSIGHTS DRAWN BY THE 
RESEARCHERS 

According to the data, the respondents of the 
study were most aware of the designs inspired by the 
biological functions of nature. This may be due to the 
curriculum of the respondents surveyed, as students 
who took science classes with biological concepts. 
Results show that the students were more aware of 
the design, function, and inspiration which created 
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the Bullet Train and Council House 2 from Melbourne, 
Australia. 

The biomimetic technologies with the highest 
weighted mean are what the respondents are most 
aware of due to the commonality of these inventions 
in their life to counteract effects of industrial-based 
technologies. 

Likewise, the researchers are able to gauge 
the level of perception the respondents have regarding 
the topic of Biomimicry. The results gave insights 
towards the things that should be implemented to 
suffice the lack of knowledge that is essential in 
pursuing engineering. It signifies the pursuit of the 
implementation of biomimetics research in the future 
engineering programs the researchers will be 
enrolling in. Some of these inventions are not widely 
used in modern homes. Factors to consider are 
previous academic experiences regarding the topics 
such as photosynthesis and aerodynamics. 
 
4.1. Summary of the Findings 

Majority of the respondents of the study are 
within the age range of 17 to 18 years of age. Most of 
them are males and their previous academic 
performance, above average. As to perception to the 
structure of biomimicry inventions, majority of the 
respondents are aware that the Bullet Train was 
inspired by the kingfisher bird, which has the highest 
weighted mean. As to the biological function as to 
plants and animals, majority of the respondents are 
aware that the photosynthetic ability of leaves became 
the inspiration in the creation of solar cells. As to the 
perception as to inventions using biomimicry designs, 
majority of the respondents are aware of solar cells 
inspired from the photosynthetic ability of plants to 
create energy from solar-light. The researchers were 
able to come up with the insights based on the results 
of the study. These insights include the importance on 
the use of biomimicry design and how it will play in 
pursuing future careers. 
 
4.2. Conclusions of the Study 

Based on the findings of the study, the 
following conclusions are drawn: 

 
Most of the respondents are within the age 

range of 17 – 18 years of age.  Majority who are taking 
Engineering focus stem strand are males and have 
grades of above average and excelled in the fields of 
Science and Mathematics. Most of the respondents are 
aware on the existence of the bullet train and solar 
cells.  Since these technologies are well-marketed and 
being used for convenience in transportation and 
electricity-generation. Majority of the respondents are 
aware of photosynthesis being the inspiration for the 
invention of solar cells to generate electricity from the 

sun’s solar-light. From the increase of efficient and 
sustainable power-generating from the use of solar 
cells, most of the respondents are familiar of the 
existence of these technologies. The researchers 
adhere to the conclusion that most of the respondents 
are aware that some modern technologies are products 
of biomimicry design and concept.  These insights 
gleaned by the researchers from the study provide a 
wider perspective in designing future technologies by 
studying the structure and function of plants and 
animals.  Furthermore, through the data gathered, 
these inspired the researchers to make more in-depth 
studies about biomimicry. 
 
4.3. Recommendations 

Based on the findings and conclusions drawn 
from the study, the following recommendations are 
hereby made: 

There should be a follow-up study on 
biomimetics for efficiency in household chores.  Future 
studies must involve a larger range of respondents of 
a specific engineering field that may utilize 
biomimetics in the future. The Department of Science 
and Technology (DOST) must allocate funding for 
researches for biomimicry designs.  Likewise, the 
Commission-on-Higher Education (CHED) and 
Department of Education (DepEd) must include in the 
STEM and Engineering curriculum the designing of 
technologies using biomimetics. Engineering 
companies should invest on biomimetics research, 
through the study of the structure and biological 
function of organisms to mitigate pollutants produced 
by modern machinery. Engineering schools may 
consider in creating or drafting a curriculum 
prioritizing technologies that follow biomimicry 
designs that would be sustainable. The study made 
use of respondents from the engineering-focused field 
of the STEM Strand. Future studies may include 
biology-based fields in order to increase depth of the 
study on the perception of respondents towards 
biomimetics. 
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AAbbssttrraacctt::  Up to this day, underemployment continuously becomes a significant contributor to 
poverty, and it happen to any other industry, including the engineering industry. As an 
attempt to contribute to the body of knowledge regarding underemployment, this study 
investigated the leading causes of underemployment in engineers at Las Piñas City and 
Muntinlupa City. The study used an online survey questionnaire with non-probability 
sampling to collect the necessary data from various licensed engineers. Descriptive statistics 
was the data analysis method of the study. The results indicate that the leading causes of 
underemployment in different engineering fields are lack of experience, limited job 
opportunities, many competitions, and the substandard education system. Mechanical 
Engineering, Electronics Engineering, and Electrical Engineering are 
the top three engineering fields that often experience underemployment. The study concluded 
that experience is highly needed to attain employment in the engineering industry. 
   
KKeeyy  WWoorrddss::  underemployment; engineering fields; Las Piñas city; Muntinlupa city; college 
programs 

 
1. INTRODUCTION 

The Field of Engineering has been a 
respected industry since the 1500s. It is one of the 
significant components of the civilization of the 
human race. However, despite engineering being 
vital to the continuity of civilization and the 
tremendous number of people who choose to take 
engineering as their college program, the 
engineering industry still suffers from 
underemployment, just as engineers are 
underemployed. it still experiences 
underemployment just like other career fields. 
According to Chen (2020), underemployment is “a 
measure of employment and labor utilization in the 
economy that looks at how well the labor force is 
being utilized in terms of skills, experience, and 
availability to work.” 

There are two types of underemployment, 
namely: visible underemployment and invisible 
underemployment. Amadeo (2020) states that 
visible underemployment includes employees who 
are working fewer hours than is typical in their field. 
They are usually the ones who work part- time jobs. 
On the other hand, invisible underemployment 
includes workers in full-time jobs that do not use all 
their skills (Amadeo, 2020). 

In the United States, the U.S. Bureau of 
Labor Statistics (BLS) prepares employment growth 
for 18 engineering occupations in the year 2016-
2026, with Civil Engineering being the largest 

engineering occupation, followed by Mechanical 
Engineering and Industrial Engineering. Likewise, 
the engineering industry is thriving in Australia. 
The 2018 Graduate Outcomes Survey (GOS) report 
stated that engineering graduates have above-
average employment outcomes, with a full-time 
employment rate of 83.1% in 2018. In addition to 
this, 71.9% are categorized as "professionals." 
According to the survey, civil engineers had the 
highest chances of having full- time employment 
with a percentage of 88.2%, followed by Electrical, 
and Electronics Engineers (85.5%). Despite these 
enticing figures, it is still uncertain whether an 
individual will fall under the desirable 83.1% or the 
remaining 16.9%. Brown (2019) stated that it is also 
not a guarantee that an engineering degree means 
an engineering-related job. 

This research study principally focused on 
the aspects contributing to the underemployment of 
different engineering fields in Las Piñas and 
Muntinlupa City. Specifically, the researchers hope 
to address the main causes of underemployment of 
engineers in the Las Piñas and Muntinlupa City and 
the reasons resulting from these causes, as well as 
the engineering branches that often experience 
underemployment. Students, engineering students, 
government and engineering sectors, and future 
researchers may benefit from this study. 
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2. METHODOLOGY 
 

2.1. Data Gathering Tool  
According to Bhat (2020), “survey is a 

research method used for collecting data from a 
predefined group of respondents to gain information 
and insights into various topics of interest.” The 
researchers used an online survey questionnaire to 
collect the data. The survey was divided into three 
parts namely: the respondent’s profile, semi-
structured questionnaire, and a -point Likert scale. 
This questionnaire was distributed through Google 
Forms to different licensed engineers, who are the 
principal respondents of the study. 

The researchers also used a Likert scale 
with given criteria of 4 strongly agreeing, 3 agreeing, 
2 being disagreed, and 1 strongly disagreeing. Using 
the data collection tools, the researchers conducted 
their research using semi-structured 
questionnaires. 

Before commencing the actual data 
collection, the researchers conducted a pilot testing 
where the mock respondents were students of Grade 
12 STEM (engineering sections). The researchers 
conducted pilot testing to detect major and/or minor 
errors that may have been overlooked by the 
researchers. The researchers evaluated the time it 
took for a mock respondent to answer the whole 
survey, the data collection method, survey strategy, 
and the general aspects of the survey to further 
improve it. 

 
2.2. Sampling Design 

 
Purposive sampling and Snowball sampling 

were the chosen sampling designs for this study. 
Purposive sampling is believed to be the most 
suitable sampling design for this study, as the 
attributes that the researchers were looking for from 
the respondents were very specific. Through this, 
the researchers handpicked the participants who fit 
the specified criteria, that being: (1) a Filipino 
citizen of any age and gender, (2) a graduate of any 
engineering degree in the Philippines, (3) an 
engineering graduate that is residing and/or 
working in Las Piñas City or Muntinlupa City, and 
(4) a licensed engineer. After utilizing the Purposive 
Sampling, the participants referred to other people, 
who also fit with the given criteria, and were invited 
to be respondents of the study (Snowball Sampling). 
  
2.3. Data Gathering Procedure 

The researchers underwent three stages 
of data gathering procedure. The first stage is the 
preparation of the survey questionnaire, as well as 
the arrangement of proper credentials (i.e., 

acquisition of consent). The second stage is the 
distribution of the survey questionnaire to the 
respondents, and the last one is the collection and 
interpretation of the gathered data. Each stage 
entails different processes to fulfill the data 
gathering procedure. 
 
2.4. Data Analysis Plan 

The researchers used descriptive statistics 
as their data analysis method to analyze and provide 
the results in the survey data. The percentage and 
weighted mean were presented using pie charts to 
present the data under research questions 1 and 2, 
while bar chart for research sub- question a. 

 
Formula of Percentage 
 
% = f/N × 100 
 
% = Percent 
 
f = Frequency 
 
N = Total number of respondents 

 

 
The formula of percentage was used to 

analyze the collected data under research question 
number 1 and 2, while the formula of the weighted 
mean was used to interpret the degree of agreement 
or disagreement of a respondent, used under 
research sub-question a. 

 
 
3. RESULTS AND DISCUSSION 

 
3.1. Leading causes of 
underemployment of engineers in Las 
Piñas City and Muntinlupa City 

With the set of data collected, the results 
have shown that the leading cause of 
underemployment of engineers in Las Piñas City 
and Muntinlupa City is lack of experience, with a 
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percentage of 40%. Followed by limited job 
opportunities, many competitions, and a 
substandard education system. This indicates that 
experience is the utmost priority in the engineering 
industry. Meaning more experience, more chances of 
being employed. 

 
 
Table 1. Gender as a Factor of Underemployment 
(n = 65) 
Response Gender 

Male Female Prefer not to say 
Yes 19 3 1 
No 34 8 0 
Total 53 11 1 

 
Table 1 shows the number of respondents 

who confirmed that they have experienced 
underemployment. Out of 65 respondents, 23 of 
them experienced underemployment—19 males, 3 
females, and 1 who preferred not to say their gender. 
The engineering industry seems to be perceived as a 
male-dominated field; such notion can be also 
observed from the number of female respondents of 
the study. Despite this, the percentages of those who 
experienced underemployment per gender oppose 
that the engineering industry is more favorable to 
the male gender. The rate of female 
underemployment was juxtaposed with the 
percentage of male underemployment and as a 
result, male underemployment is higher, with a 
percentage of 35.48%, than the rate of female 
underemployment, which is 27.27%. 
 
 
 
 
 
 
 
 
 
 

Table 2. Age as a Factor of Underemployment 
Field of 
Engineering 

Age (in years) Total 
Column 21-30 31-40 41-50 51-60 61-70 

Mechanical 6 1 1 1 1 10 
Electronics 4 1 0 0 0 5 
Electrical 0 1 1 1 0 3 
Civil 2 0 0 0 0 2 
Computer 2 0 0 0 0 2 
Materials 1 0 0 0 0 1 
Total Row 15 3 2 2 1 23 

 
As shown in Table 2, most of the engineers 

who are under the age bracket of 21-30 years old 
confirmed that they have experienced 
underemployment. This age bracket is most likely to 
be prone to underemployment as most of them are 
fresh graduates who, more often than not, lack work 
experience. Some on the other hand are not qualified 
for the job description needed by companies. These 
results show that engineers from ages 31 and above 
do not often experience underemployment and have 
stable jobs in their respective fields. 

Some respondents have also specified other 
reasons for underemployment. Prominent responses 
included, “few engineering positions required in the 
industry”, “lack of specialization offering”, “cyclic 
condition of oil and gas industry which impacts the 
requirement of manpower in hire and release”, and 
“low paying companies that results to low salary.” 

 
 
33..11..11..  RReeaassoonnss  rreessuullttiinngg  ffrroomm  tthheessee  ccaauusseess  

 
The respondents were also asked to scale 

their agreeance in a statement in which each 
statement is also linked and aligned to the reasons 
that result in the aforementioned causes of 
underemployment. Figure 2 from the previous page 
shows the weighted means of their responses. 
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3.1.1.1. Reasons that result to lack of experience 
 
Table 3. Having an Engineer Relative is Beneficial 
to an Engineering Graduate’s Career (n = 65) 
Response Frequency Percentage (%) 
Yes 40 61.5 
No 25 38.5 
Total 65 100 

 
The respondents were asked if they think 

that having an engineer relative will help them get 
a job related to their field of engineering easier. 
Table 3 shows that 61.5% of the respondents 
answered yes which therefore implies that it is 
beneficial to have an engineer relative. But because 
not everyone has the same advantage as those who 
have an engineer relative, this same reason results 
in a lack of experience. 

On the other hand, the majority of the 
respondents disagreed that having a “backer” is 
recommended when planning to pursue any field in 
engineering, as seen in Figure 2. This implies that 
an engineering graduate does not necessarily need 
connections to thrive in the engineering industry. 

 
 
3.1.1.2. Reasons that result in limited job 
opportunities 

The results in Figure 2 show that the 
respondents agree that government engineering- 
related departments must allot bigger funds to help 
struggling engineers. This includes higher paygrade, 
more job opportunities in the country, and such. 
Respondents also agree that the need to pass the 
board exams can be a cause of underemployment as 
some fail to pass the board examinations. It can also 
be perceived from Figure 2 that experienced 
engineers are more likely to get employed rather 
than fresh engineering graduates. This limits the 
opportunity of fresh engineering graduates to gain 
and build experience, which eventually leads to a 
lack of experience. 
 
3.1.1.3. Reasons that result in competition 
 

As shown in Figure 2, the respondents agree 
that the name of the university affects the 
employability of engineering college graduates. This 
gives more advantage to those who graduated from 
prestigious and excelling engineering universities. 
The respondents also agree that having high grades 
and a lot of achievements will increase the 
employability of an engineer, as well as joining 
career-related organizations. These results all lead 
to having many competitions. 

 

3.1.1.4. Reasons that result in a substandard 
education system 

According to the results also shown in 
Figure 2, engineer respondents agree that 
universities must associate with engineering 
companies for a better quality of education. 
However, the respondents disagree in restricting 
each engineering college program to also have a 
balanced number of students to also have an equal 
number of graduates per college program. This 
indicates that engineering students must already 
have firsthand experience and knowledge from 
experienced engineers while they are still in college. 

Along the process of the data collection, it 
has also come to the researchers' attention that only 
a few universities here in the Philippines have 
undergraduate engineering programs that are 
ABET-accredited—and to name one of these few and 
fortunate universities is the De La Salle University-
Manila. According to ABET’s website, "ABET 
accreditation assures confidence that a collegiate 
program has met standards essential to prepare 
graduates to enter critical STEM fields in the global 
workforce." This could be a wake-up call to 
universities around the Philippines that are not 
doing the bare minimum to assure that engineering 
programs here in the country are leveled as those of 
other foreign countries. Graduating from an ABET-
accredited program could make a significant impact 
on an engineering graduate's career. 

 
3.2. Top three fields of Engineering 
that often experience 
underemployment 

 
The results have shown, as seen in Figure 3, 

that the top three engineering fields that often 
experience underemployment are as follows: 
Mechanical engineering, Electronics Engineering, 
and Electrical Engineering. This data is derived 
from the (1) college degree of the respondents, which 
is indicated in their profile, and if they have 
experienced underemployment in that field of 
engineering, and (2) the respondent’s knowledge of 
which field of engineering mostly experiences 
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underemployment. The researchers combined both 
data and constructed a unified interpretation. 

 
4. CONCLUSIONS 

Underemployment continuously happens 
around the world, most especially in the Philippines, 
regardless of the industry an individual is in. But 
just like any other discoveries made by many 
individuals, a once unsolvable problem is now 
susceptible to a solution. 

The main cause of underemployment in Las 
Piñas City and Muntinlupa City is lack of 
experience. Followed by limited job opportunities, 
many competitions, and a substandard education 
system. The results from the Likert scale that the 
researchers used are also considered as driving 
factors of the main causes of underemployment. It 
has been discovered from the results that the name 
of the university affects the employability of 
engineering graduates, even the grades and 
achievements an engineering graduate attained 
during their student years. Fresh engineering 
graduates must also be more proactive since 
experienced engineers are more likely to be 
employed in the engineering industry. 

The researchers have discovered that the 
top three engineering fields that often experience 
underemployment in Las Piñas City, and 
Muntinlupa City are: Mechanical Engineering, 
Electronics Engineering, and Electrical 
Engineering. It is recommended that engineering-
related departments and agencies of the government 
must put more attention to these fields, as well as 
strategize on possible ways that can help struggling 
engineers of these fields, like collaborated projects, 
incentive awards, perks, benefits, and such to also 
avoid brain drain. 

It is thereby concluded that experience is 
one of the vital weapons an engineer can and must-
have in the engineering industry. It is suggested 
that universities and engineering firms and 
associations must work together to provide basic 
experience to engineering students. External help 
from the engineering departments of the 
government would also be beneficial in lessening 
underemployment in the country. Universities are 
also recommended to have ABET-accredited 
engineering programs. Employers are also 
recommended to set more realistic job qualifications 
and expectations for entry-level applicants. 

Derived results are also similar to what the 
researchers have provided as choices in the survey 
questionnaires. Some respondents might have 
settled for what was provided rather than share 
from experience. For further research, a few 
modifications and improvements can still be made 
such as more items in the survey questionnaires, 

wider research locale, and a bigger number of 
respondents to also obtain more diverse responses. 
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The Benefits of Taking Math and Science Enrichment to the STEM 
Strand in Senior High School 

 
Therese Claire Marie A. Jarcia, and Bianca Ma. Sophia R. Untalan 

Assumption College, Makati City 
 

AAbbssttrraacctt::  This study was about the benefits of Junior High School Math and Science 
(AGHAMON) Enrichment in the Senior High School STEM (Science, Technology, Engineering, 
and Mathematics) Strand. This was conducted to determine the advantages of Junior High 
School Enrichment Programs in relation to the student development and behavior in the 
STEM Strand of Senior High School. The development of students was measured by 
percentage on personal response to different situations encountered in Senior High School with 
the guidance of previous courses taken in Junior High School. This was done through the 
measurement of Google Forms.  
This study showed that the effects of Math Enrichment and AGHAMON has no significant 
benefits on the experience of students taking the STEM Strand in Grades 11 and 12. From the 
transition from Junior High School to Senior High School, the Math and Science Enrichment 
programs provided the students with background knowledge in preparation to the concepts 
discussed in Senior High School, though there was a given difference in the level of difficulty 
in new topics introduced in the STEM curriculum. However, the students were still able to 
apply and relate what they had previously learned to the intermediate subjects of the strand 
and obtain an open mindset to the willingness to learn and collaborate in a new working 
environment. 
   
KKeeyy  WWoorrddss::  Science; Mathematics; Curriculum; Learning; Enrichment 

 
1. INTRODUCTION 
  
1.1. Rationale 

The Republic Act 10533 and the Enhanced 
Basic Education Act of 2013 introduced the K-12 
Program in the Philippines. The STEM curriculum 
has been integrated into the Philippine educational 
system as one of the academic tracks available for 
students to follow in Senior High School. To meet the 
specific skills one would need in the desired career, the 
Department of Education developed a program 
consisting of science and mathematics-oriented 
courses. This includes the subjects of Pre-Calculus, 
Basic Calculus, General Biology 1 and 2, General 
Physics 1 and 2, and General Chemistry 1 and 2 
(Department of Education, n.d.). Furthermore, these 
subjects practice the adeptness of students in research 
and analysis.  

Assumption College Makati City has 
implemented the Science (AGHAMON) and Math 
Enrichment programs to help the students improve 
their skills both mathematically and scientifically. In 
the Philippines, this is known as “gifted education”, 
which allows academically gifted students to develop 
their needed skills. Though deemed as a privilege 
given the high cost to implement the program in some 
schools, providing exemplary students with advanced 

education is their right (Pawilen & Manuel, 2018). To 
make STEM Education more accessible in the 
country, the government has ensured to place 
different initiatives in line with the students’ 
academic needs. First, the government has 
implemented acceleration programs, enrichment 
activities, advanced classes, and the like to strengthen 
STEM knowledge (Pawilen, 2018).  

However, the gifted students who are invited 
to partake in the Math and Science Enrichment 
Programs in Assumption College are not much 
knowledgeable on the specific benefits this may 
contribute to their learning skills and attitudes in 
Senior High. Therefore, the researchers conducted a 
research on the advantage of taking Junior High 
School Science and Math Enrichment Classes in 
preparation for Senior High.  

 
1.2. Statement of the Problem 

This study evaluated the advantage of taking 
Science and Math Enrichment in Junior High School 
to their learning experience in taking the STEM 
strand. 
1. To what extent can taking Science and Math 

Enrichment be an advantage in taking the STEM 
strand? 
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2. Do Enrichment Programs have a significant effect 
on one's learning process in Senior High School? 

3. What are the curriculum-based skills that students 
have developed from taking Junior High 
Enrichment Programs toward Senior High 
STEM-related subjects? 

 
1.3. Hypothesis  

Taking AGHAMON and Math Enrichment 
Programs in Junior High School do not have a 
significant effect on one’s learning process in Senior 
High School. 

 
2. METHODOLOGY 
  
2.1. Research Design 

 The study held a descriptive research design 
as it includes the evaluation of the benefits of students 
in the STEM strand from formerly attending Science 
and Math Enrichment programs.  
  
2.2. Sample and Sampling 

The researchers used the technique of 
stratified random sampling in selecting the 
respondents of the study. The researchers were able to 
proportionally select samples from different groups for 
the study, attaining a variety in the representation of 
the population. The respondents selected for this 
study were the Grade 11 and 12 students of 
Assumption College Senior High School. This was 
limited to seventeen (17) students of the STEM 
strand, following the criteria of formerly attending 
both AGHAMON and Math Enrichment programs in 
Junior High. 
  
2.3. Research Instrument 

The researchers created their own research 
tool. This was a survey conducted through Google 
Forms. This was administered to have a survey 
regarding how the Math and Science Enrichment 
programs had helped the students in their learning 
environment in Senior High School (SHS). This was 
able to determine the extent of the advantages 
brought about by the Enrichment classes offered by 
Assumption College.  

The survey was a twenty-four (24) item set 
questionnaire. In addition, the set made use of the 
Likert scale and multiple choice questions. It is 
divided into six main parts, which are as follows:  

1. Experiences in Math Enrichment 
2. Experiences in Science Enrichment 
3. Learning & Adaptive Skills from Math and 

Science Enrichment 
4. Curriculum-based Skills from Math and 

Science Enrichment 

5. The General Benefits gained from the 
programs 

6. The Effectiveness of the Programs to the 
Learning Environment and Behavior in 
Senior High School.  
All by which pertained to the ability of the 

researchers to measure the benefits the students were 
able to gain from participating in the enrichment 
programs, and to determine the curriculum-based 
enrichment skills that the students were able to 
develop from Junior High School (JHS) as they 
transition towards Senior High STEM-related 
subjects. 
  
2.4. Data Gathering Procedures 

Preparation of the Research 
Instrument/Adapted Survey Questionnaire 

The researchers made their own survey 
instrument about the benefits and advantages 
brought about by the JHS Science and Math 
Enrichment Programs to the learning process, 
learning environment, and the perceived advantages 
of retaining curriculum-based skills in SHS. After 
that, the researchers wrote a consent letter to the 
selected Grade 11 and 12 students. This was signed 
and noted by the Research Adviser.  

 
Administration of the test to the respondents 

The researchers administered the created 
survey to seventeen (17) students from both Grade 11 
and Grade 12 through an online Google Forms survey. 
The outcome was gathered by the researchers. The 
data was interpreted and evaluated, and then the 
results were analyzed by the researchers.  
  
2.6. Data Analysis 

The researchers used the statistical 
treatment of descriptive statistics for the study. This 
was used to analyze the perception of students among 
the Grade 11 and 12 STEM strand based on their 
experiences from AGHAMON and Math Enrichment 
classes, adapted skills, and learning environment and 
behavior. Moreover, the researchers used this to 
evaluate the benefits of the enriched programs from 
the JHS setting to the SHS setting. 

 
3. RESULTS AND DISCUSSIONS 
  
Problem 1 

To what extent can taking Science and Math 
Enrichment be an advantage in taking the STEM 
strand? 
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AAddjjuussttmmeenntt  PPeerriioodd 

 
Fig. 1.1 The Percentage of Responses Regarding the 
Helpfulness of Math Enrichment and AGHAMON to 

the Adjustment Period as a STEM student 
 
Figure 1.1 showed the usefulness of both 

Math and AGHAMON to the students’ adjustment 
period for Senior High School based on their answers 
on Question 4 and 8 of the survey. With this, one can 
infer that Math Enrichment and AGHAMON greatly 
benefitted the students in their transition periods, 
posing as a great advantage in taking the STEM 
strand. 

 
Fig. 1.2 Question 4 and 8 under Research Question 1 
presented through a Likert Scale regarding the Level 
of Helpfulness from 1 (Not helpful at all) to 5 (Very 

Helpful) 
 
The researchers made use of the mean to 

compare two separate variables: Math Enrichment 
and Science Enrichment to one specific factor, which 
is the advantage towards the transition period in 
Senior High. The researchers wanted to see if there is 
a difference in the usefulness of Math and Science 
Enrichment to the transition period in SHS. 
Furthermore, the data above show that the mean of 
number 4 and number 8 are equal, with the value of 
3.4. With the mean values showing no difference, the 
researchers can conclude that the enrichment 
programs are equally useful to the transition to SHS. 

 
Fig. 2.1 Students’ Difficulty in Transitioning from 
Junior High School to STEM Senior High School 

 
Figure 2.1 shows the percentage of difficulty 

in transitioning from Junior High school to STEM in 
Senior High school. Given choice 2 and choice 3, it can 
be said that students have experienced some 
manageable difficulties in their transition as STEM 
students in Senior High school. 
 
Problem 2 

Do Enrichment Programs have a significant 
effect on one's learning process in Senior High School? 
  
LLeeaarrnniinngg  PPrroocceessss  

 
Fig. 3.1 The Percentage of Students on the 

Improvement of their Ability to Retain Information 
During and After the Enrichment Programs 

 
Figure 3.1 presents the number of students on 

the improvement of their abilities in retaining 
information during and after Math Enrichment and 
AGHAMON by their respective percentages. From 
this, it can be seen that the majority of the students 
had developed skills in their way of thinking 
throughout their JHS experiences in Math 
Enrichment and AGHAMON, and were able to further 
develop their methods on retaining information 
beyond the circumstances. 
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Fig. 3.2 The Percentage of Students on the 
Usefulness of their Ability for Self-learning and 

Collaboration from JHS to SHS

 
Figure 3.2 is a summary of the percentages of 

students on the usefulness of Junior High School 
Enrichment programs on their abilities among self-
learning and collaboration in the experience of Senior 
High School. 

 
PPeerrcceeiivveedd  AAddvvaannttaaggeess 

 
Fig. 3.3 Effectiveness of Enrichment Programs in 

Self-Learning Behavior 
 
Figure 3.3 shows the percentage regarding 

the effectiveness of the enrichment programs in self-
learning behavior. Given that the two responses fall 
under the positive response towards self-learning, the 
researchers concluded that the enrichment programs 
have greatly benefitted the students in terms of their 
ability to learn on their own.  

 

 
Fig. 3.4 Ability to Maximize Tools in Enrichment 

Programs 
 
Figure 3.4 pertains to Question 12 in the 

survey which talks about the ability of the students to 
maximize the tools and activities in the enrichment 
programs. From the graph, it can be said that the 
students are generally able to maximize the tools and 
activities of the said programs.  
 
 

Problem 3 
What are the curriculum-based skills that 

students have developed from taking Junior High 
Enrichment Programs toward Senior High STEM-
related subjects? 

 
CCuurrrriiccuulluumm--bbaasseedd  SSkkiillllss  iinn  MMaatthh--rreellaatteedd  SSuubbjjeeccttss

 
Fig. 4.1 The Percentage of Students in their Level of 
Confidence in the Application of Curriculum-based 
Skills from Math Enrichment in Pre-calculus and 

Basic Calculus 
 
Figure 4.1 presents the percentage of the level 

of confidence STEM students have in their personal 
application of curriculum-based skills from Math 
Enrichment in the specified courses for specialized 
subjects under the DepEd syllabus. Majority of the 
students agreed to the statement of having the ability 
to apply simple advanced mathematical skills and 
concepts learned from Junior High Math Enrichment 
in Senior High subjects. 
 
CCuurrrriiccuulluumm--bbaasseedd  SSkkiillllss  iinn  SScciieennccee--rreellaatteedd  SSuubbjjeeccttss

 
Fig. 4.2 The Percentage of Students in their Level of 
Confidence in the Application of Curriculum-based 

Skills from AGHAMON (Science Enrichment) 
 
Figure 4.2 summarizes the number of Grade 

11 and 12 STEM students in their level of confidence 
in applying Science-related curriculum-based skills 
developed from AGHAMON in the specialized courses 
of the STEM strand. The majority of the Grade 11 and 
12 students agree to their ability to apply previous 
lessons from AGHAMON to their specified classes for 
SHS, while others may find difficulty in doing so.  
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4. SUMMARY AND CONCLUSIONS 
  
4.1. Summary of Findings 

1. There is no significant difference between 
taking Math Enrichment and Science 
Enrichment in terms of gaining an advantage 
in taking up the STEM strand.  

2. The results regarding the benefit of Math 
Enrichment and AGHAMON to the SHS 
adjustment period yield a percentage of 
70.59% for Math Enrichment and 58.82% of 
Science Enrichment, thus considering their 
respective programs to be an advantage in 
their transition to STEM. 

3. Grade 11 and 12 students were effectively 
able to develop their skills and mindset in 
retaining new information during and after 
Junior High Enrichment Programs. 

4. A tie was seen between the respondents’ 
answer. 47.06% of the respondents said that 
they can quite effectively learn on their own, 
whereas 47.06% of the other respondents said 
that they can effectively learn on their own. 

5. Among the respondents, 82.35% fully agree to 
having the ability to relate and apply 
previous concepts introduced in the Math 
Enrichment program to the Pre-Calculus and 
Basic Calculus subjects. 

6. Majority of the students were well-equipped 
with skills and background knowledge 
retained from previous experiences in the 
AGHAMON program and were able to 
implement these in Chemistry 1 and 2, and 
Biology. 
 

4.2. Conclusions 
1. Math and Science Enrichment allowed the 

students to gain a positive perspective on 
being able to retain information, collaborate 
with others, and learn the lessons in Senior 
High on their own.  

2. There is no significant difference between the 
independent effects of Math and Science 
Enrichment in being an advantage when 
taking the STEM strand in Senior High. The 
topics taken in these subjects could help as a 
primer towards the students’ future lessons 
in the academic strand. However, there are 
given differences towards the topics 
discussed in the academic curriculum 
between the two subjects in Junior High and 
Senior High, and in the level of difficulty 
between the Math and Science Enrichment 
programs and the Senior High STEM 
curriculum. 

3. The Grade 11 and 12 students efficiently 
developed background knowledge on Science 
and Math related concepts from AGHAMON 
and Math Enrichment. In the Senior High 
School setting, the students were able to 
integrate what they had previously learned to 
new lessons introduced in the STEM strand. 

  
4.3. Recommendations 

1. Considering that the survey only focused 
mainly on the learning skills learned from 
the Enrichment Programs in Junior High, 
the future researchers are encouraged to 
identify the academic benefits by comparing 
the curriculum in Math Enrichment and 
AGHAMON to the STEM strand. 

2. With only 17 respondents included in the 
sample of the study, the future researchers 
are encouraged to broaden the number of 
students and the criteria used to select 
respondents. For the basis used for the 
qualifications of research participants, it is 
encouraged to include students who did not 
attend the Science and Math Enrichment 
programs in order to further identify the 
benefits of the specified programs, 
differentiate the learning behavior and 
curriculum based skills applied in the STEM 
strand. 

3. This research only included two out of the 
four Enrichment programs provided in 
Assumption College Junior High School. The 
future researchers are encouraged to study 
the English/Grammar and Filipino 
Enrichment programs and identify its 
benefits to the core and contextualized 
subjects included in the STEM curriculum. 
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AAbbssttrraacctt::  Augmented reality (AR) is one of the many emerging digital technologies that 
specializes in gaming, medicine, entertainment, and education. AR-assisted technologies have 
undergone studies and were claimed to provide a better learning experience for students and 
lecturers who integrate its features in modern-day classrooms. An example is Google 
Expeditions, a cost-effective and accessible alternative; however, further research may be 
needed on such applications, especially when used solely as a supplement. This study assesses 
AR's effects on Grade 12 students' academic performance and motivation when used as a 
supplemental learning material for cell biology and photosynthesis. Assessment scores 
between those who used augmented reality and those who did not reveal a greater 
improvement in academic performance of the former group. Furthermore, students reported 
through the Instructional Materials Motivation Survey (IMMS) that they were motivated by 
the AR tours used during the experiment. These findings point to the potential benefit of 
integrating AR-based supplementary materials to promote student learning and motivation. 
   
KKeeyy  WWoorrddss::  augmented reality; academic performance; motivation; cell biology; 
photosynthesis 

 
1. INTRODUCTION 

Digital technology, which refers to all types of 
electronic devices, equipment, and applications, has 
been integrated into various schools as educational 
technologies to facilitate learning and education. 
These include educational software, learning 
platforms, and more recently, augmented reality (AR) 
and virtual reality (Lo & Miller, 2020). 

 AR-assisted technologies not only give 
students a new perspective on learning but teachers 
as well. They provide a platform for experiential 
learning where students are partially immersed in a 
physical environment layered with digital elements, 
allowing them to view objects and models for better 
visualization and interactive experiences (Shapovalov 
et al., 2018). A meta-analysis conducted by Radu 
(2014) attributed AR to increased content 
understanding, long-term memory retention, 
improved physical task performance, improved 
collaboration, and increased student motivation.  

One example of AR technologies is Google 
Expeditions, a platform that aims to bring both AR 
and VR to educational institutions. It contains a freely 
accessible catalog of “tours” that discuss a wide range 
of topics from various subjects. Though head-mounted 

devices are required for VR tours, AR tours simply 
require a smartphone with a camera. 

 Although numerous studies have reported 
the benefit of using AR in students’ learning, the 
majority of these experiments utilize dedicated 
equipment and feature the full-time use of AR. 
Limited studies regarding more cost-effective and 
accessible applications such as Google Expeditions are 
found in literature. In this paper, we describe our 
experiment in assessing the impact of Google 
Expeditions on students’ academic performance and 
motivation when used as supplementary material in 
learning about cell biology and photosynthesis in 
Grade 12 General Biology 1 class. We compare the 
assessment scores of students who used augmented 
reality as a supplement with those who solely relied 
on traditional learning methods. We also quantify 
learner motivation and share feedback from students 
on their perception of the use of AR technology to 
motivate them in their study. 

 
2. RELATED WORK 

Google Expeditions is a free immersive 
education app that features various AR and VR 
environments known as “tours.” The app contains 
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1000 VR tours and 100 AR tours (Google, n.d.), 
allowing teachers and students alike to use their 
mobile devices to bring three-dimensional (3D) objects 
into life by virtually exploring different worlds 
through the different VR/AR tours. 

Cell biology is the study of cells’ structure and 
functions, focusing on both a cell’s general properties 
and a specialized cell’s unique features (Pentimalli & 
Giordano, 2017). It is one of the topics covered in the 
General Biology 1 course mandated by the 
Department of Education. Four related AR tours were 
identified as relevant by University biology professors, 
namely tours about plant cells, the type of cells, cell 
organelles, and photosynthesis. Google Expeditions 
presents these as static 3D cross-sectional or complete 
models of particular cell types, organelles, or 
components. The Photosynthesis tour presents similar 
models of agents involved, including molecular models 
of some substances. 

 
3. METHODOLOGY  

 This study adopted a quantitative approach 
to measure academic performance and a mixed 
qualitative-quantitative approach to elicit learner’s 
motivation.  
  
3.1. Participants 

Fifty-five participants from two sections of 
Grade 12 Science, Technology, Engineering, and 
Mathematics (STEM) students to comprise the 
experimental and the control groups, respectively, 
gave their consent to participate in the study. Both 
sections have the same professor who was assigned to 
teach their General Biology 1 class. The experimental 
or AR group consisted of 33 students, while the control 
or non-AR group consisted of 22 students.  
  
3.2. Procedure 

 Prior to the experiment proper, a Learner 
Profile Questionnaire was given to all participants to 
gather demographic information such as age, gender, 
and general average. A pre-test was then 
administered to both groups in order to assess their 
existing knowledge about cells and photosynthesis. It 
consisted of 15 multiple choice questions about cell 
types, cell structure, cell organelles, and 
photosynthesis sourced from various existing 
resources. Both the pre-test and post-test 
questionnaires were validated by biology professors of 
the university. 

 For both the AR and non-AR groups, the class 
professor conducted synchronous lectures and 
delivered the same content using the same visual aids. 
After 3 weeks, both groups were given a 
supplementary refresher class—in contrast with 
earlier lectures, the AR group was taught with a live 

screencast of Google Expeditions instead of traditional 
lecture materials. A post-test was answered by the two 
groups after two (2) days. As recommended by a 
University biology coordinator, paraphrased versions 
of the 15 items of the pre-test comprised the post-test. 

 For the AR group, a revised version of the 
Instructional Materials Motivation Survey (IMMS) by 
Keller (2010) was given prior to the post-test. The 
survey is composed of thirty-six 5 point Likert-scale 
items created by the author with reference to his 
ARCS model for learner motivation; the model and 
survey comprises four subscales: attention, relevance, 
confidence, and satisfaction. These were used to 
quantify participant motivation during the use of the 
AR application. To support the numerical data, six (6) 
open-ended questions were added at the end of the 
questionnaire to solicit qualitative feedback.  
  
3.3. Data Analysis 

 To determine academic performance, results 
from the pre-test and post-test questionnaires were 
compared by calculating the percent changes of the 
mean scores. A higher positive percent change 
indicates a greater improvement between pre-test and 
post-test scores. The number of individual 
participants who garnered positive, negative, and no 
changes to their test scores was also displayed using a 
cluster analysis table. To further assess the statistical 
significance of one group’s improvement compared to 
the other, an independent samples t-test between 
their respective score changes was conducted through 
the statistical software Jamovi. Assumptions such as 
normality and homogeneity of variances were tested 
to determine the type of t-test used. 

Data from the IMMS, on the other hand, were 
analyzed by computing the mean score and standard 
deviation for each ARCS subscale and its items; a 
value closer to 5 corresponds to a higher level of 
motivation. The descriptive statistics of each subscale 
and their highest-scoring and lowest-scoring items are 
presented. Responses from the open-ended questions 
were also associated with the appropriate subscale 
and used to support the yielded results. 

 
4. RESULTS AND DISCUSSION 

Out of 33 participants, 19 from the AR group 
were able to attend the supplementary refresher class. 
Along with 20 out of 22 participants from the non-AR 
group, they were able to complete all data collection 
instruments. In this section, we present our findings 
and corresponding analyses of the data gathered from 
the pre-test, post-test, and IMMS.  
  
4.1. Academic Performance 

 Comparison of the scores of the AR group and 
non-AR group is presented in Table 1. The percent 
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change represents the improvement of students’ 
scores after the lesson was taught to the students. 
Based on Table 1, the average score that the AR group 
improved by 22.11% while the non-AR group gained 
only a 5.84% elevation in score. A cluster analysis of 
the positive, negative, and neutral changes of each 
students’ scores is also presented in the table. 

 The AR group had the most number of 
positive changes in scores (13 students or 68%) while 
the non-AR group had 10 students (50%). In terms of 
negative change, the AR group only had three 
students (16%), while the non-AR group had nine 
(45%). Only three students (16%) from the AR group 
and one student (5%) from the non-AR group had no 
change in scores. 
 
Table 1. Comparison of academic performance per 
group 
 Average Frequency 

Group 
Pre-test 
Score 

Post-test 
Score 

% 
Change 

Negative  
Change 

No  
Change 

Positive  
Change 

AR (n = 19) 9.63 11.11 22.11% 3 3 13 

No AR (n = 
20) 10.85 11.10 5.84% 9 1 10 

 
Table 2 presents the results of the 

independent samples t-test for the mean score change 
(i.e., post-test score minus pre-test score) between 
both groups. Data were successfully tested for 
normality and homogeneity of variances. According to 
Student’s t-test, t(37.0) = 1.92, p < 0.05 (one-tailed), 
the AR group had a statistically significant greater 
score change compared to the non-AR group. On 
average, the AR group’s post-test score was 1.47 
greater than their pre-test score, while the non-AR 
group’s score only increased by 0.25. 

 
Table 2. Independent samples t-test 

  SSttaattiissttiicc ddff pp 
Score Change Student’s t 1.92 37.0 0.031 

Note: Ha AR > No AR 
 

4.2. Motivation 
 Descriptive statistics for each motivation 

subscale of the IMMS are presented in Table 3. All 
four motivation subscales yielded a mean above 3.5, 
indicating that, on average, the AR group found it 
moderately true that the Google Expeditions induced 
motivation. Descriptive statistics for the highest-rated 
and lowest-rated items per subscale are presented in 
the table. 

Among all the motivation subscales, the 
attention criterion obtained the highest mean (M = 
3.88) and least-dispersed data (SD = 0.53). This 

implies that Google Expeditions did best in capturing 
the interest and prompting the curiosity of the 
participants. As seen in Table 2, the highest-scoring 
item (M = 4.45, SD = 0.59) referred to attention as 
well. Several participants affirmed this with 
comments such as, “It was cool and refreshing because 
it’s new,” and “I was amazed when our teacher showed 
us the cell through a camera.” 

Relevance obtained the lowest overall mean, 
indicating that Google Expeditions was least 
compatible or connected to the learners’ goals. For 
instance, some participants commented that the 
application was “unnecessary as all the information 
and content may have been presented in a textbook” 
and “no different to other reading materials that had 
pictures.”  
 
Table 3. Descriptive statistics for IMMS subscales and 
their highest-rated and lowest-rated items 

IIMMMMSS  SSuubbssccaallee MM SSDD 
AAtttteennttiioonn 33..8888 00..5533 
15. The AR application is interesting 
and appealing. 

4.45 0.59 

28. The variety of the lessons in the 
AR application helped keep my 
attention on the lessons. 

3.27 1.11 

RReelleevvaannccee 33..6600 00..7711 
6. It is clear to me how the content in 
the AR application is related to things 
I already know. 

4.05 1.00 

16. The content in the AR application 
is relevant to my interests. 

3.18 0.98 

CCoonnffiiddeennccee 33..6633 00..5500 
34. I could understand quite a bit of 
the material in the AR application. 

4.18 0.72 

25. After using the AR application for 
a while, I was confident that I would 
be able to pass a test on the material. 

3.09 1.14 

SSaattiissffaaccttiioonn 33..6644 00..9900 
36. It was a pleasure to use such a 
well-designed AR application. 

3.95 1.00 

5. Completing the exercises in the 
lessons after using the AR application 
gave me a satisfying feeling of 
accomplishment. 

3.27 1.16 

 
Nonetheless, the application was shown to 

have increased the participants’ confidence or 
expectations of successfully understanding the lesson, 
as seen in item no. 34 (M = 4.18, SD = 0.72). 
Participants have noted that AR could “make the 
learning of students easier” and that the 
visualizations make the biology lesson 
“comprehensible.” 

In terms of satisfaction, participants 
moderately agree that Google Expeditions was well-
designed (M = 3.95, SD = 1.00). The said criterion 
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received the most-dispersed results (M = 3.64, SD = 
0.90). Related comments from the participants vary 
positively and negatively, from “It has everything I 
need” to “Using Google Expeditions currently sucks. If 
we give it more time to develop into a more robust 
application, then it could be worthwhile to use the 
tech.” 
  
5. CONCLUSION AND 
RECOMMENDATIONS 

 Based on the findings presented, this study 
shows that AR as a supplementary tool has a positive 
effect on student academic performance and 
motivation. The group who used AR achieved greater 
improvement in their test score, reflecting better 
academic performance. Meanwhile, the resulting 
statistics on the motivation subscales which include 
attention, relevance, confidence, and satisfaction 
indicate that AR induced the learning motivation of 
those who have used it. With these promising results 
along with other existing studies, it can be established 
that implementation of AR as a supplementary 
material is certainly viable and has a big potential in 
revolutionizing the learning experience of students. 

Findings reported in this study can serve as a 
foundation for future research needed in the 
development of more effective strategies and learning 
methods that will optimize AR in the educational field. 
The use of other AR applications can be explored to 
determine the best fit for various purposes, and the 
research sample size can be expanded to cover more 
diverse study groups. The length of time using the AR 
application can also be extended to capture more 
conclusive results, and instead of merely finding out 
whether the AR group was motivated, the motivation 
of both groups can also be compared. 

Despite many pointing out AR’s advantages, 
its application in the educational arena is still at its 
infancy stage. There remains a lot more to discover 
and learn about next-generation AR technologies and 
how they will transform the future of learning. 

 
6.  REFERENCES  
Google. (n.d.). What is Expeditions? 

https://support.google.com/edu/expeditions/answer/633
5093?hl=en 

Keller, J. M. (2010). Motivational design for learning and 
performance: The ARCS model approach. Springer 
Science & Business Media. 
http://books.google.com/books?vid=1441912509 

Lo, S. L., & Miller, A. L. (2020). Learning behaviors and 
school engagement: opportunities and challenges with 
technology in the classroom. Technology and Adolescent 
Health, 79-113. https://doi.org/10.1016/B978-0-12-
817319-0.00004-9 

Pentimalli, F., & Giordano, A. (2017). Cell biology and 
genetics. Reference Module in Life Sciences. 
https://doi.org/10.1016/B978-0-12-809633-8.12390-8 

Radu, I. (2014). Augmented reality in education: a meta-
review and cross-media analysis. Personal and 
Ubiquitous Computing, 18(6), 1533-1543. 
https://doi.org/10.1007/s00779-013-0747-y 

Shapovalov, Y., Bilyk, Z., Atamas, A., Shapovalov, V., & 
Uchitel, A. (2018). The potential of using Google 
Expeditions and Google Lens tools under STEM-
education in Ukraine. Educational Dimension, 51, 90-
101. 
https://www.journal.kdpu.edu.ua/ped/article/download/
3659/3337 

49



  
 

COMPUTER AND SOFTWARE 
TECHNOLOGY, AND ROBOTICS 

Feasibility of Using Phone and Web Cameras  
to Detect Micro-Expressions for Lie Detection 

 
Lanz Kendall Lim, Eden Paige Ong, Carl Arjan Ramos,   

Mico Dellosa, and Fritz Kevin Flores 
St. Edward School, General Trias City, Cavite 

 
AAbbssttrraacctt::  This study explores the feasibility of using low-resolution cameras as a means of 
detecting facial movements for lie detection. Micro-expressions, however, are difficult to detect 
by the human eye due to their short duration and low intensity, thus the research explores the 
possibility of extracting micro-expressions from phone or web cameras that have low resolution 
and framerate. The collected videos are the processed using time series processing, to obtain 
both facial data points extracted from facial landmark detection models, as well as image 
generation from the obtained datapoints to produce a face structure. The classification mainly 
focuses on the use of common machine learning algorithms, to detect facial movement 
patterns, in the hopes of classifying people telling truths or lies. The tests ultimately proved 
to have a low accuracy in classification, but the results show that the methodology may 
contribute to other domains, such as in person identification, as well as possible 
recommendations for future works. 
   
KKeeyy  WWoorrddss::  Facial Landmarks, Image Transform, Machine Learning, Time Series. 

 
1. INTRODUCTION 

People have the innate ability to make facial 
expressions. Feelings of joy, sadness, anger, fear, etc., 
are expressed on faces via what is commonly 
interpreted as macro-expressions; however, there are 
also unseen movements in the face, known as micro-
expressions. According to Ekman and Friesen (1969), 
micro-expressions are involuntary emotional 
responses that can be used to reveal one’s true 
emotions and claimed that micro-expressions might be 
the most promising approach to detecting lies; 
however, micro-expressions are imperceptible to the 
untrained eye due to their short duration, with an 
upper limit of 0.5s, and low intensity. Zhang et al. 
(2014) described that micro-expressions are linked to 
the flow of expressions and occur unconsciously when 
emotions are concealed or repressed, expressing 
certain movement patterns which may aid in 
identifying individuals telling the truth or lies. 
Experts would classify micro-expressions according to 
the emotion being manifested, which is both tedious 
and time consuming. 

Face detection programs have since then been 
investigated as a means of perceiving micro-
expressions. Researchers use high-resolution cameras 
with framerates of 120 fps or above, to see subtle 
movements; however, these cameras tend to be 
expensive and are not always accessible. The study 
aims to investigate the feasibility of using low-
resolution and low-framerate cameras as a means of 
capturing micro-expressions and facial patterns to 
classifying truth or lies.  

2. Methodology 
The methodology is comprised of the 

Preparation and Data Collection, Facial Landmark 
Detection and Preprocessing, and Image Generation 
and Time Series Processing phases. 
  
2.1. Preparation and Data Collection 

During this phase, participants undergo an 
Emotional Intelligence (also known as EQ) Test, to 
determine if the participant is capable of 
understanding and managing ones emotions, which 
may relate to a degree of emotional expressiveness 
and is used to determine eligibility for participation. 
This allows selected participants who are generally 
able to better express emotions, to participate in the 
study, in the hopes of being able to obtain more 
descriptive data for processing. 

The fifteen selected participants are then 
oriented regarding the study and requested their 
consent for participation. They then proceeded to a 
recorded online interview, comprised of twenty (20) 
yes-or-no questions, of which they have the option to 
tell the truth or lie. At the end of the video, the 
participants are requested to label their answers, to 
serve as the ground truth. 

Each video recording of the online interviews 
uses 60 fps and is processed by splitting the video per 
question, and further trimming each one by only 
retaining the segments where the participants 
answered. These video segments, containing the 
participants providing yes-or-no answers, are then 
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labelled indicating if they are truth or lie, then are 
sent to the next phase. 
  
2.1. Facial Landmark Detection and 
Preprocessing 

 
FFiigguurree  11..  SSaammpplleess  ooff  FFaacciiaall  LLaannddmmaarrkk  AAnnnnoottaattiioonn  

ffrroomm  VViiddeeoo  SSeeggmmeenntt  FFrraammeess 
 
The labelled video segments are run through 

a feature extraction algorithm using computer vision 
and image processing. The process begins by splicing 
the video segments into individual frames, allowing 
each frame to be subjected to the facial landmark 
extraction algorithm. The algorithm enables detection 
and extraction of sixty-eight (68) facial landmarks 
from each frame in as presented in Figure 1. This also 
determines the location of the whole face in the entire 
frame.  

Since different participants are positioned 
differently in the frame and do not have a constant 
position across different video segments, even within 
the same interview, additional preprocessing was 
implemented. For each video segment, the size of the 
face relative to the chin and eyebrows, as well as the 
position of the face relative to the nose, were used as 
guidelines to perform affine transformation methods 
of scaling and translation respectively, and in 
addition, the images were also scaled to an arbitrary 
1000px by 1000px image size. This is to normalize the 
size and position of the faces, across each video 
segment, for use of processing in the study. 
  
 
 
 
 
 
 
 
 

2.2 Image Generation and Time Series 
Processing 

 
FFiigguurree  22..  SSaammpplleess  ooff  FFaacciiaall  LLaannddmmaarrkk  AAnnnnoottaattiioonn  

wwiitthh  FFaacciiaall  FFeeaattuurree  AAnnnnoottaattiioonn 
 
The transformed facial landmark points form 

the video segments are then processed further to 
generate two datasets: the image dataset and time 
series dataset. The image dataset begins by 
annotating the facial landmark points by using 
colored lines to connect certain facial features, as seen 
in Figure 2. The colors and lines are assumed to be 
useful in processing, by guiding the machine learning 
algorithms of the different facial features, identified 
by a unique color scheme. 

 
FFiigguurree  33..  SSaammpplleess  ooff  FFaacciiaall  MMoovveemmeenntt  AAnnnnoottaattiioonn  

wwiitthh  AAllpphhaa  AAddjjuussttmmeenntt  wwiitthh  RReessppeecctt  ttoo  TTiimmee 
 
 Since each video segment is a series of 

frames, an additional temporal aspect needs to be 
included, expressing information from the start frame 
to the end frame of each video segment. Therefore, the 
solution was to annotate all frames, but have a 
gradual increase of transparency from 0% to 100%, to 
represent a gradual transition from transparent to 
opaque, representing time. 
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TTaabbllee  11..  SSuubbsseett  ffrroomm  tthhee  IInniittiiaall  FFaacciiaall  LLaannddmmaarrkk  
DDaattaasseett  ffrroomm  FFeeaattuurree  EExxttrraaccttiioonn 

 
The time series dataset on the other hand, 

was processed from the initial facial landmark points, 
containing both x-axis and y-axis for each of the 68 
points, with a total of 136 features. Unfortunately, 
each video segment contains varying number of 
frames (rows), due to the participants having various 
durations in providing answers, thus requiring time 
series processing, to represent the entire sample in 
only a single row. The algorithm implemented to 
address the concern was to implement a MinMaxAve 
Scaling for time intervals with overlap. 

The time interval used in the study was to 
split the video segment into three (3) equal parts, 
indicating the start, middle, and end of an answer, by 
dividing the number of frames into three (3) groups. 
An overlap between the start-middle and middle-end 
were also obtained using the same number of frames 
used on the split, creating a total of five (5) 
subsegments. Each subsegment contained the 136 
features from the facial landmark points, and is 
further processed to get the minimum, maximum, and 
average of each subsegment, reaching a total of 2040 
feature columns per sample. The entire dataset is then 
normalized using MinMax Scaler for machine 
learning. 
  
3. TEST RESULTS AND 
DISCUSSIONS 

The time series dataset was investigated 
using Support Vector Classifier and Linear 
Regression algorithms to determine its ability to 
classify the data between truth or lie.  
  
TTaabbllee  22..  SSuuppppoorrtt  VVeeccttoorr  CCllaassssiiffiieerr  RReessuulltt 

Label Precision Recall F1-Score Support 
0 – Lie 50% 25% 33% 12 
1 – True 62% 83% 71% 18 
Accuracy 

  
60% 30 

 
Using different Train-Test proportions, the 

best result was obtained using a proportion of 90% 
train and 10% test. Hyperparameter tuning includes 
a grid search of the following values: C of 0.01, 0.1, 1, 
or 10; gamma of 0.1, 0.01, or 0.001; and kernel of rbf, 
poly, sigmoid, or linear; having the best 
hyperparameters with C=10, gamma=0.1, and 
kernel=linear. Unfortunately, with all tests 
implemented, the accuracy ranged from 47% to 60%, 
with the highest shown in Table 2 for Support Vector 
Classifier. Logistic Regression results ranges from 
49% to 56%. This means that the classifiers have 

difficulty in determining the difference of true and lie 
from the dataset. 

Another investigation was done by 
performing algorithms in dimensionality reduction 
via Principal Component Analysis to simplify the 
dataset features. Additionally, K-Means clustering 
was performed in order to determine if the clusters are 
able to distinguish some differences. 

 
FFiigguurree  44..  PPCCAA  VViissuuaalliizzaattiioonn  ffoorr  TTrruutthh  aanndd  LLiieess  ((lleefftt))  

aanndd  bbyy  PPaarrttiicciippaanntt  ((rriigghhtt)) 
Figure 4 present the results obtained from the 

PCA Visualization. The left figure uses Red points to 
denote lie samples and Black points for truth samples. 
It can be seen that there is not much differences with 
the truth and lie samples, hence the low accuracy 
obtained by the Support Vector Classifier and Logistic 
Regression algorithms. However, even though the 
images were already normalized through 
transformations in translation and scaling, figure on 
the right of Figure 4, presenting a unique point color 
per participant, still indicated visually observable 
grouping and clusters for each individual, indicating a 
similarity in the individuals data despite 
normalization.  

This indicates the possibility that the 
methodology implemented in the study can, in a way, 
have the capability for other implementations, such as 
to identify a participant or individual from the rest, 
only through the use of the facial landmarks and facial 
movement of the individual. 

 
FFiigguurree  55..  PPCCAA  wwiitthh  SSttaannddaarrddSSccaalleerr  VViissuuaalliizzaattiioonn  ffoorr  

TTrruutthh  aanndd  LLiieess  ((lleefftt))  aanndd  bbyy  PPaarrttiicciippaanntt  ((rriigghhtt)) 
 
Additional testing of the hypothesis that the 

methodology can be used for studies in identification 
was implemented by implementing PCA one again, 
but this time, processing the data using Standard 
Scaling. The result in Figure 5, reveals a result that is 
somewhat similar to that of Figure 4, where the left 
image has some difficulty in identifying truth from lie 
samples, but the image on the right, still shows some 
form of clustering per participant. 
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FFiigguurree  66..  SSaammppllee  PPCCAA  VViissuuaalliizzaattiioonn  ppeerr  PPaarrttiicciippaanntt  

sshhoowwiinngg  VViissuuaall  DDiiffffeerreenncceess 
Further observing the visualizations with 

regards to the individual participant data can be seen 
in Figure 6. The left image, obtained from one 
participant, seems show that there is a visually 
observable separation from the truth (black points) 
and lie (red points) samples of the participant. This 
could indicate quantitative evidence that the micro-
expressions of an individual, when lying, is specific to 
that individual. This also merits further investigation 
on user-dependent and user-fold validation 
techniques as recommendation for future researchers. 
  
4. CONCLUSION 

 The study performed various techniques from 
extracting facial landmark points from video frames, 
performing affine transformation methods of scaling 
and translation to provide uniformity to the data, 
implementation of time series processing via 
MinMaxAve scaling for time intervals with overlap 
due to the temporal aspect of the data, generate facial 
feature visualizations representing time using 
changes in transparency, as well as implementation of 
basic machine learning algorithms for classifications. 
Although the accuracy obtained in the study did not 
exceed 60%, even with simple binary classification, 
other results show some opportunity for improvement 
as well as use of the methodology in different 
applications. With limited dataset and resources, the 
study is still at its early stages, and more 
improvement can be made, such as normalizing the 
samples since the number of truth and lie samples in 
the data collection is uneven; further transformation 
of rotation and scaling for the images, since some 
participants tend to rotate and angle their faces; 
implementation of Convolutional Neural Network and 
other Deep Learning algorithms instead of simply 
using visual observation, and others. 
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AAbbssttrraacctt::  Coins have become a significant part of today's economy and are continuously being 
distributed, along with banknotes, for daily transactions in the most conventional methods. 
The modernized circulating currency method relies heavily on coin sorting and counting 
machines to prevent inconsistencies when handling and calculating coins. While the 
innovation reduces the need for human resources and revolutionizes the way establishments 
work with large sums of coins, accuracy in differentiating coins becomes an issue in some 
existing designs. The prototype uses light occlusion and measures the energy of the coin impact 
to identify the denomination. The prototype shows promise in being able to identify four 
Philippine coin denominations. 
   
KKeeyy  WWoorrddss::  coin denomination; coin detection; coin properties; accelerometer sensor; light 
dependent sensor 

 
1. INTRODUCTION 

Coins have had a significant impact on the 
current currency system of the Philippines. As of 
March 31, 2019, 31.8 billion pieces of coins valued at 
39.5 billion Philippine Pesos have been produced 
(Bangko Sentral ng Pilipinas, 2019). The Bangko 
Sentral ng Pilipinas (BSP) ensures that the supply 
and division of coins are sufficient and non-repetitive 
(Chipongian, 2019). According to Doza (2018), there 
was a new update on the currency of the Philippines, 
which is called the “New Generation Currency 
(NGC).” The BSP made new coins having millimeters 
of 20, 16, 15, 23, 25, 27 for the diameters of 25-
Centimo, 5-Centimo, 1-Centimo, 1-Peso, 5-Peso, and 
10-Peso (Doza, 2018). These new coins have new 
security features, consisting of an electromagnetic 
signature embedded and considered (Doza, 2018; 
Rogers & Thomas, 2017). 

As coins are highly used in the country, coin 
counterfeiters have constantly been trying to abuse 
this. There are currently two false identification 
systems used in coin counter machines: mechanical 
and technological (Delgado, n.d; Hu, n.d.). According 
to Hu (n.d.), mechanical coin tester mechanisms check 
the coin’s width and weight to determine its 
denomination and use electromagnetism to identify 
its coin denomination. According to Delgado (n.d.), 
technological coin tester mechanisms use image 
capturing technology or Circular Hough Transform 
(CHT) to identify its authenticity as it would find all 
the possible radii to locate the placement of the coin. 
Afterward, it would utilize the Fisher Linear 
Discriminant analysis and electromagnetism to 
identify the coin denominations (Delgado, n.d.). At 

present, coin counting machines are still utilizing 
false identification systems to increase their security 
and avoid counterfeit coins (Chipongian, 2019). 
However, according to ABS-CBN News (2017), it was 
not until March of 2018 when the Light Rail Manila 
Corporation (LRMC) updated its ticket vending 
machines four months after the release of the new 5-
peso coin.   

To solve the problem, a new prototype for a 
coin-counting machine was proposed. This prototype 
has an ingenious way of identifying Philippine coins, 
despite designs varying throughout the years, that are 
efficient, accurate, and made with quality materials to 
better its performance. The researchers aim to 
implement non-image sensing technologies to develop 
a software that could distinguish coin denominations 
such as 1-Peso, 5-Peso, 10-Peso, and 20-Peso, based on 
the sensor data. Coins deliberately altered (mutilated 
or deformed), damaged (oxidized, worn down), 
commemorative coins, and centavos cannot be 
classified or identified as acceptable. The researchers 
would evaluate the prototype’s consistency and speed 
in distinguishing these various coin denominations. 

The findings of this study will greatly benefit 
those who frequently utilize coins. This prototype 
serves as a guide for people to improvise ways to 
identify and distinguish Philippine coins. Also, 
establishments that usually need to input coins will 
have a more convenient time as determining coins of 
different denominations would become timesaving 
and better in terms of accuracy. Besides this, future 
researchers can further their knowledge with this 
prototype acting as a basis for refinement of future 
works. 
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2. METHODOLOGY 
  
2.1 Light Dependent Sensor 

This sensor consists of a light dependent 
resistor (LDR) and a light-emitting diode (LED) set to 
face each other, wherein an uploaded code will solve 
for the time occluded as the coin passes through 
(Figure 1). Ten trials were done per coin 
denomination. After the first ten trials, changes were 
made to make coin drop more consistent: the use of a 
coin dropper, the height drop setting (6 cm), and the 
use of an LM324 following a circuit diagram (Figure 
2).  

 

 
Figure 1. Initial Setup for Light Dependent Resistor. 
 

 
Figure 2. Initial results of Light Dependent Resistor. 

 

 
Figure 3. Circuit Diagram for Light Dependent Resistor. 

2.2. ACCELEROMETER SENSOR 
 This MPU-6050 accelerometer is attached to 

a plate and anchored to two boxes. When a coin is 
dropped on the plate, the vibrations will be collected 
using an uploaded code (Figure 4). Ten trials were 
made per coin denomination. After the first five 
attempts, the setup for the MPU-6050 was modified to 
minimize the vibrations and absorb the initial impact 
made by the coin (Figure 5). The MPU-6050 remained 
attached to the plate in the redesigned setup — tilted 
to an angle and placed on the floor. Furthermore, a 
small chair was positioned with a red circular mark to 
indicate the height wherein the coin will be dropped 
(Figure 6).  

 
Figure 4. Initial Configuration for Accelerometer Sensor. 

 

 
Figure 5. Summary of Initial Results of the 

Accelerometer Results on the Y-axis. 
 

 
Figure 6. Final Configuration for the MPU-6050 

Sensor. 
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2.3. Prototype Testing 
  After conducting and recording the light 

dependent sensor and accelerometer sensor trials, 
both sensors were combined into one prototype 
(Figure 7). Nevertheless, the prototype utilized the 
same height (6 cm) used for dropping the coin with a 
coin dropper, while the accelerometer sensor utilized 
the chair with a circular mark. There were slight 
changes to enhance the prototype’s performance: the 
addition of another chair, cardboard (to hold the light 
dependent sensors), and cardboard (on top of the 
accelerometer sensor).  

 
Figure 7. Prototype Setup. 

 
3. RESULTS AND DISCUSSION 
  
3.1. Light Dependent Sensor 

  After several trials and alterations, results 
showed gradual improvements from each adjustment 
made (Table 1). The light dependent sensor's initial 
trial had a minimum standard deviation of 2.202, 
which then changed to 0.539 in the final results. The 
mean values also went from an indistinguishable set 
of numbers to a distinguishable and concise set of 
numbers. Furthermore, coin denominations such as 
one and five overlapped, while denominations ten and 
twenty were not overlapping (Figure 8).  

 
Figure 8. Final results of the light dependent sensor. 
 
 
 
 

Table 1. Results of the Changes of Light Dependent 
Sensor   

1-
Peso 

5-
Peso 

10-
Peso 

20-
Peso 

Initial 
Configuration 
Addition of a ruler 
Addition of a coin 
dropper 
Final  
Setup 

Mean 
Standard Deviation 
Mean 
Standard Deviation 
Mean 
Standard Deviation 
Mean 
Standard Deviation 

6.5 
2.202 
5.9 
1.135 
10 
0.755 
3.1 
0.539 

6.8 
2.676 
8.3 
1.552 
10.6 
1.114 
4 
0.831 

12.8 
2.891 
10 
1.483 
12.2 
1.400 
7.7 
1.00 

10.4 
3.720 
15.8 
1.720 
8.2 
1.077 
16.3 
1.00 

  
3.2. Accelerometer sensor 

 Based on the final results of the MPU-6050 
trials, it can be seen that the significant impact of the 
coin would be on the Y-axis as it is the focal point of 
the drop, having the values vary significantly (Table 
2). However, the X and Z values differ from each 
denomination. These values were caused by the 
plastic plate's movement horizontally when impacted 
by the drop of the coin; therefore, the Y value was 
considered.  
 
Table 2. Final Results of the MPU-6050 Testing  

Trials 

1-Peso 1 2 3 4 5 
X 
Y 
Z 

3.78 
0.22 
-9.73 

4.07 
-0.27 

-11.42 

4.78 
0.08 

-14.95 

4.00 
0.05 

-10.96 

3.56 
0.22 

-10.55  
6 7 8 9 10 

X 
Y 
Z 

4.35 
-0.07 

-12.65 

4.26 
0.06 

-11.96 

3.75 
-0.25 

-11.19 

3.75 
-0.04 

-10.21 

1.26 
-0.25 

-12.98 
5-Peso 1 2 3 4 5 

X 
Y 
Z 

3.44 
-0.22 

-10.27 

3.20 
-0.15 
-9.47 

5.97 
-0.34 

-17.73 

3.77 
0.06 

-11.26 

3.11 
-0.50 
-8.78  

6 7 8 9 10 
X 
Y 
Z 

3.91 
-0.10 

-11.33 

4.20 
-0.44 

-12.97 

4.77 
-0.21 

-11.01 

4.30 
-0.47 

-14.04 

3.09 
-0.33 

-10.21 
10-Peso 1 2 3 4 5 

X 
Y 
Z 

3.65 
-0.35 

-11.61 

3.77 
-0.39 

-10.41 

4.29 
-0.44 

-11.68 

4.32 
-0.54 

-12.51 

3.80 
-0.28 

-10.44  
6 7 8 9 10 

X 
Y 
Z 

4.57 
-0.42 

-12.70 

6.55 
-1.28 

-17.44 

4.98 
-1.36 

-16.54 

3.32 
-0.62 

-10.77 

4.15 
-1.11 

-15.22 
20-Peso 1 2 3 4 5 

X 
Y 
Z 

4.65 
-2.65 

-10.90 

4.25 
-3.58 

-15.35 

5.01 
-2.29 
-8.32 

4.15 
-1.07 

-11.79 

5.83 
-1.88 

-11.05  
6 7 8 9 10 

X 
Y 
Z 

2.68 
-3.32 
-3.65 

3.56 
-1.96 
-6.68 

4.50 
-1.56 

-10.55 

4.47 
-1.05 
-8.05 

3.46 
-1.26 
-7.53 
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There were more distinct and wide-spread 
means than the initial results; however, this could be 
decreased by dropping the coin in a consistent 
manner  (Table 3 & Figure 9). 

Table 3. Summary of the Final Results of the 
MPU-6050 Configuration 

Coin Mean Standard Deviation 
1-Peso 
5-Peso 

10-Peso 
20-Peso 

-0.025 
-0.270 
-0.679 
-2.060 

0.175 
0.170 
0.388 
0.850 

 

 
Figure 9. Summary of the Final Results of the MPU-

6050 Testing. 
  
3.3. Prototype Testing 

  The final results of both the light dependent 
sensor and the accelerometer sensor were utilized as 
a guide to determine the coin denomination being 
dropped. However, the results were not similar to the 
final results due to the variety of ways in coin 
dropping. Hence, another set of trials were conducted 
to obtain the sensors' data with the combined setup 
(Table 4). These values consisted of the time occluded 
by the coin, the peak value of the y-axis, and the 
average values around the peak of the y-axis (consists 
of one value before the peak, the peak itself, and three 
values after the peak). 
 
Table 4. Results of Prototype Testing  

Trials 
1-Peso 1 2 3 4 5 

Time Occluded 
Peak Value 

Average Values around 
the Peak 

8 
5.75 
5.43 

8 
5.64 
3.19 

8 
5.45 
3.32 

8 
4.73 
3.30 

9 
6.21 
4.22 

 
6 7 8 9 10 

Time Occluded 
Peak Value 

Average Values around 
the Peak 

8 
4.61 
2.46 

8 
6.30 
3.65 

8 
6.15 
3.76 

8 
4.68 
2.89 

9 
3.77 
2.84 

  
5-Peso 1 2 3 4 5 

Time Occluded 
Peak Value 

Average Values around 
the Peak 

9 
6.93 
4.04 

9 
7.58 
4.79 

10 
9.25 
5.59 

9 
7.77 
4.77 

10 
9.10 
5.79 

 
6 7 8 9 10 

Time Occluded 
Peak Value 

Average Values around 
the Peak 

10 
9.47 
5.27 

10 
7.31 
4.64 

10 
8.34 
5.59 

9 
6.71 
3.85 

11 
9.68 
5.88 

10-Peso 1 2 3 4 5 
Time Occluded 

Peak Value 
Average Values around 

the Peak 

12 
9.61 
6.28 

12 
7.74 
4.40 

13 
7.77 
4.82 

11 
7.21 
4.55 

13 
9.72 
5.99 

 
6 7 8 9 10 

Time Occluded 
Peak Value 

Average Values around 
the Peak 

12 
7.26 
4.44 

14 
8.25 
4.36 

13 
9.88 
5.97 

12 
7.75 
4.92 

12 
8.50 
5.08 

20-Peso 1 2 3 4 5 
Time Occluded 

Peak Value 
Average Values around 

the Peak 

16 
11.23 
6.48 

16 
11.05 
6.86 

16 
18.88 
6.09 

18 
11.00 
6.68 

15 
11.05 
7.34 

 
6 7 8 9 10 

Time Occluded 
Peak Value 

Average Values around 
the Peak 

16 
12.06 
7.27 

16 
10.66 
4.77 

18 
11.92 
6.09 

16 
14.57 
8.54 

18 
12.09 
7.86 

Table 5. Summary of the Results of Prototype Testing   
1-Peso 5-Peso 10-Peso 20-Peso 

Peak Value: Mean 
Peak Value: SD 
Peak Value: Range 
Average Values around the Peak: Mean 
Average Values around the Peak: SD 
Average Values around the Peak: Range 
Time Occluded: Mean 
Time Occluded: SD 
Time Occluded: Range 

5.3385 
0.8025 
4.68 to 6.30 
3.506 
0.7994 
2.84 to 4.22 
8.2 
0.4 
8 to 9 

8.214 
1.0454 
6.71 to 9.47 
5.021 
0.6807 
3.85 to 5.88 
9.7 
0.6403 
9 to 11 

8.369 
0.9690 
7.21 to 9.88 
5.081 
0.6946 
4.40 to 5.99 
12.4 
0.8 
11 to 14 

12.451 
2.3900 
10.66 to 18.88 
6.881 
0.9674 
6.48 to 8.54 
16.5 
1.0247 
15 to 18 

 The summary of the results had shown that 
the discriminants' hierarchy, from highest to lowest, 
is the time occlusion, then average values around the 
peak then peak values (Table 5). With this in mind, 
the values were simulated in a software that could 
determine coin denominations (Table 6).  

Table 6. Confusion Matrix for Software 
Simulation  

Coin Reading 
 

Coin 1-Peso 5-Peso 10-Peso 20-Peso Not Classified 
1-Peso 
5-Peso 

10-Peso 
20-Peso 

10 
0 
0 
0 

0 
9 
0 
0 

0 
1 
9 
0 

0 
0 
0 

10 

0 
0 
1 
0 

 
 Based on the values of Table 6, the 

simulation showed that the 1-Peso and 20-Peso 
simulations were correctly identified ten times. 
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Additionally, the 5-Peso and the 10-Peso simulation 
were both correctly identified nine times, having one 
incorrect result as the 5-Peso was recognized as a 10-
Peso coin and the 10-Peso coin was not classified. 
Furthermore, this code was used to simulate ten more 
trials (Table 7). 
 
Table 7. Confusion Matrix for the Live Simulation  

Coin Reading 
 

Coin 1-Peso 5-Peso 10-Peso 20-Peso Not Classified 
1-Peso 
5-Peso 

10-Peso 
20-Peso 

8 
0 
0 
0 

1 
7 
1 
0 

0 
2 
7 
0 

0 
0 
0 

10 

1 
1 
2 
0 

It is evident that the simulation can be used 
to identify coin denominations as it identified 20-Peso 
coins ten times, 10-Peso and 5-Peso seven times, and 
1-Peso eight times, respectively. After further 
alterations in the code and the setup, the new setup 
and result can be seen in Figure 10 and Table 8. 

 
Figure 10. Final Setup for the Prototype Testing. 

 
Table 8. Confusion Matrix for the Final Setup  

Coin Reading 
 

Coin 1-Peso 5-Peso 10-Peso 20-Peso Not Classified 
1-Peso 
5-Peso 

10-Peso 
20-Peso 

100 
0 
0 
0 

0 
97 
0 
0 

0 
0 

100 
0 

0 
0 
0 

100 

0 
3 
0 
0 

As the results of the trials that can be seen in 
Table 8 improved, fake coins were tested whether they 
would be detected as any of the denominations. The 
fake coins that were used were 5 cents, 10 cents, 25 
cents, 10 Malaysian sen, a washer, a bigger washer, 
and a button. The 5 cents, the washer, the bigger and 
the button were rejected by the setup mechanically. 
The washer and the bigger washer were wrapped with 
aluminum foil and were tested again to check whether 
it was not detected because of the whole between it. 
The washer was again rejected by the setup, while the 
bigger washer was detected but not classified as any 

coin. On the other hand, the other coin samples were 
detected but not classified as any denomination. The 
result can be seen in Table 9. 
 
Table 9. Confusion Matrix for other coin samples  

Coin Reading 
 

Coin 1-
Peso 

5-
Peso 

10-
Peso 

20-
Peso 

Not 
Classified 

5-Cent 
10-Cent 

10 Malaysia Sen 
25-Cent 

Bigger washer 
wrapped in aluminum 

foil 
Bigger washer 

Button 
Washer 

Washer wrapped in 
aluminum foil 

N/A 
0 
0 
0 
 

0 
 

N/A 
N/A 
N/A 

 
N/A 

N/A 
0 
0 
0 
 

0 
 

N/A 
N/A 
N/A 

 
N/A 

N/A 
0 
0 
0 
 

0 
 

N/A 
N/A 
N/A 

 
N/A 

N/A 
0 
0 
0 
 

0 
 

N/A 
N/A 
N/A 

 
N/A 

N/A 
100 
100 
100 

 
100 

 
N/A 
N/A 
N/A 

 
N/A 

 
4. CONCLUSIONS 

The prototype setup can distinguish four 
Philippine coin denominations. Adjustments made to 
the sensors, electronically and in software, coupled 
with changes in the mechanical design and layout for 
the coin drop, contributed to the increasing ability of 
the prototype to identify the coins. The prototype 
setup can also distinguish real coins from fake coins. 
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AAbbssttrraacctt::  The COVID-19 pandemic has heavily affected the well-being of people worldwide. 
Current diagnostic tools, like the RT-PCR, are expensive and time-consuming; thus, there is a 
need for cheaper and faster means of COVID-19 detection. This study proposes using a desktop 
application with a convolutional neural network (CNN) and visual analysis as a 
supplementary diagnostic tool for detecting COVID-19 pneumonia in chest X-ray images. The 
CNN used is a sequential Keras model that was trained and tested through eight epochs using 
an augmented dataset. Random data augmentation techniques applied were rotation and 
horizontal flipping, which increased the total images used to 13,584. Visual analysis was 
created using the Grad-CAM algorithm to determine patterns in chest X-ray images. These 
were implemented in a desktop application and evaluated by a professional pulmonologist. 
Results showed that the CNN achieved an average accuracy rate of 97.96% among the three 
classes, which was superior among related studies. The CNN also achieved a precision, recall, 
and F1-score of 99.67%, 99.62%, and 99.64% respectively for COVID-19 pneumonia, 99.26%, 
94.83%, and 96.99% respectively for viral pneumonia, and 95.12%, 99.42%, and 97.22% 
respectively for normal chest X-ray images. Meanwhile, the visual analysis was also accurate, 
as evaluated by a professional pulmonologist, where patterns of haziness were determined. 
Hence, this could serve as an effective supplementary diagnostic tool for healthcare 
professionals for faster and more accurate diagnosis of COVID-19 and viral pneumonia 
patients. 
   
KKeeyy  WWoorrddss::  COVID-19; pneumonia; convolutional neural network; chest x-ray image; 
desktop application; Grad-CAM 

 
1. INTRODUCTION 

The Novel coronavirus or COVID-19 has 
become a global pandemic since 2020, caused by the 
severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) (Gunraj et al., 2020). The World Health 
Organization, as cited by Khan et al.t (2020), stated 
that a patient that is positive for COVID-19 may 
develop symptoms such as fever and dry cough, 
pneumonia, multi-organ failure, chest pain, loss of 
speech or movement, and death upon infection. 

As of the present, several testing methods are 
used in testing COVID-19 among the possible carriers 
of the virus. However, these tests can be quite 
inaccurate as the most used testing method which is 
the RT-PCR test has a sensitivity rate of 71% to 98% 
and a specificity rate of 98% to 100% in COVID-19 
diagnosis (Agarwal et al.,, 2020). Hence, there is a 
need for faster and more efficient means for COVID-
19 detection.  

Recently, studies have been done to further 
detect and analyze COVID-19 pneumonia using deep 
learning through chest X-ray images. Wang et al. 

(2020) suggested that chest X-rays are faster to 
operate than RT-PCR kits which take days to get 
results. The presence of X-ray machines in medical 
facilities adds to the availability and accessibility of 
the said testing method. Testing can also be done in a 
fixed X-ray machine instead of transporting the test 
kits from one location to another. However, present 
research on automated detection of COVID-19 
pneumonia using deep learning techniques were 
challenged by the insufficient amount of identifiable 
chest X-rays since the outbreak was recent, possibly 
causing overfitting in some neural networks that 
would yield less accurate results.  

Thus, this research study aimed to develop a 
convolutional neural network trained on an 
augmented dataset, implemented through a desktop 
application with visual analysis, as a low-cost, 
automatic, supplementary diagnostic tool for novel 
coronavirus (COVID-19) pneumonia and viral 
pneumonia from chest X-ray images utilizing deep 
learning techniques. Data augmentation will be 
implemented to a chest X-ray dataset to produce more 
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images with different variations and obtain more 
accurate results. 

To support this, the effectiveness of the 
developed model in terms of accuracy, precision, 
sensitivity, and F1 score in detecting the COVID-19, 
viral pneumonia and normal chest X-Ray images was 
determined. Additionally, the accuracy of the 
developed model was compared to other existing CNN 
models or architectures that also detected the same 
diseases. A qualitative feedback on the desktop 
application from an expert pulmonologist was also 
obtained to further assess its effectiveness. 

This study may be deemed significant to 
COVID-19 positive patients as they can have a real-
time assessment of the status of COVID-19 
pneumonia if they are symptomatic. Also, medical 
frontliners, radiologists, and specialized virology 
doctors, can be greatly assisted through fast and 
automated detection of COVID-19 pneumonia by 
analyzing X-ray images among possible COVID-19 
positive patients. Along with this, hospitals and 
specialized COVID-19 facilities can be benefited from 
this research as automated COVID-19 pneumonia 
detection can be done using X-rays and computers 
which are readily available across most health 
establishments.  

 
2. METHODOLOGY 
  
2.1. Development of Augmented Dataset 

 The dataset utilized in this study is the 
COVID-19 Radiography Database developed by 
Chowdhury et al. (2020), which is made up of 1200 
COVID-19 pneumonia, 1,345 viral pneumonia, and 
1,341 normal chest X-ray images.  To maximize the 
size of the dataset, data augmentation was applied 
using scikit-image, where two transformational 
techniques were utilized: rotation and horizontal 
flipping. Using data augmentation, overfitting is 
significantly reduced from image processing models 
(Gunraj et al.,, 2020). This resulted in an augmented 
dataset that is composed of 13,584 chest X-ray images, 
as seen in Table 2.1. 

 
Table 2.1. Number of Images Before and After Data 
Augmentation of the Dataset.  

NNuummbbeerr  ooff  
IImmaaggeess  BBeeffoorree  
AAuuggmmeennttaattiioonn 

NNuummbbeerr  ooff  
IImmaaggeess  AAfftteerr  
AAuuggmmeennttaattiioonn 

COVID-19 
Pneumonia 

1200 4205 

Viral 
Pneumonia 

1345 4697 

Normal 1341 4682 
TToottaall 33888866 1133,,558844 

 

2.2. Development of the Convolutional 
Neural Network (CNN) 

A sequential CNN was constructed using 
Keras and Tensorflow, where its architecture is seen 
in Figure 2.1. The chest X-ray is inputted in the model 
and enters the rescaling layer, where its dimension is 
resized to 256 x 256.  Afterward, it undergoes 3 
repetitions of a convolutional layer and a max-pooling 
layer. A convolutional layer extracts the features from 
the images. Meanwhile, a max-pooling layer attains 
the maximum element from the feature map extracted 
by the convolutional layer. Lastly, it undergoes two 
dense or fully connected layers, which takes the 
output of the previous layers, then flattens and 
converts them into a single vector. The probability for 
each class is then calculated.  

After constructing the convolutional neural 
network, the model ran through eight epochs for 
training and testing. 80% of the dataset was utilized 
for training the model, while the remaining 20% was 
utilized for testing the model.  

 
Figure 2.1. CNN Architecture of the Model 

 
2.3. Development of the Desktop 
Application with Visual Analysis 

The developed CNN was implemented 
through a desktop application using Tkinter. The user 
interface, as seen in Figure 2.2, shows the draft of the 
elements of the desktop application. The “Upload 
Chest X-ray Image” button allows users to upload 
chest X-ray images to be classified among the three 
groups. Once uploaded, the image would be seen in the 
left region, while a visual analysis using Gradient-
weighted Class Activation Mapping (Grad-CAM) is 
provided on the right. The results of the classification 
would be provided at the classification label at the 
bottom side of the application.   

  

 
Figure 2.2. General User Interface of the Desktop 

Application 
 

2.4. CNN and Desktop Application 
Evaluation 

To assess the performance of the 
convolutional neural network, the following specific 
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metrics were obtained: True Positives (TP), True 
Negatives (TN), False Positives (FP), and False 
Negatives (FN). These were visualized using a 
confusion matrix, which showed the true values of the 
specific metrics by arranging the data in terms of its 
classification.  

Afterward, the following performance metrics 
were calculated: accuracy, precision, sensitivity and 
F1 score. These performance metrics assess the 
performance and effectiveness of the developed model 
in classifying the chest X-ray images. The formulas for 
these performance metrics are:  

Accuracy = (TP+TN) / (TP+TN+FP+FN) 
Precision = TP / (TP+FP) 
Recall = TP / (TP + FN) 
F1 Score = 2 x (Recall x Precision) / (Recall + 
Precision) 

The average accuracy of the model was then 
compared to the average accuracy of other studies that 
classify the same groups. 

Meanwhile, to assess the performance of the 
desktop application, a professional pulmonologist 
tested the application and evaluated it through an 
interview.  

 
3. RESULTS AND DISCUSSION 

The confusion matrix in Table 3.1 showed that 
the model predicted most chest X-ray images 
correctly. Therefore, it could be said that the 
developed model is successful in classifying these 
images efficiently since convolutional neural networks 
have the property of extracting similar features or 
patterns in the chest X-ray images (Khan et al., 2020). 
The convolutional layers in the model serve as 
successive filters in detecting significant features in 
an image. Meanwhile, max-pooling layers reduce the 
complexity of the image by returning only the 
maximum value of sub-regions in the image. Lastly, 
fully connected or dense layers are connected to 
previous layers and flatten the previous output to 
convert it into a single vector (Albawi et al., 2018). 

 
Table 3.1. Confusion Matrix Result of 

COVIDetect in Classifying COVID19, Viral 
Pneumonia, and Normal Chest X-ray Images 

’ 

Overall, it has been observed that the 
convolutional neural network performed efficiently in 
classifying these images, where performance metrics 
obtained were above 90% for all classifications as seen 
in Table 4.2.    

 
Table 4.2. Performance Metrics of the CNN in 

Classifying COVID-19, Viral Pneumonia, and Normal 
Chest X-ray Images 

CCllaassss PPrreecciissiioonn  //  
SSppeecciiffiicciittyy 

RReeccaallll  //  
SSeennssiittiivviittyy 

FF11  
ssccoorree 

AAvveerraaggee  
AAccccuurraaccyy 

COVID-19 99.67% 99.62% 99.64% 97.96% 
Viral 
Pneumonia 

99.26% 94.83% 96.99% 

Normal 95.12% 99.42% 97.22% 
The high precision rate of 99.67% for COVID-

19 is essential since this indicates that there would be 
fewer false-positive cases of misclassified COVID-19 
diagnosis. Meanwhile, the high recall rate of 99.62% 
for COVID-19 is also necessary since this indicates 
that there would be less false-negative diagnosis of 
COVID-19. Decreasing the chances of these types of 
misdiagnosis would further decrease the spread of the 
COVID-19 virus in the community through immediate 
and proper detection (Wang et al, 2020). Meanwhile, 
high performance metrics were also obtained by the 
convolutional neural network for viral pneumonia and 
normal chest X-ray images, implying that it would 
also be less likely to misdiagnose normal patients and 
those with viral pneumonia. 

The average accuracy of the developed model 
was then compared to related studies that detect the 
same classifications, as seen in Table 4.3. It has been 
observed that the results obtained by the model were 
relatively higher compared to other studies that detect 
the same three classes.   

 
Table 4.3. Comparison of Average Accuracy 

with Other Related Studies 
Study Architecture Average Accuracy 

for Three Classes 
(%) 

COVIDetect Keras - 
Sequential 

97.96% 

Apostolopoulos 
et al. 

VGG-19 93.48% 

Wang et al. COVID-Net 93.3% 
Apostolopoulos 
et al. 

MobileNet v2 92.85% 

Apostolopoulos 
et al. 

Inception 92.85% 

Apostolopoulos 
et al. 

Xception 92.85% 

Apostolopoulos 
et al. 

Inception 
ResNet v2 

92.85% 

Khan et al. CoroNet 89.60% 
 
Despite using a simpler convolutional neural 

network, the obtained average accuracy in detecting 
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the three classes was the highest among related 
models. This is possibly caused by the sequential 
neural network being trained on an augmented 
dataset.  

Related studies face the challenge of using an 
insufficient number of COVID-19 chest X-ray images 
due to limited data available since the pandemic was 
recent. It could be observed that most studies that 
attained a relatively lower average accuracy used 
fewer images for training and testing their models. 
Apostolopoulos et al. (2020) made use of 305 COVID-
19, 2780 pneumonia, and 1583 normal chest X-ray 
images for the use of 4 of their model architectures 
that attained 93.48% for VGG-19 and 92.85% for 
MobileNet v2, Inception, Xception, and Inception 
ResNet v2. Meanwhile, Khan et al. (2020) made use of 
290 COVID-19, 327 viral pneumonia, and 310 normal 
chest X-ray images. 

Through using data augmentation and 
developing an augmented dataset, this limitation is 
resolved. In a study by Wang & Perez (2017), they 
explored the use of data augmentation in the field of 
deep learning. Models that made use of small datasets 
often encounter overfitting since these do not 
generalize data well. Through data augmentation, 
more data is generated from the training data for an 
algorithm to perform better.  

Through an evaluation of the COVIDetect 
desktop application by a professional pulmonologist, 
he stated that it accurately classifies COVID-19 and 
viral pneumonia, while there were minor 
misclassifications for normal chest X-ray images 
where these were misidentified as viral pneumonia. 
These misclassifications could be attributed to the 
haziness present in some normal chest X-ray images 
that were similar to those with viral pneumonia. 
Meanwhile, the visual analysis using Grad-CAM was 
also evaluated as accurate since the red spots 
effectively cover affected areas or areas with haziness. 

Asides from the features of the desktop 
application, its usability and design were also 
assessed, and the professional pulmonologist stated 
that the application was simple, practical, and easy to 
use. He recommends adding the personal details of 
patients such as name and age, as well as including 
bacterial pneumonia in the application’s 
classification.  

 
4. CONCLUSION 

Based on the gathered results and findings of 
the study, the following conclusions were drawn. 
First, the developed model achieved an average 
accuracy of 97.96% for detecting COVID-19 
pneumonia, viral pneumonia, and normal chest X-ray 
images. Specifically, it achieved a precision, recall, 
and F1-score of 99.67%, 99.62%, 99.64% respectively 
for COVID-19 pneumonia, 99.26%, 94.83%, 96.99% 

respectively for viral pneumonia, and 99.26%, 94.83%, 
96.99% respectively for normal chest X-ray images. 
Second, the developed model achieved the highest 
average accuracy compared to other related studies 
that detect the same classifications, mainly attributed 
to the CNN being trained on an augmented dataset. 
Lastly, the COVIDetect desktop application was 
evaluated by a professional pulmonologist and its 
CNN was assessed as accurate with minor 
misclassifications, while its visual analysis was also 
assessed as accurate since it effectively covers all 
affected areas with haziness. The application was also 
determined to be simple, practical, and easy to use.  

Future studies might consider using different 
architectures for the construction of their CNN. It is 
also recommended to further expand the scope of the 
study by including bacterial pneumonia classification 
and detection of other COVID-19 variants such as the 
UK variant and P3 variant. Future researchers might 
also determine the severity of COVID-19 present in 
the chest X-ray images so people with severe COVID-
19 disease can easily be diagnosed. Furthermore, 
other related methods which are equally available and 
accessible as chest X-ray image classification can be 
explored by future researchers. The study can also be 
improved once more training data are publicly 
available.  
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AAbbssttrraacctt::  Amputees struggle to function because of the large degree of dependence they need 
to execute basic tasks that people could normally do. Amputees usually opt to use a prosthesis, 
for cosmetic and other functional reasons, which are not often made for situations with intense 
physical exertion such as the workplace. Thus, this study aims to create a mechanical arm 
prosthesis design that is occupationally suitable for transradial amputees. The device is mostly 
made of acrylonitrile butadiene styrene (ABS), a type of thermoplastic. A digital model of the 
prosthesis, divided into three subassemblies, was created via Autodesk Inventor. These then 
went through Finite Element Analysis in which a 400 N load was placed to simulate a pushing 
force. After the simulations, it was proven that the individual subassemblies can withstand 
the specified force with minimal displacement and without yielding which shows that larger 
forces could be exerted. This also shows that ABS is a suitable material for creating such 
assistive devices. Further study could be made by optimizing the geometry and changing the 
orientation of the loads. 
   
KKeeyy  WWoorrddss::  pwds; transradial amputees; prosthetics; assistive device; finite element analysis 

 
1. INTRODUCTION 

Currently, there are about 1.44 million people 
with disabilities (PWDs) in the Philippines (Philippine 
Statistics Authority, 2013). According to Mina (2013), 
93 out of 123 persons with mobility impairment in 
urban areas are either underemployed, unemployed, 
or apart from the labor force. It is inferable based on 
this data that there is a substantial number of people 
with missing limbs in the Philippines, either 
congenitally or externally, who have a difficult time 
getting a steady source of income. 

 In specifically the case of upper limb 
amputees, there are different situations where a 
person would need to get an upper limb (arms, wrists, 
or hands) amputated. Indications include trauma 
beyond repair, irreparable loss of the blood supply of 
that limb, malignancy, severe contracture, infection, 
congenital deformities, burns, electrical injury, 
frostbite, and complications from diseases (Maduri & 
Akhondi, 2018). As for the causes of these indications, 
except for the disease and congenital related ones, 
some common examples would be machinery 
accidents, infrastructural accidents, as well as 
military and athletic injuries. For these patients to 
cope with daily life despite their limb loss, various 
types of prostheses were developed. 

Transradial and Congenital Transradial 
Amputation both refer to the loss or the absence of the 
forearm or anything below it, including the wrist and 
the hand (Ovadia & Askari, 2015). The only difference 

is that the former refers to an accident or an 
unnatural amputation caused by outside factors, and 
the latter refers to a birth defect. To assist people with 
this condition, prostheses are developed. 

A prosthesis, which is an artificial device that 
replaces a missing body part (Strait, 2006), was 
designed to solve this problem and help PWDs be more 
financially and physically independent. Its structural 
integrity was analyzed through finite element 
analysis. ABS or acrylonitrile butadiene styrene, a 
thermoplastic aliphatic polyester derived from 
renewable sources, was the set material for the 
prototype. Additionally, it utilized sensors that 
monitor nerve activity in muscles, known as 
Electromyography sensors (Vigotsky et al., 2018), to 
aid in its functionality. The model was constructed in 
Autodesk Inventor and virtually tested in Autodesk 
Nastran In-CAD. The prosthesis design is made for a 
person who is a transradial or congenital transradial 
amputee.  
  
2. METHODOLOGY  
  
2.1. Prosthesis Design  

 The arm prosthesis was created through 
Autodesk Inventor, which is a computer-aided design 
(CAD) software that excels in manufacturing 
modeling. The design process was divided into two 
main parts: the extension, which is the main load-
bearing structure, and the terminal end, which is the 
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tool. The extension was primarily made of ABS and its 
length was based on the arm dimensions of an average 
Filipino man. As stated in a study by Rahmann, et al. 
(2018), the average forearm-to-hand length for 
Filipinos is 44.1cm, while the average hand length is 
19.8 cm. Other dimensions such as stump length, arm 
diameter near the elbow, and wrist diameter were 
based on a sample arm with dimensions 15 cm, 9 cm, 
and 7 cm respectively. Though there are no maximum 
dimensions as to how long the stump should be, the 15 
cm length was chosen as it provides enough space for 
the other internal components of the device without 
surpassing the average forearm length. The 
aforementioned dimensions of the prosthetic were 
utilized for experimentation, but the design will be 
made adaptable when it is set for public use. This 
means that the dimensions of the device, particularly 
the forearm length and diameters, will change to 
enhance the cosmetic appearance of the amputee’s 
arm and the contact of the device to the stump. 
Additionally, a stretchable socket and an adjustable 
harness will be used to cater to the varying sizes of the 
arm stump and circumference. However, this was not 
presented in the virtual model as it is not needed in 
the finite element analysis. Moreover, the tool 
(wrench) was designed to have an effective length of 
49.16 cm since it mimics the effective length of the 
hand combined with a model car wrench of 40 cm.    

 

 
Fig 1. Full assembly of prosthetic arm (left), assembly 
of  extension (right), assembly of sample tool (bottom) 

 
2.2. Finite Element Analysis 

 The design of the prototype was only tested 
through virtual means with the use of Autodesk 
Nastran In-CAD software, which was chosen since it 

is directly integrated within the modeling software. 
The main test involved was the linear stress tests 
wherein the load-bearing components of the 
prosthesis were analyzed by subassemblies. There are 
three subassemblies: the exterior shell, the motor with 
a shaft extension, and the sample tool, which were 
highlighted as orange, white, and gray in Figure 1 
respectively. For each subassembly, their respective 
constraints, connections, and areas of load application 
were defined. A force of 400 N was applied as a 
pushing force since it is the force required to produce 
a torque of 145 ft/lbs when using the sample tool. The 
chosen torque is considered to be the maximum torque 
required to tighten and remove a lug nut from a car 
tire (Tirerack, 2021). The torquing of lug nuts is a 
common task in auto-mechanics, specifically in 
vulcanizing, hence becoming the chosen force. These 
loads will be applied longitudinally to simulate a 
pushing force to determine whether the design can 
tolerate the applied forces. The basis of a successful 
model was determined on two types of analyses: (a) 
von Mises stress test, and (b) safety factor. All areas 
of the model must retain a von Mises stress value 
lower than the material’s stress yield. Additionally, 
the safety factor must verify the structural integrity 
of the model by providing a value greater than 1. Any 
unsatisfied condition would indicate that the model 
has yielded and must undergo modifications. These 
parts were not tested as a full assembly due to the 
limitations of the software. Further characterization 
is applied by analyzing displacement results.  

 
3. RESULTS AND DISCUSSION 
  
3.1. Analysis of Exterior Shell 
Subassembly 

 
Fig 2. Specified constraints, loads, connections, and 

generated mesh for exterior shell subassembly 
 
 The subassembly presented in Figure 2 

consists of two joined pieces wherein the vertical piece 
rests on the upper arm and the horizontal piece is 
where the stump is inserted. These two parts are 
joined by a bolt (presented as a blue entity in Figure 
2) that is aligned with the elbow joint. The length of 
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the horizontal piece is 243 mm, which was achieved by 
obtaining the difference of the average hand-to-
forearm length and average hand length as presented 
by Rahmann, Dawal, Yusoff, and Kamil (2018). The 
diameter of the hole at the rear end of the piece is 90 
mm while the diameter at the front end is 70 mm. 
These dimensions were determined by the model arm. 
Additionally, the thickness of the material is 
consistently 5 mm thick in both components. The 
location and direction of the applied load are seen at 
the terminal end heading inward the horizontal 
component as represented by the green arrows in 
Figure 2.  

 
Fig 3. von Mises stress analysis (left), safety factor 

analysis (middle), and displacement analysis 
(right)  of exterior shell subassembly 
 
 The material used for both components is 

ABS, which has a yield stress (point of shift from 
elastic to plastic deformation) of 20 MPa. It has a 
Young’s modulus of 2240 and Poisson’s ratio of 0.38. 
As seen in Figure 3, the maximum stress experienced 
by the model is 1.034 MPa, which is significantly lower 
than the yield stress. This indicates that the 
component would be able to withstand greater forces. 
Additionally, the minimum value of the safety factor 
analysis is far beyond 1, giving a value of 27.23. Such 
value would imply that the structure has no risk of 
yielding and is safe for use under the applied force. 
The displacement analysis as presented in Figure 3 
shows that there is minimal deformation throughout 
the model. Since the maximum value, indicated by red 
zones in the analysis, is 0.043 mm, then it is suitable 
to describe that the subassembly is highly stable. 
 
  
  

3.2. Analysis of Motor with Shaft 
Extension Subassembly 

 
 

Fig 4. Specified constraints, loads, connections, and 
generated mesh for motor subassembly 
 
 The subassembly as presented in Figure 5 is 

composed of three components: (a) motor casing, (b) 
servo motor, and (shaft extension). The motor casing 
is where the servo motor fits for it to be attached to 
the exterior shell. Its outer surface is where the 
constraints are placed (as marked by the red arrows 
in Figure 4) due to its connection to the previous 
subassembly. The outer radius of the casing is 70 mm 
and the inner radius is 30 mm in order to fit the motor. 
Due to the short shaft of the motor, with a 
measurement of 12.4 mm, a shaft extension made of 
steel was added. Screws (as depicted blue in Figure 4) 
we used at the base of the extension to connect the 
extension to the shaft. Moreover, the geometry of the 
shaft extension is wide at half of its length so that it 
would serve the purpose of being part of the locking 
mechanism. All the components were identified to be 
made of steel in the finite element analysis software. 
The load is applied on the entire front surface as 
represented by the green arrows pointing towards the 
rear end in Figure 4. 
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Fig 5. von Mises stress analysis (left), safety factor 
analysis (middle), and displacement analysis (right) 

of motor subassembly 
 
 With the material set to steel, its modulus of 

elasticity, Poisson’s ratio, and yield strength are 
210000, 0.3, and 207 MPa respectively. The solid von 
Mises stress analysis shows that the maximum stress 
value is 82.594 MPa, which satisfied the first 
condition for the success of the subassembly. It is, 
however, important to observe that the area with the 
most stress is located at the surface of the motor, 
which would indicate that modifications could be 
made to distribute the force around the casing instead 
of the electrical component. Nonetheless, the current 
state of the model is still safe as it bears a safety factor 
above 1. Moreover, the displacement analysis as seen 
in Figure 5 shows that the force applied exerts 
negligible displacement since the greatest 
displacement experienced within the subassembly is 
0.009371 mm. This would indicate that the model 
could handle slightly higher forces above 400 N. 

 
  
  
  
  
  
  
  
  
  
  
  
  
  

3.3. Analysis of Sample Tool 
Subassembly 

 
Fig 6. Specified constraints, loads, connections, and 

generated mesh for sample tool subassembly 
 
  The sample tool subassembly consists of 

three parts: (a) the rear, (b) the pin, and (c) the 
terminal device. The rear is the part of the tool that 
bears the locking mechanism which connects to the 
shaft extension. This is where the force is exerted as 
shown by the green arrows in Figure 6. It has a hole 
at the center where the shaft inserts and several 
protruding structures that connect with the holes on 
the motor casing. This improves the contact and load 
distribution between the surfaces of the 
subassemblies. The terminal device bears the actual 
tool that encloses the lug nut. The hole at the end acts 
as the constraint (as marked by the red arrows in 
Figure 6) since the lug nut is stiff prior to removing it. 
The two aforementioned parts are connected by a pin, 
which is highlighted in blue as seen in Figure 6.  

 
 

Fig 7. von Mises stress analysis (left), and safety 
factor analysis (right) of sample tool subassembly 

 
 All components of the sample tool are made 

of steel, which indicates that their Young’s modulus, 
Poisson’s ratio, and yield strength are 21000, 0.3, and 
207 MPa respectively, similar to the specifications of 
the material properties in the previous subassembly. 
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As seen in Figure 7, the maximum stress experienced 
by the model is 2.138 MPa, which is significantly lower 
than the material’s yield strength. This indicated that 
greater pushing forces could be exerted before the 
subassembly breaks. However, the concentrated area 
of relatively high stress at the pin indicates that 
further distribution of load if significantly greater 
forces will be applied. Though that is a reasonable 
observation, the minimum safety factor, which is 
147.4, is also located at the pin. This shows that the 
model, especially the pin, can handle larger forces 
above 400 N since the minimum value is far beyond 1.  

 
Fig 8. Displacement analysis of sample tool 

subassembly 
 
 The minuscule displacements presented in 

Figure 8 indicate that the subassembly is barely 
affected by the applied pushing force despite the long 
and slender terminal end. Though all indicators imply 
that the tool can handle the stress, the different angles 
the tool may be oriented would portray different 
results, which may affect the stress and displacement 
values of the device. Moreover, different directions of 
load application would also lead to varying 
displacement results. These situations, however, are 
no longer within the scope of the study but may be 
used for future studies. 

 
4. CONCLUSIONS 

 The arm prosthesis design made for auto-
mechanics is feasible since it can withstand one of the 
common forces exerted in car maintenance, namely 
the tightening and loosening of lug nuts. The 
individual subassemblies prove that their respective 
geometries and materials are able to withstand the 
applied force without significant displacements and 
yielding. Additionally, the ability of the exterior shell 
made of ABS to sustain the exerted force implies that 
it can be used as an alternative when creating arm 
prostheses. For further study, it is recommended to 
optimize the geometry of the components to disperse 
the load over a greater area. Additionally, different 
load orientations and tool orientations would be 
recommended to fully characterize the deformations 
and stress contours of the created prosthetic. 
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AAbbssttrraacctt::  Unemployment occurs when an individual with a specified age range does not engage 
in work and is unpaid; furthermore, they are still looking for new job opportunities. Each 
person should be allowed to work and earn for their betterment, most significantly, people with 
physical disabilities. Most amputees utilize prostheses to resume daily tasks and adapt to a 
sudden lifestyle change to achieve this. This study aims to conceptualize and create a body-
powered transradial prosthesis designed to execute both functions of picking and placing 
actions, particularly for inspection in manufacturing labor, to aid the pressure of restoring a 
once normal lifestyle. Upon testing the said prosthesis, it had a weight capacity of at least 20 
grams with a mechanical gripper’s aid to avoid slippage of the bottle. The general testing 
methods included 90 attempts in proving the prosthesis’ functionality and weighing capacity. 
To conclude, it had 87% and 80% successes in terms of the primary function in both stationary 
and mobile trials, respectively; further, the prosthesis succeeded in carrying bottles of varying 
weight with an overall rate of 87%. 
   
KKeeyy  WWoorrddss::  prosthesis; body-powered; transradial amputee; Bowden cable; mechanical 
gripper 

 
1. INTRODUCTION 

According to research conducted by Mina 
(2013), the majority of the persons with disabilities 
(PWDs) in both rural and urban areas are under 
vulnerable employment, with only 57.1% of the total 
population employed. Further, several PWDs in paid 
employment are victims of temporary employment. 
With this, the government decided to establish the 
Republic Act No. 7277 or the Magna Carta for 
Disabled Persons, which took effect in 1992.  This act 
ensures equal opportunities for suitable employment 
to PWDs as their able-bodied counterparts (Mina, 
2013). 

An amputee is considered to have a 
permanent total disability in the upper extremities if 
two limbs are lost. The loss of a finger, hand, or arm is 
stated to be a permanent partial disability, 
automatically making amputees' PWD ', which affects 
their employment status (Labor Code of the 
Philippines, 2013).  

          Body-powered (BP) prostheses are 
lightweight devices controlled by cables operated by 
body parts. Hook BP prostheses have two types of 
terminal devices: Voluntary Opening (VO), which 
opens with no tension from the cable, and Voluntary 
Closing (VC), which closed due to pressure (Berning et 
al., 2014). Phantom limb pain (PLP), a side effect often 
experienced soon after surgery, is often aided by 
prosthesis therapy. Guo et al. (2016) reported that 
many experienced the disappearance of the PLP with 
a prosthesis; perceptions of the missing limb have 

distracted the amputee from experiencing pain. The 
study has also concluded that amputees have better 
sensory feedback (i.e., visual processing of pictures) in 
the dominant hand compared to the remaining 
undisrupted limb. Hence, BP prostheses are also 
helpful for amputees who lost their dominant hand. 
Lastly, as the prosthesis's primary function in this 
study is to pick and place down bottles, a BP 
prosthesis is better suited; they are produced at lower 
costs, more durable, and require less training, hence 
more commercially available (Carey et al., 2015). 
  
1.1 Objectives 

Transradial arm prostheses are specifically 
designed to replace one of the two bones that make up 
the forearm, running from the wrist to the elbow. This 
study's objectives include creating a BP transradial 
prosthetic arm, which opens employment 
opportunities in factories, specifically in the quality 
control department. Its primary function is to pick and 
place a bottle with at least 20 grams of weight without 
damage. 
  
1.2.  Scope and Limitations 

 This study focuses on making a BP prosthesis 
similar to Smit and Plettenburg's (2010) version, 
which utilizes a Bowden cable. Further, the prosthesis 
has a VO spring gripper with the motion of compliant 
grasping triggered by a cable based on the concept of 
Lu et al. (2019). Part of this study’s objectives is to 
create a prosthetic arm executing with repeated 
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action, which sets the boundary from previous models. 
Further, the plastic bottle utilized for testing has the 
following dimensions: 20 cm height, 18.4 cm body 
circumference, and 10 cm neck circumference. 

 
2. METHODOLOGY 
  
2.1 Prosthesis Design 

 The first sketch of the prototype utilized a 
solenoid actuator and a battery pack attached to the 
socket with a mechanical gripper taken from a toy 
gripper. There was also no arm area in the prototype 
sketch. This idea was then scratched when the goal 
changed to having a mechanical BP prosthesis. The 
final prototype sketch was used as the basis for the 
final prototype. PVC pipes assembled at around a 45-
degree angle to serve as the arm. The gripper was also 
changed to a claw mechanism to have its function 
specific to carrying a bottle. A harness and cable 
mechanism were also added to support the BP 
mechanism of the prosthesis. 

 
Figure 1-2. First and Final Prototype Sketch 

 
Figure 2 showcases the prosthesis with a 

forearm of 45.7cm and upper arm of 23.6 cm.  The 
prototype was initially made out of cardboard that 
used yarn as a cable. Measurements were adjusted 
before reaching the correct measurements that 
allowed a good grip on the bottle and were fitted to the 
amount of hard plastic available. The claw's final 
measurements were then laid out on a cutting board 
to be cut into the final prosthesis's gripper parts. 

 
Figure 3-4. Cardboard Prototype of Claw Gripper and 

Final Prototype with Claw Gripper and Arm 
 
The final prosthesis consists of a plastic 

gripper attached to the amputee's stump with a frame 
and a makeshift socket made of PVC pipes, as 
presented in Figure 5. The socket is also connected to 
the prosthesis's arm and a simple sash harness made 
of old bag straps with an adjustable buckle for the user 
to control their arm movement.  

 
Figure 5. Front and Back View of the Prosthesis 

When Worn 
 
 The cable is attached to the harness’s side 

and to the prosthetic itself, mainly to the gripper's 
center to pull both claws outward when the cable is 
stretched. Most Bowden cable prostheses have the 
cable placed on the arm socket's side or the harness's 
back. The gripper would open when the user stretches 
his arm and close when the arm is relaxed (Huinink 
et al., 2016).   
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Figure 6-7. Relaxed and Stretched Position (Side 

View) 
 The standard position would have the claw 

closed, and the cable would pull both claw fingers, 
giving a broader grip that would allow the user to have 
a better grasp on the bottle. Figures 6-7 showcase the 
mentioned motion; using a Bowden cable would also 
reduce frequent cable tears or damage on the 
prosthesis (Schweitzer, 2017). Also, the prototype has 
a max angle of approximately 90 degrees. 

 

 
Figure 8. Gripper Design 

 
Lu et al. (2019) utilized a sharp memory alloy 

(SMA) actuator with a spring to control the opening 
and closing of a gripper. The spring used in their 
actuator was stretched when the gripper is opened to 
store elastic potential energy; with said energy, the 
gripper is closed as the spring locks the joints and 
itself back into its original position. 

This concept is applied in the prosthesis' 
gripper design, wherein springs are attached to the 
same screw rings in the claw joints where the cable 
passes through, as presented in Figure 8. The cable 
passes through these screw rings and leads into the 
arm of the prosthesis. Each claw finger's hinge joints 
are screwed into the hand portion then the gripper 
would be attached to the prosthesis's arm. The 
prosthesis always remains at a curved position. The 
measurements are roughly 27cm for the forearm and 
15cm for the upper portion of the prosthesis and 
socket. 
  
2.2 Testing 

The prosthesis underwent trials to test its 
effectiveness and if it achieves the research's 
objectives. Testing encompasses three stages: the first 
stage covered the primary function of the prosthesis; 

the second involved an added distance to test its 
ability to carry the bottle; and the last included a slip 
resistance test, wherein it measures the prosthesis' 
capacity to carry a bottle with a weight of at least 20 
grams. 

The first part examined the lifting and placing 
ability of the prosthesis; this stage was accomplished 
in a stationary position and had 30 trials. While the 
second part involved transferring bottles from 
different surfaces. It tested whether the prosthesis 
could carry the bottle to other surfaces with a distance 
of one meter. 

 
Figure 9. Experimental Setup for Lifting a Bottle 

 
The last stage tested the prosthesis's 

capability to hold and sustain a bottle of at least 20 
grams (minimum weight) without causing 
deformation. After each trial, there was an addition of 
20 grams to the bottle's previous weight until it 
reached 200 grams.  There were three trial sets for 
this stage, wherein each set had ten trials from the 
weights 20 grams to 200 grams. There was a total of 
30 trials at this stage. Overall, the experimental 
process involved 90 trials.  
  
2.3 Data Analysis 

The first stage of testing focuses on the 
prosthesis's primary function: the claw's open and 
close movements and the ability to pick and place 
objects. The second part showcases the prosthesis's 
functionality in a factory setting. Lastly, the third 
stage focuses on its capacity to hold and carry a bottle 
with a weight of at least 20 grams until a maximum of 
200 grams. According to Cooper (2019), different 
phases for medical equipment would equal different 
costs and stability of the prototype and its use. 
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Table 1. Prototype Development Phases (Cooper, 
2019) 

PPhhaassee QQttyy CCoosstt TTiimmee SSttaabbiilliittyy WWhhaatt UUssee 

Appearance 
Model 

1 $ t N/A Rendered 
images, 
mock-ups 

Business plan 
show & tell. 
Fundraising. 
Evaluation of 
size, color & 
features 

Proof of 
Concept 

1 $$ t 40-80% Quick 
assembly of 
device or 
key parts. 
May not 
look like 
product 

Demonstrate 
feasibility. 
Investigate 
risks. Select 
components. 
Investor 
presentation 

Alpha 1-5 $$$$$$ tttt 70-90% 
bugs 
crashes 

Looks-like 
works-like 
product 

Test and 
evaluate 
design to find 
flaws. Review 
appearance 
Limited user 
testing. 

Beta 1-5 $$$$ ttt 90-98% 
almost a 
product 

Refined 
Alpha 
prototype 
ready for 
V&V and 
production 

Iterate & 
refine to make 
sure it meets 
PRS User 
testing, V&V 
testing. 
Clinical Trials 

Pilot 
Production 

30-
100 

$$$ ttt 95-98% 
Some 
tooling, 
pcb, 
molding, 
assembly 
issues 

Initial units 
assembled 
via 
production 
material & 
processes 

Design 
transfer to 
production 
with proper 
QMS. Soft 
launch, V&V 
Testing, 
Clinical Trials 

Matured 
Product 

10k 
to 
1M 

$$ t 99.99% Final 
product 

Incorporate 
modifications 
from pilot 
production and 
clinicals. Full 
QMS and 
market release 

 
The research focused on reaching the proof-of-

concept standards since there was no actual user 
testing. This standard means the stability of the 
prosthesis should reach 40% to 80%. For a more 
specific standard, the research would use 80% as a 
benchmark on each test. Since each test would have 
30 trials each, the prosthesis would need to function 
at least 24 out of 30 times to consider it functional and 
effective. Overall, the prosthesis would need to 
perform 72 out of 90 trials to determine its general 
state as a prototype. 
 
3. RESULTS AND DISCUSSION 

This study used various tests to create a 
voluntary opening transradial prosthesis, examine 
the claw's effectiveness, assess its basic functionality, 
and check the prosthesis weighing capacity. 

 The first and second stage tests the 
prosthesis's functionality: picking and placing a 
bottle; 30 trials were conducted for each stage shown 
in Figure 10. The first part performed the primary 
functions in a stationary position to see if the 
prosthesis can achieve the first research objective. Out 

of 30 trials, the prosthesis was able to sequentially 
perform 26 out of 30 times or 87% of the whole time. 
As the prosthesis is considered a prototype, it falls 
under the Proof of Concept section in Cooper's 
Prototype Development Phases (2019.) The set 
functional percentage of the prosthesis is 40% to 80%, 
which implies it can be considered functional in the 
first part considering its successes. 

 
Figure 10. Bottle Lifted by Prosthesis 
 
The second part's trials are similar to the 

first, with only the addition of a measured distance of 
one meter to mimic quality control workers' movement 
in a factory setting. In all of the trials, the prosthesis 
sequentially acted 24 out of 30 times or 80%. With the 
basis of the Prototype Development Phases Table 
(2019), the prosthesis has exceeded the limit of 80%. 

 
Table 2. Lifting and Placing of Prosthesis (Stationary 
and Mobile) 

TTRRIIAALL Lifting &  
Placing (Stationary) 

Lifting & Placing  
 (Mobile) 

11 passed passed 
22 passed failed 
33 passed passed 
44 failed passed 
55 passed passed 
66 passed passed 
77 passed passed 
88 failed passed 
99 failed passed 
1100 passed passed 
1111 passed passed 
1122 passed failed 
1133 passed passed 
1144 passed failed 
1155 failed passed 
1166 passed passed 
1177 passed passed 
1188 passed passed 
1199 passed passed 
2200 passed passed 
2211 passed passed 
2222 passed failed 
2233 passed passed 
2244 passed passed 
2255 passed failed 
2266 passed failed 
2277 passed passed 
2288 passed passed 
2299 passed passed 
3300 passed passed 
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The third stage tests the prosthesis in 
carrying an object with a weight of at least 20 grams 
to 200 grams. Water was added to a plastic bottle to 
get the corresponding weight. In total, three sets with 
ten trials each were conducted to see the prosthesis's 
weighing capacity. Each set includes ten trials. In 
Table 3, the weights with asterisks imply the 
prosthesis started having difficulty carrying the 
bottle.  

The first set of results showed that the 
prosthesis could pick up the bottle in all trials. In the 
second set, the prototype was able to carry eight out of 
ten times. In the weights 140 grams and 200 grams, it 
dropped the bottle during the process. In the last set, 
the prosthesis was also able to carry the bottle eight 
out of ten times. It had difficulty in maintaining the 
bottle with the weights of 180 grams and 200 grams. 
Overall, the prosthesis was able to function 26 out of 
30 times (87% success rate). 
 
Table 3. Weight Effectiveness of Prosthesis  

WW 2200  gg 4400  gg 6600  gg 8800  gg 110000  gg 

TT11 passed passed passed passed passed 

TT22 passed passed passed passed passed 

TT33 passed passed passed passed passed 

 
WW  112200  gg 114400  gg 116600  gg 118800  gg 220000  gg 

TT11  passed  passed*  passed*  passed*  passed* 

TT22 passed passed* failed passed* failed 

TT33 passed passed* passed* failed failed 

 
The prosthesis has fulfilled 76 trials out of 90 

attempts in the whole experimental process. As the 
minimum requirement for it to pass as a proof of 
concept is 80%, the prosthesis was considered 
functional and effective. 

 
4. CONCLUSION AND 
RECOMMENDATION 

This study used various experimental tests to 
perform the basic functionality and show the BP 
prosthesis's effectiveness. It successfully functions 
87% and 80% in picking and placing motions at 
stationary and mobile positions, respectively.  As per 
its weighing capacity, the prosthesis was able to carry 
bottles in all trials for the first set; in the second set, 
however, it dropped the bottles with weights 160 and 
200 grams. Consequently, it failed at 180 at 200 grams 
in the final set. Overall, it was able to pick up bottles 

26 out of 30 times or at 87%. It was observed that the 
prosthesis had difficulty in carrying weights starting 
from 140 grams in all sets. All stages reached the 
requirement of 80% to be considered functional. 

The prosthesis is functional, and the 
mechanical gripper with its equipped actuator has a 
specified degree of freedom not far from the bottles' 
dimensions. It is recommended that modular claw 
attachments with more DOF are made to execute 
other tasks concerning the amputee's field of work. 
Using an electromyogram sensor and motors to 
activate the prosthesis may also help reduce the user's 
effort upon working since the amputee uses their 
whole arm to execute the prosthesis's opening and 
closing action.  It is also recommended to utilize the 
dominant hand for efficiency as this decreases 
potential PLP. Although the prosthesis's overall cost 
would significantly increase, a variation with the 
prosthesis design, most specifically with its modular 
adjustments, would target a larger market of possible 
buyers. 
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AAbbssttrraacctt::  Particulate matter (PM) is a form of air pollution that is considered harmful as these 
may cause respiratory problems. PM sensors are used to measure PM in the air and vary in 
costs. There have been many studies done on the accuracies of these sensors based on their 
price. In this research, a comparative analysis was done between a low-cost sensor, the Shinyei 
PPD42NS, and a mid-range sensor, the Plantower PMS7003. In previous studies, there were 
comparisons made between low quality sensors but no direct comparison between these two 
sensors. The tests were done in an indoor and outdoor environment wherein sensors were 
placed beside each other to measure particulate matter greater than 1 micron for a continuous 
span of 10 hours. Results from these tests showed that the Shinyei measurements broadly 
follow the more expensive Plantower but have more significant deviations over short periods. 
Larger deviations were noted in the morning and evening periods of testing. Recommendations 
for further characterization are provided in this paper. 
   
KKeeyy  WWoorrddss::  Particulate Matter; Air Quality Monitoring; Low-cost PM sensor; Shinyei 
PPD42NS; Plantower PMS7003 

 
1. INTRODUCTION 

Pollution is a problem faced throughout the 
world and can spread to other parts of the world 
(National Geographic Society, 2012). Air Pollution can 
not only bring harm to the environment but also to the 
health of the population. It is the ninth leading risk 
factor for death, and it is responsible for 3.2 million 
deaths each year (Kurt et al., 2016). The statistics 
from the World Health Organization (WHO) in 2016 
shows that 91% of the population of the world reside 
in places that do not meet the imposed air quality 
standards, and estimates that in the same year, 
approximately 4.2 million deaths worldwide were 
caused by outdoor air pollution (Ambag, 2018).   

Particulate matter (PM) is a form of air 
pollution involving solid materials and liquid droplets. 
The particles may come from both natural events and 
man-made sources. These particles range in size and 
are categorized into two main groups, which are PM 
10 and PM 2.5. PM 10 involves particles sized 10 
micrometers and smaller, while PM 2.5 involves 2.5 
micrometers and smaller. Exposure to these can pose 
different threats to human health and the 
environment both short term and long term (EPA, 
2018).  

Detectors are used by the government to know 
the quality of air. The Beta Attenuation Monitor 

(BAM) is most widely used by governments and is 
considered the standard for detecting particulate 
matter in the air but is expensive to produce. While 
low-cost sensors are existent, they are still being 
developed and are still faulty and inconsistent 
(European Commission, n.d.). When compared to the 
standard particulate matter sensors, these cheap 
sensors are shown to be less accurate (Ahn et al., 
2019). Furthermore, these sensors require specific 
technological components which may not be available 
in other places of the world. 

The urgency to design and manufacture low-
cost air quality sensors is widespread. Low-cost air 
pollution sensors enable high-quality resolutions in 
real-time and provide new opportunities to enhance 
existing sensors, as well as engage with the public in 
active monitoring (Castell et al., 2016). However, the 
quality of the data gathered is questionable. Studies 
have reported that low-cost sensors are unstable and 
often affected by atmospheric conditions (Karagulian 
et al., 2019).  

         This study aims to compare the 
performance between the Shinyei PPD4NS sensor and 
Plantower PMS7003 sensor in terms of accuracy in 
measuring particulate matter. Additionally, the 
capabilities and limitations of the Shinyei will be 
identified.  The tests will be conducted in both an 
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indoor and outdoor environment, and particulate 
matter will be measured in concentration. 
  
2. PM SENSORS 
 
2.1 Shinyei PPD42NS 

The Shinyei PPD42NS uses the light-
scattering principle (Tan, 2013). Particulate matter 
present in the air is measured based on the light 
scattered by the particles. A heating element is 
present that causes air to flow in, rise through, and 
out of the sensor. Additionally, some guidelines are 
provided when using the sensor, namely that it should 
be vertically oriented, in a dark area, and be given 
time to warm up. The sensor outputs a logic low whose 
time is proportional to the particulate matter 
concentration. Results from the sensors showed that 
one had occasional sporadic output compared to the 
other (Tan, 2013).  

Additionally, according to Canu et al. (2018), 
the Shinyei sensor gives two outputs, P1 outputs 
information about particles over 1 µm while P2 
outputs about particles over 2.5 µm, meaning that it 
cannot measure certain PM sizes strictly. The sums of 
the duration of low outputs from P1 or P2 is 
proportional to the quantity of dust particles.  The 
correlation for P1 is shown in Figure 1.  

 
Figure 1. Relation between P1 LPO and PM 

concentration (Canu et al., 2018) 
  
2.2 Plantower PMS7003 

The Plantower PMS7003 uses laser scattering 
to measure particulate matter. The amount of light 
scattered due to particles are collected. The equivalent 
particle diameter and the number of particles with 
different diameter per unit is calculated by a built-in 
microprocessor. These measurements are provided in 
both μg/m3 and in pieces per 0.1L. The Plantower is 
known to be effective and reliable in measuring PM 
(Badura et al., 2018).  
  
  

3. METHODOLOGY 
  
3.1 Data Collection Setup 

Two independent systems to measure the 
quality of the air were developed. One is based on the 
Shinyei PPD42NS sensor, and the other based on the 
Plantower PMS7003 sensor. The Shinyei PPD42NS 
sensor was programmed with a code provided by 
SeeedStudio (2015), while the Plantower PMS7003 
sensor was programmed with a code provided by Alam 
(2019).  The sensors were set up to measure particulate 
matter sized greater than 1 µm and tested 
simultaneously in two different environments around 
a residence. The indoor test was conducted in a 52 m3 
room with three opened doors and only natural air 
flow circulating air, while the outdoor testing was 
done in an open-faced roofed garage.   
  
3.2 Data Collection Method  

Both sensors were set-up, connected, then 
interfaced through an Arduino board. As shown below 
in Figure 2, the Shinyei sensor was placed vertically 
for air to flow into the lower hole and out the upper. 
Additionally, data was not recorded for the first three 
minutes of connecting the Shinyei to allow it to first 
heat up its heating element which allows the flow of 
air in and out. 

 
Figure 2. The setup of the Shinyei PPD42NS 

connected to an Arduino Board (Goram, 2019). 
 
The Plantower was placed near the Shinyei to 

also obtain readings. Both sensors were interfaced 
through individual Arduino boards as shown below in 
Figure 3. 
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Figure 3. The Plantower PMS7003, connected to the 

same Arduino board (Zhou, 2016). 
 
Data from the sensors were interfaced 

through the Arduino board, then transferred to 
Microsoft Excel to graph the readings.  
  
3.3 Data Analysis Strategy 

A conversion in the gathered data was 
necessary to visualize the readings of the sensors. The 
Shinyei PPD42NS measures in pieces per 0.01 cubic 
feet, while the Plantower PMS7003 measures in 
micrograms per liter of air. Additionally, the sensors 
send data at different time intervals, specifically, the 
Shinyei is set to send data in 30-second intervals, 
while the Plantower is set to 1-second intervals. After 
converting the data, the PM measurements were 
smoothened, graphed, and represented through line 
graphs showing the changes of the PM concentrations 
on the y-axis with the corresponding time on the x-
axis. These graphs were used to compare and analyze 
the sets of data visually and statistically.  
  
4. RESULTS  

As shown below, Figure 4 shows the 
measurements taken from the two sensors in an 
indoor environment. The data collected from the 
Shinyei and the Plantower were done in a 10-hour 
test.  

 
Figure 4. Original Indoor Measurements 
 
The original data gathered is shown, 

represented by blue for the Shinyei, and red for the 
Plantower. These measurements are noisy is difficult 

to be accurately analyzed, hence a smoothening 
function, specifically through moving average, was 
done. Shown below in Figure 5 are the smoothened 
graphs. 

 
Figure 5: Smoothened Indoor Measurements 

 
The blue line represents the Shinyei’s 

measurements, while the red line represents the 
Plantower’s. Both sets of data were smoothened 
through continuously averaging 25 data points for the 
Shinyei, and 15 data points for the Plantower. After 
time-aligning the data to match the graph, the 
difference between the two sensors’ measurements 
was found, graphed and represented by the black line. 
It can be seen in the blue line that the Shinyei follows 
the trend of the Plantower’s measurements 
throughout the test period, with a root-mean-square-
error (RMSE) of 41 pcs/0.01cf. 

Figure 6 below shows the PM readings from 
the sensors in the outdoor environment. These tests 
were done simultaneously while each sensor was 
beside each other for a period of 10 hours, starting 
mid-morning to early evening.  

 

 
Figure 6: Smoothened Outdoor Measurements 

  
Like the indoor graph, the blue line 

represents the Shinyei, and the red represents the 
Plantower. For this set, 15 data points were 
continuously averaged to attain a smoothened graph. 
The data was time aligned as well to attain an 
accurate difference measurement. The graph shows 
that the Shinyei had lower readings in both the earlier 
part of the day as well as towards the night compared 
to the Plantower. The middle parts of the data are 
similar, however. The large peaks in the middle are 
nearly identical, with the Shinyei having a slightly 
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higher reading, peaking at 7367 pcs/0.01cf whilst the 
Plantower peaked at 7257 pcs/0.01cf. The RMSE is 
1087 pcs/0.01cf which is attributed both the 
differences in the morning and evening, as well as the 
similarities in the afternoon. 
  
5. DISCUSSIONS 

  Based on the findings, the two sensors are 
able to produce readings which show that they can be 
related. This means that the Shinyei PPD42NS can 
match the performance of the Plantower PMS7003, 
but only up to a certain degree. Looking back at the 
time-series graphs of the indoor test, the difference of 
each point of data is, again, relatively small. This is a 
good sign as the studies of Kuula et al. (2019) found 
that the sensor was effective and usable as a 
complementary to other particulate matter sensors. 
However, it should be noted that even after 
smoothening the data, the Shinyei was still noisy in 
its measurements. 

 On the other hand, as stated previously, the 
Shinyei’s PM measurements in the morning and 
evening were significantly lower compared to what the 
Plantower recorded. The discrepancies during these 
periods may indicate that temperature and relative 
humidity might have skewed the sensor’s 
measurements. Jayaratne et al. (2018) and Rai et al. 
(2017), also believe that temperature and humidity is 
factor that contributes to the inconsistencies of the 
Shinyei sensor. Although these factors may also affect 
the performance of the PMS7003, it can be implied 
that since the Shinyei is the significantly lower costing 
sensor, it also has lesser tolerance to environmental 
influence. To add, this may have not been observed in 
the indoor test since walls and a roof provide 
significant degrees of insulation from external 
environmental changes.  

On the other hand, Holstius et al. (2014) 
investigated another factor, ambient light, which 
could also be a factor toward the Shinyei’s 
measurements in the morning and night. 
Additionally, as it was an outdoor experiment, wind 
may have also factored in. Since the Shinyei relies on 
a heating element, it relies on air density differences 
for its airflow. This is more easily affected by wind 
compared to other sensors in general, which make use 
of fans for consistent airflow.   

That being said, the Shinyei performed well 
in the afternoon parts of the outdoor test wherein it 
followed the Plantower’s graphs better than in the 
morning and evening. Additionally,  the larger 
difference in the RMSE values of the outdoor test 
compared to the indoor is also attributed to higher PM 
levels outdoors than indoors.  
  
  
  

6. CONCLUSION 
The Shinyei PPD42NS is a capable low-cost 

air-quality sensor in terms of particulate matter 
measurement performance when compared with the 
Plantower PMS7003. The indoor test showed very 
promising results in accurately measuring particulate 
matter, whilst the outdoor test was overall decent as 
well despite external factors potentially affecting the 
Shinyei. The lower cost and bare construction allow 
room for modifications thus providing significant 
potential. Future research will investigate exposing 
the Shinyei to controlled PM sizes and testing its 
performance in more environments with controlled 
light levels, temperature, and relative humidity. In 
line with this, the study will continue to improve the 
Shinyei by identifying limitations and adding 
corrective modifications, such as fans and filters, to 
improve its usability and performance in measuring 
particulate matter. 
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Riley Esybel O. Baguinon, Marielle C. Batinga, Joaquin Antonio L. Dayrit  

and Mon Nicolai T. Estrella 
De La Salle University Integrated School, Biñan City, Laguna 

 
AAbbssttrraacctt::  Forest fires, which are natural or artificial burning of woodlands, negatively affect 
people and the environment. In the Philippines, Cordillera is one of the hotspots for forest 
fires, with approximately 122 forest fire incidents. Thus, developing a monitoring device for 
the early prevention of forest fires would reduce these incidents' frequency. This research 
aimed to create a handheld prototype device, FoFi, that gathers quantitative data which can 
be used with the Department of Natural Resources's data science and predictive analytics. 
Using an Arduino Microcontroller and sensors, the device will collect and send data. Two 
phases were conducted to create a monitoring prototype device for predicting forest fires. 
According to the results, the temperature and humidity (DHT-22) sensor showed reliable data 
since it can detect temperature under normal conditions, having a mean of 30.65°C; also, it 
precisely recorded the relative humidity with a mean of 7.89%. The Global Positioning System 
(GPS) module obtained a mean error of 7.251 m, which exhibited accuracy in detecting GPS 
coordinates. Additionally, the Globe SIM showed efficiency for Global Systems for Mobile 
(GSM) communication since the mean length of time for sending a message is 5.022 s. On the 
other hand, the gas sensor (MQ-2) and photoresistor lacks sensitivity when used; thus, a more 
sensitive sensor is recommended. In conclusion, the handheld device was able to achieve its 
purpose of monitoring forest fires. 
   
KKeeyy  WWoorrddss::  forest fires; handheld monitoring device; arduino microcontroller 

 
1. INTRODUCTION 

A forest fire is the burning of temperate 
woodland due to natural or human causes (United 
Nations, n.d.), which can turn uncontrollable due to 
environmental factors such as wind or topography. 
The effects of forest fires include the degradation of 
fauna and flora, increased carbon dioxide levels, and a 
compromised natural cycle. The increased carbon 
dioxide levels also contribute to climate change and 
soil erosion (Perez, 2017). Particulate matter 
combined with toxic gases such as carbon monoxide 
(CO) can cause health problems such as heart disease 
(Stefanidou et al., 2008). The economy has also been 
negatively affected by forest fires. This is because the 
costs to recover from these incidents have 
exponentially risen. In 2015, Indonesia's cost to 
suppress forest fires amounted to 14 billion dollars 
(Hirschberger, 2016) and approximately 63 billion 
dollars for the United States (Thomas et al., 2017).  

Furthermore, the Forest Management 
Bureau (FMB) Chief under Forest Protection stated 
that the FMB and the DENR imposed a protection 
system called ‘LAWIN,’ which uses open-source 
technology to provide geospatial data analysis 
obtained from forests. It provides a data model for 

identifying forest conditions, including information on 
practical solutions in response to the data imparted.  

Dumlao (2019) reported that from January to 
March 2019, the Bureau of Fire Prevention in 
Cordillera reported 90 occurrences of the forest fire 
that have damaged at least 140,000 hectares of forest 
in Cordillera alone. Agoot (2019) indicated that 
Cordillera had approximately 122 forest fire incidents. 
These incidents implicate Cordillera as a hotspot for 
forest fires. 

In this study, the researchers designed and 
developed a multi-sensor monitoring device called 
FoFi (from forest fires). It aimed to gather data to aid 
data science researchers for better prediction of 
naturally occurring forest fires. 

Since studies showed that forest fire incidents 
had increased annually, immediate prevention is 
essential. Proper wildfire management is about 
effective communication of information regarding 
forest fires and technological advancements aid in 
optimizing effective forest fire detection systems 
(Molina-Pico et al., 2016). With this, FoFi, from the 
word forest fires, will help in monitoring forests. The 
contribution of LAWIN to forestry is significant; 
however, it only focuses on managing forests to avoid 
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deforestation and degradation, whereas FoFi aims to 
collect data to predict forest fires. 

This study's findings will benefit society and 
the academic community since it tackles how citizens 
can protect the forest environment and avoid such 
disasters. Also, government agencies such as DENR 
and FMB may benefit from this because this can aid 
in gathering quantitative data about the status of 
forests. The increase of forest fires in the Philippines 
means that this should be addressed immediately so 
that society members canface such calamities better 
or even prevent.  
  
2. METHODOLOGY 

 
 
The list of requirements, together with the 

knowledge gathered about the various devices and 
sensors, was used to plot out the materials needed for 
FoFi. Arduino was strictly used for the microcontroller 
and programming language to create a monitoring 
system for forest fires. The components used were 
interfaced together and a GSM module was used as 
there are cell towers present in the targeted forest 
areas. Moreover, this research was conducted using a 
fire and environment simulation and not in an actual 
forest environment. The intent of this was to test the 
efficiency of the device in gathering data and not its 
durability. The sensors were limited to what was 
listed in Figure 1. Additionally, there were two phases 
in conducting the study: evaluating the sensors and 
refining FoFi.  

 
 

 
With a general idea of the housing and 

hardware, a draft 3D model was made using Blender 
2.9. there were some changes in piecing all the 
components together for the final device. Figure 3 
shows the final version of FoFi. Unlike the draft, the 
buttons were moved on top due to the lack of space 
caused by the LCD driver board. The rest remain the 
same with the LCD and USB port being in front while 
the sensors and charging port are at the back.  

 

 
 
According to Figure 4, there were three 

conditions in evaluating FoFi. In the first condition, 
the sensors were tested on a normal setting, without 
fire. The device was then tested in a fire simulation for 
the second condition. For the third condition, some 
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sensors were tested separately from the fire 
simulation. The conditions were evaluated using 
statistical analysis to gather quantitative data. Also, 
it involved the estimation of parameters to gauge the 
mean parameters of the data collected and hypothesis 
testing, which determined the reliability of the data. 
A quantitative experimental research design was used 
to test the ability of each sensor to collect data. 

The prototype was refined to ensure that the 
device can successfully gather data. This involved 
fixing the device to resolve any issues that were 
identified during the testing phase. There were four 
challenges encountered during building FoFi. First, 
the MQ-2 and IR sensors were not functioning 
correctly. Both sensors were then retested at different 
conditions to double-check their functionality. Second, 
there was a defect in the ability of the GPS module to 
provide data. However, after re-examining it, the 
sensor only needs a few minutes to lock onto satellites 
before providing the data. Also, reprogramming the 
Arduino enabled detection regarding whether the GPS 
module is ready. Third, there was an issue with the 
Arduino Mega’s serial communication. After thorough 
testing, it was determined that the TX and RX pins 
were interchanged and the GSM module only works 
on Serial IO 1 and not on other serial ports due to its 
need for serial interrupts. Lastly, insufficient current 
was evident while testing; the Arduino and sensors 
were  not able to run through  USB power from a 
laptop; thus, the rechargeable battery was 
used  during the testing. 

 
3. RESULTS AND DISCUSSION 

Statistical analyses were interpreted using 
Microsoft Excel 2019. The estimation of the true mean 
parameters of primary data is determined at a 5% 
level of significance. A two-tailed test at a 5% level of 
significance tested the null hypothesis of whether the 
mean parameters of primary data are significantly 
comparable to the mean parameters of data obtained 
from the data collection stage or other studies.  

 

 
 
 
 

 
1 - recorded on 1/18/21 from 4:06 to 4:30 pm; 

mean temperature noted with thermometer (): 
30.20°C 

 
A DHT-22 sensor is used to detect 

temperature and humidity. Its range is -40°C to 50°C, 
0% to 100% humidity, and it can detect up to 20 
meters. Given the mean temperature recorded 

() by the thermometer, there is proof that the 
sensor is accurately detecting temperatures in normal 
conditions. Though Trials 3 and 4 were the only trials 
wherein the sensor detected lower temperatures than 
the thermometer, the difference is not significant 
enough to warrant misinterpretation. However, 
Obanda (2017) did not compare the sensor readings 
with a thermometer to test accuracy; the grove 
temperature sensor used successfully detected 
temperature changes. Similarly, the DHT-22 was 
more precise as it had an accuracy of ±0.5°C compared 
to the grove sensor’s which was ±1.5°C. Although the 
grove sensor can read up to 125°C compared to 80°C 
from the DHT-22, the device is not aimed to detect 
extreme temperatures. 
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2 - Data recorded on 1/18/21 from 4:06 to 4:30 
pm; mean temperature noted with thermometer 
during this period (): 48.20% 

Given the mean relative humidity recorded () 
by the thermometer, there is proof that the sensor 
recorded relative humidities  but inaccurately. The 
sensor's mean humidity records are significantly 
higher than the humidity recorded by the 
thermometer, which may lead to misinterpretation of 
data. The sensor's data was precise, indicating that 
further tests can be conducted to compensate for the 
unusually high readings with software. 

The MQ-2 sensor is sensitive to smoke and 
has a built-in potentiometer to adjust its sensitivity 
for digital output (Mukherjee, 2016). Across ten trials, 
only the first trial showed a value of 2 parts per 
million (ppm) for CO and 0 ppm for the other trials. In 
detecting LPG, it reported 0 ppm across all trials as 
no LPG was present during the testing. This was 
included in the testing to determine a possibility of a 
trend in LPG readings. Like the CO tests, the first test 
showed 2 ppm for a smoke while the rest showed 0 
ppm. This is similar to Niranjana and HemaLatha's 
(2018) findings, as they found that the range of raw 
data given was 45 to 80 ppm without smoke and 100 
to 250 ppm with smoke. Conclusively, the sensor did 
not detect smoke, LPG, or carbon monoxide levels 
accurately enough to be used in the device. 

 
The infrared sensor (YG-1006) can detect fire 

or other light sources having a peak wavelength of 940 
nm. According to Figure 7, in the trial without fire, all 
ten trials reported a fire which are attributed to the 
presence of sunlight during testing. When placed 0.10 
meters away, all ten trials also reported fire. 
Furthermore, when placed 0.15 meters away, 30% of 
the trials detected fire, and when placed 0.20 meters 
away, half of the trials detected fire. This indicates 
that a YG-1006 sensor would be impractical as it may 
detect sunlight as infrared. Although Obanda (2017) 
recommended to use a YG-1006 sensor instead of a 
light sensor, the results still reported inconsistencies 
due to the presence of sunlight. 

The light sensor (photoresistor) can be used 
together with a 10k ohm resistor connected to the 
ground to give various voltage outputs. This is then 
read by the Arduino’s analog input which could 
provide a range of values from 0 to 1023. The device 
was subject to three scenarios (10 trials per scenario): 

• A scenario with no light 

• A scenario where a light source is placed 5cm 
away 

• A scenario with the light source directly on 
the sensor 
The values obtained from this sensor were 

consistent across all 10 trials for all 3 scenarios; 
however, due to the sensor only giving various 
voltages and depending on the analog read pins of the 
Arduino, the values do not have any standardized unit 
of measurement such as lux. This is a problem as it 
could lead to inconsistencies across multiple devices 
and potentially negatively affect the effectiveness of 
data science research. 

 
 

 
Furthermore, the GPS is a navigation system 

that has a range of antenna gain 50 dB. By obtaining 
the coordinates and inputting it in Google Maps, the 
GPS data, highlighted by the red pin is seen to be 
relatively close to the actual location of the device. 
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Table 3 shows that the GPS module 

accurately identified the GPS coordinates, with a 
mean error reading of 7.251 meters from the device's 
actual location. The mean error distance of the GPS 
readings is also significantly lower than the error 
readings obtained by Islam and Kim (2014). 
Conclusively, the GPS module is more accurate and 
precise in recording data. 

 
 

 
 

Fig. 9. The data of the GSM regarding 
communication through text messaging. 

 
 

 
 

Meanwhile, the GSM module allows the 
Arduino board to send and receive SMS and make 
voice calls using the GSM library. The mean length of 
time for sending a message to TNT or Smart SIM is 
5.842 s, while Globe SIM is 5.022 s. The time 
difference between the SIMs is significant since the 
device must send out information quickly. Thus, the 
Globe SIM is more efficient for GSM text messaging. 
Moreover, Mr. Nahial stated that cell towers are 
available in Cordillera since it is used by the people 
living near the forest. Obanda (2017), who used a 
SIM900 module, found that text messages took as 
little as 45 seconds and as long as 80 seconds, which 
is longer than FoFi’s data. However, this could be due 
to the different carriers they used and other factors.  

 
4. CONCLUSIONS 

  Forest fires are natural disasters that 
endanger natural and human resources. In the 
Cordillera region in the Philippines, data science is 
being used to predict the subsequent forest fires, 
prompting the researchers to create a handheld device 
that forest rangers can use to gather quantitative data 
to support the LAWIN system's qualitative data.  

Readily available electronic components were 
interfaced with the Arduino microcontroller and were 
tested to gauge their performance in the context of 
forest monitoring. The results showed that the YG-
1006 IR sensor is too inconsistent to be used in 
recreating a similar device. The MQ-2 sensor and 
photoresistor should be replaced with more capable 
alternatives. On the other hand, the DHT-22 
accurately gathered data for ambient temperature. 
However, it would require tuning for reading relative 
humidity. Also, the GPS and GSM modules were 
effective in identifying coordinates and sending 
information. Overall, FoFi can significantly contribute 
to the prediction of forest fires.  

 
5. ACKNOWLEDGMENTS 

The researchers would like to express their 
gratitude to the De La Salle University for the 
research fund; their research mentors, Miss Sherilyn 
Abarra, Miss Leah Madrazo, and Dr. Kerry Cabral; 
their research adviser, Miss Myrla Torres; and their 
former robotics teacher, Sir Morris Bana. The 
researchers would also like to thank the former 
researcher of DENR, Mr. Sherwin Nahial, together 
with the FMB Chief under Forest Protection, for 
helping with the gathering of information regarding 
forests and forest fire. Lastly, the researchers would 
like to acknowledge their families and friends for their 
support while the research was in progress. This 
research would not have been possible without these 
people. 

 
 

84



  
 

COMPUTER AND SOFTWARE 
TECHNOLOGY, AND ROBOTICS 

6.  REFERENCES  
Agoot, L. (2019, March 12). Cordillera records 165 

fires in less than 3 months. Philippine News 
Agency. Retrieved from 
https://www.pna.gov.ph/articles/1064363 

Dumlao, A. (2019, March 8). BFP: 140k hectares of 
forest in Cordillera damaged in fires since 
January. Philstar. Retrieved from 
https://www.philstar.com/nation/2019/03/08/1899
759/bfp-140k-hectares-forest-cordillera-damaged-
fires-january 

Hirschberger, P. (2016). Forests ablaze: Causes and 
effects of global forest fires. WWF Deutschland. 
Retrieved from 
https://mobil.wwf.de/fileadmin/fm-
wwf/Publikationen-PDF/WWF-Study-Forests-
Ablaze.pdf 

Islam, M., & Kim, J. M. (2014). An effective approach 
to improving low-cost GPS positioning accuracy in 
real-time navigation. The Scientific World 
Journal, 2014. 1-8. 
https://doi.org/10.1155/2014/671494 

Molina-Pico, A., Cuesta-Frau, D., Araujo, A., 
Alejandre, J., & Rozas, A. (2016). Forest 
monitoring and wildland early fire detection by a 
hierarchical wireless sensor network. Journal of 
Sensors, 2016. 
https://doi.org/10.1155/2016/8325845 

Mukherjee, A. (2016). Smoke detection using mq-2 gas 
sensor. Retrieved from 

https://create.arduino.cc/projecthub/Aritro/smoke-
detection-using-mq-2-gas-sensor-79c54a 

Niranjana, R., & HemaLatha, T. (2018). An 
autonomous iot infrastructure for forest fire 
detection and alerting system. International 
Journal of Pure and Applied Mathematics, 
119(12), 16295-16302. Retrieved from 
https://acadpubl.eu/hub/2018-119-
12/articles/6/1512.pdf 

Obanda, Z. (2017). Multi-sensor fire detection system 
using an arduino uno microcontroller (Doctoral 
dissertation, Strathmore University). Retrieved 
from 
https://suplus.strathmore.edu/handle/11071/5686 

Perez, J. (2017). Causes et consequences of forest fires. 
Retrieved from https://www.ompe.org/en/causes-
et-consequences-of-forest-fires/ 

Stefanidou, M., Athanaselis, S., & Spiliopoulou, C. 
(2008). Health impacts of fire smoke inhalation. 
Inhalation Toxicology, 20(8), 761-766. 
https://doi.org/10.1080/08958370801975311 

Thomas, D., Butry, D., Gilbert, S., Webb, D., & Fung, 
J. (2017). The costs and losses of wildfires. Special 
Publication NIST SP-1215. 
https://doi.org/10.6028/NIST.SP.1215 

 

United Nations. (n.d.). Forest Fire. Retrieved from 
http://www.un-spider.org/disaster-type/forest-fire 

85



  
 

COMPUTER AND SOFTWARE 
TECHNOLOGY, AND ROBOTICS 

Electronic Cartero Machine (ECM): An RFID-Based  
One-Way SMS-Sending Kiosk 

 
Carla Allyxzandra C. Biag   

Tarlac Montessori School, Tarlac City, Tarlac 
 

AAbbssttrraacctt::  The study's goal was to see whether a one - way text messaging machine using RFID 
will be effective to the students, teachers, and parents/guardians. The study has taken 
advantage of the school’s usage of RFID to record the attendance. The same RFIDs are to be 
used to register into the Electronic Cartero Machine (ECM). The researchers built a system 
where students can message their parents/guardians their concerns by tapping the students 
registered RFID using the Raspberry Pi as a controller to show the GUI (Graphical User 
Interface) of the system. The main program is custom made using Java SE (Standard Edition) 
and Swing. There are 20 respondents to the survey, consisting of the students, teachers, 
parents/guardians, and administrative staffs to evaluate the appearance, maintainability, 
ease in usage and accuracy. The survey uses general acceptability indicators to describe the 
mean of the outcome. From the results of the survey, the appearance mean is 4.25 which 
suggests that the design of the ECM, especially the GUI is clear and identifiable, the 
maintainability mean is 4.7 which indicates that it can easily be maintained. Ease in usage is 
4.9 which means that it can send the text messages to the proper recipients. The overall mean 
is 4.5675. It scored "Excellent" on the general acceptability indicators. Furthermore, the 
researchers discovered that the ECM is similar with the regular cellular phones in terms of  
sending time. Also, the number of characters being sent affects the sending time of the ECM. 
   
KKeeyy  WWoorrddss::  SMS; RFID; GUI; no cellular phone policy; communication 

 
1. INTRODUCTION 

RFID stands for Radio Frequency 
Identification which is an auto recognition technology 
that allows RFID reader to read data from RFID tags 
(labels) via wireless communication or better to say 
via radio signals from a distance (Scanlan, 2015). 

The principle of using RFID to track things is 
used by many schools today to keep track of the 
students’ attendance, students’ time of arrival and 
departure from school that then texted to the students’ 
parents. 

The Lyceum of the Philippines University 
creates a Laguna Student Electronic Attendance and 
Logging System. This study was developed to create 
an electronic attendance and logging system using 
Radio Frequency Identification (RFID) and Short 
Messaging Service (SMS) with a web-based 
management system portal that allows user to access 
real time data to ensure campus security and smart 
information management. 

Currently, with the widespread use of 
technology, the Department of Education (DepEd) in 
the Philippines has issued Department Order (DO) 
No. 83, s. 2003 - Reiteration to DECS Orders Nos. 70, 
s. 1999 and 26, s. 2000 - Prohibiting Students of 
Elementary and Secondary Schools from Using 
Cellular Phones and Pagers During Class Hours.  

With order being implemented, students are 
not allowed to bring cell phones, an example of a 
school implementing such policy is the school of the 
researcher. 

 In this line, the researcher is making a 
proactive approach that can help improve 
communication between students and parents in case 
a message is needed to convey in any given situation. 
Using this system, just tap their RFID, screen will be 
activated, type your message, press send and will 
automatically send the text message to any GSM 
network of parent’s registered number, then will 
prompt the message has been sent and will logout 
automatically to serve the next student. 
  
1.1 Statement of the Problem 

The study aims to provide a more efficient 
system of communication between the students of 
Tarlac Montessori School and their attending 
guardians. 

The study also aims to answer the following 
questions: 

1. How can the Electronic Cartero Machine be 
described in terms of: 

1.  Appearance; 
2.  Maintenance; 
3.  Ease in usage ; 
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4.  Accuracy? 
2. Is there a significant difference between the 

ECM and the regular cellular phone in terms 
of sending time? 

3. Is there a significant relationship between 
the sending time of the ECM and the number 
of characters sent? 

4.  What are the implications of the 
ElectronicCartero machine to the society? 
 

1.2 Significance of the Study 
The purpose of this study is to strengthen the 

communication between the attending guardians and 
students during the students’ time in school. With this 
study, the school would have an alternative 
communication system which can be utilized when a 
student needed to message their parents because of an 
emergency or because they needed something. 

This study will significantly benefit 
the  attending guardians students, and the school 
administrations. 

 
1.3 Scope  

The researchers’ proposed system will be 
using the idea or concept of the current system of the 
RFID of Tarlac Montessori School (which notifies 
parents/guardians if their child has entered or left the 
school campus) and enhance it by adding an SMS so 
that the student will be able to send a message to the 
parents/guardians regarding specific topics using 
their own RFIDs. The system can be used by all 
schools that have acquired or will acquire for an RFID 
system. 

 
2. METHODOLOGY 
  
2.1 Experimental Design 

The researchers developed an RFID-
Raspberry Pi-GSM System to test the one-way text 
processing system that will be needed in the 
study.  Figure 1 shows the System Block Diagram. 
The main program is custom made using Java SE 
(Standard Edition) and Swing [GUI (Graphical User 
Interface) Development Language for Java] or simply 
Java program. For an RFID and GSM system to link 
to Java program, the programmers use AT 
(Attention), expect and bash (Bourne Again Shell) 
programming languages. As shown in the Figure 1, 
the student’s ID is used to tap the ID to RFID reader. 
The RFID reader will forward the information to the 
data base on Raspberry Pi. The RFID information 
embedded will served as login authentication to enter 
the system. The ID should be registered to the system, 
otherwise a message will prompt that the student is 
not a registered user and cannot use the system until 
the student completed the registration process. 

System Administrator is responsible to process the 
addition of user/s in the system. Once the system 
recognized that the student is a valid user, a GUI 
(Graphical User Interface) will appear to the LCD 
monitor processed using Raspberry Pi running on 
Raspbian OS (Operating System). Java JRE (Java 
Runtime Environment) is also installed in the 
Raspbian to run the Java program. The student can 
send the SMS message to his/her parent’s cell phone 
numbers regardless of their carrier’s network. The 
system is capable to identify and process SMS in any 
network. The GSM System is used to process any SMS 
to and from the Raspberry Pi. The sender or student 
can see two previous successful message sent by the 
parent or guardian found in Inbox as shown in Figure 
4. 

 

 
FFiigguurree  22..    RRFFIIDD--RRaassppbbeerrrryy  PPii--GGSSMM  PPrroojjeecctt  SSyysstteemm  

BBlloocckk  DDiiaaggrraamm  
 

 
FFiigguurree  33..    MMaaiinn  GGUUII  DDeessiiggnn  

 

 
FFiigguurree  44..  SSMMSS  GGUUII  DDeessiiggnn 
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FFiigguurree  55  sshhoowwss  tthhee  RReeggiissttrraattiioonn  GGUUII  DDeessiiggnn 

 

 
The system was be tested by random 

students, teachers, parents/guardian, and 
administrative staffs using the effectiveness, 
reliability, and maintainability criteria. 

To assure  the quality of the RFID-Raspberry 
Pi-GSM System, the researchers asked the help of the 
school’s System Engineer and Programmer to check 
and evaluate on the system functionality and make 
sure that it will be able to send the one-way text 
message to the parents of the students at any cases 
and everything is considered. This will fault proof and 
be able to correct the bug/s in case it will be found out. 
Aside from technical checking, the researchers also 
asked the Systems Engineers to evaluate the system 
in terms of effectiveness, reliability, and 
maintainability. 
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2.2 Experimental Procedures 
A. Assembly and Preparation of Raspberry Pi 

System and Peripherals 
B. Testing the hardware and system function 
C. Program Design and Programming 
D. Testing, Evaluation, and Prototyping 
E. Respondents’ Testing and Evaluation 

 
2.3 Data Gathering Instruments 

After the respondents tested the device, the 
researchers gave them a questionnaire that will rate 
the device based on the three criteria: effectiveness, 
reliability, and maintainability. The data that the 
researchers gathered were used  in helping to address 
the problems that is sought to be answered by the 
study. 

 
2.4 Statistical Treatment 

Statistical Tools were used to measure the 
appearance, maintainability, ease in usage and 
accuracy was mean on the one-way text messaging 
system or RFID-Raspberry Pi-GSM System. The Two 
Sample T-Test assuming equal variance and the 
Pearson Product Moment Coefficient of Correlation 
were used to determine the significant difference and 
relationships in the study.  

Pearson’s r 
r=nxy-(x)(y)nx2-(x)2ny2-(y)2 
 
T-Test 
t=1-2-d0sp1n1+1n2 

 
2.5 Indicators 
  
TTaabbllee  11 
GGeenneerraall  AAcccceeppttaabbiilliittyy  IInnddiiccaattoorr 

IInntteeggrraall  VVaalluuee IInntteerrvvaall DDeessccrriippttiioonn 

1 1.00 – 1.80 Poor 

2 1.81 – 2.60 Fair 

3 2.61 – 3.40 Good 

4 3.41 – 4.20 Very Good 

5 4.21 - 5.00 Excellent 

 
TTaabbllee  11 shows the integral value with the 

corresponding description of the general acceptability 
indicator.  

 
 
 
 

3. RESULTS & DISCUSSIONS 
These are the findings from the tests 

conducted in this study and the interpretation of these 
findings. 

TTaabbllee  22 
AAvveerraaggee  ssccoorreess  ooff  tthhee  OOnnee--wwaayy  tteexxtt  mmeessssaaggiinngg  

ssyysstteemm  uussiinngg  RRFFIIDD 

RReessppoonnddeennttss 
MMeeaann  ssccoorree  ppeerr  iinnddiiccaattoorr:: 

AAppppeeaarraannccee MMaaiinnttaaiinnaabbiilliittyy EEaassee  iinn  
UUssaaggee AAccccuurraaccyy 

High School 
Teachers 4 5 4.5 5 

Grade School 
Teachers 4.5 4.5 5 5 

Pre School 
Teachers 5 5 5 5 

High School 
Parents 5 4.5 5 5 

Grade school 
parents 3.5 4.5 4.5 4.5 

Preschool 
Parents 3 5 4 5 

IT Specialists 4.5 5 5 5 

Office Staffs 4.5 4.5 5 4.5 

Yayas 4 4.5 5 5 

Students 4.5 4.5 5 5 

GGeenneerraall  
AAvveerraaggee 

44..2255 44..77 44..88 44..99 

 
  TTaabbllee  22  shows the average score the One-way 

text messaging system using RFID acquired in terms 
of appearance, maintainability, ease in usage and 
accuracy in the survey that was conducted to the 
following people; two (2) High school teachers, two (2) 
Grade school teachers, two (2) Preschool teachers, two 
(2) High school parents, two (2) Grade school parents, 
two (2) Preschool parents, two (2) IT specialists, two 
(2) Office staff, two (2) yayas, and two (2) students. 
Table 2 also shows the general average the One-way 
text messaging system acquired in terms of the five (5) 
aspects mentioned. 
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TTaabbllee  33 
GGeenneerraall  DDeessccrriippttiioonn  ffoorr  tthhee  OOnnee--wwaayy  tteexxtt  mmeessssaaggiinngg  
ssyysstteemm  uussiinngg  RRFFIIDD 

GGeenneerraall  
AAcccceeppttaabbiilliittyy  
IInnddiiccaattoorrss 

MMeeaann  
SSccoorree  ppeerr  
iinnddiiccaattoorr 

DDeessccrriippttiioonn  
ppeerr  iinnddiiccaattoorr 

GGeenneerraall  
MMeeaann 

GGeenneerraall  
DDeessccrriipp
ttiioonn 

Appearance 4.25 Excellent 

44..55667755 EExxcceell--
lleenntt 

Maintainability 4.7 Excellent 

Ease in Usage 4.8 Excellent 

Accuracy 4.9 Excellent 

 
  As the table shows, the mean scores the One-

way text messaging system using RFID acquired in 
terms of appearance is 4.25 which translates to 
excellent in the description indicator. This suggest 
that the design of the One-way text messaging system, 
especially the GUI is clear and can be identified easily. 

 In terms of Maintainability, the One-way text 
messaging system using RFID garnered a mean of 4.7 
which is considered as excellent. This indicates that it 
can easily be maintained by the people in charge of it 
and that it is not too costly to operate. 

 The One-way text-messaging system using 
RFID, in terms of Ease in Usage, garnered a mean 
score of 4.8 which is equivalent STET. This means 
that the One-way text messaging system is easy to 
understand and operate or that it is user-friendly in 
general. 

 With a 4.9 mean score, the One-way text 
messaging system using RFID is very good in terms of 
accuracy. This means that the One-way text 
messaging system is capable of and is good in sending 
the text messages to the proper recipients. Also, this 
means that the system can record the correct data 
(phone number. of students) for each RFID. 

 Overall, the general mean the One-way text 
messaging system using RFID acquired is 4.5675 
which is considered to be very good. This means that 
the one-way text-messaging system is acceptable and 
has received a high score in terms of appearance, 
maintainability, ease in usage and accuracy. 
  
TTaabbllee  44 
DDiiffffeerreennccee  oonn  tthhee  SSeennddiinngg  TTiimmee  ooff  tthhee  EECCMM  aanndd  
CCeelllluullaarr  PPhhoonnee 

VVaarriiaabblleess MMeeaannss αα  
LLeevveell ddff CCrriittiiccaall  

VVaalluuee tt--SSttaatt DDeecciissiioonn 

ECM 
7.09 

0.05 8 2.3060 0.4879 Do not 
Reject Ho Cellular 

Phones 7.51 

 
Table 4 shows the difference on the sending 

time of the ECM and of regular phones. It can be seen 
that at alpha level 0.05, degree of freedom of 8, the 
critical value is 2.3060; comparing this to the 
computed t-statistic of 0.4879, the null hypothesis is 
not rejected. Thus, there is no significant difference on 

the sending time of the ECM and of regular phones. It 
can also be inferred that the ECM and the regular 
cellular phones have the same sending time. Thus, in 
terms of time in sending, the two resources are just 
the same. 

 
TTaabbllee  55 
RReellaattiioonnsshhiipp  BBeettwweeeenn  tthhee  NNuummbbeerr  ooff  CChhaarraacctteerrss  aanndd  
SSeennddiinngg  TTiimmee  ooff  tthhee  EECCMM 

VVaarriiaabblleess MMeeaannss αα  
LLeevveell ddff CCrriittiiccaall  

VVaalluuee rr--SSttaatt DDeecciissiioonn 

Characters 
30 

0.05 7 0.666 0.7822 Significant 
Sending 
Time 8.19 

 
Table 5 shows the relationship between the 

number of characters sent and the time required to 
send these by the ECM. It can be seen that at 0.05 
level of significance and critical value 0.666 the 
computed r-stat, 0.7822 will reject the null hypothesis. 
Thus, there is a significant relationship between the 
sending time of the ECM and the number of 
characters sent. This infers that the number of 
characters being sent by the ECM will affect the 
sending time of the ECM. 

 
4. CONCLUSION  

One of the alternative solution to send SMS 
inside the school campus from a TMS student to 
parent if needed is the proposed one-way text 
messaging. 

The prototype is working as expected and can 
send a SMS to parent/guardian in case of emergency.  

This system can be used by the TMS and be 
able to strengthen the policy of not bringing cell phone 
inside the campus. Students will have anytime readily 
mode of emergency communication through one-way 
text messaging system with their parent or guardian. 
This can be installed in several units around school 
strategically and serves as very good additional 
options to the TMS students.  

Using RFID will enable students feel secured. 
Every student’s RFID has unique card number and 
allow their RFID card to send SMS using the one-way 
text messaging system provided if they are registered 
to the system. The data base of registered students 
will control the access to be able to send SMS to 
student’s registered number of parent/guardian. Also, 
There is no significant difference between the ECM 
and the regular cellular phone in terms of sending 
time. And there is a significant relationship between 
the sending time of the ECM and the number of 
characters sent. 

 
5. RECOMMENDATIONS 

The prototype made is intended  to make the 
one-way text messaging system work like how to make 
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the RFID system function and be connected to 
raspberry pi, how the GSM system sends SMS without 
fail, and how these two systems collaborated using 
Java program. Here are the recommendations of the 
researchers to improve and optimize the system: 

1. Upgrade the monitor to 7 inches for better 
reading and usage experience. 

2. Change the RFID reader or module and GSM 
module to basic board function  to lessen the 
cost of the system, 

3. Find the same  keyboard size that is  easy to 
use. 

4. Explore on using a smaller version of 
Raspberry Pi which is the Raspberry Pi Zero 
W model. 

5. Design a container or box same size as the 7 
inches monitor and RFID reader. 

6. Install power bank module that can supply 
all power requirements of raspberry pi, RFID 
system, and GSM system. 

7. Improve the cooling system to avoid excessive 
heat accumulating on the container. 

8. Optimize the window (GUI) settings that can 
fit a 7inche screen. 

9. Another thorough programming debugging to 
check possible bugs that will affect the 
sending of SMS and reading RFID 
performance.  

10. Explore of using GSM modem instead of GSM 
module. This will enable two or more units 
share the same number. This is also a cost-
effective approach. 
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AAbbssttrraacctt::  The age of technology has paved the way for technological advancements and 
inventions, one of which are Unmanned Underwater Vehicles (UUV) which are deployed in 
marine ecosystems for various purposes. This technology displays the potential of safer and 
more efficient monitoring methods for marine surveillance. However, in the Philippines, 
numerous leading marine organizations still use traditional methods such as the use of divers 
to collect data for research purposes. Thus, it is the study’s general objective to conceptualize 
a UUV model that may be adapted in the Philippines for marine surveillance operations. The 
study undergoes a 4-step-process in fulfilling the general objective, this involves: (1) the 
Consultation of Marine Organizations and Personnel, (2) the finding of the Electrical 
Hardware Components, (3) the Simulation of the Conceptualized Drone Shapes, and (4) the 
Analysis of the Simulation Results. Through this systematic approach, the study 
conceptualized 3 drone shapes namely: the Disc Shape, the Torpedo Shape, and the Anomalous 
Shape. These conceptualized shapes were modeled and simulated through SolidWorks, where 
the ideal water conditions of the Philippines were set to accurately test the efficiency of these 
drone shapes. The obtained results suggest that the torpedo shape is the most ideal shape to 
utilize in Philippine marine surveillance application. 
   
KKeeyy  WWoorrddss::  unmanned underwater vehicle; conceptualize; SolidWorks; marine surveillance; 
drone shapes 

 
1. INTRODUCTION 

The UUV industry has introduced the 
viability of UUVs for marine surveillance. The 
integration of this drone technology underwater can 
be crucial in aiding long-term inexpensive, more task 
efficient, and safer practices in conducting 
underwater expeditions (The Explorer, n.d.). An 
example would be Irobot’s Seaglider, a UUV 
specifically for surveillance purposes, that displayed 
the potential of UUVs for a safer and more efficient 
oceanic monitoring. However, given the diversities in 
the conditions of the world’s bodies of waters, it is 
necessary to appropriate the drone design with 
regards to its own environmental challenges. As such, 
there is a surplus of different UUV designs in the 
market such as the spherical, torpedo, and anomalous 
each having their own sets of advantages and 
disadvantages (Chen & Liu, 2011). 

 
The objective of this study is to conceptualize 

UUV models that may be adapted in the Philippines 
for surveillance purposes. The following steps were 
performed to accomplish the said objective: 

1. To consult with various marine related 
organizations and personnel regarding 
various information needed for an ideal UUV. 

2. To find the different electrical hardware 
components of the drone. 

3. To simulate the hydrodynamics effects of 
different drone shapes through SolidWorks 
Flow Simulation. 

4. To analyze the results of the simulation and 
identify the ideal drone shape to use in the 
Philippines. 
 
The study aims to help various organizations 

in the Philippines that advocate towards the 
preservation of marine wildlife and coral reefs as the 
study conceptualizes UUV models that can be 
integrated in the Philippines. Furthermore, the study 
extends knowledge in the field of underwater drones 
as the study provides comparative data between 
different shapes of UUVs through the parameters 
coefficient of drag and drag force.  

 
The primary focus of this study revolves 

around the effectiveness of various UUV shapes in 
Philippine oceans. The design aspect of the 
conceptualized drones relies on the incorporation of 
the various electrical components specialized for 
marine surveillance into the different hull shapes. 
Certain external procedures such as the programming 
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of the electrical components, actual fabrication of the 
drones, and post processing of gathered data by the 
drone is not included in the study. A total of 3 drone 
shapes were done in SolidWorks: spherical shape, 
torpedo shape, and manta ray shape. These designs 
were then tested through SolidWorks Flow simulation 
to identify their coefficient of drag and drag force. 

 
2. METHODOLOGY 
FFiigguurree  11 
Flow of Methodology

Note. This figure shows the flow of which the 
objectives were done in sequence. 

 
2.1 Marine Organizations and Personnel 
Consultation 

Following the process seen in figure 1, proper 
guidance was imperative in setting the groundwork 
for the study to build upon. A survey was made 
through Google forms and was administered to 
various organizations and personnel in the field of 
marine biology. Personnel from marine organizations 
such as DLSU SHORE, Coral Guardian, Marine 
Conservation Ph, and National Oceanic and 
Atmospheric Administration (NOAA) took part in the 
survey; which includes inquiries about the ideal specs 
of an effective UUV while also including questions 
regarding the respondents’ preferred drone shape 
based on the researchers’ 3 initial drafts; the disc, the 
torpedo, and the manta ray (see Appendix A).  

 
2.2 Electrical Hardware Components 

The types of electrical components for the 
internal and external parts of the drone were selected 
to accommodate the compiled responses from the 
survey. The components to be included were centered 
around features, compatibility, and market 
availability. The various components were then 
compiled together in a table presenting their function, 
weight, quantity, and price (see Appendix B). 

 
2.3 Simulations of Conceptualized Drone 
  
22..33..11  DDeessiiggnn  MMooddeell 

The 3 shapes in this subsection were modeled 
in SolidWorks by the researchers themselves. Every 
shape consists of the same components in quantity 
and quality but differs in its placement for each drone. 
Therefore, the shapes have been designed based on 
being compact with regards to the volume of the 
internal components. All of the designs were 
uniformly made out of 6061 aluminum alloy due to its 

reliability in UUV applications. This material is 
popular in underwater applications as it is corrosive 
resistant and precipitation hardened (Metal 
Supermarkets, 2017). A tether was also integrated 
into the designs since radio waves cannot travel too 
well through water. 

 
TTaabbllee  11 
Compiled Drone Models 

Disc Manta Ray Torpedo 

   

 
Note. This table presents the processed models 
through the use of SolidWorks Visualize for a more 
presentable look. This however does not change the 
overall shape and performance of the drones. 

 
To model the disc shape seen in table 1, it was 

divided into two areas: the main component area and 
the outer ring area. To achieve this disc shape, 4 
thrusters were mounted vertically along the x-axis of 
the outer ring area at an equal distance from one 
another. The concept behind the positioning of these 
thrusters is based on the thrusters of quadcopters. 
The outer ring area is connected to the main 
component area through the use of watertight 
enclosures that also functions as a means for the 
wiring of the thrusters to be safely connected to the 
main component area. The main component area 
comprises the electrical components necessary for the 
drone to function. Located on the side of the main 
component area is the pH sensor while below it is the 
mounted camera, temperature sensor, and depth 
pressure sensor. The 2 Subsea lights are located 
separately; one is located directly at the top of the 
main component area, while the other is located 
directly below the main component area. 

 
Now for the modeling of the manta ray shape 

in table 1, the position of the thrusters is as follows: 2 
thrusters mounted vertically for upward and 
downward motions, and 2 thrusters mounted 
horizontally for propelling the drone forward. 
Although the thrusters are mounted at different 
orientations, the thrusters were however aligned at 
the same axis with each other for them to function as 
intended. This is done in order for the drone to have 
stability while thrusting the drone forward. However, 
due to the 2 thrusters positioned at the back, a hollow 
passage was implemented in order for them to have 
access to water flow. For the other external 
components of the drone, the water quality sensors are 
allocated on a chin compartment below the hull; While 
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the internal components, the camera, and the two 
subsea lights are located inside the hull.  

 
For the last design in table 1, the torpedo 

shape, there are 4 thrusters that are all positioned 
equidistant to each other located at the back of the 
drone where it can propel the drone forward. The 
other external components of the drone such as the 
water quality sensors and tether are also positioned in 
the back, while the camera and the subsea lights are 
allocated inside a chin compartment below the craft so 
that graphical recording is directed frontside of the 
drone’s axis. 
 
22..33..22  AAccttuuaall  SSiimmuullaattiioonnss  
  To set up the simulation environment, the 
following options were selected from the wizard 
command: external analysis excluding all cavities 
and internal spaces for the analysis type, water with 
a density of 1,023.6 kg/m3 for the fluid to be 
considered, and default for the wall conditions. 
According to Sea temperature (n.d.), the lowest 
recorded water temperature in Manila for the past 
years is 25℃ with a corresponding density of 1,023.6 
kg/m3. Due to the inverse proportion of temperature 
and density, using this temperature is tantamount to 
simulating the drones at the highest density. Now for 
the initial velocity condition, this was set to 1.5 m/s 
and 2.0 m/s derived from other drones that were 
considered (see Appendix C). However, due to the 
disc shape’s design, two (2) assumptions were made 
in terms of how the initial velocity condition should 
be directed based on how it should be moving. First, 
if the thrusters can tilt, then the drone’s movement 
should be parallel to the x-axis. Second, if the 
thrusters are fixed in its orientation, then the drone’s 
movement should be approximately around 45° from 
the x-axis. The mesh settings used in the simulations 
can be seen in table 2 wherein these were set to: 
initial mesh level of 4, refining fluid cells level of 3, 
and refining cells at fluid/solid boundary level of 4. 

  
TTaabbllee  22 
Mesh of the Drone Models 

Disc Manta Ray Torpedo 

 

  

 
2.4 Analysis of Simulation Results  
 The effectiveness of each UUV shape was 
based on the parameters: coefficient of drag and drag 
force. Thus, it was imperative to analyze the said 

parameters in conjunction to the pressure contours 
and velocity flows. The analysis of the parameters 
was done via comparison and transparency checking 
with regards to present-day data. Important concepts 
such as the reference area and streamlined bodies 
were also considered in the analysis. 

 
3. RESULTS AND DISCUSSION 
  
3.1 MARINE ORGANIZATIONS AND 
PERSONNEL CONSULTATION 
  
TTaabbllee  33 
Responses from the Consultation 

Marine 
Organization/ 
Personnel 

Recommended 
Electrical 
Hardware 

Recommended 
Battery 
Duration 

Recommended 
Operational 
Depth 

Preferred 
Drone 
Shape 

Director of 
DLSU Shore 

Temperature 
Sensor 

2 to 3 hours 50 meters Spherical  

Marine 
Ecologist of 
NOAA 

Alkalinity Sensor 
Temperature 
Sensor 

3 to 4 hours 30 to 50 
meters 

Torpedo  

Marine 
Conservation 
Ph 

pH Sensor 
Temperature 
Sensor 

2 to 3 hours 40 or 150 
meters 

Torpedo  

Coral 
Guardian 

pH Sensor 
Temperature 
Sensor 

2 to 3 hours Purpose 
Dependent 

Spherical  

Note. Presented in this table are the summarized responses that were considered 
by the researchers in conceptualizing the disc, torpedo, and manta ray shapes.  
 

3.2 Conceptualized Drone Simulations 
TTaabbllee  44 
Compiled Simulation Results 

SSiimmuullaattiioonn  RReessuullttss  aatt  11..55  mm//ss   
DDrroonnee  SShhaappee CCooeeffffiicciieenntt  ooff  DDrraagg DDrraagg  FFoorrccee 
Disc at 0° -0.5585 -36.05 
Disc at 45° -0.1318 -49.31 
Manta Ray  -0.4576 -27.63 
Torpedo  -0.7927 -16.49 
SSiimmuullaattiioonn  RReessuullttss  aatt  22..00  mm//ss 
Disc at 0° -0.5596 -64.20 
Disc at 45° -0.1273 -84.69 
Manta Ray  -0.4790 -51.42 
Torpedo  -0.7928 -29.33 

  
FFiigguurree  22 
Coefficient of Drag vs Velocity 
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FFiigguurree  33 
Drag Force vs Velocity 

 
  
FFiigguurree  44 
Coefficient of Drag vs Drag Force 

 
As presented in figure 2, it can be noticed that 

among the 3 shapes, the disc shape at its second 
assumption, when it is angled at 45° from the x-axis, 
had the lowest coefficient of drag. An explanation to 
this is that among the factors that affect the drag 
equation, the reference area has an inverse 
relationship to the coefficient of drag (NASA, n.d). 
This means that as the reference area increases, the 
coefficient of drag should decrease. Consequently, the 
disc at its second assumption had the least coefficient 
of drag while having the largest reference area among 
the other shapes as seen in table 5. This is consistent 
with the result obtained from the torpedo wherein the 
torpedo shape, which has the smallest reference area, 
had the highest coefficient of drag.  

 However, the coefficient of drag is not the sole 
determinant in the drag equation. According to 
Restarts (n.d.), drag force, the force obtained in the 
drag equation, is dependent on numerous other 
variables such as density, velocity, and shape. This 
explains the data seen on figure 3 wherein the disc at 
its second assumption yielded the highest drag force 
despite it having the lowest coefficient of drag. The 
reason behind its high drag force attributes to the flow 
of fluid with regards to its shape. Referring to table 6, 
it can be observed that heavy turbulence is 
experienced at the rear of the drone. In contrast to 
this, the torpedo shape experienced a more streamline 
flow of fluid that correlates to less agitation or 

turbulence of fluid particles as it moves through a 
body (Swan, 2011). This resulted in a lower drag force 
despite its higher coefficient of drag. 

 
TTaabbllee  55 
Compiled Pressure Contour 

Di
sc at 0° 

Di
sc at 45° 

M
anta Ray 

To
rpedo 

 

 

 

 

 

 

 

 
 

TTaabbllee  66 
Compiled Velocity Flow 

Di
sc at 0° 

Di
sc at 45° 

M
anta Ray 

To
rpedo 

 

 

 

 

 

 

 

 
 

4. CONCLUSION 
 This study, which aims to develop UUV 

models that can be adapted in the Philippines, has 
found out that based on the survey conducted, an ideal 
UUV should have 3 hours operational time and a 
depth rating of at least 30 meters. Moreover, the disc 
and torpedo shapes are preferred drone shape 
amongst the survey respondents. Now referring to the 
results seen in table 3, it can be inferred that based on 
the discussion in section 3, the ideal drone shape for 
the Philippines would be the torpedo. There were 2 
bases for this interference. First, despite the torpedo’s 
coefficient of drag being the highest, it was the closest 
one to the acceptable coefficient of drag value for 
underwater purposes. The coefficient of drag for most 
vehicles based on the cross-sectional area ranges from 
0.8 to 1 (Marine Technology Society, 2017). 
Furthermore, the torpedo shape obtained the lowest 
drag force amongst the other drone designs. A similar 
observation was made in the thesis of Shah (2008) 
wherein he stated that torpedo shapes experience less 
drag compared to that of non-torpedo shapes. 

 
 For the proceeding studies to be conducted, a 

possible area of improvement for this research would 
be to consider upward and downward motions as well 
to investigate the lift force of the shapes. Moreover, 
simulation software that uses tetrahedral meshes 
such as Ansys could also be used to further improve 
the study as the SolidWorks Flow Simulation was only 
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limited to cuboid meshes. Lastly, a significant 
rendition of this study would be to fabricate the drones 
for actual experimentations. 
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7. APPENDICES 
AAppppeennddiixx  AA 
SSuurrvveeyy  QQuueessttiioonnnnaaiirree   
 
FFiigguurree  AA11 
Compiled Survey Questionnaire 

 

 
 
 
AAppppeennddiixx  BB 
EElleeccttrriiccaall  HHaarrddwwaarree  CCoommppoonneennttss 
TTaabbllee  BB11 
Internal Electrical Hardware Components 

Component Function Weight Quantity Total 
Price 

Pixhawk 
Autopilot 

An advanced 
autopilot/command 
center through 
which each 
command is taken 
and translated to 
the other 
components of the 
drone 

33.3 
grams 

1 $170.00 

ZTW 40A 
Brushless 
ESC 

A non-physical 
controller that 
indicates the speed 
of the thrusters’ 
speed. 

36 grams 4 $72.00 

BlueRobotic 
Power Sense 
Module 

A module that 
provides current 
and voltage sensing 
to the Pixhawk 
autopilot 

Not 
indicated 

1 $31.00 

Fathom-x 
Tether 
Interface 
Board Set 

A tether interface 
board that Enables 
HD video and high-
bandwidth data 
over 300m+ tether 
lengths. 

N/A 2 $338.00 

Raspberry Pi 3 
Model B+ 

A credit-card sized 
computer with a 
1.4GHz 64-bit 
quad-core 
processor, dual-

45 grams 1 $48.00 
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band wireless LAN, 
Bluetooth 4.2/BLE, 
faster Ethernet, 
and Power-over-
Ethernet support 

BlueRobotic 
16 GB SD card 
preloaded 
with Raspian 
for ArduSub 

A micro SD card 
preloaded with the 
Rasparian Linux 
Operating system 
and is preloaded 
with the software 
needed for ArduSub 

Not 
indicated 

1 $16.00 

BlueRobotic 
Left-Angle 
Micro USB 
Cable for 
Raspberry Pi 
to Pixhawk 

A cable capable of 
connecting a Micro-
USB to USB-A 
cable which can be 
connected to the 
Raspberry Pi 
computer and 
Pixhawk autopilot 

23 grams 1 $10.00 

BlueRobotic 
5V 6A Power 
Supply 

A simple voltage 
regulator that 
provides a steady 
5V at up to 6A for 
Raspberry Pi and 
Pixhawk servo rail. 

Not 
indicated 

1 $22.00 

HiLetgo 
MPU9250 
Gyroscope, 
accelerator, 
magnetometer 
sensor 

A powerful inertial 
measurement unit 
(IMU) for 
Raspberry Pi 2/3/4 
that adds X, Y, Z 
axis-functions for 
determining 
acceleration, and 
magnetometer 
sensor. 

2.72 
grams 

1 $8.99 

Battery A custom-made 
battery-pack that 
accommodates the 
required electrical 
output of the 4 
thrusters and other 
components 

Not 
indicated 

1 
 

 
TTaabbllee  BB22 
External Electrical Hardware Components 

Component Function Weight Quanti
ty 

Price 

GAOHAU 
pH 0-14 

An 
underwater 
pH sensor 
with a pH 
range of 0-14 
pH and <= 1 
minute. 

136.078 
grams  

1 $40.99 

BlueRobotics
  
Celsius Fast-
Response, 
±0.1°C 
Temperature 
Sensor (I2C) 

An 
underwater 
temperature 
sensor has an 
accurate 
sensor of down 
to tenths-
celsius and a 
fast 
response/read
ing time of 
(0.5 m/s flow). 

Not 
indicat
ed 

1 $60.00 

BlueRobotics 
Bar30 High-
Resolution 
300m 
Depth/Press
ure Sensor 

An 
underwater 
pressure 
sensor for 
300m depth 
operating 
capacity and 
depth 
resolution of 
2mm. 

Not 
indicat
ed 

1 $72.00 

BlueRobotics 
Low-light 
HD USB 
Camera 

An 
underwater 
camera based 
on the Sony 
IMX322 with 
a 1/2.9” sensor 
and a 2MP-
1080p pixel 
count; to 
attain 
maximum 
light 
sensitivity. 

Not 
indicat
ed 

1 $99.00 

BlueRobotics 
Lumen 
Subsea Light 

An 
underwater 
observation 
light with a 
fully 
dimmable 
PWM and has 
a light 
efficiency 
output of 1500 
lumens at 15 
watts. Its 
beam is rated 
with a 135͒ 
coverage and 
6200k color 
temperature. 

Not 
indicat
ed 

1 $115.00 

Hawk Hobby 
Underwater 
Thrusters 

An 
underwater 
reversible 
thruster with 
860 RPM and 
rated at 300W 
max power. 

163 
grams 

1 $49.99 

Camera 
Mount 

A custom-
built 3D CAD 
camera mount 
for the 
BlueRobotic 
Low-light HD 
USB Camera  

Not 
indicat
ed 

1 Not 
applicab
le 

Fathom ROV 
Tether 

A 70-meter 
polyurethane 
jacketed 
tether 
connected to 
the drone’s 
tether 
interface 
board which 
connects the 
drone to the 
topside 
computer. 

Not 
indicat
ed 

1 $350.00 

Microsoft 
Xbox One 
Controller 

A 
wired/wireless 
gamepad 
controller is 
compatible 
with Windows 
10 or Linux 
operating 
systems. 

281 
grams 

1 $59.99 

Topside 
Computer 

A topside 
Windows 10 
os operating 
device with 
8GB ram, i5 
processor, and 

Not 
indicat
ed 

1 649$ 
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solid-state 
drive (SSD). 

 
AAppppeennddiixx  CC 
  RReesseeaarrcchh  aanndd  CCoommmmeerrcciiaall  DDrroonnee  SSppeecciiffiiccaattiioonnss 
TTaabbllee  CC11 
Available Drone Specifications 

Disc Drones 
Drone Max 

Speed 
Battery 
Duration 

Battery 
Capacity 

Max 
Depth 

Kiro 
Developed 
Drone 

2.1 m/s Not 
indicated 

Not 
indicated 

Not 
indicated 

Underwater 
Disk Robot 

2.57 m/s Not 
indicated 

3000W Not 
indicated 

Spherical Auv Not 
indicated 

Not 
indicated 

8kWh 150 
meters 

Four Rotor 
Dish Drone 

Not 
indicated 

Not 
indicated 

Not 
indicated 

Not 
indicated 

Torpedo Drones 
Bluefin-21 2.3 m/s Not 

indicated 
13.5 kWh 4500 

meters 
SPURV 1.95 m/s 5 hours Not 

indicated 
3650 
meters 

REMUS-100 2.6 m/s Not 
indicated 

1.5 kWh 100 
meters 

Anomalous/Commercial Drones 
PowerDolphin 4.5 m/s 2.0 hours 5,800 

mAh 
Not 
indicated 

iBubble 1.5 m/s 1.5 hours Not 
indicated 

60 
meters 

Fifish V6 1.5m/s 4 hours 9000 
mAh 

100 
meters 

Gladius Mini 2.0 m/s 2 hours 5000 
mAh 

100 
meters 

Blueye 
Pioneer 

1.5m/s 2 hours 96 Wh 150 
meters 
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The Rise of Dough: Mid-Pandemic Baked Desserts Startups 
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Mary Charlene Nicole C. Tan, and Godwin Boan A. Canlas 

De La Salle University Integrated School, Manila 
 

AAbbssttrraacctt::  Since the Philippines implemented the COVID-19 community quarantine, many 
Filipinos either lost their jobs or stopped going to work. Due to  lack of a stable income source, 
many Filipinos resorted to selling various items, including baked goods, via online platforms. 
This study aimed to explore the phenomenon and its corresponding factors on the emergence 
of startups that mainly sell baked desserts on Facebook and Instagram during the quarantine 
period in Metro Manila. The researchers investigated whether external factors (i.e., social-
cultural circumstances and economic circumstances) and internal factors (i.e., intrinsic 
motivations and attitudes toward baked desserts) affected the rise of baked desserts startups. 
The researchers also investigated the consumer’s decision to establish an online baked desserts 
startup during the pandemic. In the end, the researchers found out that the consumers’ 
intrinsic motivation played the most significant role in influencing consumer decision to begin 
an online baked dessert startup, which links to external factors. Additionally, attitudes toward 
baked desserts only affected the menu and business planning; but did not motivate consumers 
to start selling due to their love for eating baked desserts. Despite such, external and internal 
factors contribute to the emergence of baked desserts businesses during the pandemic. The 
findings of this study provide insight into the mid-pandemic state of the online baked desserts 
industry. 
   
KKeeyy  WWoorrddss::  baked desserts startups; online businesses; COVID-19 pandemic; consumers; 
entrepreneurs 

 
1. INTRODUCTION 

Since the onset of the COVID-19 pandemic 
early March 2020, the strictly imposed nationwide 
community quarantine forced Filipinos to stay at 
home and businesses to shut down. Most Filipinos lost 
their jobs (Department of Labor and Employment, 
2020) and had to find a way to make ends meet. 
Meanwhile, businesses’ physical closure allowed 
potential proprietors to enter the marketplace via 
online shopping sites and social media (Dannenberg et 
al., 2020; Gibreel et al., 2020; Zhang et al., 2020). The 
estimated number of registered online businesses in 
the Philippines grew from 1,700 in March 2020 to over 
68,000 as of August 10, 2020 (Crismundo, 2020).  

Furthermore, the COVID-19 pandemic 
resulted in consumer panic buying, thus reducing 
bread in groceries and supermarkets (Campos, 2020; 
Easterbrook-Smith, 2020). Not being able to access 
bread products when they craved for them caused 
consumers to bake the goods independently 
(Easterbrook-Smith, 2020; Wolf & McQuitty, 2013, as 
cited in Kirk & Rifkin, 2020). Some consumers showed 
a negative attitude toward baked desserts (Laguna et 
al., 2020). Others consumed sugary foods to mitigate 
stress and better their mood, considering the 
pandemic (Di Renzo et al., 2020).  

 Since the consumers could not go outside, 
they spent more time at home and engaged in baking 
(Bracale & Vaccaro, 2020). Baking became their 
means of coping with boredom and stress; and bonding 
with their family (Bracale & Vaccaro, 2020; 
Easterbrook-Smith, 2020). As the pandemic deprived 
them of control toward aspects of their life, the 
consumers continued baking out of confidence in their 
capabilities (Mochon et al., 2012, Kirk et al., 2015, as 
cited in Kirk & Rifkin, 2020). Some even imparted 
their baking experiences and outputs with others 
because they felt happy for doing so (Belk, 2014, as 
cited in Kirk & Rifkin, 2020).  

Eventually, those consumers became 
entrepreneurs to solve a consumer problem (Hamdi-
Kidar & Vellera, 2018). Such is more likely to happen 
at life periods marked by minimal risk to one’s 
profession (Hamdi-Kidar & Vellera, 2018). Second, 
they considered the current cultural conditions of 
COVID-19 and needed to adapt to the so-called ‘new 
normal’ (Ratten, 2020). Given the pandemic, they also 
wanted to provide their families with adequate funds 
while enjoying a lifestyle aligned with their values 
(Ratten, 2020).  

The psychological reactance theory states 
that any perceived threat to freedom arouses 
reactance, as shown in Figure 1 (Clee & Wicklund, 
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1980). Hence, if an individual gives high importance 
to their lost liberty, it would be imperative for them to 
do acts that would allow them to immediately 
establish their lost freedom (Clee & Wicklund, 1980). 
Comparably, the pandemic imposed mobility 
restrictions among consumers of baked desserts, who 
then reacted by baking and selling dessert goods in an 
attempt to regain their freedom.    

 
FFiigguurree  11 
Psychological Reactance Theoretical Framework  
 

 
 
Note. Adapted from “Consumer Behavior and Psychological 
Reactance” by M. A. Clee and R. A. Wicklund, 1980, Journal of 
Consumer Research, 6(4), 389-405 
(https://www.jstor.org/stable/2488740). Copyright 1980 by Oxford 
University Press.  

 
The researchers noticed a significant rise in 

the number of Filipino consumers who baked and 
started an online baked desserts business during the 
pandemic (Arnaldo, 2020; Navarette, 2020; 
Nepomuceno, 2020). As of this writing, no present 
studies exactly addressed the factors that led to the 
given mid-pandemic phenomenon. Hence, this study 
aims to investigate the said factors by answering the 
following questions: 

1. How did the pandemic-induced socio-cultural 
circumstances motivate the consumers to 
start an online baked desserts business?  

2. How did the pandemic-induced economic 
circumstances drive the consumers to start 
an online baked desserts business?  

3. How did one’s intrinsic motivations urge the 
consumers to become entrepreneurs of baked 
desserts during the quarantine period? 

4. How did one’s attitudes toward baked 
desserts influence the consumers to establish 
a baked dessert startup amidst the 
pandemic? 

 
2. METHODOLOGY  
  
2.1. Conceptual Framework 

The researchers posited different factors 
(independent variables) behind the emergence of 
baked dessert startups (dependent variables) during a 
health crisis. The independent variables of the study 
are classified into external and internal factors. 
External factors consist of the socio-cultural and 

economic circumstances induced by the COVID-19 
pandemic. On the other hand, internal factors 
comprise the intrinsic motivations and attitudes 
toward baked desserts that consumers govern in their 
minds. Given the conceptual framework in Figure 2, 
the researchers hypothesized that (1) socio-cultural 
circumstances, (2) economic circumstances, (3) 
intrinsic motivations, and (4) attitudes toward baked 
desserts drove the consumers to start a baked desserts 
business. 
  
2.2. Research Design 

The researchers employed an exploratory 
qualitative research study method to understand and 
uncover the reasons and factors that influenced the 
consumers to begin baked desserts businesses amidst 
the pandemic. Hence, they interviewed business 
owners whose menu only consisted of baked desserts 
from the beginning of their operations until the 
researchers’ data collection phase throughout the 
pandemic.  
  
2.3. Participants 

The bases of operations of the selected 
business-participants had to be in any city of Metro 
Manila. Second, they had sold their products on 
Facebook and Instagram, which were among the most 
frequently used social media applications that enabled 
said businesses’ information to reach more customers 
(Nistor, 2020). Applying Slovin's formula, the 
determined number of participants was 100. However, 
given the circumstances arising from the pandemic, 
only 51 eligible respondents were interviewed.  
  
2.4. Data Collection Process 

The interviews were held entirely online 
through oral and written methods. The researchers 
met with the participants through a video meeting via 
Zoom or Google Meet for the former. Meanwhile, the 
latter method utilized Google Docs, wherein the 
participants answered a Google document containing 
the interview questionnaire at their chosen time.  
  
2.5. Data Analysis Process 

The researchers used qualitative content 
analysis to analyze the collected data and answer the 
research questions. It is divided into five phases, 
namely, (1) reading the data intensively, (2) building 
the coding frame, (3) coding the data, (4) analyzing the 
coded data, and (5) presenting the results (Kuckartz, 
2019). 
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FFiigguurree  22 
Conceptual Framework on Mid-Pandemic Baked 
Dessert Startups 

 
Note. The conceptual framework shows that external 
factors and internal factors influence the emergence of 
baked dessert startups during the COVID-19 
pandemic.  
  
3. RESULTS AND DISCUSSIONS 
  
3.1. Socio-Cultural Circumstances 

The consumers’ socio-cultural circumstances 
entail certain events—whether online or physical—
during the pandemic that involve their social 
networks. As it turns out, the establishment of online 
businesses by peers and relatives positively influences 
consumers in establishing businesses by challenging 
them to do the same and go out of their comfort zone, 
learn new baking or management skills, or exhibit 
their baking capabilities. The practice of posting 
pictures of baked desserts on social media, meanwhile, 
prompted consumers to bake as a pastime and analyze 
the market and its baked desserts preferences. 
Similarly, popular social media trends allowed 
consumers gain market insight and try something 
new, which affected the consumers’ motivation and 
menu planning. Most consumers decided not to follow 
food trends to differentiate themselves from their 
competitors. The emergence of online businesses 
inspired consumers to believe that they could be 
successful. Lastly, getting persuaded and receiving 
support and advice from their social networks pushed 
the consumers to start selling their outputs.  

“Seeing these posts have [sic] enlightened me 
that baked goods are “in” during this pandemic and 
that a lot of people are interested in them. Personally, 
I spent my time baking different things and learning 
about its process. I realized, ‘Why not make something 
out of this?’.” 
  
  
  

3.2. Economic Circumstances 
Economic circumstances are induced by 

government-imposed lockdown measures and impact 
the consumers’ livelihood and the economy of their 
surroundings. Consumers saw the establishment of 
their online business to augment their financial needs, 
hence establishing their baked desserts startup. 
Despite this, consumers believe that having an online 
baked desserts business cannot guarantee a stable 
income. The business’s profitability depends on its 
management strategy, advertising strategy, and 
popularity among customers. Some consumers who 
were able to go out mentioned a surplus in the supply 
of baked desserts or a shortage in ingredients for 
baking desserts; both attributed to the heavy 
saturation of online baked desserts businesses. This 
motivated the consumers to sell their baked desserts. 

“It [shortage of baked desserts] challenged us 
to place our brand above others, aware that the 
competition is saturated.” 
  
3.3. Intrinsic Motivations 

The American Psychological Association (n.d.) 
defines intrinsic motivation as “an incentive to engage 
in a specific activity that derives from pleasure in the 
activity itself (e.g., a genuine interest in a subject 
studied).” It is the consumer’s internal reason as to 
why they sold baked desserts during the pandemic. 
Before the pandemic, consumers already baked 
desserts as their pastime and were interested in 
starting a baked desserts business. However, the lack 
of time and money restricted them from doing such. 
When the pandemic confined them to their homes, 
changed their circumstances, and gave them free 
time, the consumers decided to sell their baked 
desserts. Consumers baked desserts—whether for the 
first time or not—and created a business to cope with 
the pandemic and its socio-cultural and economic 
circumstances. Through such, they were able to 
alleviate stress, distract themselves, remain 
productive, ease boredom, strengthen their familial 
and social relationships, and learn a new hobby or 
leisure activity. Furthermore, it provided an 
opportunity to learn how to manage a business and 
gain income amidst the pandemic. Consumers also 
expressed the desire to alter their lifestyle during 
quarantine by modifying their prior habits, improving 
skills, and changing jobs with their business. 

“It [establishing a baked desserts business] 
really helped us put all the time we had in our hands 
to good use. And since there is a pandemic, we were 
still able to connect with friends and family who we 
have not seen in a while because they order from us.” 
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3.4. Attitudes Toward Baked Desserts 
Attitudes toward baked desserts involve the 

preferences of the consumer-turned seller and their 
buyers toward the product from the former’s 
perspective. As it turns out, not all current baked 
dessert startup owners were regular consumers of 
baked desserts. Instead, they became baked dessert 
startup owners simply because they liked baking and 
were influenced by their socio-cultural circumstances, 
economic circumstances, and intrinsic motivations. 
Nonetheless, they are regarded as “consumers” in this 
study as they consume or try their baked products. 
Therefore, attitudes toward baked desserts influence 
consumers’ motivation to establish their startup by 
increasing their confidence in the products they sell. 
Some consumers were encouraged to do so by their 
personal baked dessert preferences. They tend to 
believe that the market would also patronize their 
baked desserts, which they find delicious. Also, the 
consumers can enjoy the process of baking the 
desserts they love while being able to eat them 
afterward. In terms of menu and business planning, 
most consumers considered their potential customers’ 
preferences, either alone or alongside theirs, to attract 
customers and appeal to a broader market. Overall, 
attitudes toward baked desserts only play a small part 
in influencing the consumers’ motivation in starting a 
business. 

“I do not sell something that I do not like 
because it defeats its purpose of me enjoying it while I 
bake them. At the same time, in order to gain more 
customers, I also had to consider their preferences, 
and we have to adapt in an ever-changing 
community.” 

 
4. CONCLUSION AND 
RECOMMENDATIONS 

In the end, it was found that the consumers’ 
intrinsic motivations, which play the most significant 
role in influencing consumer decision to begin a baked 
dessert startup, are linked to other internal factors 
(i.e., intrinsic motivations and attitudes toward baked 
desserts) and other external factors (i.e., economic 
circumstances and socio-cultural circumstances). The 
consumers’ attitudes toward baked desserts, 
meanwhile, only have little influence on their 
motivation as it only influences menu and business 
planning; but does not precisely motivate a consumer 
to start selling due to their love for eating baked 
desserts. Despite such, it can be concluded that socio-
cultural circumstances, economic circumstances, 
intrinsic motivations, and attitudes toward baked 
desserts influence the consumers’ motivation in 
establishing a business. 

Hence, combining these four factors 
contributes to the emergence of baked dessert goods 

businesses during the pandemic. The findings of this 
study establish that entrepreneurship is a viable way 
for consumers of baked desserts to cope with the 
pandemic in an instance of job loss, stress, and 
boredom. The study also allows potential and current 
consumers-turned-sellers in the baked desserts 
industry to assess saturation and profitability.  

The researchers recommend that future 
researchers employ a quantitative methodological 
approach to prove the current study’s results 
empirically. Furthermore, they can also widen the 
range of participants by gathering data from online 
baked dessert businesses in the other regions of the 
Philippines and interviewing baked desserts 
businesses that established a physical store even 
before the pandemic.  

For current and potential businesses, the 
researchers recommend the business owners to 
improve marketing, administrative, and financial 
strategies to stay profitable in the industry, given the 
rise in the number of competitors. They also 
recommend baked desserts goods business owners to 
consider the risks of entering the baked desserts 
industry and its corresponding solutions, as its 
market becomes more saturated and competitive.  
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Exploring the Startup Costs and Profit of Bitcoin Mining  
in Urban Philippines 

 
Enrico Fernando C. Taleon, and Rigil Kent L. Cobrador 

San Beda College Alabang, Muntinlupa City 
 

AAbbssttrraacctt::  Bitcoin and other cryptocurrencies, with their promised easy income scheme, caught 
the attention of many nations along with the Philippines. The starting price of bitcoin and its 
profitability differed from nation to nation because of varied electricity costs, internet service 
providers, and currency value. The study aimed to explore the initial investment and the 
theoretical expected profit within one year of Bitcoin mining. The researchers used an 
exploratory research design and data mining techniques to gather quantitative data regarding 
the specifications of four different ASIC models, Meralco rates from September 2020, and 
monthly fees from the top three (3) internet service providers in the Philippines. The study did 
not cover industrial-sized cryptocurrency mining but instead, focused on an independent 
miner. The study found that theoretically, in one year, none of the ASIC’s yielded enough profit 
to have returned the initial investment. The Philippines’ higher than average internet service 
prices, electrical rates and market competition have jeopardized the profit in bitcoin mining. 
Hence, individual miners who do not join a mining pool put their investment at risk. A profit 
may have been established with other cryptocurrencies such as Etherium or cloud mining. A 
more sustainable and energy efficient Philippines could be the best answer to the dilemmas 
one could face with Bitcoin. If one could have easy access to sustainable power sources, a profit 
could be made stable and predictable. 
   
KKeeyy  WWoorrddss::  bitcoin; cryptocurrency; asic; isp; ncr 

 
1. INTRODUCTION 

Cryptocurrency is defined as digital or virtual 
currency that is secured by cryptography; hence the 
name “cryptocurrency” (Frankenfield, 2020). 
Cryptocurrency is near impossible to counterfeit due 
to its use of cryptography. This security garnered the 
interest of many people as outside of being incredibly 
secure, this also exists outside the control of national 
governments, and otherwise involved authorities. 
Before Bitcoin came to life, propositions for digital 
money were already being proposed and explored. 
Eventually, Satoshi Nakamoto would create what is 
known today as Bitcoin (Chohan, 2017). Nakamoto’s 
paper entitled “Bitcoin: A Peer – to – peer Electronic 
Cash System” explains how the system would work 
and how transactions would take place. 

 Ever since Bitcoin was first mined in 2009 
(Hong, 2020); it has remained one of the most popular, 
and most valuable types of cryptocurrency. As more 
people realize that cryptocurrency can be earned 
passively and requires an incredibly small effort, 
people start investing in something called 
cryptocurrency mining, or more specifically, Bitcoin 
mining. Kenton (2020), in his article entitled “Bitcoin 
Mining,” defines Bitcoin mining as an action 
performed by high specification computers to solve 
complex computation math problems. This means 

people can earn money just by setting up computers 
running Bitcoin mining software. 

 Though, there is not much recorded history 
regarding when Bitcoin first reached the Philippines; 
virtual currency was officially acknowledged by the 
Banko Sentral ng Pilipinas in Circular 944, series of 
2017. The circular defined cryptocurrency in the 
Philippines and included requirements and guidelines 
regarding the use of cryptocurrency. With 
cryptocurrencies being acknowledged and legalized, 
many Filipino citizens have taken an interest in 
cryptocurrency mining. The issue being encountered 
from the rise of popularity in Bitcoin is that people 
start investing into it without understanding its 
financial implications and its risks from mining. It is 
common to find articles and videos about Bitcoin, but 
these sources may only convince people to invest in 
sub-standard equipment. In this study, the 
researchers will explore the startup costs and profits 
of Bitcoin mining in urban Philippines. It highlights 
the profitability of personal Bitcoin mining in the 
Philippines, extending to its potential risks. 
Furthermore, the study also aims to fill the research 
gap regarding Bitcoin and other cryptocurrency 
mining in smaller countries like the Philippines.  
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2. METHODOLOGY 
In order to explore the costs of Bitcoin mining 

in the Philippines, the researchers used an 
exploratory research design and data mining 
techniques that gathered quantitative data regarding 
the prices of ASIC’s, electrical rates, and the monthly 
rates from the top three (3) internet service providers 
(ISP) in the Philippines. The data for the ASIC’s were 
taken from their respective seller sites, electrical rates 
for September 2020 were taken from Meralco’s 
monthly breakdown, and the ISP prices were taken 
from an article by Pineda, (2020). Four different 
ASICs from different brands were considered: The 
Antminer S19 Pro, the EBIT E12+, the M40 410 TH/S 
Whatsminer, and the Strongu STU 8. The numerical 
data was gathered by the researchers without any 
intervention and manipulation in prices besides the 
conversion of dollar into peso. 

Through classification of bitcoin startup costs 
and the materials to invest in, the researchers were 
able to predict if a miner, without joining any mining 
pools or organization, would profit in one year. The 
prediction of the possible profit in bitcoin mining and 
the risks one may have encounter was reflected in the 
various price list collected in major bitcoin sites and 
shops in urban Philippines. 

The figure 1 below discussed the process of the 
data mining utilized in the study. All of the startup 
costs data was based on online references that classify 
the price of the ISP, identify the different ASIC prices 
and determine the USD conversion to PHP. These 
data were significant in the analyses of the inferred 
profit one may have gained in bitcoin mining 
investment. The simple calculation of profit was based 
on a generic mathematical computation published in 
an online article by Byju’s (2019). 
  
FFiigguurree  11 
Research Process Flowchart

 

  
Note. The theoretical profit of Bitcoin mining was 
calculated by deducting the total gained to total spent, 
whereas, total spent was calculated by the summation 
of ASIC price to energy cost. 

 
 
3. RESULTS AND DISCUSSION 
  
TTaabbllee  11 
Initial Purchase Price of an ASIC 

ASIC Model Price in 
Dollar 

Price in 
Peso 

M40 410TH/S 

WHATSMINER 
3,999.00 194,071.47 

ANTMINER S19 PRO 2,387.00 115,841.11 
STRONGU STU 8 1,615.00 78,375.95 
EBIT E12+ 1,500.00 72,795.00 

Note. Conversion rate was adapted from X-Rates, 
https://www.x-
rates.com/average/?from=USD&to=PHP&amount=1
&year=2020. The conversion was based from 
September 2020 rates of USD to PHP. 

 
Table one discussed the initial purchase price 

of the four ASIC’s considered in the study. It was 
necessary to convert each ASIC price to Philippine 
Peso using standard rates before considering purchase 
value because certain websites and sellers were 
permanently set in a specific currency. Thus, if one 
purchased from a site using a credit or debit card set 
in a different currency type, they would be paying a 
greater or lesser value than what was indicated on the 
shop due to currency conversion, (Saccomanno, 2019). 
  
TTaabbllee  22 
Energy and Generation Costs  

ASIC-Specific 
Energy Usage 

Yearly 

ASIC Model Wattage kWh Consump
-tion 

Genera-
tion Cost 

M40 410TH/S 

WHATSMINE
R 

2570 2.57 22,513.20 91,988.94 

ANTMINER 
S19 PRO 

3250 3.25 28,470.00 116,328.42 

STRONGU 
STU 8 

2100 2.10 18,396.00 75,166.06 

EBIT E12+ 2500 2.50 21,900.00 89,483.40 
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Note. Generation cost was retrieved from 
MERALCO generation rates of September 2020. 
Generation Cost was in Philippine Peso. Generation 
cost was calculated by multiplying consumption by 
4.09. Yearly energy consumption was calculated by 
multiplying the kWh by 8,760, the number of hours in 
a calendar year. 

Among the ASIC’s, the Antminer model was 
found to have the highest generation costs while the 
Strongu model has the lowest. Fantazzini and Kolodin 
(2020) discussed that an ASIC with fair generation 
cost must be considered by a miner for it would affect 
the capability of profit drastically because of its 
maintenance fees and other operational expenses. 
Generation costs wise, it was best to use the Strongu 
model. 
  
TTaabbllee  33 
Internet Charges  

Cost of 25 Mbps Plan 

Internet Service 
Provider 

Monthly 
(Base) Yearly 

Converge ICT 
Solutions 1,500.00 18,000.00 

ONE SKY (Sky Fiber) 1,499.00 17,988.00 

PLDT 1,699.00 20,388.00 

 
Note. Retrieved from Best DSL & Fiber 

Internet Broadband Providers & Plans in the 
Philippines by A. Pineda (2020). Prices were in 
Philippine Peso. Yearly costs were computed by 
multiplying monthly price by 12.  

The 25 Mbps plan was considered standard 
for Bitcoin mining because this speed could already 
support most online activities, such as HD streaming, 
simultaneous browsing, downloading, and uploading, 
(Anders, 2020). This was further discussed in an 
online article by InternetAdvisor in 2020 that a 25 
Mbps plan would be enough for Bitcoin mining. 
Internet stability was more important than internet 
speed, hence, internet speed was only needed for data 
syncing. Assuming that all three internet service 
providers were of equal caliber and offer a consistent 
internet connection, using ONE SKY would be the 
best way to make a profit because it is the cheapest 
among the three. 
  
  
  
  
  
  
  

TTaabbllee  44 
Expenditures in One Year  

ASIC 

Expend
i-ture 
Type 

M40 410TH/S 

WHATSMIN
ER 

ANTMIN
ER S19 
PRO 

STRONG
U STU 8 

EBIT 
E12+ 

Initial 
Price 194,071.47 115,841.11 78,375.95 72,795.0

0 

Energy 
Cost for 
1 Year 

91,988.94 116,328.42 75,166.06 89,483.4
0 

Total 286,060.41 232,169.53 153,542.0
1 

162,278.
40 

 
TTaabbllee  44 
Continued  

Total Expenditure in One Year 

Inter-
net 
Service 
Provide
r 

M40 410TH/S 

WHATSMIN
ER 

ANTMINE
R S19 PRO 

STRONG
U STU 8 

EBIT 
E12+ 

Con-
verge 
ICT 
Solu-
tions 

304,060.41 250,169.53 171,542.01 180,278.4
0 

ONE 
SKY 
(Sky 
Fiber) 

304,048.41 250,157.53 171,530.01 180,266.4
0 

PLDT 306,448.41 252,557.53 173,930.01 182,666.4
0 

 
Note. Prices were in Philippine Peso. There 

were three (3) different total expenditures in one year 
depending on what ISP was considered. Values were 
computed using the values from tables 1, 2, and 3. 

It was apparent from the table that it was 
very expensive to invest in Bitcoin mining even for 
just a year. With this high cost, Bitcoin mining was 
not just a small-time investment and it required a 
resourceful and constant attitude to profit from it. 
Hogan (2020) emphasized that in Bitcoin mining, the 
get-rich-quick schemes were to good to be true, 
whereas, the road for Bitcoin investments can be 
rough and risky. 
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TTaabbllee  55 
Estimated Amount Mined and Profit in a Year of 
Mining 

 
ASIC Model Hash Rate 

(TH/s) 
Equivalent 
Peso Mined 
Per Year 

M40 410TH/S 

WHATSMINER 410 279,637.62 

ANTMINER S19 
PRO 110 75,024.95 

STRONGU STU 
8 46 31,859.46 

EBIT E12+ 50 34,102.03 
 

Profit in a Year of Mining 

Internet 
Service 
Provider 

M40 410TH/S 

WHATSMI
NER 

ANTMI
NER 
S19 PRO 

STRON
GU 
STU 8 

EBIT 
E12+ 

Converge ICT 
Solutions -24,422.79 

-
175,144.
58 

-
139,682
.55 

-
146,17
6.37 

ONE SKY 
(Sky Fiber) -24,410.79 

-
175,132.
58 

-
139,670
.55 

-
146,16
4.37 

PLDT -26,810.79 
-
177,532.
58 

-
142,070
.55 

-
148,56
4.37 

 
Note. The value of Bitcoin was retrieved from 

YCharts (2020). All values were in Philippine Peso. 
The value of one Bitcoin considered was 10,622.79. 
Negative values signified a loss instead of a profit. 

The losses in one year would be large among 
the listed ASICs except for the Whatsminer which 
would be close to being able to at least break even. 
This showed that theoretically, no matter what ASIC 
or ISP one might use, there was little to no profit 
expected after one year. The reasoning behind this 
was because of the inability of the Philippines to 
compete with giants such as China and Iceland whose 
computing power was much greater among developing 
countries, (Adalbjornsson, 2019). Energy in the 
Philippines was one of the most expensive in Asia, in 
which an article by Uy (2018) was cited; the 
maintenance fees became too high to make a profit. 
When compared to the aforementioned 
Cryptocurrency giants who have access to cheaper 
electricity and were also able to efficiently use 
secondary power sources such as hydropower and 
geothermal power. Bitcoin miners in the Philippines 
would be hemorrhaging a lot of their potential profit 
just to pay for the bills according to Padilla (2020), 

through personal communication with the 
researchers. 

 
 
4. CONCLUSION AND 
RECOMMENDATION 

The exploration of the startup costs and profit 
of bitcoin mining in urban Philippines suggested that 
theoretically, the costs of investment in Bitcoin 
mining would require big monetary values and could 
be risky because none of the four identified ASIC’s 
were able to profit after one year in the Philippines, 
regardless of the ISP used. Even the M40 410 TH/s 
WhatsMiner, the most expensive and efficient unit 
considered in this study, was unable to output a profit. 
The researchers have speculated that the inability of 
the four ASICs to profit in the Philippines was due to 
the expensive electricity costs of the country compared 
to other nations. Hence, the researchers concluded 
that the expensive startup costs would have generated 
no profit in personal bitcoin mining in the urban 
Philippines.  

Bitcoin mining in the Philippines could not be 
recommended for an individual who do not have the 
monetary capacity, resourcefulness, and social 
network because the electricity costs, maintenance 
costs and other operational expenses of running an 
ASIC in the country would not guarantee a profit. The 
researchers would have suggested other types of 
mining cryptocurrency or trading, whereas a miner 
would be able to profit if they could have ventured to 
other cryptocurrencies such as Etherium or with cloud 
mining. Careful decision making for this kind of 
service should be applied because many cloud mining 
services are not registered under the Security and 
Exchange commission and are considered illegal. 

Lastly, a more sustainable and energy 
efficient Philippines could be the answer to the 
dilemmas one could face with Bitcoin. If a starting 
individual or a large-scale cryptocurrency miner could 
have an easy access to sustainable power sources such 
as geothermal energy, wind energy and solar energy, 
a profit could be made stable and predictable, boosting 
the country’s economic prosperity. 
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Karanasan ng mga Piling Negosyante ng Produktong Damit Pambabae 
sa Paggamit ng Estratehiyang Green Marketing 

 
Camille Victoria G. Jaurigue 

Assumption College, Makati 
 

AAbbssttrraakk::  Ang pag-aaral na ito ay naglalayong masuri ang karanasan ng mga negosyante na 
nagbebenta ng produktong damit pambabae na gumagamit ng estratehiyang green marketing. 
Ang instrumentong ginamit sa pangangalap ng datos ay Patnubay na Talatanungan na may 
labing pitong tanong tungkol sa mga temang green design, green pricing, at green disposal. 
May walong (8) kalahok na negosyante ng damit galing sa Metro Manila na pinili gamit ang 
purposive sampling teknik. Isinagawa ang pangangalap ng datos simula sa pagbubuo ng 
gabay na tanong pagkatapos ay ipinakita at inaprubahan ng dalubguro bago ito ipinadala sa 
e-mail ng mga tinarget na kalahok hanggang sa isagawa ang video call sa napagkasunduang 
petsa at oras.  Nakita sa isinagawang pananaliksik na ang mga negosyanteng ay gumagamit 
ng green design sa paraan ng paggamit ng mga sustainable fibers, at ito ay nakakatulong sa 
kalikasan dahil sa paggamit ng mga natural na mapagkukunan. Lumitaw rin na ginagamit 
ang green pricing sa paraan ng pagpepresyo ayon sa kanilang gastos. Sa huli, nakita sa 
pananaliksik na papel na ang paggamit ng mga negosyante sa green disposal ay sa paraan ng 
pagdo-donate o pagre-recycle ng kanilang retaso at iba pang basura. Sa ganitong paraan 
nakatutulong sa pagliligtas ng kalikasan. Nirekomenda ng mananaliksik sa mga grupo na 
maaaring magsagawa ng pag-aaral na gaya nito na mas mapalawig pa ang kaalaman tungkol 
dito at sa iba pang mga negosyante ng damit pambabae na makita nila ang kahalagahan ng 
pagsuporta sa green marketing at ang epekto nito sa kinabukasan ng kalikasan ng mundo. 
   
KKeeyy  WWoorrddss::  green marketing; green design; green pricing; green disposal 

 
1. INTRODUKSIYON 

Tumataas  ang pagdami ng mga negosyo na 
sumusunod sa estratehiyang Green Marketing. Ayon 
sa artikulo na isinulat nina Arseculeratne at 
Yazdanifard (2014), ang ideya ng Green Marketing ay 
umiikot sa pagiging makalikasan ng mga negosyo. 
Kinakailangan ang pag-aaral na ito upang magkaroon 
ng mas malalim na pag-unawa tungkol sa mga 
estratehiya na ginagamit ng mga negosyante na 
nagbebenta ng damit pambabae sa Green Marketing. 
Base kina Workman at Lee (2011), ang mga babae ang 
kasangkot sa pamimili ng mga damit sa industriya ng 
fashion.  Ayon sa pag-aaral nina Mishra at Sharma 
(2010) nagbigay ng  oportunidad at hamon ang 
paggamit ng Green Marketing sa India. 
Gayundin  ang pag-aaral na isinulat nina Cherian at 
Jacob (2012), tungkol naman sa mga saloobin ng mga 
mamimili sa mga produktong gumagamit ng Green 
Marketing. Dahil sa mga pag-aaral na ito, nakita ang 
kakulangan sa pag-aaral ng mga estratehiyang Green 
Marketing na ginagamit ng mga negosyante sa damit 
pambabae sa Pilipinas. Base sa isang artikulo na 
isinulat nina Bick, Halsey, at Ekenga (2018), limang 
porsyento (5%) ng tambakan ng basura ay puno ng 
mga damit na tinapon lamang. Mahalaga na 
malaman ng mga negosyante ang mga posibleng 

paraan sa pagnenegosyo na makabubuti  sa 
kalikasan.  
  
22..  KKAAUUGGNNAAYY  NNAA  LLIITTEERRAATTUURRAA  AATT  PPAAGG--AAAARRAALL 

Mas lalong magiging malinaw ang 
pagkakaunawa sa pag-aaral at pagsisiyasat sa 
paksang sinasaliksik dahil matutunghayan sa 
bahaging ito ang mga kaugnayan na pag-aaral at 
literatura na ginagamit ng mananaliksik. 
  
GGrreeeenn  MMaarrkkeettiinngg 

Ayon sa isang artikulo mula kay Sarkar 
(2012), ang green marketing ay tumutukoy sa 
pagtaguyod ng mga produktong makalikasan. Dahil 
dito, mas pinipili ng maraming mamimili sa mga 
negosyo na gumamit ng green marketing. Bukod pa 
rito, ayon kay Bukhari (2011), mayroong ebidensya na 
nagpapahiwatig na nagbabago ang kaugalian ng mga 
tao dahil sa kanilang pagmamalasakit sa kalikasan.  
  
DDaammiitt  PPaammbbaabbaaee   

Ang disenyo ng mga damit na gumagamit ng 
green marketing ay nakadugtong sa makalikasan na 
pagsasanay ng negosyo (Kim & Hall, 2015). Bagaman, 
ayon kina Cervellon at Carey (2011), mayroong 
tatlong grupo ng mga mamimili tungkol sa kanilang 
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mga motibasyon at mga inaasahan sa mga green 
fashion at beauty products: 

1. Health benefits, ‘health-conscious consumers’ 
2.  Environmentalists 
3.  Quality hunters 

Samakatuwid, mas nagkaroon ng kamalayan 
ang mga mamimili tungkol sa mga problemang 
nararanasan ng kalikasan, at dahil dito, mas pinipili 
nila ang pagbabawas ng basura sa mundo at ang 
pagsuporta ng mga green na negosyo (Cherian & 
Jacob, 2012).  
  
PPaarraaaann  nngg  PPaaggggaammiitt   

Ang unang uri ng green marketing ay ang 
green design,  ayon kay Koszewska (2015) na 
inayunan nina Thilak & Saravanan (2015), mahalaga 
na sumunod ang mga negosyo na nagbebenta ng mga 
damit ang pagpapanatili ng prinsipyo ng disenyo 
(sustainable design principles). Ilan sa mga nabanggit 
na halimbawa ay ang paggamit ng “sustainable fibers, 
low-impact materials, at marami pang iba.  Dahil sa 
green design nakikinabang dito ang kalikasan. Ayon 
kay Kumar (2017), ang “ecological organic cotton, 
bamboo fiber, color natural silk, at corn fiber” ay  ilan 
sa mga hinabi na ginagamit ngayon sa mga 
makalikasan na negosyo.  

Ang pangalawang uri ng green marketing ay 
ang green pricing. Ito ay ang pagpre-presyo ng mga 
produkto (Sohail, 2017). Ngunit, ayon kay Epstein 
(2018), naaapektuhan rin ang mga presyo ng mga 
produkto at serbisyo na umaasa sa enerhiya, dahil sa 
pagkontrol ng greenhouse gases. Ayon kay 
Yenipazarli at Vakharia (2015), kahit anong 
stratehiya ng pagpepresyo ang gagamitin ng isang 
negosyo, may ugali ang mga mamimili na pipiliin nila 
ang mga green na produkto liban sa mga produkto na 
hindi nakakatulong sa kalikasan.  

Ang huli ay ang green disposal. Maaaring 
mabawasan ang gastos ng mga negosyo dahil sa 
pagbabawas ng nakakapinsala na pagtatapon (Saini, 
2013). Ayon kina Bianchi at Birtwistle (2010), ang 
kamalayan ng mga mamimili tungo sa mga 
problemang nararanasan ng kalikasan ay dahil sa 
pagkakaroon ng mga donasyon ng damit at 
pagbebenta ng second-hand na damit, maliban sa mga 
naitatapon. 

       
3. KONSEPTWAL NA BALANGKAS 

Nagsimula ang balangkas  sa estratehiya ng 
Green Marketing. Sa ilalim nito bibigyang pokus ang 
kasuotang pambabae at sa ilalim ng kasuotang 
pambabae ang tatlong paksang 
tatalakayin  sa  estratehiya ng Green Marketing, ang 
Green Design,  ang Green Pricing, at ang huling 
bahagi ay ang Green Disposal.  
  
  

4. MGA LAYUNIN NG PAG-AARAL 
Ang pananaliksik na ito ay nakatuon sa 

karanasan ng mga piling negosyante ng produktong 
damit pambabae sa paggamit ng estratehiyang Green 
Marketing. 

Nais ng mga mananaliksik na masagot ang 
mga sumusunod na katanungan: 

1.  Ano ang mga karanasan ng mga piling 
negosyante ng produktong damit pambabae 
sa paraang green design ng estratehiyang 
Green Marketing?  

2.  Ano ang mga karanasan ng mga piling 
negosyante ng produktong damit pambabae 
sa paraang green pricing ng estratehiyang 
Green Marketing? 

3.  Ano ang mga karanasan ng mga piling 
negosyante ng produktong damit pambabae 
sa paraang green disposal ng estratehiyang 
Green Marketing? 
 

5. SAKLAW AT LIMITASYON 
        Sakop ng pananaliksik na ito ang mga 

karanasan ng mga piling negosyante ng damit 
pambabae sa paggamit ng estratehiyang Green 
Marketing. Ngunit, ang pokus lamang ng 
mananaliksik ay ang Green Design, Green Pricing, at 
Green Disposal. Nilimitahan ng mananaliksik ang 
pag-aaral na ito sa mga negosyanteng gumagamit ng 
estratehiyang Green Marketing na nasa Metro 
Manila lamang. Walang naganap na paglilimita sa 
edad ng mga piling negosyante basta’t sila ay 
gumagamit ng mga estratehiyang Green Marketing. 

 
6. KAHALAGAHAN NG PAG-AARAL 

Ang pananaliksik na ito ay magsisilbing 
tulong para sa mga negosyante na hindi pa 
gumagamit ng mga estratehiyang Green Marketing.  
 
Kaya mahalaga ang pag-aaral na ito sa mga 
sumusunod: 
  
MMggaa  nneeggoossyyaannttee  nnaa  hhiinnddii  gguummaaggaammiitt  nngg  GGrreeeenn  
MMaarrkkeettiinngg..  Upang  malaman ang mga karanasan ng 
mga piling negosyante sa paggamit ng mga 
estratehiya ng Green Marketing: Green Design, 
Green Pricing, at Green Disposal. 
  
MMggaa  mmaammiimmiillii  nnaa  bbuummiibbiillii  nngg  ddaammiitt  
ppaammbbaabbaaee..   Upang malaman ng mga mamimili ang 
tunay na kahalagahan at ang mga dahilan kung bakit 
gumagamit ang mga negosyo ng mga estratehiyang 
Green Marketing. 
  
MMggaa  nneeggoossyyaannttee  nnaa  gguummaaggaammiitt  nngg  GGrreeeenn  MMaarrkkeettiinngg.. 
Upang malaman ng mga negosyante ang mga 
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karanasan ng mga piling negosyante sa paggamit nila 
sa mga estratehiyang Green Marketing. 
 
7. METODOLOHIYA 

Tatalakayin sa kabanatang ito ang disenyo ng 
pananaliksik na ginagamit gayundin ang 
pamantayan sa pagpili sa mga kalahok, ang mga 
instrumentong ginamit at mga hakbang na 
isinasagawa ng mga mananaliksik upang makakalap 
ng mga datos at ang paraan ng pagsusuri ng datos. 
  
DDiisseennyyoo  nngg  PPaannaannaalliikkssiikk 

Ang pag-aaral na ito ay tungkol sa karanasan 
ng mga piling negosyante ng produktong damit 
pambabae sa paggamit ng estratehiyang Green 
Marketing.  Ito ay isasagawa gamit ang 
penomenolohikal na disenyo. Tatangkain nitong 
ilarawan ang pag-uugali ng mga piling negosyante sa 
paggamit ng estratehiya ng Green Marketing. 
  
MMggaa  RReessppoonnddeennttee  aatt  SSaammpplliinngg  TTeekknniikk 

  Ang mga kalahok ay binubuo ng walong 
respondente na pawang mga babae na nasa pangkat 
ng mga Millenials. Sila ay pinili mula sa mga 
negosyante na gumagamit ng mga estratehiyang 
Green Marketing ng Metro Manila. Pipiliin ang mga 
kalahok gamit ang purposive sampling teknik. 
Kinakailangan na ang mga kalahok ay gumagamit ng 
mga estratehiyang Green Marketing 
  
IInnssttrruummeennttoo  nngg  PPaagg--aaaarraall 

Ang instrumento ng pananaliksik na ginamit 
sa pangangalap ng mga datos ay ang Patnubay na 
Talatanungan. Mayroong tatlong (3) tiyak na layunin 
na nais masagot ng mananaliksik. Ang unang anim 
na tanong ay sasagot sa unang tiyak na layunin 
tungkol sa green design, ang susunod na anim na 
tanong naman ay tungkol sa pangalawang tiyak na 
layunin tungkol sa green pricing, at ang huling limang 
tanong ay sasagot sa pangatlong tiyak na layunin 
tungkol sa green disposal. 

 
PPaarraaaann  nngg  PPaaggkkaallaapp  nngg  mmggaa  DDaattooss 

Ang mga sumusunod na hakbang ang 
isinagawa ng mga mananaliksik upang matiyak na 
maayos at sistematiko ang pagkalap ng mga datos. 

Nag-umpisa ang mananaliksik sa pagbuo ng 
gabay na tanong na gagamitin para sa interbyu na 
magsisilbing instrumento sa pangangalap ng datos. 
Ipinakita at ipinaaprobahan ito sa dalubguro na si: 
Gng. Imelda E. Bitancor. Inedit at nirebisa ang gabay 
na tanong para sa interbyu ayon sa mga komento at 
mungkahi ng mga dalubguro. Bumuo ng Liham ng 
Pahintulot  na ibinigay  gamit ang e-mail o private 
message. Matapos maaprobahan ng guro ay agad na 
nagpaiskedyul ng oras at araw ng pakikipanayam o 
interbyu. Ang aktwal na interbyu ay ginanap noong 

Marso 16 hanggang Marso 22, sa paraan ng pagtawag 
o video call. Matapos maisagawa ang interbyu ay agad 
na binuo ang transkripsyon ng pakikipanayam sa 
bawat respondente.  
  
PPaaggssuussuurrii  nngg  mmggaa  DDaattooss 

Mula sa isinagawang pakikipanayam, sinuri 
ng mananaliksik ang mga sagot ng mga  
respondenteng negosyante na gumagamit ng Green 
Marketing batay sa mga nangingibabaw na tema. 
  
8. RESULTA 

Batay sa makikita sa unang talahanayan, ang 
mga karanasan ng mga piling negosyante sa 
produktong damit pambabae sa paggamit ng green 
design ay pinangunahan ng hindi pa paggamit ng 
renewable energy sa mga negosyo. Sapagkat, 
inaalagaan nila ang enerhiya na ginagamit nila sa 
produksyon ng kanilang mga produkto. Bukod pa rito, 
ginagamit rin nila ang mga sustainable fibers sa mga 
disenyo ng kanilang mga produkto. Gumagamit sila 
ng mga tela tulad ng linen at katsa, sapagkat ang ilan 
sa mga respondente ang nagsabi na sila ay 
gumagamit ng mga luma o retasong tela na maaari 
pang mapakinabangan upang maiwasan ang pagdami 
ng dumi sa paligid.  
  
TTaallaahhaannaayyaann  11.. Karanasan ng mga piling negosyante 
ng produktong damit pambabae sa paraang green 
design ng estratehiyang Green Marketing  

 
TTeemmaa ff VVeerrbbaattiimm 
Renewable 
Energy 
 
 
 
 
Sustianable 
fibers 

8 
 
 
 
 
 
6 

“Well, right now we don’t 
really use any renewable 
energy, but what we do is that 
we try to avoid energy 
consumption.” 
 
“…we use uh all natural 
fabrics. Uh when I say all-
natural, that means it’s 
biodegradable.”  

Note. n=8 piling negosyante; para sa tanong 1, 2, 4, 6, 10 
 
Batay naman sa makikita sa talahanayan 2, 

ang mga karanasan ng mga piling negosyante sa 
paggamit ng green pricing na ang pinagbasihan ay 
ang gastusin ng mga negosyante tulad ng gastos ng 
mga materyales, suweldo ng mga manggagawa, at 
presyo ng kanilang kakumpitensya. Gayunpaman, 
tinitignan ng mga negosyante ang kakayahan ng 
kanilang mga mamimili. Gusto ng mga negosyante na 
ang presyo ng kanilang mga produkto ay kayang 
bilhin ng kanilang mga mamimili. Bukod pa rito, 
positibong nakakaapekto ang packaging na ginagamit 
sa negosyo, ang mga materyales nito ay mga ni-recycle 
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lamang at mga murang materyales na hindi gaano 
nakakaapekto sa mga presyo ng kanilang produkto.  

 
TTaallaahhaannaayyaann  22.. Karanasan ng mga piling negosyante 
ng produktong damit pambabae sa paraang green 
pricing ng estratehiyang Green Marketing 

 
TTeemmaa ff VVeerrbbaattiimm 
Gastusin 5 “…so there are cost of um goods 

or cost of manufacturing,  cost of 
labor, cost of fabrics, marketing, 
advertising…” 

Kakayahan 
 
 
 
Packaging 

4 
 
 
 
3  

“…the main rule that we had 
when deciding our prices was 
that it had to be affordable…” 
 
“we just use recycled materials so 
there’s no cost.” 

Note. n=8 piling negosyante; para sa tanong 6, 7, 8, 9 
 
At para sa huling talahanayan, ang mga 

karanasan ng mga piling negosyante sa paggamit ng 
green disposal ay mahalaga para sa kalikasan ng 
mundo. Ito rin ay nakakatulong sa pagtataguyod ng 
mga negosyo na may layunin na makatulong sa 
kalikasan. Bukod pa rito, nakikita sa green disposal 
ang pag-recycle ng basura. Ang mga retaso na tela at 
iba pang mga materyales ay ginagamit para sa mga 
bagong produkto, dahil may mga negosyante na 
nagdo-donate rin ng kanilang mga retasong tela na 
kinakailangan ng ibang grupo.  

 
TTaallaahhaannaayyaann  33.. Karanasan ng mga piling negosyante 
ng produktong damit pambabae sa paraang green 
disposal ng estratehiyang Green Marketing 

 
TTeemmaa 
 
Kahalagahan 
 
 
 
 
 
Donasyon  

ff 
 
8 
 
 
 
 
 
4  

VVeerrbbaattiimm 
 
“…we do our part as good 
stewards of this world um good 
role models and a positive 
example to the next 
generations,” 
 
“um donate them to small 
cooperatives that make rags …” 

  
KABANATA 4 
  
DDiisskkuussyyoonn 

Tatalakayin ng mananaliksik sa kabanatang 
ito ang lagom ng mga resulta, implikasyon, 
limitasyon, gayundin ang rekomendasyon para sa 

mga susunod pang mananaliksik na may interes sa 
paksang pinag-aaralan. 
  
9. LAGOM 

Matapos masuri at mailahad ang resulta, 
natuklasan ng mananaliksik ang mga sumusunod: 

1.  Ang green design ng estratehiyang Green 
Marketing ay gumagamit ng sustainable 
fibers, recyclable packaging o packaging na 
makakalikasan, at gumagamit ng renewable 
energy. 

2.  Ang green pricing ng estratehiyang Green 
Marketing ay binabase ang presyo ayon sa 
gastos ng negosyo, at ang packaging na 
ginagamit nila.  

3.  Ang green disposal ng estratehiyang Green 
Marketing ay sa paraan ng pagre-recycle ng 
basura, pag-donate ng basura, at sa 
pagsusulong sa kanilang mga mamimili 
tungkol sa kahalagahan ng green disposal. 
 
Ipinapakita sa resulta na isang paraan ng 

paggamit ng green design na ginagamit ng mga 
negosyante ay ang paggamit ng mga sustainable 
fibers. Ayon kina Niinimaki at Hassi (2011), ang 
paggamit ng makalikasan na tela sa industriya ng 
damit ay nag-aambag ng magandang epekto sa 
kalikasan, ngunit ito ay hindi nagpapakita ng 
malaking pagbabago dahil hindi pa handa ang lahat 
ng negosyo sa paglipat sa paggamit ng mga telang 
makalikasan. Nakikita rin sa resulta ang isang 
paraan ng paggamit ng green pricing, kung saan 
isinaalang-alang ng mga negosyante ang gastusin nila 
sa packaging. Ngunit, maaari na hindi mapapabili 
ang mga mamimili dahil sa mga pisikal na hitsura ng 
packaging na ginagamit (Magnier & Schoormans, 
2015). Maaari na ito ay dahil sa paggamit ng mga 
negosyante sa mga lumang paper bags galing sa ibang 
mga tindahan upang magamit muli ang bagay na 
hindi na magagamit. Gayunpaman, ang green 
disposal, huling estratehiya ng green marketing ay 
nakikitang ginagamit ng mga negosyante sa paraan 
ng pagre-recycle o pagdo-donate ng basura. Sa 
panahon na ayaw na ng mga mamimili ang kanilang 
mga damit, pinipili nila kung ang mga damit ay 
itatapon sa basura, ibebenta, o ipamimigay sa 
nangongolekta ng mga telang gamit na (Zamani, 
2014).  

 
10. IMPLIKASYON 

Batay sa mga resulta, lahat ng mga 
produktong pambabae na binebenta ng mga 
negosyante ay may layunin sa makatulong at buhayin 
ang kalikasan. May ilang negosyante na nagbigay 
pagpapahalaga sa pagliligtas ng kalikasan dahil sa 
paggamit ng estratehiyang Green Marketing. 
Gayundin, hindi lang nababawasan ang kanilang 
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basura na naiipon, ngunit, nababawasan rin ang 
kanilang gastusin dahil karamihan sa kanila ay 
gumagamit ng mga likas na yaman at pagre-recycle 
ng materials para sa kanilang packaging. At sa 
kabuuan ng pag-aaral na ito, may mas positibong 
dating ang green marketing sa kalikasan at sa mga 
negosyante. 

 
11. LIMITASYON 

Isa sa naging limitasyon ng pananaliksik na 
ito ay ang proseso ng pagkakaroon ng pakikipanayam. 
Dahil sa naganap ng mahigpit na quarantine o 
lockdown sa Pilipinas, ang pakikipanayam na 
isinagawa ng mananaliksik ay naganap sa 
pamamagitan ng pagtawag at e-mail. Naging hamon 
rin  sa mananaliksik ang paputol-putol na signal o 
linya ng telepono sa oras ng pagtawag, kaya ang oras 
ng pakikipanayam ay lumampas sa orihinal na oras 
na binanggit bago ang pakikipanayam.  
  
12. REKOMENDASYON 

Kaugnay ng isinagawang pag-aaral, buong 
pagpapakumbabang iminumungkahi ng 
mananaliksik sa mga sumusunod: 
  
PPaarraa  ssaa  mmggaa  mmaannaannaalliikkssiikk  ssaa  hhiinnaahhaarraapp  na 
mapalawak pa sana ang magiging saklaw ng mga 
piniling respondente dahil maaarig makatulong itong 
matukoy ng mas malawak ang pananaliksik kung 
madadagdagan ang bilang ng mga kalahok.  
  
PPaarraa  ssaa  mmggaa  nneeggoossyyaannttee  nngg  ddaammiitt  ppaammbbaabbaaee  na ang 
paggamit ng green marketing ay makatutulong sa 
kalikasan. 
  
PPaarraa  ssaa  mmggaa  mmaammiimmiillii  nngg  ddaammiitt  ppaammbbaabbaaee upang 
makita nila ang kahalagahan ng pagsuporta sa mga 
produkto na gumagamit ng green marketing, ay may 
epekto sa kinabukasan ng kalikasan ng mundo. 
  
13. PASASALAMAT 

Taus-pusong pasasalamat ang aming 
ipinaabot sa mga sumusunod na indibidwal at 
tanggapan dahil sa mahahalagang tulong, 
kontribusyon, at.o suporta, tungo sa matagumpay na 
reyalisasyon ng pananaliksik na papel na ito: 

1. Ang mga naging kalahok/respondente ng 
pananaliksik na papel na ito, sa paglalaan ng 
panahon at sa matapat na pagsagot sa aming 
inihandang kwestyuner, 

2. Kay Danii Fajardo na naglaan ng oras upang 
maging tulong sa pagsusulat at pag-
proofread sa pananaliksik na papel 

3. Sa mga awtor, editor at mga mananaliksik ng 
mga akdang pinaghanguan naming ng 
mahahalagang impormasyong aming 

ginagamit sa pagsulat ng una at ikalawang 
kabanata ng pananaliksik na papel, 

4. Kay Gng. Bitancor (Pagbasa at Pagsusuri ng 
Iba’t Ibang Teksto Tungo sa Pananaliksik), 
ang masisigasig naming dalubguro na 
gumabay sa amin sa tamang bakbangin sa 
pagsulat at paggawa ng isang pananaliksik 
na papel, 

5. Sa aking mga magulang at pamilya, sa 
kanilang inilaan na suporta at tulong sa 
paghahanap ng respondente at tulong sa 
pagsusulat ng pananaliksik na papel, at higit 
sa lahat, 

6. Sa Poong Maykapal, sa pagdinig sa aming 
mga dalangin lalung-lalo na sa sandaling 
kami ay pinanghihinaan na ng pag-asang 
matapos naming ito. 
 
Muli, maraming-maraming salamat po. 
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AAbbssttrraacctt::  This study will look through Bandura’s Social Learning Theory perspective on how 
parental influence predicts Filipino adolescents' externalizing behaviors. As children are 
impressionable, they observe their parents as role models; their behavior development from 
childhood to adolescence is dependent on parental influence. With this in mind, the study’s 
research objectives aim to understand how parental influences, such as abusive and antisocial 
behavior, affect the adolescent’s externalizing behavior and the level of externalizing behaviors 
among Filipino adolescents living in Metro Manila, Philippines. The researchers then surveyed 
202 Filipino adolescents residing in Metro Manila, answering a questionnaire that measured 
family characteristics, perceived abusive and antisocial behavior of parents, and self-assessed 
level of externalizing behaviors. The data gathered was processed through descriptive and 
inferential statistics, and the results concluded that family influence does have significance in 
the adolescent's externalizing behavior. In conclusion, through  Social Learning Theory and 
the data collected, the adolescent's externalizing behaviors were found to be  due to family 
influence. 
   
KKeeyy  WWoorrddss::  Adolescents, Externalizing Behaviors, Family Influence, Social Learning Theory, 
Perceived Abusive Behaviors of Parents 

 
1. INTRODUCTION 
  
1.1. Externalizing Behaviors among 
Adolescents: Concept and Trends 

 Adolescents worldwide often exhibit 
externalized behaviors. Common intuition dictates 
that externalized behaviors stem from the 
adolescent’s emotions caused by an imbalance of 
hormone production within the brain. But we can see 
that family influences, hereditary or genetic 
influences, and the adolescent’s environment can 
cause adolescents to manifest these externalized 
behaviors (Bishop et al., 2002).  Reviewing the trends 
of adolescent externalized behaviors will significantly 
impact the field of psychiatry and mental health 
nursing as adolescent externalized behaviors strongly 
predict a later life of disruptive behavior towards 
people, which may result in violence, substance abuse, 
or crime (Perry & Price, 2018) 

Externalized behaviors are defined as a group 
of behavior problems directed to an external 
environment (Externalizing Behaviors: Examples & 
Definition, 2015). These behaviors are generally 
regarded as negative behaviors as they may be 
disruptive towards others and toward the external 
environment (Campbell, 2000; Bishop et al., 2002). In 
this study, these refer to destructive behaviors or 
conduct manifested by the respondent. 

 Also, externalized Behaviors are 
dimensionalized into two domains: delinquency and 
aggressive behavior. According to Liu (2004), 
aggressive behavior is a form of externalizing behavior 
that can be defined as verbal or physical behaviors 
that harm or threaten to harm others. These 
behaviors include attacking others and being involved 
in fights. On the otherhand, delinquency refers to non-
violent forms of antisocial behaviors instead of the 
violent acts within the scope of the earlier concept of 
aggressive behavior. Delinquent behaviors include 
minor forms of misconduct such as disrespecting 
authority, lying, bullying, skipping school, and more 
(Liu, 2004). 
  
1.2. Understanding Family Influences: A 
Social Learning Approach 
Paragraph 1: Trends of family influences among 
adolescents 

 The family plays a crucial role in how a child 
develops  traits and characteristics, often being 
influenced by the actions of the parents (De 
Figueiredo, 2012). Moreover, the impact of family 
influences on adolescents can be examined through 
common observation, to psychoanalyzing the 
behaviors and actions of the parents around the 
children. In this study, externalized behaviors such as 
aggression and delinquency, and their ties to family 
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influences will be reviewed. Ludht and Freyberger 
(2004) reported that aggression and delinquency had 
a significant relationship between perceived parental 
rejection and abusive behavior. We can infer that 
influence from the family is a vital part in the 
manifestation of these behaviors. This study will 
utilize Bandura’s (1977) social learning theory to 
expound further and explain this occurrence. 

 Social Learning Theory was a theoretical 
framework proposed by Albert Bandura in 1977 which 
suggests that a person can acquire new behaviors 
through observing and imitating the behaviors of live, 
symbolic, or verbal instructional models. This theory 
also states that learning is influenced by both external 
reinforcement and internal reinforcement. Bandura 
also describes how humans actively process 
information and understand the relationship between 
actions and their respective consequences through the 
mediational process. The mediational process has four 
steps: attention, retention, reproduction, and 
motivation.  This study focused on how external 
influences affect the cognitive function of an 
individual. 

 As this study will focus on the relationship 
between the parents and adolescent, the researchers 
will utilize Bandura's Social Learning Theory to 
identify if family influences, more specifically, 
perceived family influences, could incite changes in 
the adolescent's behavior. This study will focus on 
parents' perceived abusive behaviors, specifically, 
aggressive tendencies, antisocial behaviors, 
intoxication to alcohol and alcohol encouragement, 
and externalizing behaviors within the respondent, 
specifically, aggressive behavior and delinquency. 
  
1.3. RESEARCH OBJECTIVES  

 This study describes the level of externalizing 
behaviors among Filipino urban adolescents in Metro 
Manila. It determines different family influences such 
as family characteristics, abusive, and antisocial 
behaviors of parents on their externalizing behavior 
levels. Specifically, this answers the following 
questions: 

1. What is the level of externalizing behaviors 
among Filipino urban adolescents in Metro 
Manila, Philippines? 

2. How do family influences such as family 
characteristics, abusive, and antisocial 
behaviors of parents affect their 
externalizing behavior levels? 

 
2. METHODOLOGY 

 This study determines how externalizing 
behaviors are affected by family influences. These 
family influences are construed as the influence of 
structures and dynamics in the family on 

externalizing behaviors of children through learning 
and socialization (Smith & Stern, 1997). With that, 
the theoretical-methodological approach of social 
learning theory is most appropriate in understanding 
family influences on externalizing behaviors. The 
social learning approach looks into how behaviors are 
formed based on modeling, exposure, and imitation of 
other people’s behavior (Bandura, 1977). This 
approach looks at how cognitive and environmental 
factors influence learning and behavior (Bandura, 
1977). 

As for the research design,  a cross-sectional 
study approach was used,designed for the researchers 
to observe current behaviors and outcomes 
simultaneously (Setia, 2016). This cross-sectional 
approach measures the current assessments of 
respondents on their perceived level of externalizing 
behaviors, family characteristics, and perceived 
abusive behaviors and antisocial behaviors of their 
parents.  

 A total of 202 Filipino urban adolescents in 
Metro Manila participated as a sample of this study. 
Respondents were asked to participate in this study 
via e-mail and other online platforms as a technique 
of data collection. The sample included in this study 
satisfied the criteria of having parents drinking 
alcohol and have seen antisocial behaviors also among 
parents. Responses were collected using a survey 
questionnaire. This instrument measured their family 
characteristics, perceived abusive and antisocial 
behaviors of parents, and self-assessed level of 
externalizing behaviors.  

 The results from this survey were encoded in 
MS Excel and analyzed using Jamovi. This study 
analyzed quantitative data through descriptive and 
inferential statistics. Family characteristics were 
described through frequency counts and percentages. 
The description of perceived abusive and antisocial 
behavior of parents and self-assessed level of 
externalizing behavior used means and standard 
deviations. Concerning inferential statistics,  the 
Independent Sample T-test was employed to 
determine differences of categorical variables in 
relation to externalizing behaviors. Pearson’s r 
correlation coefficient test was also used to determine 
the relationship of perceived abusive and antisocial 
behaviors of parents with externalizing behaviors. 
Lastly, a hierarchical regression analysis was used to 
determine the effects of family influences on 
externalizing behaviors.    
  
3. RESULTS AND DISCUSSION 

 Table 1 presents the descriptive statistics on 
the externalizing behaviors and perceived abusive 
behaviors of parents among Filipino urban 
adolescents. Based on the findings on the 
externalizing behaviors of respondents, aggressive 

116



  
 

FAMILY, RELATIONS, AND SOCIAL 
STRUCTURE 

behaviors are more common (M = 2.14, SD= 0.74) 
compared to delinquency behaviors (M = 1.62, SD= 
0.74). This means that the respondents manifested 
aggressive behaviors more than delinquency as forms 
of externalizing behaviors. 

 Regarding forms of perceived abusive 
behaviors of parents assessed by the respondents, on 
the one hand, antisocial behaviors (M = 2.51, SD= 
0.96) and aggressive tendencies (M = 2.24, SD= 1.21) 
have the highest levels of perceptions. On the other 
hand, alcohol encouragement has the lowest average 
scores of perceived abusive behaviors of parents (M = 
1.56, SD= 0.64). 
  
TTaabbllee  11.. Descriptive Statistics, n=202 

VVaarriiaabblleess MMeeaann SSDD MMaaxxiimmuumm MMiinniimmuumm 
EExxtteerrnnaalliizziinngg  
BBeehhaavviioorrss 
Aggressive 
Behaviors 
Delinquent 
Behaviors 
AAbbuussiivvee  BBeehhaavviioorrss  ooff  
PPaarreennttss 

 
2.14 
1.62 

 
0.74 
0.74 

 
5 
5 

 
1 
1 

Aggressive 
Tendencies  

2.24 1.21 5 1 

Alcohol 
Encouragement 

1.56 0.64 5 1 

Antisocial Behaviors 2.51 0.96 5 1 
Intoxication to 
Alcohol 

2.08 0.74 5 1 

PPeeaarrssoonn’’ss  rr  CCoorrrreellaattiioonn  CCooeeffffiicciieenntt  TTeesstt  RReessuullttss 
  
  Table 2 presents the significant correlations 

using the Pearson’s r correlation coefficient test. 
Based on the result, perceived forms of abusive 
behaviors of parents are statistically significant 
correlates for both aggressive and delinquent 
behaviors of adolescents. Regarding aggressive 
behaviors, all abusive behaviors except alcohol 
encouragement have substantial correlations. Among 
perceived forms of abusive behaviors of parents, 
aggressive tendencies have the highest strength 
among other correlates. Aggressive tendencies of 
parents has a moderately strong and positive 
correlation with the aggressive behaviors of 
adolescents r(202)= 0.448, p<.001. This means that 
the higher the level of aggressive tendencies of 
parents, the higher also the aggressive behaviors of 
adolescents. As explained by Bandura (1977), in Social 
Learning Theory , perceived aggressive tendencies of 
the parent are observed and imitated by the child, 
which turns into an externalized behavior. Another 
explanation  from Bandura’s theory is that the 
parents’ aggressive behaviors can act as a stimulus for 
a mediational process, which in turn, manifests this 
form of externalized behavior. 

Regarding delinquent behaviors of 
respondents, all abusive behaviors also have 
significant correlations. Among perceived forms of 
abusive behaviors of parents, alcohol encouragement 

has the highest strength among other correlates. 
Alcohol encouragement has a moderately strong and 
positive correlation with the delinquent behaviors of 
adolescents r(202)= 0.363, p<.001. This means that 
the more adolescents were encouraged to drink alcohol 
by their parents, the more they manifest delinquent 
behaviors. This is related to the findings of Lee et al., 
(2016), which states that parents who encourage 
alcohol use will cause self-delinquency amongst 
adolescents. Social Learning Theory also presents 
that parental alcohol use can encourage their child to 
think that this behavior is non-problematic and 
justifiable. This behavior also predicts the child’s 
high-risk behavior, such as alcohol use, substance 
abuse, and hostility. 
  
TTaabbllee  22.. Correlation Coefficients, n=202 

VVaarriiaabblleess 11 22 33 44 55 66 
EExxtteerrnnaallii--
zziinngg  
BBeehhaavviioorrss 

      

 1. 
Aggressive 
Behaviors 

1.00 
     

 2. 
Delinquent 
Behaviors 

0.331
*** 

1.00 
    

AAbbuussiivvee  
BBeehhaavviioorrss  
ooff  PPaarreennttss 

      

 3. 
Aggressive 
Tendencies 

0.448
*** 

0.332
*** 

1.00 
   

 4. Alcohol 
Encourage
ment 

0.127 0.363
*** 

0.197
** 

1.00 
  

5. 
Antisocial 
Behaviors 

0.345
*** 

0.225
*** 

0.569
*** 

0.077 1.0
0 

 

 6. 
Intoxicatio
n to Alcohol 

0.118
*** 

0.316
*** 

0.069 0.425
*** 

0.0
53 

1.0
0 

* p-value<0.05; **p-value<0.01, *** p-value<0.001 
 

MMuullttiippllee  LLiinneeaarr  RReeggrreessssiioonn  AAnnaallyyssiiss  RReessuullttss 
 Table 3 presents the multiple linear 

regression results. Based on the findings, perceived 
abusive behaviors of parents significantly explains 
20% of the variance in aggression scores of 
respondents, R2 = 0.20, F(4, 202), p<0.001. Moreover, 
perceived abusive behaviors of parents, in another 
model, significantly explains 22% of the variance in 
the delinquency scores of the respondents, R2 = 0.22, 
F(4, 202), p<0.001. 

 In model 1, only perceived aggressive 
tendencies of parents significantly and positively 
predict the aggressive behaviors of adolescents, β = 
0.28, t(202) = 4.69, p < .001. Social learning theory by 
Bandura (1977) explains that children mimic the 
behavior of their parents as they see it as non-
problematic. As children observe this behavior from 
their parents, children will mimic the behavior by 
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seeing that aggression is an effective manner to attain 
what they want. 

In model 2, perceived aggressive tendencies, 
alcohol encouragement, and intoxication to alcohol 
among parents significantly and positively predict the 
delinquent behaviors of adolescents, β = 0.18, t(202) = 
3.10, p < .01; β = 0.26, t(202) = 3.23, p < .01; β = 0.12, 
t(202) = 2.91, p < .01, respectively. This is related to 
the findings of You and Liu’s (2015) study, which 
states that abusive behavior from parents has a 
significant effect on both violent and nonviolent 
delinquent behaviors. Social learning theory also 
presents that adolescents manifest delinquent 
behavior due to these abusive behaviors being 
reinforced to have them view these behaviors as 
something desirable to have. 
TTaabbllee  33.. Multiple Linear Regression Results, n=202 

MMooddeell CCoovvaarriiaattee
ss ββ 

tt--
ssttaattii
ssttiicc 

pp--
vvaalluu
ee 

AAdd
jj..  
rr22 

FF--
ssttaattii
ssttiicc 

pp--
vvaall
uuee 

  11 
((AAggggrreessssii
oonn)) 

AAbbuussiivvee  
BBeehhaavviioorrss  
ooff  PPaarreennttss 

   
0.
20 

13.9*
** 

< 
.00
1 

Aggressiv
e 
Tendencie
s 

0.28
*** 

4.69 <0.0
01 

   

Alcohol 
Encourage
ment 

0.01 0.14 0.88
7 

   

Antisocial 
Behaviors 

0.13 1.72 0.08
7 

   

Intoxicati
on to 
Alcohol 

0.05 1.16 0.24
6 

   

22 
((DDeelliinnqquu
eennccyy)) 

AAbbuussiivvee  
BBeehhaavviioorrss  
ooff  PPaarreennttss 

   
0.
22 

15.4*
** 

< 
.00
1 

Aggressiv
e 
Tendencie
s 

0.18
** 

3.10 <0.0
1 

   

Alcohol 
Encourage
ment 

0.26
** 

3.23 <0.0
1 

   

Antisocial 
Behaviors 

0.06 0.81 0.41
9 

   

Intoxicati
on to 
Alcohol 

0.12
** 

2.91 <0.0
1 

   

* p-value<0.05; **p-value<0.01, *** p-value<0.001 
 

4. CONCLUSIONS   
This study provides an insight on how 

externalized behaviors are affected and manifested by 
adolescents through family influences, explicitly 
focusing on their parent’s abusive behaviors such as 
aggressive tendencies, alcohol encouragement, level of 
intoxication to alcohol, and general antisocial 
behaviors. With that, the study’s findings give 
importance to how children are affected by external 
influences—namely, family influences on their 
development and behaviors. 

To conclude, through the social learning 
theory and this data, it is observable that the 
externalized behaviors that can be manifested by 
children can be affected by the parents’ influences. 

This could be inferred through children being 
impressionable in their formative years as they grow 
up. 

For the aggressive behaviors of an adolescent, 
it can be observed that parent’s aggressive tendencies 
and the other abusive behaviors parents exhibit can 
heavily influence this as these domains are seen to be 
a significant predictor for onset manifestation for 
aggression as an externalized behavior. We can say 
the same thing for the delinquency variable; with 
aggression directly related to delinquency, we can 
infer from the data and the theoretical approach that 
parents’ abusive behavior is also a solid and 
significant predictor for delinquency being manifested 
as an externalized behavior.  

Since this study primarily focuses on how 
family influences can affect how externalized 
behaviors are manifested, future research could be 
done on how different influences in adolescents’ lives 
could affect them. Future studies use Bandura’s 
concept on the Social Learning Theory, as well as 
other concepts and theoretical frameworks, to 
understand further the ever-changing dynamics of a 
modern family and our understanding of the 
emotional development of an adolescent. 
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AAbbssttrraacctt::  Due to COVID-19, remote learning gave way to implementing modular and online 
setup of acquiring education. Several studies resulted in the efficacy of parent's commitment 
to the achievement of their children academically. The research seeks to determine the 
relationship between parental engagement and their psychological antecedent with the use of 
a 4-point Likert Scale intervened by parent’s demographic profile in terms of gender, age, type 
of modular learning, number of children enrolled in S.Y. 2020 to 2021, and educational 
background. Validation of the questionnaire was calculated using Cronbach's alpha coefficient 
formula through the SPSS software. The computed alpha coefficient was 0.96, which is 
acceptable reliability. Additionally, with 301 parents, researchers evaluated the gathered data 
through Pearson Correlation and Regression analysis. The results implied that between the 
parent's psychological antecedent and engagement in their children's remote learning, parent's 
psychological behavior influences change in their commitment and determination to guide and 
teach their children amidst the COVID-19 pandemic. It has also been acknowledged through 
regression analysis that parental engagement mechanisms are best predicted by the 
demographic's profile of parents, specifically concerning gender and their children’s remote 
learning modalities and their psychological antecedent amidst the pandemic. Hence, future 
researchers must employ longitudinal studies to determine parent's display of behavior during 
and after the remote learning environment for further investigation. 
   
KKeeyy  WWoorrddss::  distance learning; parental engagement; psychological antecedent; behavior; 
COVID-19 Pandemic 

 
1. INTRODUCTION 

The COVID-19 pandemic has progressed our 
lives to an entirely different and distinctive level. The 
ability of personal contact and joining crowds were 
diminished to dodge the spread of infection. 
Subsequently, the birth of technological and online 
setups was employed dominantly, especially in 
educational fields, given the context of the pandemic. 

Since school systems are disrupted and 
educational opportunities are impacted in multiple 
ways, more collaboration is needed from various 
parties, namely schools, teachers, parents, and 
children (Azani et al. ) In such an event, parental 
involvement mechanisms (facilitating, instructing, 
and organizing) are necessary to help children prevail 
in the education programs bundled by the public 
authority and schools. However, these mechanisms 
are influenced by a psychological antecedent- a 
precipitating event that cues an individual to perform 
a behavior of avoidance, aggression, or stigma. These 
antecedents portray a unique role while endeavoring 
to trigger positive and negative results in remote 

learning. Given that, the level of parental involvement 
is determined whenever a psychological antecedent is 
being activated by the parents. 
 
1.1 Parent’s Psychological Antecedent 

Otherwise called as "setting event," the 
psychological antecedent alludes to any activity, 
circumstance or behavior that led up to a conduct and 
production of reinforcement. This element frames 
strategic methods of parents in terms of educational 
engagement. 

 For instance, it is either pivotal- meaning it 
leads to the creation of desirable outcomes- a positive 
execution of parenting practices and engagement, or 
undesirable outcomes- a problem that raises danger or 
distraction of parents towards the way they fulfill 
teaching responsibilities. This event might urge 
parents in detaching themselves towards helping 
their child in the academe. 

Taking account the element of antecedent, a 
reinforcement is determined. This serve as a 
consequence of action or response from the antecedent 
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obtained. The reinforcement necessarily means as a 
disciplinary action or effort and collaboration provided 
as predictors to their child’s academic outgrowth. 
 
1.2 Parental Engagement 

As support mechanisms for online learning 
continue to evolve, parental engagement plays a 
significant role in any effort to enhance learning 
outcomes. Studies show that there is a strong 
correlation between parent participation and student 
success. Perhaps for both face-to-face and virtual 
courses, it would be feasible. 

Involvement can be described as the act of 
participating in an activity or event or situation. In 
contrast, engagement can be described as the feeling 
of being involved in a specific activity or a formal 
arrangement to meet or do something with someone, 
particularly as part of your public duties "(Macmillan 
Dictionary, 2009-2012). If we take these two principles 
together, engagement appears to involve more than 
activity. There is a greater sense of ownership than 
there is in mere participation. It suggests that 
parents' involvement needs greater participation  

and greater participation of acts than the 
participation of parents in schools (Goodall & 
Montgomery, 2014). Harris and Goodall (2016) stated 
that parental engagement is "the worst problem and 
the best solution." Unfortunately, researchers 
studying parental involvement have concentrated 
almost entirely on face-to-face environments, and very 
little is known about parental involvement in online 
settings. 

As stated by Hoover-Dempsey and Sandler 
(2015), established not only how parents are engaged 
in their students' learning but also why parents are 
employed. Maintained parental involvement, the 
parents were motivated by (1) the expectation that 
they should be involved; (2) the conviction that their 
involvement would promote the success of their 
children; (3) the awareness born from the observation 
of their children and schools, that their involvement is 
necessary; (4) the perception of unique invitations 
from the school, their children or the teacher to be 
engaged; and (5) the perception of their expertise. 

           Russell (2017) said that parent 
monitoring should be directed towards students' 
academic integrity as the physical separation of 
teachers and students creates a lack of academic 
trustworthiness surveillance that parents must fulfill. 
Researchers have recognized that online student 
parents can track technological and expected issues. 

Previous studies on parental involvement 
have explored its correlation with the success rate on 
children's cognitive and social fulfillment while 
scrutinizing a single factor of influence- the level of 
parental education. There have been several calls for 
further research to better understand parent 

involvement in distance learning (Black, 2009; 
Cavanaugh et al., 2009; Rice, 2009).  

 This study uses the Adolescent Community of 
Engagement (ACE) developed by Borup et al. (2014), 
using existing research on online learning frameworks 
towards how parents, teachers, and peers affect 
students’ learning development due to their foregoing 
emotional behavior. There have been several calls for 
further research to better understand parent 
involvement in distance learning (Black, 2009; 
Cavanaugh et al., 2009; Rice, 2009). 

 
Schematic Diagram of the Study 

 
This study used ACE by Borup et al. (2014) to 

elaborate the relationship between parent’s 
engagement and psychological antecedent. The 
Parental Engagement employed served as the 
dependent variable consisting (a) facilitating 
interaction, (b) instructing interaction and (c) 
organizing interaction. On the other hand, 
Psychological antecedent served as the independent 
variable consisting (a) aggression, (b) avoidance, and 
(c) stigma. These two variables will be then intervened 
by parent’s demographic profile in term of (a) age, (b) 
gender, (c) type of modular learning, (d) number of 
children enrolled in S.Y. 2020 to 2021, and (e) 
educational background.  

Hence, this study was conducted to 
investigate the relationship between parent’s 
psychological antecedent and engagement with 
regards to the demographic profiles of the parents in 
terms of gender, age, educational background, number 
of children in school, and children’s type of remote 
learning material as influences in conducting and 
measuring the validity of parental involvement 
mechanisms during 2020 COVID-19. 
  
2. METHODOLOGY 

A correlational study was conducted to 
determine the value of variables and see whether 
there is an existing and significant relationship 
between them. The instrument utilized in this study 
is a quantitative methodology that employed 
questionnaires consisting of 63 items that were 
adapted from the HooverDempsey and Sandler’s 
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(2005) study to measure the three parental 
mechanisms. The survey was refined by excluding 
items that are only relevant to face-to-face school 
involvement. The refined survey obtains a four-point 
Likert-type response scale: 1=never, 2=rarely, 
3=sometimes, 4=often. Given the limited personal 
interactions, the survey was made and distributed 
digitally. This survey aims to accumulate sufficient 
data relating to the study's objectives since it plays as 
the study's principal instrument. 

This study's target participants are parents 
with children enrolled in S.Y 2020-2021 amidst the 
pandemic. The parents were selected through the 
identification of having children who obtained a 
material of online learning, digital modules, or printed 
modules for their scholarly activities. The numerical 
data gathered will be analyzed through Microsoft 
Excel and Statistical Package for the Social Sciences 
(SPSS). Mean scores and percentage count will be 
used to determine the description of the data. 
Furthermore, pearson's correlation coefficient and 
multiple regression analysis will measure the 
relationship between the parents' psychological 
antecedent and parental engagement, which are being 
moderated by the parents' demographic profile. 

 
3. RESULTS AND DISCUSSION 

In order to derive implications, computing of 
continuum is first required to obtain specific ranges. 
Continuum was computed by (n-1)/n where n is the 
number of description in 4 point-Likert scale namely: 
never, rarely, sometimes and often, in which in this 
case is 4. Hence, (4-1)/4 is equivalent to 0.75. Given 
that, the range is 0.75 resulting to the numerical data 
on continuum. Moreover, the questions under 
facilitating, instructing, organizing, aggression & 
avoidance served as negative questions while stigma 
is served as positive formulated questions on the 
questionnaire. Thus, the implications of both positive 
and negative questions are opposite from each other. 
  
TTaabbllee  11..  The process on how are the data evaluated to 
form implications. 

Continuum  Description Implication for 
facilitating, 
instructing, 
organizing, 
aggression & 
avoidance 

Implication 
for stigma 

1.00 – 1.75 Never Low  Very High  
1.76 – 2.50 Rarely Moderate  High  
2.51 -3.25 Sometimes High  Moderate  
3.26 – 4.00 Often Very High  Low  

 
  
  
  
  
  

TTaabbllee  22.. The Demographic total in terms of gender, 
age, type of modality, number of children and 
educational background. 
 

DDeemmooggrraapphhiicc  PPrrooffiillee DDiimmeennssiioonn TToottaall 

Gender Female 189 
Male 112 

Age 20s 57 
30s 99 
40s 119 
50s 26 

Type of Modality Online 101 
Digital 95 
Printed 105 

Number of children 1-2 157 
3-4 126 
5-6 13 

Educational 
Background 

High school 59 
College 206 
Master’s 
degree 

36 

 
The highest total in each dimension are the 

following: female (189), forty years old (119), printed 
modules (105), one to two numbers of children enrolled 
in S.Y. 2020-2021 (157), and college (206). 

 
TTaabbllee  33.. Level of parental engagement employed by 
parents. 

VVaarriiaabbllee MMeeaann SSttdd  
DDeevv 

IImmpplliiccaattiioonn 

PPaarreenntt  
EEnnggaaggeemmeenntt 

3.03 0.80  
High Parental 
Engagement Facilitating  2.99 0.71 

Instructing  3.03 0.78 
Organizing  3.07 0.78 

 
The parent’s level of parental engagement 

employed during the learning of their children was 
found to be high, having a mean of 3,03. Among the 
dimensions, Organizing has the most significant mean 
having 3.07 and a standard deviation of 0.78. With 
this, it can be implied that parents have high parental 
engagement. Also, its dimension will be fatherly 
discussed below. 
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TTaabbllee  44. Level of psychological antecedent employed 
by parents. 

VVaarriiaabbllee MMeeaann SSttdd  
DDeevv 

IImmpplliiccaattiioonn 

PPssyycchhoollooggiiccaall  
AAnntteecceeddeenntt 

2.02 0.99  
Moderate 
Psychological 
antecedent 

Avoidance  2.44 0.28 
Aggression  1.83 0.21 
Stigma  1.89 0.26 

 
Parent’s level of psychological antecedent 

resulted to have a mean of 2.02 and a standard 
deviation of 0.99. Thus, parents don’t always tend to 
portray negative behaviour to their children. This 
implies that parents have moderate psychological 
antecedent towards the modular learning of their 
children.  
  
SSiiggnniiffiiccaannccee  ooff  rreellaattiioonnsshhiipp  bbeettwweeeenn  tthhee  PPssyycchhoollooggiiccaall  
AAnntteecceeddeenntt  ooff  ppaarreennttss  aanndd  tthheeiirr  PPaarreennttaall  EEnnggaaggeemmeenntt 
  
TTaabbllee  55.. Relationship between the Psychological 
Antecedent; Avoidance, Stigma and Aggression of 
parents and their Parental Engagement; Facilitating, 
Instructing and Organizing 

 
PPaarreennttaall 
EEnnggaaggeemmee
nntt 

PPssyycchhoollooggiiccaall  AAnntteecceeddeenntt 
Avoidance Stigma Aggression 
r-
value 

Descrip-
tion 

r-
value 

Descrip-
tion  

r-
value 

Descrip-
tion  

Facilita-
ting 

.164 Weak 
Correla-
tion 

.299 Moderat
e 
Correla-
tion 

.318 Moderat
e 
Correla-
tion 

Instruc-
ting 

.243 Weak 
Correla-
tion 

.276 Weak 
Correla-
tion 

.270 Weak 
Correla-
tion 

Organi-
zing 

.268 Weak 
Correla-
tion 

.260 Weak 
Correla-
tion 

.240 Weak 
Correla-
tion 

 
The computed Pearson correlation for the 

parent’s Psychological Antecedent and their Parental 
Engagement shows a positive significant relationship. 
Thus, rejecting the null hypothesis since the p-value 
is lesser than the level of significance which has a 
value of 0.01. Multiple regression analysis was also 
used to test what predicts the Parental Engagement 
of Parents. 

  
  
  
  
  
  
  
  
  
  
  
  
  

FFiigguurree  11. Normal P-P Plot of Regression 
Standardized Residual of Parental Engagement in 

terms of Facilitating 

 
Facilitating = 2.486 + Remote Learning Modality 
(.115) + Aggression (.232) 

 
A multiple linear regression was calculated to 

predict facilitating based on demographic profile and 
psychological antecedents. A significant regression 
equation was found (F( 2,298) = 21.476, p <.000), with 
and R2  of .355. Participant’s predicted facilitating is 
equal to 2.486 + Remote Learning (.115) + Aggression 
(.232).  

 
FFiigguurree  22. Normal P-P Plot of Regression 

Standardized Residual of Parental Engagement in 
terms of Instructing
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Instructing = 2.235 + Stigma (.164) + 

Avoidance (.110) + Gender (.140)   
 
A multiple linear regression was calculated to 

predict Instructing based on demographic profile and 
psychological antecedents. A significant regression 
equation was found (F(2,297) = 12.468, p <.000), with 
and R2  of .334. Participant’s predicted facilitating is 
equal to 2.235 + Stigma  (.164) + Avoidance (.110) + 
Gender (.140).  
  

FFiigguurree  33. Normal P-P Plot of Regression 
Standardized Residual of Parental Engagement in 

terms of Organizing

 
Organizing  = 1.987 + Avoidance  (.152) + 

Remote Learning Modality (.097) + Gender (.167) + 
Stigma (.136) 

 
A multiple linear regression was calculated to 

predict Organizing based on demographic profile and 
psychological antecedents. A significant regression 
equation was found (F(4,296) = 12.714, p <.000), with 
and R2  of .383. Participant’s predicted facilitating is 
equal to 1.987 + Avoidance (.152) + Remote Learning 
(.097) + Gender (.167) + Stigma (.136). 

Parental engagement in academic activities is 
particularly significant in this time of the pandemic 
for students' academic achievement in the remote 
learning environment in view of the lack of teachers' 
physical presence. These concerns may stem from the 
parents' readiness levels. Since the pandemic was so 
sudden and unsuspected, parents were unprepared for 
this shift. That is why they would have difficulties 
balancing their work, home, and teaching 
responsibilities. Parents were attempting to work 
remotely or unable to work while caring for children 
and trying to help them with their education, with no 
clarity on how long this closure would last. This 
challenging and uncertain situation could increase the 
stress level and decrease time management and 

planning capacity (Garbe et al., 2020). That makes it 
necessary to develop a reliable and legitimate 
parental engagement measurement for research in 
the remote learning environment. 

From the observed data, the Parent's 
engagement in remote learning towards their children 
is considered high, having Organizing as the highest 
mean of 3.07. This means that parents are hands-on 
and liable to their children's education in terms of 
facilitating modular learning guides, instructing the 
tasks needed to be done and learned, and organizing 
modules and learning environment at home. This 
result is aligned with the study of Araceli Martinez 
(2015), who affirms that a rich environment of 
learning enhances a student's academic development. 
Consistent stimulation and responsive parenting 
practices have directly influenced the learner (Toppor 
et al., 2017).  

On the other hand, the parent's psychological 
antecedent is considered moderate, having avoidance 
as the highest mean of 2.44 among stigma and 
ignorance. This implies that in this current study, the 
parents' psychological behavior has a significant 
relationship with their parental involvement in their 
children's education and the parents' demographic 
characteristics. This also supports the study of Afolabi 
et al. (2015) study that reported socio-demographic 
variables (marital status, education, and gender) acts 
as multiple stressors that weaken the ability and 
beliefs of parents of learners with inclusive learning 
on involvement and their contribution to their 
children's education. 

           The calculated Pearson Correlation 
between the parent's Psychological Antecedent and 
parental engagement reveals a significant positive 
relationship. Hence, rejecting the null hypothesis 
because the p-value is below the importance level of 
0.01. 

           Furthermore, regression analysis was 
used to see what factors influence parental 
engagement. The predictors for facilitating can 
account for remote learning modality and aggression 
as its strongest predictors of facilitation. The 
predictors towards instructing will account for stigma, 
avoidance, and gender for its best predictors. 
Meanwhile, the predictors for Organizing have 
avoidance, stigma, gender, and remote learning 
modality as its best predictors.  

 
4. CONCLUSION 

It has been acknowledged that the 
Psychological Antecedent of parents influences 
changes in their parental engagement in their 
children's education in terms of their demographic 
profile. Thus, a positive relationship is shown between 
them. Likewise, researchers' findings appear that 
during the implementation of remote learning amidst 
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pandemic, mechanisms applied (facilitating, 
instructing, and organizing) are best predicted by 
parents' demographic characteristics, particularly in 
gender and children's remote learning modality and 
parent’s psychological antecedent namely stigma, 
avoidance and aggression. Moreover, parents' 
behavior of avoidance and aggression are frequently 
shown as responsive parenting practices, while 
behaviour of stigma is less involved in execution of 
parents. Retrospectively, the parent's effort still 
mutually offers parental engagement in their 
children's academic activities because education is a 
vital determinant in their development.  

Hence, for further understanding of parent's 
behavior amidst the COVID-19 pandemic, researchers 
recommend that future studies can be conducted to 
compare the role of parent's psychological antecedent 
in activating a high parental engagement among 
different groups of remote learning students 
distinguished by their modality/material used for 
scholarly activities. Longitudinal study for further 
research to better measure and display a more 
practical implication about the parent's behavior 
towards the virtual school learning environment. 
Lastly, future researchers may utilize a child's 
academic attitude, environmental situation, and 
accessibility of learning materials to induce or 
influence a parent's psychological antecedent in the 
remote learning setting. 
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AAbbssttrraacctt::  This study intends to ascertain the relationship between personality traits and 
perceived social dominance in a peer group setting among Senior High School Students. There 
are many factors that affect the perceived social dominance of individuals, and so the research 
aimed to solve which factors these are among the current generation of senior high students. 
A total of 46 participants answered a google forms survey. It was found that the personalities 
all had similar measures, such as agreeableness and openness, and conscientiousness and 
neuroticism. Extroversion gave the most interesting results, with a half and half split for 
introverted(f=24, %=52.2%) and extroverted(f=22, %=47.8%).  It was found that 
communication (m=3.24, sd= 0.85) and to be there when a friend is needed(m=3.15, sd=0.87) 
are the most important domains to peer relationship. Interestingly, there is no statistical 
relationship between age (x2=4.67, p=0.197), and gender(x2=0.186, p=0.666) with perceived 
social dominance. However statistical relationship is established between extraversion 
measure (x2=8.9, p=0.003) and quality of peer relationship (x2=4.63, p=0.031) and perceived 
dominance. The presented evidence warrants assumption that certain personality traits 
influence social dominance, and it is not related to age, gender, or quality of peer relationships. 
 
KKeeyy  WWoorrddss::  personality; peer relationship; social dominance; extraversion; adolescent 

 
1. INTRODUCTION 
 
1.1 Background of the Study  

 There are plenty of dynamics that 
happen inside social groups. These dynamics 
often involve the perceived social dominance 
within a group, or in other words the idea that a 
certain person is more dominant than other 
members of an informal group. This 
phenomenon is known as the Social Dominance 
Theory. However, what exactly influences the 
perceived social dominance in a group? 
Personality was hypothesized to be one of them, 
and so the researchers decided to make the study 
revolve around that. Using the Big Five 
Personalities taken from Soto’s (2018) model, 
wherein the personalities were divided into five 
categories, extroversion, agreeableness, 
conscientiousness, neuroticism, and openness. 
The study in concept is heavily derived from 
Anderson and his peers’ work (2001), wherein 
they studied which category of personalities 
affected the social status of certain individuals in 
a college setting. 

 
 

 The significance of this study is to create 
a better understanding for people about what 
exactly affects the relationship between them 
and their peers in a group. There are not many 
studies in the Philippines that are similar to this 
based on what the researchers searched for, so 
this will provide a good understanding of what 
the current generation in the Philippines values 
when looking at the hierarchy of their social 
groups. 

 
1.2 Statement of the Problem 

 This study intends to ascertain the 
relationship between personality traits and 
perceived social dominance in a peer group 
setting among Senior High School Students. The 
following research questions are asked. 

1. What is the profile of the respondents? 
2. What is the type of personality traits of 

the respondents? 
3. What is the level of quality of peer 

relationship of the respondents? 
4. What is the perceived social dominance 

of the respondents? 
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5. What is the relationship of age, gender, 
personality traits and quality of peer 
relationship to perceived social 
dominance? 
 

1.3 Conceptual Framework 
 

The conceptual framework is meant to display 
the thought process for what the researchers aim to 
achieve. The Big Five Personalities, quality of the peer 
relationships, age, and gender are being used as 
separate factors that affect the perceived social 
dominance in a group. A perspective using each of the 
individual five personalities as well as the overall 
quality of the relationship between peers in a group 
and personal information of respondents are used as a 
basis for determining the perceived social dominance 
of an individual. 

 
2. METHODOLOGY 
 
2.1 Research Design 

The research is going to be making use of a 
quantitative research design. It will be making 
thorough usage of the Likert scale for each of the three 
main variables: personality traits, quality of peer 
relationships, and perceived social dominance.  
 
2.2 Research Procedure 
 
   2.2.1      Sampling 
 This study intends to use empirical evidence 
to find the connection between personality traits, peer 
relationships, and the perceived social dominance 
among Senior High School students of De La Salle 

University Integrated School  in single-sex informal 
groups. A criteria was made to ensure that all of the 
respondents are what is needed to gain the needed 
results. The following are the selection criteria: 
Senior High School Grade 12 from De La Salle 
University Integrated School 
Enrolled in De La Salle University Integrated School 
Belongs to a friend group which is either all male or 
all female 
Belongs to a group with at least three (3) members. 
 
   2.2.2       Instrumentation 
  The first section is a simple profile survey. It 
will contain personal and educational information 
that is needed by the researchers. The following three 
tests make use of a five point Likert scale. 
The Big Five personality test used was designed and 
used by Goldberg(1992) in his study "The 
Development of Markers for the Big-Five Factor 
Structure”, a psychological assessment which 
measures an individual's level of personality. 
The test to measure the quality of peer relationship 
among the respondents,  Terzian’s (2012) assessing 
peer relationship test was adopted and modified , 
which is meant to assess the bond between two 
individuals, and thus has been chosen to determine 
the quality of peer relationship in the group. 
A perceived social dominance test was constructed 
which adopted and modified the SDO-7 Scale by Ho et 
al. (2015)t to fit the background of the participants. In 
each item, a statement is mentioned concerning 
whether or not they are in support of the question.  
 
   2.2.3  Data Gathering Procedure 
  The data gathering process was divided into 
five major steps: participant recruitment, securing 
informed consent, sharing the link to the google 
survey forms, the audit of the individual responses, 
and data preparation for statistical analysis. 
 
   2.2.4 Data Analysis 
 Descriptive statistics was utilized to provide 
demographics, measure of peer relationship, and 
perceived social dominance. Kruskal Wallis test was 
utilized to ascertain statistical relationship between 
age, gender, and personality trait to perceived social 
dominance. While Spearman Rho test was utilized to 
ascertain statistical relationship between quality of 
peer relationship and perceived social dominance. 
 
   2.2.5 Ethical Considerations 

This study complied with the ethical 
guidelines set by the De La Salle University 
Integrated School and the De La Salle University 
Research Ethics Office, which includes securing 
informed consent and voluntary participation. 
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3. RESULT AND DISCUSSION  
 
3.1 Data Analysis 
 
   3.1.1 Profile of the Respondents 

Most of the respondents are between the ages 
of 17 and 18 years, with a large number coming from  
HUMSS strand. There is almost an equal number of 
male and female  participants. 
 
Table 1: Personal and Educational Characteristics of 
the Participants

 
The majority of the participants are 17 years 

old (f=25, f%=54.3%) and 18 years old (f=19, 
f%=41.3%). There are slightly more male  (f=25, 
f%=54.3%) than female participants (f=21, f%=45.7%). 
As for the educational profile of the respondents, a 
majority were from the HUMSS(f=24, f%=52.2%),  
while the remaining number come from  ABM (f=8, 
f%=17.4%) and STEM (f=14, f%=30.4%). The large 
number of HUMSS students participating was a 
result of the researchers being able to contact more 
students from the said strand. 

 
   3.1.2 Personality Test 

All personalities with the exception of 
extroversion showed very contrasting results, with the 
respondents leaning towards one than the other, with 
the exception of extroversion, which showed a 
somewhat clear split. 
 
Table 2: Personality Test Result 

 

There is an almost equal distribution on the 
extroversion result of the participants of the study: 
introverted (f=24, f%=52.2%) and extroverted (f=22, 
f%=47.8%), indicating that the generation of the De La 
Salle University Integrated School Senior High School 
students were roughly equal in numbers between 
introverted and extroverted people. This contrasts 
strongly with the results of the remaining 
personalities. Neuroticism has more high 
neuroticism(f=40, f%=87.0%) than low 
neuroticism(f=6, f%=13.0%). Similar results are found 
for conscientiousness wherein there are more 
conscientious people(f=33, f%=71.7%) than not 
conscientious people(f=13, f%=28.3%). This indicates 
that there is a notable amount of the minority, but it 
is not so drastic that it can be considered an equal 
distribution as extraversion/introversion is. The 
respondents were considerably more likely to be 
neurotic and/or conscientious than not.  Openness and 
agreeableness showed results that were almost 
unanimous, with being open and agreeable(f=45, 
f%=97.8%) being an overwhelming majority as 
compared to not being not open and not agreeable(f=1, 
f%=2.2%). This indicates that it is plausible to call the 
generation in De La Salle University Integrated 
School Senior High School “Agreeable” and “Open” 
based on the data at hand. 

 
   3.1.3 Quality of Peer Relationship Test. 

The results overall showed that the quality of 
peer relationship is determined more by the social 
interactions rather than physical interactions. 

 
Table 3: Quality of Peer Relationship test 

 
The results suggest that the main thing that 

keeps the relationship among the respondents and 
their peers is emotional support, and it is maintained 
mainly through the use of online resources. However, 
it should be noted that the study takes place during 
the pandemic, and so relationships between peers 
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have been drastically affected due to being unable to 
go out of their home. This takes form in the high 
measure on communication and interaction through 
social media and low measure on going to each other’s 
houses and interactions outside of home. 
Interestingly, friendships are not held together by 
having good relations, as evidenced by the low report 
on it. It could likely be a result of a presence of 
dominance in the group. 

 
   3.1.3 Social Dominance Order Test 

The table below details the results of the 
reactions of the respondents to each of the questions 
pertaining to social dominance. It all averaged out to 
“fair”, however the values themselves were quite 
spread out, with statements pertaining to perceiving 
oneself as the leader of the group being higher in value 
than others. 
 
Table 4: Social Dominance Order test 

 

 

A deeper examination of the table shows the 
dynamics of the generation represented by the 
participants as to have lower emotional stability and 
to have higher levels of insecurity. Social relationships 
are observed to be valued as items regarding their 
relationships with their peers are located in the top 3 
highest scored items. The data on their views of their 
leadership and authority over their peers also reflect 
their neurotic personalities, the best example of this 
would be their high levels of beliefs over their 
authority but only believing that the influence over 
them to be minimal.  

 
3.2 Interpretation of the Results 
 
3.2.1 Participant’s Profile and Perceived Social 
Dominance 

Based on the results, the gender, age, and 
strands hold no effect on the perceived social 
dominance within the group. Likely due to the way the 
current generation maintains their relationships.  
   
 3.2.2 Personality Trait and Perceived Social 
Dominance 

Observations from the researchers conclude 
that the more extroverted and outgoing an individual 
is, the more likely they are to be held and recognized 
by their peers as their leader. While such results may 
differ from each generation, This result could have 
been caused by the more social personality of those 
classified as Generation Z. Extroverted individuals 
are more likely to initiate conversations giving them 
the opportunity to strengthen their relationships and 
allow their peers to get to know more about these 
extroverted individuals. Furthermore, Similar to the 
results of Anderson and Shikaro (2008). By attracting 
more attention to themselves, Extroverted individuals 
could gather the focus of their peers and allow 
themselves to have their opinions and ideas heard by 
the plenty. While another possibility for this 
connection could be because of the ability for 
extroverted individuals to initiate outings and take 
responsibility for deciding for the group, no such data 
was obtained from the personality of Neuroticism.  

 
3.2.3 Peer Relationship and Perceived Social 
Dominance 

A spearman rho correlation was conducted to 
ascertain the correlation between the variables of Peer 
Relationships and Social dominance order. The results 
suggest that there is a significant correlation among 
people who maintain a good quality of peer 
relationships and people who do not 
(p=0.031,x2=4.63). An interpretation of this would be 
that an extroverted personality may increase the 
chances of an individual to reach out and maintain a 
relationship among his peers. This resulting 
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correlation may be an extension of the extroversion 
personality’s effects on an individual’s dominance. 
 
4.  CONCLUSIONS 

In conclusion, gender, age, and quality of peer 
relationships are not relevant to the perceived social 
dominance. Rather, certain personality traits had a 
significant correlation with one’s status. Furthermore, 
higher extraversion was discovered to positively 
influence the levels of their perceived dominance 
levels (p=0.003, x2=8.99). 
 
5. RECOMMENDATIONS 

The researchers suggest a more 
comprehensive study with a wider and more diverse 
sample. Adjustments of the scope used in this study is 
also hypothesized to change the results significantly 
due to the different background and participants. 
Additionally, a blend of quantitative and qualitative 
may be beneficial so as to understand the rationale 
behind the thinking of certain respondents that may 
aid in analyzing the statistical data. 
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AAbbssttrraacctt::  Pre-medicine program is the first step on one’s medical journey. Choosing the best 
pre-medicine program may give one prerequisite skill that are likely needed during medical 
school as well as in residency training. Different programs offer different subjects and 
competencies to meet, so it gives several advantages and disadvantages for the student with 
respect to their performance in medical school and residency training. This leads researchers 
to think that choosing the right pre-medicine program is crucial to be competent enough in the 
professional field. The study is conducted to know if there is a significant relationship between 
the chosen pre-medicine program and residency specialization options of pre-medicine 
students of University of Perpetual Help System DALTA - Las Piñas Campus. In order to find 
answers to this, the researchers conducted a semi-unstructured interview on 10 pre-medicine 
students of UPSHD that are categorized into two categories: 5 for BS Nursing and 5 for BS 
Medical Technology, via MS Teams or Messenger call.  The results showed that respondent’s 
current pre-medicine program does not affect their specialization options. Most of them did not 
have a hard time choosing their current pre-medicine program since it is their already their 
top choice without considering specialty. They reasoned out that pre-medicine program is 
independent from the residency training itself. The researchers concluded that there is no 
significant relationship between pre-medicine program and residency specialization options of 
pre-medicine students of UPHSD – Las Piñas Campus. 
 
KKeeyy  WWoorrddss::  pre-medicine program; residency specialization; medical school; nursing; 
medical technology 
 

1. INTRODUCTION 
The field of medicine requires adequate 

competencies in order to rightfully serve the duty it 
partakes, given the fact that medical professionals 
basically hold a patient’s life on a daily basis. Along 
with this is the time it consumes to finally enter the 
field, as well as the several choices that one can 
encounter throughout its medical journey. This will all 
begin on choosing the most suitable pre-medicine 
program in order to earn an undergraduate degree 
that is required upon entering a medical school.  

           “There is not actually a major called 
‘pre-med’; pre-med is just a term to let people know 
you have plans to be a doctor” (Sakiras, 2020). While 
it is actually true, it is important to have a clear goal 
in mind because “It is a vocation as much as it is a 
learning experience” (Mapa, 2018). Without entering 
medical school, a pre-medicine program is a career by 
itself which opens work opportunities if by any chance 
that one will not proceed to get a medical degree.   

Weighing specialization options is one of the 
major decisions that a medicine student should look 

thoroughly before coming to the professional field. 
Pre-medicine program greatly sets medicine student’s 
future in that field of specialization as their 
knowledge and several skills acquired upon taking 
this will determine how well they can perform as a 
resident and eventually, as a doctor (Pan Afr Med J. 
et al, 2014).  

Various pre-medicine program gives 
upcoming medicine students prerequisite skills in 
preparation for their medical journey. According to 
Mappa (2020), skills like scientific processing, 
analytical thinking, problem solving, and memorizing 
well is vital for a medicine student. Since different 
program have different sets of subjects to take as well 
as competencies to meet, they all have their edge over 
one another. Thus, choosing the right pre-medicine 
program help students to perform better upon 
choosing specialization in residency training that may 
affect their future, especially into that profession in 
which they wish to be proficient in. 

This study may benefit aspiring doctors who 
are still in high school, pre-medicine students and, 
mostly, medical students, since they are already one 
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step away in taking their residency. Moreover, this 
study can generate information and recommendations 
that can be used to respond to the challenges of 
choosing the most suitable pre-medicine program 
which would ideally help them excel in residency 
training as well as in the actual professional field.  

             This aims to know if there is a 
significant relationship between the chosen pre-
medicine program of pre-medicine students of 
University of Perpetual Help System DALTA – Las 
Piñas Campus and their residency specialization 
options. It also aims to give high school students an 
idea on what pre-medicine program suits them best 
based on their residency preference, if they already 
have one in mind. Ultimately, to produce medicine 
students that can excel in their residency training as 
well as medical professional who have the 
competencies to better serve the nation.  

  
2. METHODOLOGY 

         The researchers decided to do a survey-
interview as their data gathering tool, specifically a 
semi structured type of interview, that refers to an 
interview concept that does not strictly follow a 
formalized list of questions. With this the researchers 
have prepared at least 7 questions to be given to the 
interviewee. As it allows for a discussion with the 
interviewee rather a straightforward question and 
answer format. 

 
2.1 Data Gathering tool 

                  The researchers decided to do a 
survey-interview as their data gathering tool, 
specifically a semi structured type of interview, that 
refers to an interview concept that does not strictly 
follow a formalized list of questions. With this the 
researchers have prepared at least 7 questions to be 
given to the interviewee. As it allows for a discussion 
with the interviewee rather a straightforward 
question and answer format. 

 
2.2 Sampling Design/Respondents 

              The sampling that will be used in the 
study is stratified random sampling. Respondents will 
be categorized based on the pre-medicine program 
that they took mainly BS Nursing, BS Medical 
Technology. From a population of 10 students, the 
researchers will only get 5 respondents per category 
which will sum up to 10 respondents as the sample.  

 
2.3 Data Gathering Procedure 

            The researchers will be using a one-on-
one interview for collecting the data from respondents. 
One researcher will be assigned per correspondent. 
The researcher will be recording the phone call to 
document the interview process.  The length of the 

interview process that has taken place was around 8 
minutes at max. 

 
2.4 Data analysis Plan 

                 The researcher will be using 
descriptive statistical tools, specifically the measures 
of central tendency to analyze the data that was 
gathered. It enables the researchers to summarize the 
statistic that quantitatively describes or summarizes 
features from a collection of the said information and 
enables to evaluate, and interpret how the 
respondents will answer the asked questions. 
Therefore, through the evaluated data the researchers 
will be able to generate conclusions that will answer 
the research questions from the overall topic. With 
this method, it will show the average based on the 
questions asked during the interview. It allows the 
researchers to describe the response of the 
respondents if their chosen pre-medicine program will 
affect their specialization. 

 
3.  RESULTS AND DISCUSSION 
 
3.1 What general and specific skills 
would you hope an ideal pre-medicine 
course experience would give you? 

Most of the respondents answered no with a 
frequency of 6 or 60%. While 4 or 40% of the 
respondents answered yes to the question. most of the 
respondent’s reason for answering no is because a 
certain pre-medicine program is their interest and top 
choice, with a frequency of 6 or 60%. While 2 or 20% of 
the respondent’s reason for answering yes is because 
they are considering the easiest program to take, 
whether as for pre-medicine or not. One of the 
respondents had a hard time choosing his pre-
medicine since she originally planned that she would 
take pre-law program be lawyer. But then, after the 
declaration of COVID-19 pandemic, she decided that 
she now wanted to pursue BS Nursing. “It is one of the 
most needed here,” she reasoned out.  
 

Most of the respondents answered no with a 
frequency of 8 or 80% while 2 or 20% of the 
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respondents answered yes. most of the respondent's 
reason for answering no is because they believed that 
a pre-medicine program is independent from 
residency specialization that they want to take, with 
a frequency of 5 or 50%. While the remaining 2 or 20% 
who answered yes reasoned out that a pre-medicine 
program has a set of skills and subjects to offer that 
can be useful in medical school or upon taking 
specialization. One of the respondents think that 
every pre-medicine program that everyone takes can 
have an effect in choosing a specialization in the 
future because before someone can have a final choice, 
he/ she must have gone to a medical school first. She 
said that some courses are being tackled already, 
especially in BS Medical Technology that will be 
taught again in medical school. Example for this is the 
subject bacteriology.  
 
3.2 What pre-medicine program 
corresponds to a certain residency 
specialization? 
 

Most of the respondents expected several 
skills that they want to develop including 
communication skills and critical thinking that will 
help them provide the right diagnosis with a 
frequency of 7 or 43.75% and 5 or 31.25% respectively. 

Most of the respondents answered 
adaptability as the quality they look for when they 

have chosen their pre-medicine course, given that 
medicine students can encounter various scenarios in 
their everyday work, with a frequency of 9 or 60%. 
While 1 or 6.67% of the respondents answered 
communication. One on the respondents from BS 
Medical Technology said that she does not look for the 
qualities in a pre-medicine program because she 
wanted pre-medicine that is comfortable and the one 
that she really likes. “Because regardless of the 
course, I think that if I really want what I am doing, I 
can really do something even though it contradicts my 
attitudes,” she added.  
 
3.3 What are the factors being 
considered by the medicine students in 
choosing their residency specialization 
 

Most of the respondents considered medical 
school as a factor in their residency specialization with 
a frequency of 7 or 70% while 3 or 30% of them did not. 
most of the respondent’s reason for answering yes is 
because they believe that the overall quality of the 
medical school like reputation and facilities is the 
foundation of their future specialization, with a 
frequency of 7 or 70%. While 1 or 10% of the 
respondents answered that medical school is not a 
factor in their future specialization. One of the 
respondents in BS Medical Technology said that at 
first, she considered medical school as a factor in their 
residency specialization but after reflecting in our 
situation we had, she changed her mind. 
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  Most of the respondents answered that their 
choice of residency specialization is affected by their 
financial status due to it being really expensive to 
study, with a frequency of 8 or 80%. In contrast to this, 
2 or 20% of the respondents answered that their 
financial status does not affect their choice of 
residency specialization. One of the respondents think 
that financial stability will definitely a specialization. 
She emphasized that, “To be a doctor, it takes many 
years of education and tuition fees. Other than that, 
there will be miscellaneous fees and expenses that are 
included in the tuition.” The respondent concluded 
that if your financial status is not really great, it will 
definitely have an effect. 

Most of the respondents believed that family 
and passion is what they consider as a factor in taking 
their residency specialization, with a frequency of 3 or 
30%. By passion and family are the two factors 
considered by the respondents other than the Medical 
school and their financial statuses. The respondents 
considered their passion since self-interest is 
important for them in choosing their specialization. 
Also, the family, especially the respondent's parental 
suggestion to them significantly affect their choices. 

With the data collected, analyzed, 
interpreted and presented, the researchers therefore 
conclude that most of the respondents did not have a 
hard time choosing their pre-medicine program as 
most of the respondents answered positively to the 
question. The respondents’ choice of pre-medicine 
program is based on their interest and their top choice. 
This is because they believed that a pre-medicine 
program is independent from the residency 
specialization that they plan to take. Therefore, pre-
medicine programs do not affect the specialization 
that they are going to take in the future. 
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AAbbssttrraacctt::  Voltammetry is preferred amongst other techniques for antioxidant and vitamin 
component detection because of its selectivity, sensitivity, ease of access, and inexpensive 
instrumentation. This study aims to assess and evaluate existing studies revolving around 
voltammetric determination of vitamins and antioxidants of fruit juices, seeing as they are a 
rich source of vitamin and antioxidants, to find commonalities and trends over the years. 
Articles reviewed found differential pulse voltammetry and square wave voltammetry to be 
the most utilized method for vitamin and antioxidant determination, respectively. Electrode 
performance was also compared between bare and modified electrodes by comparing the limit 
of detection (LOD) and recovery rate (RR) of each. A bare electrode was found to have the 
highest LOD value in vitamin determination, but modified electrodes seemed to display 
enhanced performance when compared to its bare self. Though, usage of modified electrodes 
in antioxidant determination displayed a much more distinguishable improvement. Optimal 
pH value of the supporting electrolyte in vitamins is 5.0 ≤ pH ≤ 7.0, while it was found that 
the optimal pH value for antioxidants was 2.0 ≤ pH ≤ 6.0. In conclusion, voltammetric 
determination is highly dependent on the combination of the method, the composition of the 
electrode, and the pH of the supporting electrolyte solution. 
   
KKeeyy  WWoorrddss::  voltammetry; vitamins; antioxidants; fruit juices; electrodes 
 

1. INTRODUCTION 
Food component detection is essential in 

ensuring the quality, safety, and nutrition of the food 
products distributed to the public. Voltammetry is the 
preferred method for the determination of such due to 
its cheap instrumentation, excellent sensitivity, rapid 
analysis, and simultaneous determination (Gulaboski 
& Pereira, 2008). With that, these methods have 
proven to be advantageous for analyzing a wide range 
of compounds found in food and beverages (Pisoschi, 
2015). Additionally, these methods are also used to 
study different interactions between chemical 
components such as contaminants, antioxidants, and 
vitamins. Among the vitamins, ascorbic acid (AA) is 
frequently determined for its reductive and water-
soluble properties allowing its participation in various 
biochemical reactions (see Figure 1).  

 
 
 
 
 
 
 

Given that a number of the aforementioned 
detectable food components with proven 
electrochemical properties are commonly possessed by 
fruit juices, voltammetry has been a highly recognized 
technique used for the said beverage. Fruit juices are 
associated with health benefits as they are rich 
sources of antioxidants and vitamins. Both 
constituents enhance the defense of the body against 
free radicals by preventing cells from being damaged, 
making the quantification of such crucial (Leonard et 
al., 2002).  

Methods and electrode compositions were 
found to be factors that affect the behavior of 
voltammetric analysis (Pisoschi, 2015). This entailed 
a considerable number of studies to focus on 
antioxidant and vitamin determination using various 
combinations of electrodes and voltammetric methods. 
With this prominence, this systematic literature 
review aims to provide an extensive analysis and 
comparison of the existing literature in order to gauge 
the current state of voltammetry in food analysis, 
specifically for fruit juices. Particularly, this paper 
focuses on investigating its performance in vitamin 
and antioxidant determination, mainly in terms of the 
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specific methods, electrodes, and parameters utilized 
for food component detection in fruit juices. The 
reviewed literature was limited to research articles 
which have evaluated the technique solely in fruit 
juices and were published within the year 2000 to 
2021. 
 
2. METHODOLOGY 

The Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) 
guidelines was utilized for the data collection 
procedure of the study, with records identified from 
two scientific databases, i.e., ScienceDirect and 
Scopus, using the keywords “voltammetry” AND “fruit 
juices”. A total of 38 articles was formally included in 
the review as seen in Figure 2; however, only the 
section of the original manuscript, which solely 
focuses on voltammetric applications in vitamin and 
antioxidant determination, was presented in this 
paper. Particularly for the said focus, only 20 articles 
were reviewed. 

The extracted data from each study included 
the method of determination, performance of the 
electrode, and parametric study of pH employed in 
vitamin and antioxidant analysis. For electrode 
performance, the limit of detection (LOD) and 
recovery rate (RR) were also included for further 
examination of the effectiveness of the electrodes in 
fruit juice samples. The data obtained for each aspect 
were tabulated and sorted, depending on the 
availability and pertinence of the variables for 
examination. Common trends and outliers on the 
prevalence of particular voltammetric techniques, 
effects of electrode modifications, and optimal pH 
levels for supporting electrolytes were identified. 
Possible developments and researches on less covered 
areas of the field of study were also established. 
 

3.  RESULTS AND DISCUSSION 
 
3.1. Method of Determination 

As seen in Figure 3, Differential Pulse 
Voltammetry (DPV) is the most exploited method in 
vitamin determination, specifically AA, due to its 
exemplary precision, sensitivity, and speed. It can 
detect micromolar amounts of chemical components, 
making it convenient for detection in low 
concentration samples (Abdelrahim et al., 2013). 
Verifying its accuracy, most studies have found that 
the acquired AA levels corresponded with the 
reference data obtained from the standard titration 
methods (Ijeri et al., 2001; Gopalakrishnan et al., 
2018; Gheibi et al., 2013). This congruence implies 
that DPV is comparable to the performance of 
conventional techniques and can be used as a reliable 
alternative. 
 

 
Figure 3. Usage Frequency of Voltammetric Methods 

Among Reviewed Literature 
 

Despite the existence of successful studies 
utilizing other electrochemical techniques such as CV 
and AdSV, most of the reviewed literature found DPV 
to be more advantageous than others due to its higher 
current sensitivity, better resolution, and capability to 
eliminate capacitive charging currents (Gheibi et al., 
2013; Intarakamhang et al., 2011). Hence, it can be 
concluded that DPV is the most suitable voltammetric 
technique for AA determination. 

Voltammetric methods CV, DPV, and AdSV 
were also found to be applicable in quantifying 
antioxidants. However, unlike CV that was regarded 
by Bordonaba & Terry (2012) as the usual method 
choice in antioxidant analysis, further research 
utilizing DPV and AdSV is necessary for an in-depth 
establishment of their usefulness for the said purpose.  
SWV was observed to be the most applied in 
antioxidant determination due to its superior 
detection performance compared to conventional 
methods (see Figure 3). No interference was reported 
in polyphenol detection, unlike the traditional 
colorimetric method (Abdel-Hamid & Newair, 2016). 
SWV was also observed to perform better than CV in 
antioxidant assays. This technique exhibits the best 
characteristics of several voltammetric methods 
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which, besides sharing similar advantages with CV, 
includes easy identification of reversible oxidation 
reaction and easy obtainment of redox peaks 
(Bordonaba & Terry, 2012). These findings 
substantiate the effectiveness of SWV as the most 
favored method for antioxidant determination.  
Descriptions, advantages, and disadvantages of each 
method were summarized in Table 1. 

3.2. Comparison of Electrode 
Performance 

Among the studies reviewed, carbon paste 
electrode (CPE) is the most exploited working 
electrode, especially in older studies (Intarakamhang 
et al., 2011; Tadese et al., 2014; Pisoschi et al., 2011). 
However, modification of electrodes in more recent 
studies was observed to become more prevalent. All 
reviewed literature reported that modifications have 
yielded sharpened electrode performances. Abdel-
Hamid and Newair (2016) applied PGA/MWCNT/GCE 
for gallic acid (GA) determination and has proven its 
capability to enhance electrode kinetics and GA 
oxidation. Frequently used modified screen-printed 
carbon electrodes (SCPEs) have also shown great 
performance for detecting both antioxidants and 
vitamins, as these were found to be capable of 
preventing phenolic coupling-induced electrode 
deactivation which results from polymeric film 
formation, a common problem in electrochemistry 
(Bordonaba & Terry, 2012). This corresponded to that 
of Gopalakrishnan et al. (2018), which emphasized the 
advantage of CdO/SPCE over other electrodes in 
terms of reproducibility, selectivity, and sensitivity. 
Generally, these substantiate the prominent 
observation that modifications made for bare solid 
electrodes is an effective factor that enhances 
electrode performance. Hence, there is a large 
potential for further exploration and development of 
modified electrodes to bring forth new benefits for 
voltammetry in vitamins and antioxidant 
determination. 

Effects of electrode modification on its 
performance were further investigated by comparing 
the LODs and the RRs obtained from spiked fruit juice 
(see Table 2). Among the studies utilizing CPE for AA 
determination, a lowest LOD value of 2.2x10-11M 
with an RR of 93.4%-105% was acquired by Tadese et 

al. (2014), when paired with CV. Presently, this 
electrode-method combination is found to be the most 
promising and effective for AA determination amidst 
the development of new modified electrodes. The 
CdO/SPCE used with DPV has exhibited superior 
performance with an LOD of 5.4x10-8M and an RR of 
98.6% over CPEs utilized with the same method 
(Gopalakrishnan et al., 2018). Despite the 
establishment of CPEs over other electrodes, there is 
still no apparent reason behind its prevalence for AA 
determination. Although a range of 99.9%-101% was 
found to be closest to the ideal rate of 100%, a 
significant difference in LOD values were observed 
when utilized alongside DPV. Hence, not completely 
establishing the highest degree of sensitivity 
(Intarakamhang et al., 2011); this could possibly be 
attributed to its suitability in the specific sample. 

In contrast to AA determination, a significant 
difference in electrode performance between the bare 
GCE and modified electrodes was observed. The 
CoFe2O4NPs/ILs/CPE utilized with SWV for rutin 
determination had an LOD value of 3.0×10−11M and 
RR of 97.6%-102%, and exhibited superior electrode 
performance among all electrodes used for antioxidant 
detection (Yola et al., 2017). Meanwhile, a relatively 
higher LOD value of 1.0x10-7M and deviated RR of 
105.8%, were observed for the bare GCE (Blasco et al., 
2004). Generally, these still validate how electrode 
modifications can increase its performance; however, 
it can be speculated that electrode-method 
relationships could be a factor that induces the slight 
discrepancy observed in the determination of AA. 
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3.3. Parametric Study of pH on 
Electrochemical Determination 

Optimal electrolyte pH is a common 
parameter that was investigated by several studies 
(see Table 3). For AA detection, Tadese et al. (2014) 
investigated the effect of pH using CV and CPE, where 
the optimal pH value obtained was at pH 5.0. This 
suggests that using an electrolyte with a slightly 
acidic pH is favorable for AA determination using the 
given electrode. Meanwhile, Gheibi et al. (2013) 
assessed the effect of pH on peak currents and peak 
potentials in AA determination using APMCNTPE 
and obtained a rather neutral optimal value at pH 7.0. 
Despite the discordance of the aforementioned 
studies, it was found that AA in apple juice can also 
be determined at a pH level of 6.9 as utilized with a 
AuSNPS/CeO/SNGC, which directly falls between the 
optimal values mentioned prior (Abdelrahim et al., 
2013). Although some researches have also utilized 
highly acidic electrolytes at a pH range 1.5-3.5, such 
levels of acidity come as a minority (Yilmaz et al., 
2008; Ijeri et al., 2001). Hence, it can be concluded that 
AA is preferably determined using acidic electrolytes, 
commonly within a pH range of 5.0-7.0. 

Similarly, several studies have also 
established optimal pH levels for antioxidant 
determination; all of which were also observed to be at 
an acidic range. Abdullah et al. (2018) investigated the 
redox behavior of quercetin using AdSV with a BDDE; 
its optimal pH is found to be at an acidic range with 
the pH levels of 2.0-5.0. Additionally, there are a 
number of studies that observed optimal pH values 
that fall within the said range. General polyphenol 
detection was obtained using highly acidic electrolytes 
at pH 2.6 using PGA/MWCNT/GCE, while ellagic acid 
(EA) and rutin were determined with electrolytes with 
a higher pH value of 5.5 and 6.0, respectively (Abdel-
Hamid & Newair, 2016; Cuartero et al., 2011; Yola et 
al., 2017). It is evident that an abundant number of 
studies determine antioxidants at a pH range of 2.0-
6.0; hence concluding that antioxidants in fruit juices 
are favorably determined with an acidic supporting 
electrolyte, regardless of the electrode used. 
 

 
 
 
 
 
 
 
 
 
 
 
 

4.  CONCLUSIONS 
Voltammetry has proven to be an effective 

technique for antioxidant and vitamin determination 
in fruit juices. The performance of the technique was 
found to be highly dependent on the specific 
voltammetric method, electrode, and optimal pH of 
the electrolyte used. For vitamin determination, DPV 
is the most utilized due to its exceptional sensitivity 
and resolution. Despite a bare electrode exhibiting the 
best LOD value for AA determination, enhancements 
in performance in modified electrodes were still 
observed. As for the studied parameter, enhanced 
selectivity was also displayed when utilizing pH at 
slightly acidic to neutral levels. Meanwhile, 
antioxidant detection favored SWV because of its 
superior performance. Unlike in vitamin 
determination, there is a distinct improvement in 
performance of modified electrodes in contrast to the 
one with a considerable RR. The optimal pH of the 
supporting electrolyte for better selectivity was found 
to be at generally acidic levels. It can be concluded 
that the performance of voltammetry in detecting 
components in fruit juices may be further improved by 
ascertaining the compatibility of the method, 
electrode, and the pH of the electrolyte solution with 
one another.  Further studies for thorough 
investigation between method-electrode modification 
relationships are also recommended. 
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AAbbssttrraacctt::  Dengue, the most rapidly spreading mosquito-borne viral infection, has significantly 
spread worldwide in recent decades - flourishing both in affluent and impoverished locations 
of tropical and subtropical countries. In 2012, the Philippines ranked fourth out of the ten 
Association of the Southeast Asian Nations (ASEAN) countries in having the highest number 
of dengue cases. The following study intends to analyze the spatial distribution of dengue 
incidences across all Luzon provinces in 2018. It aims to determine significant correlates that 
affect dengue incidences, map the incidence rate of dengue cases, and explore the clustering of 
recorded dengue cases. Poisson and Negative Binomial (NB) regression analyses and Multiple 
Linear Regression Models (MLRM) were applied to determine the significant correlations 
affecting dengue incidence rates. Simultaneously, spatial mapping was utilized to visualize 
and detect clustering in the provinces through dengue count, incidence ratios, and standard 
incidence ratios (SIR). MLRM and NB showed that rainfall and poverty incidence are 
significant correlates of dengue counts and incidence, and Nueva Ecija and Tarlac were 
observed to be provinces with distinct dengue count and SIR greater than 1, as well as 
provinces found in clusters. With the provided results, health organizations can provide health 
programs and allocate more funds in areas with SIR greater than 1 to prevent dengue 
spreading. 
 
KKeeyy  WWoorrddss::  spatial mapping; regression modeling; dengue incidence; correlation; 
Aedes aegypti 

 
1. INTRODUCTION 

Dengue is the most quickly spreading 
mosquito-borne virus in the world. According to WHO 
(2020a), dengue’s global incidence rate has increased 
in recent decades, wherein about half of the world's 
population is now at risk, with 100-400 million 
infections occurring each year. In 2016, more than half 
of the 375,000 reported cases in the Western Pacific 
region were solely from the Philippines. 

In the first half of 2019, the Philippines 
experienced a dengue outbreak which accounted for 
146,062 dengue cases and 600 casualties. By the end 
of 2019, the total cases went up to 429,409 - which is 
higher compared to 241,707 cases revealed during 
2018 (WHO, 2020b). Studies on dengue incidence 
usually delve into environmental factors in a 
particular region. However, factors such as dengue 
count per province have not been recorded in previous 
papers, making it crucial to address other 
contributing factors affecting dengue incidence.  

Therefore, the following study aims to identify 
the significant correlates that affect dengue 
incidences across Luzon’s provinces in 2018, map the 

percentages of dengue incidence rates in Luzon, and 
explore the clustering of recorded dengue cases to 
identify high-risk areas on a broad geographical scale. 
The study will focus on the spatial mapping and 
regression modeling of dengue across all provinces of 
Luzon.   
 
2. METHODOLOGY 

The complete available DENC data set from 
the provinces of Luzon in 2018 was requested and 
utilized from the Department of Health (DOH) 
Regional Offices by coordinating with their 
epidemiology units. Data for the variables relative 
humidity (RH), rainfall (RF), and temperature (TMIN, 
TMAX, and TMEAN) were obtained from PAG-ASA 
Synoptic Stations; and population (POP) and poverty 
incidence (POVINC) were retrieved from DOH and the 
Philippine Statistics Authority; all of which were 
summarized upon collection. Microsoft Excel, 
Statistica, SAS, and GeoDa were utilized to perform 
Standardized Incidence Ratio (SIR), MLRM, Poisson 
and NB regression models, and Spatial Mapping 
respectively. 
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2.1. Theoretical Framework and 
Analysis  
 
   2.1.1. Standardized Incidence Ratio (SIR) 

SIR determines if the occurrence of a disease 
in a relatively small population is high or low. It 
predicts if the number of observed cases in a 
particular geographic area, i = 1,2,..., m, is higher or 
lower than expected (Natividad et al., 2019).  

 
The common risk, r, or incidence rate of a region is 
computed by 
r=yN 
where, 
y= total count of the disease, and 
N= total population exposed to risk in the region 
SIR is obtained by: 
SIRi = yiei 
where, 
yi= observed number of cases 
ei= expected number of cases 
The expected number of cases, ei, can be calculated 
using indirect standardization 
ei=rNi  
where, 
Ni= the population in the region 
r = common risk 

 
2.1.2. Multiple Linear Regression Model 

MLRM distinguishes the relationship 
between two or more independent variables and a 
dependent variable. It determines if changes in the 
independent variables can alter the dependent 
variable and approximate the variables’ association. 
The dependent variable Yi is considered to be a 
function of p-1independent variables, X1i, X2i, ...,X(p-
1)i,and their association can be written as:  
Yi=0+1X1i+2X2i+...+βp-1X(p-1)i+i  i=1,2,...,n 
where, 
Yi= the value of the dependent variable 
of observation i,  
X1i, X2i, ...,X(p-1)i= the values of p-1predictors or 
independent variables, and 
i = corresponds to the random error. 

 
2.1.3. Poisson Regression Model 

The Poisson regression model is used when 
Yiis a count variable. It assumes that the response 
variable is following Poisson distribution with 
parameter , Yi∼Poisson(λ). 
E[Y]=e0+1X1+...+p-1Xp-1=eX'β 
where, 
Y is the dependent variable, 
is the p x 1vector of regression parameters 
Xis a p x 1vector of independent variables.  

 

2.1.4 Negative Binomial Regression Model 
The NB model has the same mean structure 

as Poisson regression and is considered a generalized 
Poisson regression model. It contains an extra 
parameter to model overdispersion - narrowing the 
confidence intervals. NB is expressed as: 

fY(y)=Γ(y+r-12-p)Γ(r-12-p)Γ(y+1)(r-12-pμ+r-
12-p)r-12-p(1-r-12-pr-12-p)y         y=0,1,2,... 

where, 
i= exp{Xiβ} 
r= dispersion parameter 
(.)= usual gamma function 
 
The following distribution has a mean equal 

to i and a variance equal to i+rip. 
 
3.  RESULTS AND DISCUSSION 
 
3.1. Descriptive Statistics and 
Standardized Incidence Ratio (SIR) 

The SIRs of dengue for the provinces of Luzon 
for 2018 were computed and summarized. In Table 
3.1, 18 provinces and one district have an SIR greater 
than 1, implying that more dengue cases were 
observed than expected. Batanes had the highest 
relative risk of infection, followed by Apayao and 
Quirino. Meanwhile, the remaining 17 provinces and 
three districts experienced lesser cases of dengue. 
Clustering can be observed in provinces shaded in the 
same color, implying that the nearness of the values 
between dengue cases, incidence rates, and SIR of 
nearby provinces display a high dengue risk. 
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Figure 1 shows the map for the variable 

DENC, wherein provinces around the center of Luzon 
are reported to have a high dengue count in 2018. 
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Clustering is observed, revealing that dengue cases 
occurring in these areas may be due to spreading. In 
Figure 2, dengue incidences were derived from 
dividing DENC by the total population in each 
province, and it revealed that provinces in the 
northeastern part of Luzon had high incidence rates. 
Lastly, Figure 3 shows the SIR of dengue cases and 
the total population of each province, where provinces 
located in Region 2 and 3 are observed to have high 
reported SIRs of dengue. Despite Batanes having the 
highest SIR, Cagayan did not have a high SIR in 2018. 
However, provinces that have a clustering of SIR 
greater than 1 were observed in Central Luzon. 
 
3.2. Multiple Linear Regression Model 

MRLM was applied to dengue cases and 
incidences but did not satisfy all assumptions. Thus, 
three transformations were utilized - namely 
arcsin(y), ln(y), and ln(1-yy). Only ln(y) for DENC 
satisfied all the assumptions. Stepwise selection 
procedure was utilized in selecting variables that fit 
the model. Figure 4 shows that all p-values are greater 
than 0.05, thus, the residuals are normally 
distributed. 

The homogeneity of variances was checked 
through a scatterplot of residuals versus predicted 
values. No clear pattern should be in the distribution 
or the data would be heteroscedastic. From Figure 5, 
since there is no cone-shaped pattern, the assumption 
has been satisfied. 

 
 
 
 
 
 

The next assumption checked was the 
independence within the residuals through the 
Durbin-Watson test. In Table 4 (see appendix), as the 
serial correlation is approximately 0, there is no 
correlation between the observations. Additionally, 
since the Durbin-Watson statistic falls between 1.5 
and 2.5, there is no first order correlation.  

Lastly, there should be no multicollinearity, 
which occurs when the independent variables are 
highly correlated with each other. Since the tolerance 
limits on Table 5 (see appendix) are greater than 0.01, 
there is no multicollinearity. The errors are also 
normally distributed with mean 0 and constant 
variance. 

The following output was generated following 
a 5% level of significance with % = 0.39828405. Table 
3.2.1 shows the simplified summary of results while 
Table 3 (see appendix) shows the full summary. 

 
The summary of results shows that there are 

two significant dengue correlates: POVINC (r = -
0.35716, p < 0.05) and RF (r = -0.35336, p < 0.05). A 
possible explanation for the negative correlation is 
when POVINC decreases in a certain area, people 
would flock there for more job opportunities, resulting 
in more chances for dengue to spread. 
 Moreover, studies showed that heavy rainfall 
can possibly lessen dengue fever transmission by 
reducing the survival rate of mosquitoes. 
Thammapalo et al. (2005) analyzed the independent 
effects of rainfall in Thailand, and they suggested that 
dengue cases have a slightly negative correlation with 
the precipitation in some provinces.  
 
3.3. Poisson Regression Model 

The GENMOD procedure was utilized to 
obtain the Poisson regression model because it can fit 
a wide range of generalized linear models. The 
log(pop) function was specified as an offset to account 
for possible different observation periods. 
Additionally, the DSCALE function was utilized due 
to overdispersion. The simplified results are seen in 
Table 3.3.1. while Table 6 (see appendix) shows the 
full analysis. Table 3.3.1. shows that the POP variable 
has a p<0.05 (p=0.0184), which indicates that POP is 
a significant correlate of DENC as expected because 
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the bigger the population, the greater the chance of 
getting infected. 

 
3.4. Negative Binomial Regression 

Due to the overdispersion in Poisson 
regression, NB was used. The full results are in 
Table 7 (see appendix). On Table 3.4.1., the 
independent variables RF (p=.0028) and POVINC 
(p=.0007) show a p<0.05, meaning that RF and 
POVINC are statistically significant predictors of 
DENC. 

 
Based on Table 5 (see Appendix), the NB 

model is, 
log{E[Y]} = 3.5627 - 0.0033 RF + 4.3856 

TMAX + 4.0906 TMIN - 8.5210 TMEAN - 0.0038 RH - 
0.0650 POVINC 

while the model with the significant 
correlates is, 

log{E[Y]} = 3.5627 - 0.0033 RF - 0.0650 
POVINC 

where E[Y] is the expected DENC per 
province.   

  
Results showed that the provinces with the 

highest expected DENC are Tarlac (E[Y] = 2.055) and 
Nueva Ecija (E[Y] = 2.249), which are in areas with 
clustering of SIR greater than 1. RF and POVINC may 
be attributed as factors for high clustering in Central 
Luzon as the two provinces have previously recorded 
about 7,000 raw dengue cases with a poverty incidence 
of 7.73 and 6.57, respectively. Although some 
provinces have high DENC, POVINC must also be 
considered since it is an important factor in the NB 
model. Thus, Tarlac and Nueva Ecija are the only 
provinces with notable expected DENC due to high 
DENC and POVINC values.  

 
 

The results of this study are consistent with 
a 2008 study by Sia-Su about the relationship of 
climatic factors and dengue prevalence in Metro 
Manila. Through MLRM, the results show that there 
is a significant correlation between rainfall and 
dengue incidence (r = 0.614, p < 0.05). It proved that 
dengue incidence in the region varies as rainfall 
patterns change. Moreover, this study explored the 
statistical procedures Poisson and NB regressions 
which led to an additional significant correlate, 
POVINC, of dengue counts and incidences in the 
Luzon provinces. 

 
4.  CONCLUSIONS 

The Philippines remains one of the countries 
reporting high dengue cases globally. In practice, 
dengue surveillance relies mainly on disease reporting 
units. However, the illness limits reporting accuracy, 
leading to a multitude of unrecorded and under-
reported dengue episodes. In this paper, significant 
dengue correlates were obtained and adapted into a 
MLR and Poisson Regression model. However, due to 
overdispersion in Poisson Regression, NB was used 
instead. Both MLRM and NB results revealed that 
POVINC and RF significantly correlate to DENINC. 
Although both showed similar significant correlates, 
the NB model has higher adjusted predictors.  

DENC, IRs, and SIRs were mapped in Luzon 
provinces. The heat maps display hotspots in a specific 
area which are vital for observing clusters. Results 
show that Nueva Ecija and Tarlac have SIR higher 
than 1 and are found in high-risk cluster areas. These 
are accredited to RF and POVINC, as the NB model 
has revealed that the following provinces have the 
highest expected DENC. 

With that, it is essential to monitor these 
provinces as they can be possible sources of dengue 
spreading in 2018. Although the data is from 2018, the 
derived results can approximate future dengue 
trends. Health organizations can use these results to 
provide health programs and allocate more funds in 
areas with SIR higher than 1. Visayas and Mindanao 
provinces should also be tested and modeled to ensure 
the Filipinos’ safety from dengue and include them in 
programs. 

It is also recommended to create a better 
estimate of the dengue counts by adding more 
independent variables other than meteorological 
factors. Additionally, the utilization of heat maps for 
data visualization, which focuses on new fields like 
data science, can help determine factors contributing 
to the spread of dengue. 

Considering the COVID-19 pandemic, the 
statistical procedures used can be executed in 
determining factors correlating to the increase in 
COVID-19 cases. Given the availability of data, 
researchers can secure copies for statistical 
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procedures; and adding variables such as population 
density, number of hospitals, and Intensive Care 
Units (ICUs) can be utilized to predict COVID-19 
incidences and create a better-fitting model for 
predictions. 
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AAbbssttrraacctt::  This research investigates the adoption, implementation, and overall satisfaction of 
electronic medical records (EMR) in the Cotabato Regional and Medical Center (CRMC). A 
purposive sampling method was utilized in the recruitment of the participants after getting 
clearance from its ethical review board. This study engaged 16 participants from CRMC: 
administrators, health personnel, and non-health personnel. The participants responded in a 
google survey form with structured and unstructured items that centered on the what, when, 
how, and why of the adoption of the implementation of the EMR and their overall satisfaction. 
EMR adoption in CRMC is associated with the mandate from the Department of Health’s 
initiative to modernize the health care system in the Philippines. The hospital’s top 
administration initiated the adoption with consultations from the different stakeholders in the 
hospital. Several consultations were conducted, and training of both healthcare and non-
healthcare personnel were conducted to prepare the hospital system. Despite these efforts, 
several issues confronted the efficient implementation of EMR in the recording, archiving, and 
retrieval of the medical records which include: internet connectivity, lack of skilled manpower 
to handle the EMR system, financing issues, and preference of other personnel to the “manual 
process” of doing things. Interestingly, the level of overall satisfaction on the implementation 
of EMR remains to be high. Improved infrastructure, more training, and recruitment of skilled 
staff are recommended to optimize the utilization of EMR. 
 
KKeeyy  WWoorrddss::  electronic medical records; ehealth; structure-process-output assessment, 
Cotabato Regional and Medical Center;, Philippine healthcare system 

 
1. INTRODUCTION 
 
1.1. Background of the Study 

The medical and healthcare aspect in the 
Philippines continuously inclines itself to 
modernization and advancements. The adaptation of 
eHealth in the Philippines started in the year 1998 
(DOH & DOST, 2014). The eHealth system in the 
Philippines aims to draw a long-term strategic plan 
for developing a lasting healthcare system, develop 
the infrastructure of ICTs for more equitable and 
affordable access, reach communities and vulnerable 
groups far from the urban life, and mobilize multi-
sectoral collaboration with the different departments. 
This technology is designed for the collection, 
retrieval, and sharing of medical knowledge by health 
providers (Angst & Agarwal, 2009).  

The Cotabato Regional and Medical Center 
(CRMC), located in Cotabato City, Bangsamoro is a 
tertiary government hospital under the Department of 
Health (CRMC, n.d.). The hospital is regulated by the 
Civil Service Commission, the Department of Budget 
and Management, and Commission of Audit. CRMC 

started with a 12-bed capacity in 1916. Due to demand 
and modernization, the hospital can now 
accommodate a 400-bed capacity. The group has 
decided to conduct a study in this particular area not 
only because it is accessible but rather it could also 
give a different perspective of the usage of EMR, 
especially in provincial areas. Before utilizing the 
electronic medical record, the institution has been 
using the manual process of pen and paper to record, 
retrieve, and archive data. It was only recently when 
CRMC made use of the system following the launch of 
the Integrated Hospital Operations Management 
Information System (IHOMIS) and  The Integrated 
Hospital Operations and Management Program 
(IHOMP). The adoption of EMRs has been plagued 
with issues and pushback with its implementation as 
the enforcement of a new system would burden the 
hospitals with financial and educational incentives 
along with doubts if it would be a more efficient 
addition to the Philippine hospital system.  
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1.2. Statement of the Problem 
This study investigates the effectiveness of 

the utilization of EMRs to provide quality health care 
services in Cotabato Regional and Medical Center 
(CRMC), a public hospital in Cotabato City, 
Maguindanao. The following specific questions are 
sought: 

1. What are the preparations and other 
resources on the implementation of EMR in 
the provision of health services in CRMC? 

2. What is the attitude of the medical staff on 
the integration of EMR in the provision of 
health services? 

3. What are the perceived benefits of the 
medical staff on the integration of EMR in the 
provision of health services? 

4. What are the issues and challenges that 
confronted the medical staff on the 
integration of EMR in the provision of health 
services?  

5. How are the issues and challenges addressed 
by the medical staff on the integration of 
EMR in the provision of health services? 

6. What lessons can be generated on the 
integration of EMR in the provision of quality 
of health care service in CRMC?  

 
1.3. Conceptual Framework 

 
[Figure 1.1 Conceptual Framework of EMR 

implementation in Cotabato Regional and Medical 
Center, 2020 Source: Adopted from the Conceptual 

framework of Berhe et al. and modeled from the 
Deleon and Maclean Model (D&M)] 

 
Micheale Berhe, et al.’s (2017) structure-

process-outcome assessment model is adopted to 
investigate the efficiency of the implementation of 
EMR in CMRC. Structure refers to the observance of 
the eHealth Law, hospital policies, institutional 
training in EMR, and placement of infrastructure 

systems. Process refers to the systematic flow of the 
utilization of Electronic Medical Records in collecting, 
recording, archiving, and retrieval of patient’s records 
and vital information, check-ups, prescriptions, and 
the payment and accounting system. Lastly, the 
Outcomes refer to the perceived satisfaction of the 
medical personnel towards the usage of Electronic 
Medical Records in CRMC.  

 
1.4. Scope and Limitations 

This study centers on the assessment of the 
efficiency in the implementation of EMR in CRMC in 
three major domains: structure, process & outcomes. 
Engaging the different levels of administration, and 
both health care and non-healthcare personnel is 
intended to collect their different perceptions, 
observance, utilization, and satisfaction. This is based 
on the understanding that each stakeholder has a 
different experience with EMR thus influencing their 
appraisal and satisfaction with the system. COVID 19 
pandemic and strict implementation of community 
quarantine limit the opportunity for the researchers 
to conduct in-person interviews. Poor internet 
connection and the difficulty in the recruitment of 
participants had also prevented the researchers from 
adopting online interviews via Google Meet or Zoom.  

 
1.5. Significance of the Study 

With the existing technologies present in the 
Philippines, it is still evident that the implementation 
of Electronic Medical Records (EMR) in institutions 
needs improvements and refinements. Despite this, 
EMRs remain a crucial bridgeway to an advanced 
healthcare system in the entire country. It is generally 
recognized that the EMR has the ability to be the 
central electronic health-care information and 
communication device (Ball 2003; Haux 2006; Chang 
& Chang 2008). The Electronic Medical Record (EMR) 
is an innovative technology that enables doctors' 
practices to implement more effective performance 
assurance initiatives than paper-based documents can 
do, although achieving quality enhancement by the 
use of EMR is neither low-cost nor simple (Miller and 
Sim 2004). Increased use of electronic medical records 
(EMRs) is generally believed to improve the quality of 
health care and the reliability with which it is 
provided. 

 
2. METHODOLOGY 
 
2.1. Research Design 

This study investigated the effectiveness of 
the utilization of EMRs to provide quality health care 
services in CRMC utilizing an institutional case study 
design. An institutional case study research design 
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was adopted due to its compatibility with the 
structure-process-output assessment model. 
 
2.2. Sampling 

Purposive sampling method was adopted in 
the recruitment of the participants of the study. The 
study recruited 16 medical and non-medical 
personnel: (3) administrator/s, (5) medical staff 
(doctors), (2) nurse/s, (2) midwives, ((1) radiologic 
technologist/x-ray technician, (1) medical 
technologist), support staff ((2) IT staff) who use EMR 
at work. The primary criterion in the recruitment 
include: (1) Individuals with medical or technical 
experience in Cotabato Regional and Medical Center, 
and (2) Personnel from Cotabato Regional and 
Medical Center (CRMC). 
 
2.3. Instrumentation 

A Google Form Survey was the primary 
instrument adopted in this study which was divided 
into four major sections: 1) whats, hows, and whys of 
the adoption of EMR, 2) the actual EMR engagement 
and experience of the participants, 3) the issues and 
challenges in the implementation, and 4) their overall 
satisfaction. Open-ended items were formulated for 
the first three sections and an overall satisfaction 
measure with five-point agreement Likert scale was 
formulated for the fourth section.   
 
2.4. Data Gathering Procedure 

The researchers secured the approval of the 
CRMC administration and the in-house ethical review 
committee before proceeding to the process of 
recruitment of the participants. The researcher 
initially listed 18 participants who met the 
recruitment criteria, however, only 16 respondents 
responded to the invitation. Informed consent was 
secured before providing the participants with the link 
to the Google Survey Form. 
 
2.5. Data Analysis Strategy 

Braun & Clark (2006) six-stage thematic 
analysis was adopted in the analysis of the responses 
in the open-ended questions: 1) familiarization, 2) 
coding,3)  theme-development, 4) review, 5) defining 
of themes, and 5) report writing the researchers will 
analyze the data harvested. The measure of central 
tendency, mean, for each item in the overall 
satisfaction measure was prepared to present the level 
of satisfaction of the participants in the different 
processes where EMR is implemented. 
 
 
 
 
 

3.  RESULTS AND DISCUSSION 
 
Adoption and Implementation of EMR 

The implementation of EMR in Cotabato 
Regional and Medical Center was due to the 
compliance of the hospital administration with the 
directive from the DOH Central Office. The 
Department of Health launched the Integrated 
Hospital Operations Management Information 
System (IHOMIS) and The Integrated Hospital 
Operations and Management Program (IHOMP) 
which directed all hospitals in the country to comply 
with the directive. However, most participants noted 
that their hospital adoption of the EMR system was 
also in consideration of the Philhealth Incorporated 
requirements for hospital accreditation.  
 Several of the challenges faced by the 
institution regarding the implementation of the 
system include internet connectivity, financial, and 
manpower issues. These serve as the common barrier 
in the utilization of EMR in the recording of patients’ 
information and vitals, check-up, prescriptions, and 
payment systems in the hospital. Despite this, over 
time with the continuous implementation of EMR in 
CRMC and the development and training of the 
institution the advantages of EMR may be fully 
utilized by the personnel with adequate time. 
 
Issues and Challenges in the Utilization 
of EMR  
 The main challenge in the implementation of 
EMR is associated with very poor or intermittent 
internet connection. System lag and poor connection 
due to weak LAN are two of the main issues identified 
by the medical personnel. Lack of manpower and 
equipment also affects the overall process of recording, 
archiving, and retrieval of patient’s records and vital 
information, medical check-ups, prescription, and 
payment. The whole process is observed to be time-
consuming and requires double the work, as not 
everyone is technologically literate. As such, most of 
the staff prefer manual processes instead of utilizing 
EMR. Some participants also raised the issue of 
incorrect and double entry as to the reason for 
preferring the manual process instead of EMR. 
Internet connectivity, just like in other areas of EMR 
implementation, has been considered a major 
challenge in the integration of EMR in the accounting 
or payment system.  Adding to this issue is the lack of 
skilled staff to attend to this process. Additional 
burdens include payment adjustments and the 
availability of the funds from PhilHealth to cover a 
patient’s medical bill. The additional cost of the 
adoption of accounting software is also considered a 
major issue. The encoding of the records has also been 
delayed or is not always updated.  
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Overall Satisfaction on the 
Implementation of EMR 

There is a high level of satisfaction among the 
participants on the implementation of EMR in CRMC 
in all areas where it is adopted (see Table 1). There is 
a high level of satisfaction on the utilization of EMR 
in the recording (m=4.07, sd=0.70), archiving (m=4.27, 
sd=0.70) and retrieving (m=4.53 sd=0.52) of patient’s 
information and vital records. High levels of 
satisfaction was also found among the participants on 
the utilization of EMR in the recording (m=3.93, 
sd=0.79), archiving(m=4.13, sd=0.49), and retrieving 
(m=4.33 sd=0.78) of patient checkups. Additionally, 
there is a high level of satisfaction was found among 
the participants on the utilization of EMR in the 
recording (m=3.87, sd=1.21), archiving (m=3.60, 
sd=1.23) and retrieving (m=3.60, sd=1.23) of patient’s 
prescriptions. Lastly, there is a high level of 
satisfaction on the utilization of EMR in  the recording 
(m=4.27, sd=0.72), archiving (m=4.27, sd=0.72) and 
retrieving (m=4.20, sd=0.79) of patient’s information 
and payments. 

 
4.  CONCLUSIONS 

EMR adoption in Cotabato Regional and 
Medical Center has been associated with the mandate 
from the Department of Health’s initiative to 
modernize the health care system in the Philippines. 
The hospital’s top administration initiated the 
adoption with consultations from the different 
stakeholders in the hospital. Several consultations 
were conducted and training of both healthcare and 
non-healthcare personnel was conducted to prepare 
the hospital system. Despite these efforts, several 
issues confronted the efficient implementation of EMR 

in the recording, archiving, and retrieval of the 
medical records which include internet connectivity, 
lack of skilled manpower to handle the EMR system, 
financing issues, and preference of other personnel to 
the “manual process” of doing things. Interestingly, 
the level of overall satisfaction on the implementation 
of EMR remains to be high. Improved infrastructure, 
more training, and recruitment of skilled staff are 
recommended to optimize the utilization of EMR. 
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A Systematic Review on the Efficacy of Common Antacid Components 
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AAbbssttrraacctt::  Gastroesophageal Reflux Disease (GERD) is a common health issue worldwide that 
utilizes antacids to mitigate its symptoms such as chest pains and burning sensations. 
However, the most common component used in antacids, Aluminum Hydroxide, has a high 
toxicity level as it builds up in the body. Thus, this study aims to determine whether Alginate, 
an organic compound, and Calcium Carbonate, which is considered an age-friendly component, 
are suitable antacid component alternatives to Aluminum Hydroxide in terms of their 
corresponding Acid Neutralization Capacity (ANC) and adverse effects. The researchers 
utilized a systematic review approach, guided by the Preferred Reporting Items for Systematic 
Review and Meta-Analysis Protocols (PRISMA-P), to accomplish the study objectives. The 
study results suggest that Calcium Carbonate has the highest ANC while Alginate has the 
second-highest ANC and has fewer adverse effects than placebo. These results support the 
claim that Alginate and Calcium Carbonate are suitable alternatives to Aluminum Hydroxide. 

KKeeyy  WWoorrddss::  antacid; gastroesophageal reflux disease; calcium carbonate; alginate; 
systematic review 

1. INTRODUCTION

Gastroesophageal Reflux Disease (GERD) 
occurs when there are backflows of stomach acid in the 
esophagus, irritating its walls (Yamamichi et al., 
2012). People with GERD have been more prevalent 
in the Philippines over the years (Sollano et al., 2007). 
One problem with treating GERD is that the majority 
of medications contain Aluminum; allergic reactions, 
such as exposure to xenobiotics, may occur when it is 
ingested or vaccinated (Crisponi et al., 2013). Though 
branded safe for usage as Aluminum Hydroxide, 
Aluminum has a record of toxicity (Jensen-Jarolim, 
2015).  

Due to this, researchers sought out an organic 
compound called Alginate derived from algae and 
Calcium Carbonate, which are also used to formulate 
antacids (Szekalska et al., 2016). Alginate is in recent 
antacid formulations because it is organically derived. 
Additionally, it also develops rafts that help maintain 
stomach acidity (Hampson et al., 2010). Calcium 
Carbonate is widely used in antacid formulations 
because it is suitable for all ages (Li et al., 2018). In 
comparison to the level of toxicity obtained by 
consuming Calcium Carbonate, the toxicity of 
Aluminum Hydroxide is significantly higher 
(Salisbury & Terrell, 2020). Adverse side effects of 
Calcium Carbonate are dizziness, nausea, and 
constipation. 

Antacids are formulated to mitigate GERD 
symptoms, but a problem with this is that one of the 
most common antacid components is Aluminum 
Hydroxide, which can be toxic to humans when it 

builds up in the body (Crisponi et al., 2013). Thus, this 
research aims to determine, via a systematic review, 
if Alginate and Calcium Carbonate are effective 
alternative antacid components to Aluminum 
Hydroxide so that this toxic component may 
eventually be removed in antacids for GERD patients. 

The paper is a systematic literature review on 
the efficacy of common antacid components present in 
the formulation of over-the-counter medications. The 
identified components are Alginate and Calcium 
Carbonate. The collected journals only focused on the 
properties of these compounds. Different parameters, 
acid neutralization, and adverse effects were 
identified and used to evaluate the two chemical 
components’ efficacy. Also, the findings were based on 
the gathered data; no theoretical computations and 
primary data were presented. This study will help fill 
the research gaps in the academic and medical 
community and will help to further improve antacid 
formulations. 

2. METHODOLOGY

2.1. Study Design 
 The methodology is composed of three phases 

as seen in Figure 1. First is the selection process of 
literature according to predetermined eligibility 
criteria. Second is the data collection process and the 
risk of bias assessment of the eligible papers. Last is 
the generalization of the collected data to determine a 
suitable alternative to Aluminum Hydroxide based on 
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Acid Neutralization Capacity or adverse effects. The 
study’s methods were guided by the protocols for 
reporting systematic reviews adapted from the 
Preferred Reporting Items of Systematic Reviews and 
Meta-Analysis (PRISMA) website. Subsections: 
Eligibility Criteria, Information Sources, Search 
Strategy, Study Records, ROB assessment, and Data 
Synthesis, were kept and modified accordingly in this 
study (Shamseer et al., 2015).

2.2. Eligibility Criteria 

A literature search was performed where 
every title of a paper that the researchers read was 
considered a viewed paper and the papers that met the 
requirements of the eligibility criteria were considered 
accepted papers. The eligibility criteria include: 
acceptability - if the paper was published by a 
reputable publisher and the paper’s academic 
affiliations 
study design - if the paper was quantitative study 
design  
compound assessed - if the papers studied Alginate or 
Calcium Carbonate  
parameter for evaluation - if the papers studied Acid 
Neutralization Capacity or adverse effects  

2.3. Information Sources 
The researchers prioritized sources such as 

Google Scholar, JSTOR, Science Direct, and 
ResearchGate. The researchers used these databases 
during the initial search period, including the use of 
the eligibility criteria. Afterward, the researchers 
branched out to different databases such as school 
repositories. 

2.4. Search Strategy 

In searching for literature through different 
recognized databases, a search strategy using specific 
keywords and search techniques was applied to set a 
guided framework for the researchers. 

2.5. Study Record 
To manage the literature and information, 

the researchers utilized the software Mendeley, 

OneDrive Microsoft Excel, and Risk of Bias Visualizer 
(ROBVis). The selection process in Figure 2 involved 
the literature search protocol for systematic reviews, 
which began with utilizing the search strategy. The 
criteria for filtering the literature according to its 
relevance to the study involved reading: title, 
publisher, and abstract during the search. In the title, 
the researchers sought out Alginate and Calcium 
Carbonate, then accepted papers with recognized 
publishers before scanning the abstract for 
quantitative study designs mentioning Acid 
Neutralization Capacity and adverse effects. Journals 
that did not meet the criteria were not eligible for the 
study. The researchers viewed a total number of 750 
journals.

2.6. Risk of Bias in Individual Studies 
In the Cochrane Review Handbook, Higgins 

& Green (2011) defined bias as a systematic error that 
must be assessed by considering the Risk of Bias 
(ROB). This study’s objectives require data collection 
from experimental trials that do not necessarily 
involve participants. Thus, the researchers modified 
the criteria from the Cochrane Handbook to suit the 
study’s needs better. 
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After performing an individual ROB 
assessment, a general assessment was done by 
assigning number values for each risk (High = 2; Low 
= 1; None = 0) and computing for the average of each 
bias of the paper. The ROB Visualizer for systematic 
reviews was used to make a visual summary. The 
general assessment was utilized to justify the 
conclusions of the study. 

2.7. Data Synthesis 
The researchers collected information under 

Acid Neutralization Capacity (ANC) and adverse 
effects, then categorized the data in Microsoft Excel. 
Results that agreed with the same hypothesis and 
have similar implications on the efficacy of the 
compound were under the same category. The 
categorized data were used to make generalizations on 
the ANC and adverse effects of the compounds. These 
generalizations were the basis for determining 
whether Alginate and Calcium Carbonate are suitable 
alternatives to Aluminum Hydroxide for treating 
Gastroesophageal Reflux Disease (GERD). 

3. RESULTS AND DISCUSSION

3.1 General Assessment of Risk of Bias 

Figure 4 and Figure 5 present the summary 
of all risk of bias assessment in terms of the criteria. 
Generated source type, generalizable outcome data, 
selective reporting, and other biases had a low risk of 
bias in total, while the number of trials and declaring 
the controlled variables had a majority summation of 
low risk of bias. The overall summary of the risk of 
bias in the accepted papers is a low risk of bias. 
Figure 4 is the traffic plot which is prescribed by 
Cochrane in presenting the ROB assessment. Green 
represents a low risk of bias, red for a high risk of bias, 
and yellow for an unclear risk of bias. The traffic plot’s 
purpose is to illustrate which study and criterion of 
that study had a different risk of bias judgment from 
the majority. It was observed that the only high risk 
of bias came from the randomized testing of market 
antacids in Tytgat and his team’s paper. This implies 
that in general, the accepted papers are considered to 
have a low risk of bias. 

Figure 5 presents the summary of all risk of 
bias assessment in terms of the criteria. Generated 
source type, generalizable outcome data, selective 
reporting, and other biases had low risk of bias in 
total, while the number of trials and declaring the 
controlled variables had a majority summation of low 
risk of bias. Randomized testing of market antacids, 
although it was observed to have a high risk of bias in 
one of the papers, resulted in a low risk of bias in the 
summary. The overall summary of the risk of bias in 
the accepted papers is a low risk of bias. Meaning, for 
all accepted papers, no other possible sources of bias 
were observed. 
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3.2 Antacid Component with Highest 
Acid Neutralization Capacity 

The Acid Neutralizing Capacity (ANC) was 
used to test the amount of acid neutralization and the 
duration of the antacid maintaining the pH level of 
above 3.5 (Dhawal & Barve, 2020). According to 
Ayensu et al. (2020), antacid efficacy can be 
determined according to neutralizing capacity. The 
information synthesized, as seen in Table 2, implies 
that Calcium Carbonate, present in the antacid brand 
Rennie Duo, is a suitable alternative to Aluminum 
Hydroxide in terms of ANC. This is because Calcium 
Carbonate shows the highest ANC among the 
comparators' components, excluding Aluminum 
Hydroxide. Calcium carbonate, an inorganic salt, 
neutralizes Hydrochloric acid in gastric secretions 
when it is dissolved in the stomach, which is why the 
preferred formulation of Calcium Carbonate is in a 
compressed powder tablet. Additionally, the collected 
data supports the claim that Alginate is another 
suitable alternative to Aluminum Hydroxide since it 
has the second-highest ANC, below Calcium 
Carbonate. 

3.3 Antacid Component with Less 
Adverse Effects 

The information collected, tabulated in Table 
3, implies that in addition to Alginate being a suitable 
alternative to Aluminum Hydroxide in terms of high 
Acid Neutralization Capacity (ANC), Alginate also 
causes fewer adverse effects when taken by patients. 
Meaning, Alginate is also a suitable alternative to 
Aluminum Hydroxide and Calcium Carbonate for 
patients who choose to intake a more organic antacid 
component. Alginate is considered organic because it 
has Alginic Acid that is derived from brown seaweeds. 
Organic compounds contain more carbon and oxygen 
than inorganic compounds, these elements are 
already present within the biochemical makeshift of a 
human. Sodium Alginate is a raft-forming agent that 
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floats on top of the stomach which traps carbon 
dioxide. This raft stops incoming acidic gases that may 
worsen gastric pH. The raft gives gastric acid time to 
normalize before it eventually dissolves and gets 
digested.   

3.4 Alginate and Calcium Carbonate as 
an alternative to Aluminum Hydroxide 

The researchers evaluated the most effective 
chemical component, excluding Aluminum Hydroxide, 
in treating Gastroesophageal Reflux Disease (GERD) 
based on the resulting Acid Neutralization Capacity 
(ANC) and Adverse Effects among the accepted 
papers. Finding an alternative to Aluminum 
Hydroxide is significant because Aluminum 
Hydroxide can become toxic if built up in the body 
when intaking antacids. According to Dettmar et al., 
Hampson et al., Mahmood et al., and Tytgat & 
Simoneau, the most effective chemical component in 
treating GERD based on ANC is Calcium Carbonate. 
It is then followed by Alginate, more specifically 
Sodium Alginate. According to the studies of Sun et al. 
and Wilkinson et al., the most effective antacid 
component in treating GERD based on Adverse effects 
is Alginate. Overall, both Calcium Carbonate and 
Alginate are suitable alternatives to Aluminum 
Hydroxide. 

4. CONCLUSIONS

The research aims to find the best alternative 
antacid component to Aluminum Hydroxide through a 
systematic literature review. Results from the eligible 
papers indicate that Calcium Carbonate has the 
highest Acid Neutralization Capacity (ANC), while 
Alginate, specifically Sodium Alginate, has fewer 
adverse effects than placebos. These results support 

the claim that either Alginate or Calcium Carbonate 
are suitable alternative components to Aluminum 
Hydroxide in terms of ANC and adverse effects. The 
research findings suggest that Alginate and Calcium 
Carbonate can be an alternative to Aluminum 
Hydroxide. However, the potential of these 
components to completely replace Aluminum 
Hydroxide can be further looked into by future 
researchers. Also, it is recommended for future studies 
to explore other antacid components and different 
efficacy parameters to expand the scope of the study. 
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AAbbssttrraacctt::  Caffeine is one of the most widely ingested psychoactive drugs in the world. However, 
this central nervous system stimulant has raised concerns because of its inauspicious effects 
on health that come with its overconsumption. Recent scientific advancements have allowed 
for the theoretical regulation of these side effects through the combination of caffeine and L-
theanine, an amino acid that promotes relaxation and improves mental function. This mini-
review aims to extend current knowledge by synthesizing both beneficial and detrimental 
effects of the administration of the combination of caffeine and L-theanine to the human brain 
and cognition. Information was extensively reviewed, analyzed, and compiled from a sample 
of 50 works of literature published from 2014 to 2020 in the DLSU Library Databases, as well 
as referenced studies excluded from the given timeframe that contain highly relevant 
information that help structuralize the review. Dosage was found to be important in attaining 
benefits on mood and cognition such as suppressed anxiety and stress, positive mental state, 
neurochemically fostered changes in neurotransmitter systems, improved accuracy, improved 
semantic and recognition memory, and heightened mental alertness. On the other hand, L-
theanine was found to reduce arousal more than it regulates elevated emotions caused by 
caffeine while some literature found that induced cognitive effects were only independent for 
each substance. In summary, existing studies support the hypothesis that the combination 
benefits human mood and cognition. As such, future research may gear towards a build-up on 
knowledge and innovations on the topic. 
 
KKeeyy  WWoorrddss::  L-theanine; caffeine; human cognition; mood 
 

1. INTRODUCTION 
 
1.1. Background of the Study 

Caffeine is one of the most widely ingested 
psychoactive drugs worldwide. It is an alkaloid found 
in various plants synthetically manufactured for 
incorporation into beverages and supplements 
(Turnbull et al., 2017). The chemical structure of 
caffeine is very similar to that of adenosine, one of the 
breakdown products of the high-energy molecule 
adenosine triphosphate. The longer a person is awake, 
the higher the adenosine levels present in neurons 
which eventually attach to adenosine receptors 
causing sleepiness. Due to similarities, caffeine has 
the ability to block these receptors and counteract 
adenosine activities such as release of the inhibitory 
neurotransmitter gamma-aminobutyric acid (GABA) 
which inhibits arousal and wakefulness, and 
reduction of dopamine activity, which accounts for the 
feeling of pleasure, motivation, and enthusiasm, 
norepinephrine, which is associated with treating 
mood disorders, and glutamate, which is responsible 
for learning and memory (Ribeiro & Sebastião, 2010). 

On the other hand, too many caffeine molecules 
blocking adenosine receptors may cause excitotoxicity 
or neuronal death processes (Simone et al., 2014), one 
of caffeine’s inauspicious effects on health that come 
with its overconsumption. 

Beverages such as tea have been popularly 
associated with relaxation due to an amino acid called 
L-theanine. It has beneficial bioactivities including 
“anti-cerebral ischemia-reperfusion injury, stress-
reducing, antitumor, anti-aging, and anti-anxiety 
activities” (Saeed et al., 2017, p. 1261). Williams et al. 
(2016) claimed that L-theanine has generally proven 
to provide advantageous effects to cognitive functions 
including improved sleep quality and increased 
alertness. The chemical structure of L-theanine is 
very similar to that of glutamate, an excitatory 
neurotransmitter which, in excess, can lead to 
neuronal damage. Therefore, L-theanine can bind to 
glutamate receptors to antagonize fast synaptic 
transmission and agonize synaptic plasticity for 
learning and memory mechanisms (Adhikary & 
Mandal, 2017; Yamada et al., 2005). L-theanine also 
has the ability to elevate inhibitory neurotransmitters 
like serotonin and GABA, which causes a calming 
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effect, and reduces levels of excitatory brain chemicals 
linked to stress and anxiety. Most importantly, L-
theanine enhances alpha brain waves which promote 
wakeful relaxation or relaxation without sedation 
(Dramard et al., 2018). 

The presence of L-theanine in tea was found 
to help regulate the stimulation caused by caffeine, 
creating a synergistic effect that promotes different 
health benefits and minimizes health risks from its 
caffeine constituent (Dodd et al., 2015). This mini-
review discusses both supporting and opposing 
findings of existing studies exploring the effects and 
benefits of the combination of caffeine and L-theanine, 
with the goal of synthesizing recent advancements 
regarding the understanding of this topic. Ultimately, 
the review aims to extend current knowledge on the 
topic by highlighting both beneficial and detrimental 
effects of L-theanine and caffeine administration on 
the human brain and cognition. 

 
1.2. Research Objectives 

This review aims to investigate the effects of 
caffeine, L-theanine, and their combination on human 
cognition by summarizing and evaluating the 
literature on the aforementioned topics. Furthermore, 
it aims to show relationships between studies 
discussing unclear and conflicting ideas. With this, 
the specific objectives are: 

1.2.1 To provide an overview of current 
knowledge regarding the combination of caffeine and 
L-theanine on human cognition 

1.2.2 To compare and contrast the findings of 
recent studies about the relationship of caffeine, L-
theanine, and human cognition 

1.2.3 To address whether or not the 
combination of caffeine and L-theanine is beneficial to 
human mood and cognition 
 
1.3. Scope and Limitations 

This mini-review focused on synthesizing the 
different effects of the combination of caffeine and L-
theanine on different biological mechanisms of the 
human brain and cognition. Separate findings 
exploring effects of the combination were originally 
integrated into a single study and used in supporting 
other data and interpretations in the sample. 
Additionally, referenced studies outside the given 
timeframe containing highly relevant findings 
necessary to the review were mentioned. 

The conclusions derived from this review were 
solely based on primary interpretations made in the 
sample studies and no further interpretations 
unsupported by published findings were made. 
Overall, this review provides a comprehensive 
chemistry-based categorical synthesis emphasizing 
common findings and contradictions present among 
recent studies on the topic. 

1.4. Significance of the Study 
Understanding the chemical structure of 

caffeine in combination with L-theanine creates a 
more detailed view of their impact on the human brain 
and cognition. Since L-theanine regulates the jolting 
effect of caffeine, enhances concentration, and 
increases relaxation without drowsiness, there is a 
heightened potential of how these components may 
help better obtain desired effects with minimal to no 
risks. Thus, this review will help achieve a better 
perspective on the combination of caffeine and L-
theanine in terms of its chemical attribution to human 
mood and cognition. 

 
2. METHODOLOGY 

This review was conducted using the DLSU 
Library Databases and other electronic databases 
including Google Scholar, PubMed, and ProQuest 
Online. The search focused on different types of 
literature (original research, peer-reviewed articles, 
systematic reviews, etc.) published from 2014 to 2020. 
The keywords used in the search include L-theanine, 
theanine, caffeine, combination of caffeine and L-
theanine, human cognition, human brain, and 
chemistry. Literature found in the initial search were 
further assessed whereas studies emphasizing 
relevant disciplines were included in the final sample. 
These disciplines include chemistry as the major 
discipline and biology and psychology as minor 
disciplines. A total of 50 works of literature were 
included and reviewed in the final sample. 

 

 
3.  RESULTS AND DISCUSSION 

By itself, caffeine is thought to act as a 
central nervous system stimulant and has positive 
effects on cognitive and psychomotor functioning such 
as enhanced alertness, vigilance, reaction time, and 
memory function in both young and older adults 
(Waer et al., 2020). Contrarily, L-theanine is found to 
have an impact on mood, cognition, and human brain 
functions (Mancini et al., 2017).  
Their combination has mostly been linked to the 
improvement of human cognitive function and mental 
clarity (Einother et al., 2010; Kahathuduwa et al., 
2016; Haskell et al., 2008). However, there are also 
findings claiming that while it benefits the consumer, 
the effects are merely additive in that the effects are 
the same when the components are administered 
separately in similar dosages (Kahathuduwa et al., 
2016). Saeed et al. (2017) also suggests that L-
theanine inhibits the activation impact of caffeine on 
the problems of sleep. 
Overall, the combination has both positive and 
negative effects, as well as promotional avenues that 
have yet to be extensively explored. 
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3.1. Beneficial effects of L-theanine and 
caffeine combination on the human 
brain and cognition 
 
   3.1.1 Mood 

According to a study by Giles et al. (2017), 
“under emotional arousal, caffeine and theanine exert 
opposite effects on certain attentional processes, but 
when consumed together, they counteract the effects 
of each other”. Moreover, a study by Unno et al. (2017) 
found that the combination of the substances was 
effective for the specific suppression of anxiety which 
is linked to stress. Additionally, several articles and 
reviews further imply that the combination of these 
substances seem to enhance overall mood and have a 
positive effect on the subjects’ mental state. Similarly, 
Zaragoza et al. (2017) suggests the combination of 
caffeine and L-theanine have neurochemically 
fostered changes in neurotransmitter systems which 
include dopamine and serotonin that are responsible 
for pleasure, as well as stabilization of mood and 
happiness respectively. 

 
   3.1.2 Cognition 

Reaction time, memory-retaining capacity, 
mental alertness, and attention were among the 
measures used to gauge the effectiveness of caffeine 
and L-theanine combination in cognition. Several 
studies including those conducted by Dodd et al. 
(2015), Einother et al. (2010), Camfield et al. (2014), 
and Giles et al. (2016) stated the effects of the 
combination in comparison to the effects of placebo. In 
summary, the studies concluded that there were 
relatively more beneficial effects on cognitive 
performance when consuming the combination than 
placebo.  

Most studies highlight the importance of 
dosage when administering the substances together 
when analyzing their effect on cognition. Existing 
studies show that the highest dosage administered 
was 250mg L-theanine and 150mg caffeine, resulting 
in increased speed in accomplishing tasks as well as 
improvements in semantic memory and heightened 
alertness (Haskell et al., 2008). Dodd et al. (2015) 
revealed a 100mg:50mg combination improved 
accuracy, memory, and increased speed in attention-
focused tasks, while Giles et al. (2016) cited the 
effectiveness of a 90-100mg:35-50mg and 50-
100mg:75-100mg ratio in improving mental alertness 
and recognition memory. A 2.5mg/kg:2.0 mg/kg ratio 
also improved sustained attention and overall 
cognition acutely. 
3.2. Toxicological effects of L-theanine 
and caffeine combination on the human 
brain and cognition 

   3.2.1 Mood 
A study by Giles et al. (2016) tested the 

induction of negative emotions (e.g. anger, tension, 
etc.) in a psychologically aroused state wherein data 
showed participants had higher anger, confusion, 
vigor, tension, depression, and total mood disturbance 
rates 60-120 minutes following the administration of 
caffeine and L-theanine together and separately. 
Caffeine drives these mood effects; and although L-
theanine may regulate these elevated emotions, it 
controls behavior less, obtains less relevant responses, 
and only reduces arousal in a stressful situation. On 
the contrary, according to Dekker et al. (2017), the 
combination was stated to have no definite impact on 
mood. 

 
   3.2.2 Cognition 

Various data from studies and experiments 
on the effects of caffeine and L-theanine combination 
and its impact on cognition have been accumulated 
over the last few decades. Despite most studies 
claiming positive results of substances counteracting 
the effects of the other, there are some research 
specifying how cognitive benefits of the substances are 
independent of each other. According to Kelly et al. 
(2008, as cited in Giles et al., 2016), caffeine is mainly 
responsible for any beneficial determinants regarding 
attention, while L-theanine alone did not have any 
notable effects. Caffeine may also enhance cognitive 
performance, though in the long run may have 
consequences like impaired cognition (Giles et al., 
2016). L-theanine was also found to inhibit caffeine 
and its activation effect on sleep problems (Saeed et 
al., 2017). Future studies have yet to assess the 
aforementioned, for most current studies state more 
favorable and significant effects for the substances 
combined. 

 
3.3. Promotional avenues and 
commercialization aspects of the 
administration of L-theanine and 
caffeine combination 
 
   3.3.1 Vehicle of Administration 

Tea, the main natural source of caffeine and 
L-theanine, is by far the most mentioned beverage 
across the reviewed studies. Since these components 
are known to have separate positive effects on human 
cognition and brain function, a variety of effective 
vehicles for their combination have been examined. A 
study by D’Cunha et al. (2020) suggests the ideal 
medium wherein effects may be optimally achieved is 
in pure encapsulated form, which induces better 
effects compared integration into food matrices. 
Dekker et al. (2017) mention its commercial 

162



  
 FOOD, NUTRITION, AND HEALTH 

availability as a dietary supplement which “supports 
weight management, improves resting energy and 
mood states such as alertness, fatigue, and focus”. 
This study also acknowledges the current 
advertisement of these supplements as a “cognition 
and mood-enhancing substance”. However, there is a 
lack of a standardized dosage specialized according to 
certain soft biometric traits like body weight which 
may maximize effects on human cognition (D'Cunha 
et al., 2020). When the caffeine dose is higher than 75 
mg per serving, the ability of L-theanine to decrease 
blood pressure becomes harder to accomplish (Dekker, 
et al., 2017). In relation to this, Giles et al. (2016) 
found that a 35-50mg to 90-100mg ratio of caffeine and 
L-theanine in tea exert similar benefits as having 
opposite concentrations which proves promising as a 
standardized dosage. 

Several studies consistently show sensitivity 
of the combination to flavorings and other additional 
components for nutritional value which is perceived to 
improve sales. For instance, bitter matcha powder 
requires additional flavoring when used in products, 
limiting its functionality due to interference (Dekker 
et al., 2017). In fact, Antonio, et al. (2019) found that 
its anhydrous form is more capable of delivering 
enhanced endurance as opposed to its combination 
with other ingredients.  

Baking is also accountable for a 19% decrease 
in total catechin content including epigallocatechin-3-
gallate or EGCG which is the most abundant in tea, 
and epigallocatechin or EGC, both of which suppress 
cognitive dysfunction and improve memory functions 
and adaptive behavior, increase brain waves, and 
reduce stress. In combination, caffeine and EGCG 
suppress anti-stress effects of L-theanine while EGC 
and arginine retain these effects (Nakagawa et al., 
2009). Therefore, more catechins improves stress 
reduction since it retains this effect of L-theanine by 
antagonizing caffeine’s.   

Furushima et al. (2018) confirm that 
“differences in the quantities and ratios of green tea 
components affect the efficiency of its stress-reducing 
action” and suggest that more catechin improves 
stress reduction. It was also found that a caffeine and 
epigallocatechin gallate to theanine and arginine 
(CE/TA) molar ratio of two or less is crucial in 
overcoming the disadvantage of adding other 
ingredients and cooking (Furushima et al., 2019), 
therefore keeping the combination functional when 
used in food or beverages. Further research is needed 
to establish effects relative to the vehicle in which it is 
administered. Domain-specific concentration ratios of 
caffeine and L-theanine may also be established by 
adjusting within the standard range. 

 
3.3.2 Domain-specific Uses  

Three studies examined the potential of the 
combination in the clinical setting as a therapeutic 
agent for ADHD patients and an antidepressant. 
Blume, et al. (2019) report that the combination may 
serve as a pharmacological and dose-sparing agent or 
adjuvant to manage ADHD-associated cognitive 
deficits, complementing other current medications 
while Ayaz, et al. (2020) states its potential as a 
neuroprotective agent, playing a role in saving 
ischemic neurons in the brain from irreversible injury. 
A variant called Shaded White Tea Leaf (SWLT) was 
also found to have antidepressant effects due to its 
higher levels of caffeine and L-theanine (Furushima 
et al., 2020). 

Zaragoza et al. (2019) focused on the 
commercialization of the combination in sports, 
suggesting that “supplementation with caffeine, 
theanine, and tyrosine could potentially hold 
ergogenic value for athletes in sports requiring rapid 
accurate movements,” and elaborating that athletes 
desiring maximized cognitive performance without 
altered mental state during training and competition 
could benefit from lower doses of caffeine within the 
combination. 

 
4.  CONCLUSIONS 

The majority of existing studies conclude that 
the combination of caffeine and L-theanine gives rise 
to a number of benefits such as improvements in 
memory, alertness, switch tasks, speed, accuracy, and 
attention. These findings imply that the pair create a 
synergistic effect, giving off more nutritional 
advantages than when administered alone.  
While some disadvantageous outcomes were recorded 
for the individual intake of these substances, their 
combination has favorable effects on mood and 
cognition, with only limited sources claiming negative 
effects when administered together. Although no 
toxicological effects have been precisely detected, 
additional research is still essential to better 
understand both short and long-term effects of the 
combination. 

Consequently, more evidence is still 
necessary before its widespread application to clinical 
practice. Studies elaborating on the chemistry behind 
various concentration ratios and corresponding effects 
are necessary to support its potential as a 
pharmacological agent and allow development for 
further domain-specific specializations. Ultimately, 
this review may allow for future research to gear 
towards a build-up on knowledge and innovations on 
the topic. 
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Wound Healing Activity of Herbal Ointment Containing the Ethanolic 
Leaf Extract of Gumamela (Hibiscus rosa-sinensis) 

 
Marjorie Lama Gutierrez, Sharmine Mae Cabanggangan Algones, 

Isabella May Viado Andres and Jason Romeral Tabun-tabon 
Taytay Senior High School, Taytay, Rizal 

 
AAbbssttrraacctt::  The wound healing process is a multi-step cellular and biochemical process. For 
wound healing, antibiotics; preservatives; desalination agents; chemicals; and others are used. 
Some of these synthetic drugs are limited due to side effects. For this reason, the use of 
medicinal plants for wound healing has increased in popularity over the years due to the 
reduction of side effects. In fact, previous studies proved that Hibiscus rosa-sinensis 
(gumamela) extract can be used to treat wounds. Thus, the purpose of this study intends to 
evaluate the wound healing potentials of the formulated herbal ointment containing the 
gumamela ethanolic leaf extracts. The gumamela leaf ethanolic extract was mixed into the 
ointment foundation. The herbal ointment was then formulated. For the wound healing study, 
untreated and gumamela ointment treated wounds of albino mouse were observed to have a 
comparison after the experimentation. The physicochemical parameters of gumamela 
ointment including color, odor, washability, solubility, consistency, and pH level were all 
evaluated, and the results were satisfactory. Throughout the experimental period, there was 
a larger wound closure percentage in the wound treated with gumamela ointment as compared 
to the untreated. Hence, this finding clearly indicates that the ointment containing the 
gumamela leaf extract can enhance the healing of a wound as indicated by improved rates of 
wound closure. 
 
KKeeyy  WWoorrddss::  hibiscus rosa-sinensis; gumamela ointment; wound healing activity; 
wound splint model; ethanolic leaf extract 

 
1. INTRODUCTION 

According to Farahpour et al. (2019), the 
wound healing process is known as a cellular and 
biochemical interdependent step aimed at wound 
healing. Many individual herbal & multi-herbal 
compositions have been reported to accelerate wound 
healing in wound models. In fact, it has been 
scientifically proven that gumamela is used for wound 
healing (Shen et al., 2017). It is an ornamental plant 
that grows in China as an evergreen herb. It's only 
form, consisting of five red petals, is an ornamental 
mallow shrub from East Asia (Kitayima et al., 2010).  

 
1.1. Theoretical Framework 

 As contested by Boateng et al. (2008), for 
wound healing; antibiotics, preservatives, 
desalination agents, chemicals and others are used. 
Some of these synthetic drugs are limited due to side 
effects. For this reason, the use of medicinal plants for 
wound healing has increased in popularity over the 
years due to the reduction of side effects and wound 
care (Farahpour et al., 2019). According to the findings 
of Al-Snafi et al. (2018), gumamela extract may be 
used to treat wounds. Kumar et al. (2012) claimed that 
this plant has various pharmacological activities that 

can be used in various medical applications. For this 
reason, this study intends to validate the potential of 
the newly developed wound healing ointment 
containing the gumamela leaf extract. 

 
1.2. Research Questions 

What are the physicochemical parameters 
necessary in the evaluation of gumamela herbal 
ointment? 

Does the gumamela herbal ointment show 
potential in healing wounds? 

 
1.3. Scope and Delimitation  

This study will focus on evaluating the wound 
healing potential of the formulated herbal ointment 
containing gumamela ethanolic leaf extracts. The 
objective of this study is limited since the other 
possible medicinal properties including the 
antibacterial activity of the ointment will not be 
studied. This study is also limited due to the use of a 
small sample size (1 albino mouse). Moreover, there 
was no positive control used in the treated and 
controlled experiment.  
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2. METHODOLOGY 
Experimental research design is motivated by 

hypotheses, and statistical analysis is used to confirm 
or disprove a theory (Nunmaker et al., 2001). It is the 
most precise type of experimental design and can be 
performed on at least two randomly assigned 
dependent subjects with or without a pretest. The 
researchers used posttest only control design. The 
posttest-only control design is a study in which at 
least two groups are used, one of which does not 
receive a treatment or intervention, and data on the 
outcome measure is obtained after the treatment or 
intervention. The researchers used 1 albino male 
mouse. The untreated and gumamela ointment 
treated wounds of the mouse were observed to have a 
comparison after the experimentation. 

 
2.1. Sampling Procedure   

The researchers obtained a 27g 1 male albino 
mouse (Mus musculus) from the pet shop located at 
Dolores, Taytay, Rizal. albino rats were used for this 
study because it represents a cost-effective animal 
model that is easy to genetically modify for 
mechanistic research. 

 
2.2. Ethical Consideration  

To ensure the safety of the subject (albino 
mouse) the researchers seek technical assistance from 
a professional veterinary doctor to do the excision 
wounds on albino mouse. The researchers also assure 
that in line with this activity, precautionary actions 
were considered such as taking care of the subject with 
the intention that no subject will be exterminated. 
Moreover, proper handling protocols were observed for 
the safety of the researchers from getting bitten by the 
subject.  

 
2.3. Proposed Product 
Figure 1 
Formulated gumamela ointment 

2.4. Procedures  
   2.4.1. Preparation of gumamela Leaf 
Ethanolic Extract 

Gumamela leaves were collected and 
thoroughly washed with distilled water to clean the 
adhering dust particles. After collecting and washing, 
the leaves were dried under the shade until they dried. 
The dried leaves were ground into powder with the aid 
of an electric blender. Thereafter, the 100g powder 
was imbibed with 350ml of 90% ethanol for 3 hours 
and moved to an airtight container of 150ml 90% 
ethanol for 7 days of maceration with occasional 
stirring. Finally, the Ethanolic extract of gumamela 
leaves was collected and condensed to produce a 
blackish green residue, which was then filtered using 
the simple filtration process. The extract was kept in 
an airtight container in a cold, dark place. 
 
2.4.2. The procedure for making herbal 
ointment is as follows: 

A. To make the ointment base, weigh precisely 
grated hard paraffin wax (25g) and place it in 
an evaporating dish over a water bath. The 
other ingredients (50g of petroleum jelly and 
20ml of coconut oil) was added after the hard 
paraffin had melted, and gently stirred to aid 
melting and homogeneous mixing until the 
ointment base had cooled.  

B. To make gumamela ointment, weigh the 
gumamela ethanolic leaf extract (5ml) and 
blend it into the ointment base to make a 
smooth paste. Gradually add more base until 
the ointment is homogeneous. 

 
2.4.3. The following physicochemical 
parameters were used for the evaluation of 
the ointment: 
Color & odor 
Visual inspection was used to check the color and odor 
of the prepared ointment. 
pH  
The pH of ointment was determined using pH paper.  
Solubility 
The ointment was observed if it is soluble in water and 
alcohol. 
Washability  
After applying the ointment formulation to the skin, 
the degree to which it could be washed away with 
water was determined. 
Consistency  
Smooth and no greediness were observed.  
 
2.4.4. Excisional wound splinting procedure: 

Wound healing activities were evaluated 
using the mouse excisional wound splinting model. 
The albino mouse was anesthetized prior to creation 
of the wounds. Subcutaneous injection of 50 mg/ml 
intravenous Tiletamine-Zolazepam was used. The 
dorsal fur of the animal was shaved using a razor 
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blade. Two excision wounds were made using a biopsy 
punch to cut away a 6mm diameter length full 
thickness of skin from the dorsal area. Two silicon 
discs were adhered to the skin around the wound and 
sutured in place, preventing local skin contraction. 
After suturing, the wounds were covered with 
bandages. The animal was placed in a clean plastic 
cage. The wounds of the mouse were treated topically 
and categorized as untreated wound and wound with 
gumamela ointment. The wound area was measured 
on the first, 6th, 8th, 10th, & 12th day post-surgery. 

 
2.5. Experimental model 
Figure 2 
Excisional wound splinting model 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The researchers used the excisional wound 
splinting wound healing model in albino mouse (Mus 
musculus). Two full-thickness wounds are produced 
on either side of the mouse's dorsal region in this 
model. Silicone splints are adhered and sutured to the 
wound's perimeter, creating a human-like model 
(Dunn et al., 2013). According to Wang et al., (2013), 
Mouse’ wounds heal differently to humans, primarily 
due to the process of contraction. This is in part, due 
to an extensive subcutaneous striated muscle layer 
called the ‘panniculus carnosus’ that is largely absent 
in humans. In mice, this muscle layer allows the skin 
to move independently of the deeper muscles and is 
responsible for the rapid contraction of skin following 
wounding. To overcome this limitation, the 
researchers used the excisional wound splinting 
wound healing model in albino mouse. The use of 
silicone splints is to allow the re-epithelialization and 
new tissue formation, a key feature of this model, 
which is analogous to what happens in humans.   
 
2.6. Data Analysis Procedure 

For the wound healing study, the albino 
mouse was wounded as part of the experimentation. 
Two wounds were characterized as treated (wound 
with gumamela ointment) and negative controlled 

(wound with no treatment). The untreated and treated 
wounds were observed to have a comparison after the 
experimentation. 
 
2.7. Instruments  
 Between the first day and 12 post-surgery, 
the researchers used an observation sheet to record 
the untreated and treated wound areas of the albino 
mice. To determine the wound area: the diameter 
(mm) of each wound was measured and was then 
computed using the formula of πr². After that, the 
percentage of wound closure was computed as follows: 
(area of original wound – area of current wound) / area 
of original wound x 100πr²πr 
 
3.  RESULTS AND DISCUSSION 
 
3.3. What are the physicochemical 
parameters necessary in the evaluation 
of gumamela herbal ointment? 
 
The following physicochemical parameters were used 
for the evaluations of the ointment: 

Physicochemical parameters including color, odor, 
washability, solubility, consistency, and pH level were 
all evaluated, and the results were satisfactory. 
Color & odor 
Visual inspection was used to check the color and odor 
of the prepared ointment.  
pH level 
The pH level of ointment was determined using pH 
paper. A little amount of ointment was wiped on the 
pH strip. The paper turned into a color yellow orange 
which indicates a pH level of 5. 
Solubility 
The ointment was observed if it is soluble in water and 
alcohol. 
Washability  
After applying the ointment formulation to the skin, 
the degree to which it could be washed away with 
water was determined. 
Consistency  
Smooth and no greediness were observed 
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3.2. Does the gumamela herbal ointment 
show potential in healing wounds? 

In this finding, the researchers presented 
table and figures which show the observed albino 
mouse's wound area and wound closure percentage 
from day 0, day 6, day 8, day 10 and day 12. They are 
presented in order to have a comparison between the 
wound with gumamela ointment and the untreated. 

Throughout the experimental period, there 
was a larger decrease in the area of the wound treated 
with gumamela ointment as compared to the 
untreated wound. 

 
The researchers calculated (area of original 

wound – area of current wound) / area of original 
wound x 100 as the percentage of wound closure 
(Wang et al., 2013). There was a day-by-day increase 
in the wound closure percentage of the untreated and 
wound treated with gumamela ointment. However, 
the untreated wound closure percentage was less 
remarkable as compared to the wound closure 
percentage of gumamela ointment treated wound. The 
graph shows that by the 10th day of post-surgery, 
78.99% of wound closure was observed on the wound 
with gumamela ointment while the untreated wound 
had only 65.97% of wound closure. Hence, the findings 
of this study clearly indicate that the ointment 
containing gumamela leaf extract can enhance the 
closure of a wound. 

 
Throughout the experimental phase, the two 

wounds showed a day-by-day wound closure. 
However, the wounds treated with gumamela 
ointment were observed to show a more significant 
increase in wound healing activity as compared with 
untreated wounds. For the wound treated with 
gumamela ointment, a sharp decrease in the wound 
area was observed between the 6th & 12th after 
surgery, while a gradual reduction in the untreated 
wound area was recorded between days 6 & 12. The 
changes in the wound area as measured on days 0, 6, 
8, 10, & 12 post surgery are shown in Table 2. Hence, 
this finding clearly indicates that the ointment 
containing the gumamela leaf extract can enhance the 
healing of a wound as indicated by improved rate 
wound closure. 
  
Wound healing is a normal process in which dermal 
and epidermal tissues regenerate. When a wound 
occurs, a series of simultaneous events occur to repair 
the injury (Iba et al., 2004). There are three stages of 
these processes: inflammatory, proliferative, and 
remodeling (Stadelmann et al., 1998). In the 
inflammatory phase, bacteria and debris are 
phagocytosed and removed, while in the proliferative 
phase, cytokines and mediators are released, 
triggering cell migration and division. Angiogenesis, 
collagen deposition, granulation tissue development, 
epithelialization, and wound contraction are all part 
of the proliferative method (Midwood et al., 2004). 
During epithelialization, epithelial cells crawl across 
the wound bed to cover it (Garg, 2000). 
 
4.  CONCLUSIONS 

The ethanolic leaf extract of gumamela was 
tested for wound healing operation. When the extract 
was mixed into the ointment foundation, the activity 
was preserved for topical use in the treatment of 
wounds. Its physicochemical parameters including 
color, odor, washability, solubility, consistency, and 
pH level were all evaluated, and the results were 
satisfactory.  
 Throughout the experimental period, there 
was a larger wound closure percentage in the wound 
treated with gumamela ointment as compared to the 
untreated one. Hence, this finding clearly indicates 

169



  
 FOOD, NUTRITION, AND HEALTH 

that the ointment containing the gumamela leaf 
extract can enhance the healing of a wound as 
indicated by improved rates of wound closure. 
 
4.1 Recommendations  
 The researchers would like to advise 
potential researchers who would use this study as a 
guide to use a larger sample size (more than two 
albino mice as an experimental model) because using 
a larger sample size in an experiment would make it 
less likely to draw an incorrect conclusion. They could 
also conduct a positive control on their experiment in 
order to obtain more reliable results. 
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AAbbssttrraakk::  Ang mga Orthopedic Ironman Triathlete ay bihira sa propesyon ng mga doktor. 
Kadalasan ay malay o mulat sila sa mga maaaring mangyari sa sandaling sumabak sila sa 
ganitong uri ng isports. Gayunpaman may iilang mga doktor ang naniniwalang may malaking 
pakinabang ito sa kanilang propesyon. Kaugnay nito nakatuon ang pag-aaral sa pagsusuri sa 
mga karanasan ng mga Orthopedic Ironman triathlete. Gumamit ang mga mananaliksik ng 
15 gabay na tanong na ginamit upang makapanayam ang 13 orthopedic triathletes mula sa 
iba’t ibang ospital sa Pilipinas tungkol sa kanilang mga motibasyon, hamon, at estratehiya. 
Batay sa isinagawang pagsusuri, natuklasan na ang mga motibasyon nila ay pagbuo ng 
relasyon sa ibang tao, pagkakaroon ng kredibilidad bilang orthopedic doktor, pagkakaroon ng 
positibong mental at pisikal na estado/kalusugan, kilalanin ang kakayahan ng sarili, at ang 
kanilang debosyon sa isport. Habang ang mga hamon na kanilang kinaharap ay ang work-life 
balance, mental na abala, pisikal na kadahilanan/salik, available resources, panlabas na 
kadahilanan/sanhi, responsibilidad bilang doktor, at pisikal na abilidad ng katawan pagdating 
sa pagganap sa isport. Panghuli, ang mga estratehiya na kanilang isinasagawa upang 
mabalanse ang pagiging doktor at isports ay ang distribusyon ng oras; pisikal, medikal, at 
kalusugang pangangailangan; pag-unawa at paggamit ng kaalamang pangmedikal at isport; 
paniniwala, at self-care. Batay sa mga lumabas na pagsusuri, natuklasan na ang mga 
Orthopedic Triathlete Doctor ay nakaranas ng mga hamon na may kaagapay na benepisyo sa 
kanilang propesyonal na buhay at kalusugan, bagama’t mahirap itong pagsabayin nalagpasan 
nila ito dahil sa mga estratehiyang kanilang isinagawa. 
   
SSuussiinngg  SSaalliittaa::  doctor-athlete; orthopedic;triathlete; triathlon 

 
1. INTRODUKSIYON 

  Mahalagang magkaroon ng mabuting 
kalusugan ang mga doktor upang magampanan nang 
maayos ang kanilang mga responsibilidad sa kanilang 
propesyon. Isa sa mga dahilan kung bakit kailangan 
nila ng mabuting kalusugan ay upang maging handa 
sa kahit anumang gawain at responsibilidad sa 
trabaho maging araw man o gabi (Collier, 2012). Ayon 
sa “Characteristics of highly successful orthopedic 
surgeons: a survey of orthopedic chairs and editors”, 
upang masabi na ang isang doktor ay matagumpay sa 
kanilang propesyon, kailangan nilang bigyang 
atensyon ang kanilang pisikal na kalusugan (Klein, 
Hussain, Sprague, Mehlman, Dogbey, & Bhandari, 
2012). Ang mga doktor na kumakain ng maayos, 
inaalagaan ang kanilang kalusugan, nag-eehersisyo, 
at hindi gumagamit ng sigarilyo ay masasabing 
matagumpay sa kanilang propesyon. Ang pagsali rin 
sa iba’t ibang isports sa libreng oras ng mga doktor ay 
isang paraan upang makatulong sa kanilang pisikal 
at mental na estado (Khan & Khan, 2016), at para sa 
ibang doktor ang kanilang sinasalihan na isport ay 
ang triathlon. Bagama’t napag-uusapan ang tungkol 
sa mga orthopedic triathlete, wala masyadong mga 

pag-aaral na tumutukoy sa hamon at estratehiya na 
kanilang nararanasan. Kung kaya’t mahalaga ang 
pag-aaral na ito dahil ito ay magiging daan para sa 
mga orthopedic triathlete na maibahagi ang kanilang 
karanasan sa isport at propesyon. Matutuklasan din 
sa pag-aaral na ito ang iba’t ibang estratehiya na 
ginagawa ng mga orthopedic triathlete upang harapin 
ang mga hamong dulot ng kanilang isport at 
propesyon.  

 
Mga Layunin ng Pag-aaral  

       Nakatuon ang pananaliksik na ito sa 
pagsusuri sa karanasan ng mga Pilipinong 
Orthopedic Triathlete hinggil sa kanilang isport at 
propesyon.  

Nais ng mga mananaliksik na masagot ang mga 
sumusunod na katanungan: 

1. Ano ang motibasyon ng mga orthopedic 
triathletes sa kanilang isport at propesyon?  

2. Ano ang mga hamon na kinakaharap ng mga 
orthopedic triathletes sa kanilang isport at 
propesyon?  

3. Ano ang mga estratehiya na ginagawa ng 
mga orthopedic triathletes upang makaya 
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ang mga hamon ng kanilang isport at 
propesyon?  
 

Saklaw at Limitasyon  
Sakop ng pananaliksik na ito ang pag-aaral 

sa karanasan ng mga orthopedic triathlete sa 
Pilipinas. Nakatuon ang pananaliksik na ito sa 
karanasan ng mga orthopedic triathletes upang 
matuklasan ang motibasyon, hamon at estratehiya sa 
kanilang isport at propesyon. Nilimitahan ng mga 
mananaliksik ang pag-aaral na ito sa mga doktor-
triathlete na nakatira sa Pilipinas at lumalahok sa 
triathlon.  

 
2. METODOLOHIYA 
Disenyo ng Pananaliksik  

Ang pananaliksik na ito ay gumamit ng 
penomenolohikal na disenyo ng pag-aaral, sapagkat 
nakatuon ang papel na ito sa karanasan ng mga 
orthopedic triathletes. Tinangka nitong ilarawan ang 
perspektibo ng mga orthopedic triathletes hinggil sa 
mga hamon, motibasyon at estratehiya na kanilang 
nararanasan sa isport at propesyon. 

 
Mga Kalahok at Sampling Teknik  

      Ang mga kalahok ay binubuo ng 13 na 
pinili mula sa mga orthopedic Ironman triathletes na 
nagmula sa mga piling ospital sa Pilipinas. Pinili ang 
mga kalahok gamit ang snowball/referral sampling 
teknik. Sa pagpili ng mga kalahok sila dapat ay mga 
orthopedic doktor na may tatlong taon o higit pa na 
karanasan sa trabaho. Pangalawa, bilang isang 
triathlete sila dapat ay nakatapos na ng isang 
Ironman Triathlon. Ito ay upang masukat ang 
kanilang karanasan sa isport.  

 
Instrumento ng Pag-aaral  

      Ang instrumento ng pananaliksik na 
ginamit sa pangangalap ng mga datos ay ang 
Patnubay na Talatanungan. Naglalaman ito ng mga 
tanong na nagsilbing gabay sa isinagawang interbyu.  

 
Paraan ng Pagkakalap ng mga Datos  

       Nagsimula sa pagbuo ng patnubay na 
talatanungan ang mga mananaliksik. Matapos itong 
maaprobahan at maipa-validate ay humanap ng 13 na 
mga potensyal na kalahok na siyang kinapanayam. 

  
Pagsusuri ng mga Datos  

        Mula sa isinagawang pakikipanayam, 
sinuri ng mga mananaliksik ang mga sagot ng mga 
respondenteng Orthopedic Ironman Triathlete sa mga 
tanong tungkol sa mga hamon at motibasyon na 
kanilang hinaharap at ang mga estratehiya na 
ginagawa sa kanilang isport at propesyon batay sa 

mga nangingibabaw na tema. 
 
3.  RESULTA AT DISKUSYON 
      Batay sa unang tiyak na layunin ang motibasyon 
ng mga respondente sa kanilang isport at propesyon 
ay ang pagbuo ng relasyon sa ibang tao. Sila ay 
nagkakaroon ng mga kaibigan sa labas ng mundo 
bilang isang doktor dahil sa pagiging triathlete. Isa sa 
mga halimbawa ng verbatim nito ay “I just know some 
several friends and several colleagues who were into 
triathlon so that’s the reason I wanted to do the 
triathlon.”  
      Ang sumunod na motibasyon ay ang pagkakaroon 
ng dagdag na kredibilidad bilang orthopedic doktor. 
Ito ay sapagkat ang pagiging triathlete ay nagbibigay 
sa kanila ng pagkakataon upang magkaroon nang 
mas malalalim na koneksyon sa kanilang mga 
pasyente. Isa sa mga halimbawa ng verbatim nito ay 
“It’s important for myself as an orthopedic sports 
medicine specialist to at least appear or be able to 
perform athletic endeavors so that I have more 
credibility with my patients who come to me as injured 
athletes.” 
      Ang pagkakaroon naman ng positibong mental at 
pisikal na estado/kalusugan ay isa rin sa mga 
motibasyon ng mga kalahok. Bukod pa rito, ang higit 
na makilala ang kakayahan ng sarili ay isa rin sa 
kanilang motibasyon. Nagagawa nila ang mga bagay 
na tulad ng pagsali sa triathlon na akala nila ay hindi 
nila kayang gawin. Ang panghuli naman ay ang 
debosyon sa isport sapagkat ang ilan sa mga 
respondente ay mga atleta mula noong sila ay bata pa. 
Isa sa mga halimbawa ng verbatim nito ay “We have 
immediate connection, we can relate immediately, we 
can talk easily and can voice out their concerns. I 
would understand cause somehow along the way I 
probably have experience that type of pain for that 
kind of problem so we give tips to each other and 
somehow its very helpful for the patient.” 
      Ang mga hamon naman na kinahaharap ng mga 
kalahok ay ang pagkakaroon ng work-life balance. 
Ang pagiging doktor at triathlete ay parehas na 
nangangailangan ng maraming oras upang makapag-
ensayo at magawa ang responsibilidad sa trabaho. Isa 
sa mga halimbawa ng verbatim nito ay “Training as a 
whole takes a lot of time and and medical practice as 
well” 
      Dagdag pa rito, ang mga mental na abala (mental 
distractions) ay isa rin sa hamon na kanilang 
kinahaharap. Ito ay resulta ng mga mental na salik, 
kawalan ng motibasyon, at burnout na dulot ng 
kanilang isport at propesyon. Isa sa mga 
halimbawang verbatim nito ay “Challenges are: to 
wake up early the next day after surgery during the 
wee hours, to smell like chlorine during clinic hours, 
to sacrifice clinic days for the scheduled triathlon 
events.”  
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      Ang mga pisikal na kadahilanan/salik naman ay 
isa ring hamon na kinahaharap ng responente 
sapagkat ang kanilang mga pisikal na limitasyon, 
pisikal na katangian, at pisikal na pinsala ay 
nakaaapekto sa kanilang pagganap bilang orthopedic 
triathlete. Isa sa mga halimbawa ng verbatim nito ay 
“Ahh relatively I have pains, because of the previous 
operation and I’m muscular, big, I’m heavy so it adds 
up impact to my knees as I approach about the 15th 
or 16th kilometer in doing 70.3.” 
        Nakikita rin ng mga kalahok bilang hamon ang 
kakulangan sa kagamitan at pera na nakaaapekto sa 
kanilang pag-eensayo at pagganap sa triathlon. 
Malaki rin ang salik ng available resources pagdating 
sa pagpapatuloy ng isport, sapagkat ang kanilang 
pagganap bilang isang triathlete ay nakadepende rito. 
Isa sa mga halimbawang verbatim nito ay “The only 
reason that kept me away from joining triathlon 
events is money- too expensive.” 
      Nahaharap din sila sa panlabas na kadahilanan 
tulad ng edad kung saan nalilimitahan ang pagganap 
ng isang tao, at ang pagiging delikado ng pag-eensayo 
at pagsali sa triathlon. Isa sa mga halimbawang 
verbatim nito ay “triathlon is relatively dangerous 
sport right. There aren’t where a lot of people die 
during the race right” 
       Isa rin sa hamon na kanilang kinahaharap ay ang 
pagtulong sa pasyente dahil hindi nila maaaring 
kalimutan ang kanilang mga responsibilidad bilang 
doktor. Isa sa mga halimbawang verbatim nito ay 
“personal experience, would be stopping for example 
during a race because you witnessed someone crash on 
his bike. Any orthopedic surgeon will be compelled to 
stop and help the triathlete out.” 
          Panghuli, ang pisikal na abilidad ng katawan 
pagdating sa pagganap sa isport ay isa ring hamon 
sapagkat kulang sila sa karanasan sa isang isport na 
kasama sa triathlon, o sa antas ng kahirapan ng 
isport. Isa sa mga halimbawang verbatim nito ay “the 
race it’s typically middle-aged men noh of which I’m 
part of that ahh that age group, that population is at 
risk right”.  
       Para naman sa mga estratehiyang isinasagawa 
ng mga orthopedic triathlete upang malampasan ang 
mga hamon na kanilang kinahaharap ay ang 
pagkakaroon ng maayos na distribusyon ng oras para 
sa isport at propesyon. Isa sa mga halimbawang 
verbatim nito ay “Don’t race against anyone, but 
rather find your own pace and reach your own goals, 
and remember to balance triathlon, work, and family.” 
      Isa rin sa estratehiya na mayroon ang mga 
respondente ay ang pag-unawa at paggamit ng 
kaalamang pangmedikal at isport para sa mas 
mahusay na pagganap sa isport at propesyon. Isa sa 
mga halimbawang verbatim nito ay “Train smart by 
listening and adhering to my body and I make sure I 
do my annual cardiac check-ups.” 

       Ang susunod na estratehiya naman ay ang 
pagkakaroon ng paniniwala sa Diyos at sa sarili. Ito 
ay nakatutulong upang magawa nila ang mga bagay 
na higit pa sa akala nilang kaya nilang gawin. Isa sa 
mga halimbawang verbatim nito ay “Triathletes can 
avoid injuries thru proper training/gears, diet, 
hydration, and 8 hours of sleep, listen to your body, 
and PRAY, always Pray to God”.  
       Ang panghuling estratehiya naman ay ang 
pangangalaga sa sarili sa pamamagitan ng 
pagbibigay ng premyo sa kanilang mga sarili. Isa sa 
mga halimbawang verbatim nito ay “one simple 
mechanism that I apply to myself would be the reward 
system.” 
 
Diskusyon 
       Batay sa inilahad na resulta, isa sa motibasyon 
ng mga orthopedic triathlete ay ang pagbuo ng 
relasyon. Sumang-ayon dito ang pag-aaral nina 
Soklaridis et al. (2016), kung saan inilahad na 
importante na magkaroon ng relasyon/koneksyon ang 
mga doktor sa kanilang pasyente sapagkat batay sa 
relationship-centered care (RCC) framework may 
relasyon ang koneksyon ng mga pasyente at doktor sa 
kinalalabasan ng paggamot sa kanila. Samantala, ang 
tema naman na pagkakaroon ng kredibilidad bilang 
orthopedic doktor ay isang motibasyon din ng mga 
orthopedic triathlete. Sumang-ayon naman dito sina 
Gopichandran at Chetlapalli (2015), ayon sa kanilang 
pag-aaral, mas malaki ang pagkakataon na 
pagkatiwalaan ng mga pasyente ang kanilang doktor 
kapag nakikita nila na alam nila ang kanilang 
ginagawa. Isa ring tema na lumabas ay ang positibong 
mental at pisikal na estado/kalusugan. Marami sa 
mga doktor ay nakararanas ng burnout at stress na 
dulot ng kanilang propesyon (Feeney et al., 2016). 
Samantala ang pagsali sa mga isport na tulad ng 
triathlon ay isang epektibong coping mechanism 
upang makalimutan ang mga problemang 
kinahaharap sa trabaho. Sinang-ayunan ito ng pag-
aaral nina Khan at Khan (2016) kung saan inilahad 
na isang halimbawa ng positibong coping mechanism 
ng mga doktor ay ang pagiging pisikal na aktibo. Ang 
tema rin na pagkakataon upang higit na kilalanin ang 
kakayahan ng sarili ay lumabas sapagkat ayon sa 
mga respondente hindi nila inaakala na magagawa 
nila ang pagsali sa mga paligsahang pan-triathlon. Ito 
ay sinang-ayunan ng isang doktor-triathlete na si Dr. 
Gossage na nagsabi na ang triathlon ay naging isang 
paraan upang mas makilala niya ang kaniyang sarili 
(O’ Dowd, 2020). Ang panghuling tema naman ay ang 
debosyon sa isport. Masasabi na ito ay katulad ng 
karanasan ng isang doktor triathlete, na nagsabi na 
siya ay isang batang atleta, at ito ang nakaenganyo sa 
kaniya na maging triathlete noong siya ay tumanda 
na at naging doktor (Carter, 2016).  
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     Ipinakita naman sa resulta na isa sa mga hamon 
na kinaharap ng mga orthopedic triathlete na kalahok 
ay ang kawalan ng work-life balance at hindi 
maganda ang nagiging epekto nito sa propesyonal na 
pagganap ng mga doktor. Apektado rito ang mga 
kababaihan, dahil ang mga babae ay likas na 
maaruga at ito ay isa sa pinakaimportanteng ugali ng 
isang doktor, ngunit dahil sa pagkawala ng work-life 
balance ito ay maaaring mawala sa kanila (Rich et al., 
2016). Nagiging hamon din ang pisikal na 
kadahilanan kung saan ang kanilang pisikal na 
katangian at mga pinsala ay nakaaapekto sa kanilang 
pagganap sa ekstensibong pagsasanay at mga 
triathlon na kanilang sinasalihan. Kung ang isang 
atleta ay nagkaroon ng pinsala sa nakaraan at hindi 
malakas ang pangangatawan, posible silang 
makaranas ng mas malala na pinsala at sakit (Vleck 
et al., 2014). Ayon naman sa pag-aaral nina Prinz et 
al., (2013) ang triathlon ay naging isang mamahaling 
isport dahil sa lumalaking bilang ng mga taong 
sumasali rito. Sinasang-ayunan nito ang lumabas na 
tema hinggil dito. Ang iba’t ibang panganib naman na 
maaaring maganap sa panahon ng triathlon at pag-
eensayo ay kadalasang walang malinaw na ebidensya 
at hindi nasusukat sa antas ng karanasan (Ashkar & 
Romani, 2014) at ito rin ay isa sa mga nagiging hamon 
sa kanila. Nakikita rin bilang isang hamon ang hindi 
maaaring kalimutan ang responsibilidad bilang 
doktor. Ang mga doktor ay may responsibilidad na 
gampanan ang iba’t ibang pangangailangan ng 
kanyang pasyente at ang paglabag sa alinman sa mga 
tungkulin na ito ay kapabayaan sa bahagi ng doktor 
(Pandit & Pandit, 2009). Ang huling tema na lumabas 
ay ang pisikal na abilidad ng katawan pagdating sa 
pagganap sa isport. Ayon sa ilang kalahok 
nahihirapan sila sa ibang mga isport na kasama sa 
triathlon at dahil rito hindi nila naibibigay ang 
kanilang buong kakayahan. Ayon sa pag-aaral na 
ginawa nina Stevenson, Song, at Cooper (2013) ang 
pagbaba ng antas ng pagganap ng isang triathlete ay 
maiuugnay sa kanilang edad sapagkat ang edad 30-
35 ay kung kailangan na naaabot ng atleta ang 
tugatog ng kaniyang pagganap.  
      Ayon sa pag-aaral nina Macquet at Skalej (2015), 
ang mga atleta ay gumagamit ng iba’t ibang klase ng 
estratehiya tulad ng time management. Ito ay 
sumang-ayon sa lumabas na tema sa estratehiya ng 
distribusyon sa oras. Ang pisikal, medikal at 
kalusugang pangangailangan ay isa rin sa mga 
estratehiya na ginagawa ng mga respondente kung 
saan kanilang pinakikinggan o pinakikiramdaman 
ang pangangailangan ng katawan (Etxebarria et al., 
2019). Nakikita rin ng mga respondente bilang isang 
estratehiya ang pagkakaroon ng paniniwala sa 
sariling kakayahan at pagtitiwala sa Diyos. 
Sumasang-ayon ang mga resulta sa ilang pag-aaral, 
kung saan ang mga tao na may inspirasyon ay 

kadalasang may malakas na pananampalataya sa 
Diyos dahil ito ay nagbibigay ng isang koneksyon na 
higit pa sa kanilang sarili (Critcher & Lee, 2018). 
Panghuli, ayon sa isang pag-aaral nina Harwood et 
al., (2014), ang intrinsic motivation ay ang paggawa 
ng isang bagay sapagkat ito ay nakagaganyak sa 
sarili, isa ito sa motivational influences na estratehiya 
na ginagawa ng mga tagapagsanay at mga atleta na 
nagpapabuti sa kanilang mga gawain. 
 
4.  KONKLUSYON 

Sa kabuoan ang karanasan ng mga 
Orthopedic Triathlete sa pagiging doktor at atleta ay 
hindi palaging maganda dahil sa iba’t ibang hamon na 
kanilang nararanasan. Ngunit, mas nangingibabaw 
pa rin ang naging benepisyo nito para sa kanilang 
propesyonal na buhay at kalusugan sa tulong na rin 
ng mga estratehiyang kanilang isinagawa. 
Samakatuwid, nakatutulong ang kanilang propesyon 
bilang doktor sa kanilang pagiging triathlete at 
gayundin naman ang triathlon sa kanilang pagiging 
isang epektibong Orthopedic doktor. 
 
5.  PASASALAMAT 

Taus-pusong pasasalamat ang aming 
ipinaabot sa mga sumusunod na indibidwal at 
tanggapan dahil sa mahahalagang tulong, 
kontribusyon at/o suporta tungo sa matagumpay na 
reyalisasyon ng pananaliksik na papel na ito: 

Sa mga Orthopedic Triathletes na nakilahok 
sa pakikipanayam na naglaan ng panahon at sumagot 
nang matapat sa aming inihandang talatanungan.  
Kay Dra. Jose na nagsilbing inspirasyon at tulay 
upang makahanap ng mga respondente,  at sa 
paggabay sa mga mananaliksik sa pag-intindi sa mga 
termino ng medisina,  

Sa mga awtor, editor at mga mananaliksik ng 
mga akdang pinaghanguan namin ng mahahalagang 
impormasyong aming ginagamit sa pagsulat ng una 
at ika-apat na kabanata ng pananaliksik na papel, 
Kina Bb. Anna Patricia V. Gerong at Bb. Abbygale C. 
Pinca, mga masisigasig naming dalubguro na 
gumabay sa amin sa tamang hakbangin sa pagsulat 
at paggawa ng isang pananaliksik na papel, 

Sa aming mga magulang at pamilya, sa pag-
unawa, paghintulot at pagsuporta sa buong proseso 
ng paggawa ng mga mananalisik sa pananaliksik na 
papel, 

Sa 11-S2, sa pagbibigay saya, sigla, at pag-
asa tuwing nahihirapan na kami sa pagsulat ng 
aming papel, at sa pagbibigay aruga kapag kami ay 
umiiyak na, at higit sa lahat, 

Sa Poong Maykapal, sa pagdinig sa aming 
mga dalangin lalung-lalo na sa sandaling kami ay 
pinanghihinaan na ng pag-asang matapos naming ito 
nang maayos sa itinakdang-panahon. 
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Muli ay maraming Salamat po! Mga Mananaliksik 
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AAbbssttrraacctt::  Taong 2020 nang simulang mapabalita ang nakahahawang sakit na Covid-19, nang 
dahil dito maraming ospital ang unti-unting napuno ng mga pasyente at isa sa mga 
matatapang at magigiting na frontliners na humaharap at patuloy na lumalaban dito ay ang 
mga doktor. Kaugnay nito nakatuon ang pag-aaral na ito sa mga karanasan ng mga medikal 
frontliners partikular na ang mga doktor sa kanilang coping mechanisms at motibasyon sa 
pagharap sa stress at burnout. Gumamit ang mga mananaliksik ng 13 Patnubay na 
talatanungan na ginamit sa 15 kalahok na pinili gamit ang purposive sampling teknik. Batay 
sa isinagawang pagsusuri natuklasan ng mga mananaliksik na ang mga dahilan ng kanilang 
stress at burnout ay ang mabibigat na kondisyon sa trabaho, exposure sa Covid-19, seguridad 
ng trabaho, at problema sa kalusugang mental. Samantala ang kanilang mga coping 
mechanisms ay pagkain, komunikasyon sa pamilya at kaibigan, self-care, emotional release, 
entertainment, at ispiritwal. Panghuli ang pangako sa tungkulin, pamilya, at pasyente ang 
nagsisilbing motibasyon nila. Sa kabuoan hindi naging madali ang pagiging medikal frontliner 
lalo na sa panahon ng pandemya. Bagama’t ganito ang sitwasyon hindi pa rin tumitigil ang 
mga doktor dahil pinanghahawakan nila ang kanilang sinumpaang tungkulin. 
   
KKeeyy  WWoorrddss::  stress; burnout; motibasyon; coping; mechanisms 

 
1. INTRODUKSYON 

Noong Marso 15, 2020, ipinatupad ng 
gobyerno ng Metro Manila at ng iba pang apektadong 
rehiyon ang ilang mga gabay para sa community 
quarantine sa pag-asang masugpo ang paglaganap ng 
COVID-19 (Talabong, 2020). Ngunit sa kabila nito, 
marami pa rin ang nahahawa at nagkakasakit. Ayon 
sa Department of Health, ang bansa ay muling 
nakapagtala noong Enero 11, 2021 ng higit sa 
dalawang libong panibagong kaso (Magsambol, 2021). 
Nangangahulugan na patuloy pa rin ang trabaho at 
sakripisyo ng sektor para sa healthcare. Bagama’t 
lubhang napakahalaga ang gawain ng mga medikal 
na frontliners sa pag-aalaga ng mga nahawa at sa 
pagpapatigil sa mga epekto ng COVID-19, makikita 
na hindi kasiya-siya ang sitwasyon nila. Nariyan ang 
kakulangan sa mga ospital at pasilidad, ang 
kakulangan sa mga kagamitan para sa kanilang 
proteksyon, ang halos walang patid na pagtatrabaho 
dahil na rin sa kakulangan ng mga medikal na tauhan 
at empleyado, ang patuloy na pagsuway ng mga tao sa 
mga itinakdang mga protokol, at ang patuloy na 
pagdagsa ng mga pasyente. Dahil dito, maraming mga 
medikal na frontliners ang nakararanas ng stress at 
burnout. Ayon kay Zhang at iba pa (2020), sa Hong 
Kong, 92.3% sa mga nars na sumagot sa sarbey nito 
ay nakaranas ng burnout dahil sa kanilang trabaho 
dahil hindi nila makapiling ang kanilang mga 

pamilya sa matagal na panahon. Ang mga 
respondenteng may mas matagal na oras ng 
pagtatrabaho at ang mga mas batang respondente ay 
nagpapakita ng mas matinding sintomas ng stress at 
burnout.  Batay naman sa isang pag-aaral na 
nanggaling sa Portugal, ang pagdaragdag ng trabaho 
ng mga frontliner sa mga ospital, gayundin ang 
patuloy na pagkakalantad nila sa nakababahalang 
mga sitwasyon, ay mayroong kaugnayan sa kanilang 
mga karanasan tungo sa stress at burnout (Duarte 
atbp., 2020). Bilang mga medikal na frontliners, ang 
pisikal na kalusugan ay kinakailangan para sa 
episyenteng pangangalaga sa mga pasyente. 
Ipinakikita sa isang pag-aaral na maliban sa 
sikolohikal na epekto, mayroon ding masamang 
naidudulot ito sa pisikal na kalusugan ng mga tao.  

 
          Mula sa mga dahilang nabanggit, layunin ng 
pag-aaral na ito na malaman at masuri ang mga 
karanasan ng mga medikal na frontliners sa panahon 
ng pandemya. Sa mas espesipikong pagtingin, 
bibigyang pansin ang mga dahilan na nagdudulot ng 
stress at burnout, ang coping mechanisms nila sa 
pagharap sa mga ito at ang kanilang motibasyon sa 
kabila ng mga hamong kanilang nararanasan. Ang 
kapakinabangan ng mga resulta sa isasagawang pag-
aaral na ito ay ang maaaring tulong na maidudulot 
nito sa mga taong nalalagay sa parehong sitwasyon 
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kung saan madaling makaranas ng stress at burnout 
ngayong panahon ng pandemya. 

 
1.2 Mga Layunin ng Pag-aaral  

   
Nakatuon ang pag-aaral na ito na malaman 

at masuri ang iba’t ibang karanasan ng mga medikal 
na frontliners sa panahon ng pandemya. 

 
 Nais ng mga mananaliksik na masagot ang 

mga sumusunod na katanungan: 
 

1. Anu-ano ang mga ddaahhiillaann  ng stress at 
burnout sa trabaho ng mga medikal na 
frontliners? 

2. Anu-ano ang ccooppiinngg  mmeecchhaanniissmmss na 
ginagawa ng mga medikal na frontliners sa 
pagharap sa stress at burnout? 

3. Anu-ano ang  mga mmoottiibbaassyyoonn  ng mga 
medikal na frontliners sa kabila ng mga 
hamong nararanasan  nila ngayong panahon 
ng pandemya? 

  
1.3 Saklaw at Limitasyon  

        Sakop ng pananaliksik na ito ang 
pagsusuri sa karanasan ng mga medikal na 
frontliners na nagtrabaho sa Metro Manila sa taong 
2021 hinggil sa kanilang coping mechanisms at 
motibasyon sa stress at burnout. Ang pag-aaral na ito 
rin ay limitado sa mga nars at mga doktor na 
nagtatrabaho bilang medikal na frontliners sa 
kasalukuyang panahon ng pandemya sa mga ospital 
(pribado o pampubliko) sa Metro Manila.  

 
       Sa pag-aaral na ito, hindi kabilang ang mga 
doktor at nars na hindi nagtatrabaho sa mga ospital, 
ospital sa rural, mga medikal na frontliners na 
nagtatrabaho sa ibang rehiyon, ang mga OFW 
(Overseas Filipino Workers) na medikal na frontliner, 
at ang mga doktor na hindi pa nakapagtapos ng 
kanilang residency.  
  
2. METODOLOHIYA 
  
2.1 Disenyo ng Pananaliksik 

 
Ang pag-aaral na ito ay tungkol sa mga 

karanasan ng mga medikal na frontliners sa Metro 
Manila. Binigyang pansin ang kanilang coping 
mechanisms hinggil sa stress at burnout, at ang 
kanilang mga motibasyon upang ipagpatuloy ang 
kanilang mga tungkulin. Ito ay isinagawa gamit ang 
penomenolohikal na disenyo. Tinangka nitong suriin 
sa konteksto ang saloobin ng mga medikal na 
frontliners. 
  

2.2 Mga Kalahok at Sampling Teknik 
 
      Ang mga kalahok ay binubuo ng 13 

medikal na frontliners mula sa iba’t ibang ospital o 
klinik sa Metro Manila. Pinili ang mga kalahok gamit 
ang teknik na SnowBall Sampling kung saan ilang 
point persons ang nagsilbing tagapag-ugnay sa mga 
napiling tutugon sa pananaliksik. Ang isa pang 
sampling teknik na ginamit ay Purposive Sampling, 
dahil may batayan na dapat hanapin sa bawat 
kalahok. Katulad na lamang ng pagiging doktor at 
pagseserbisyo sa panahon ng pandemya.  
  
2.3 Instrumento ng Pag-aaral 

     Ang instrumento ng pananaliksik na 
ginamit sa pangangalap ng mga datos ay ang 
Patnubay na Talatanungan. Naglalaman ito ng 13 
mga tanong na nagsilbing gabay sa isinagawang 
interbyu.  
  
2.4 Paraan ng Pagkakalap ng mga 
Datos  

            Nagsimula sa pagbuo ng patnubay na 
talatanungan ang mga mananaliksik. Matapos itong 
maaprobahan at maipa-validate ay humanap ng mga 
potensyal na kalahok na siyang kinapanayam.  
  
2.5 Pagsusuri ng mga Datos 

       Mula sa isinagawang pakikipanayam, 
sinuri ng mananaliksik ang mga sagot ng mga 
kalahok na medikal na frontliners sa Metro Manila 
batay sa mga nangingibabaw na tema. Sinuri din ang 
mga dahilan sa mga karanasan hinggil sa stress at 
burnout, coping mechanims at motibasyon ng mga 
medikal na frontliners. 
  
3. RESULTA AT DISKUSYON 

       Batay sa isinagawang pagsusuri 
makikita na isa sa mga dahilan ng stress at burnout 
sa mga kalahok ay ang mahirap o mabigat na 
kondisyon sa trabaho. Isa na rito ay ang paggamit ng 
PPE sa trabaho sapagkat mainit at hindi komportable 
ang pagsuot nito. Dahil mahaba ang kanilang araw 
bilang medikal na frontliner, nakakapagod ito. Narito 
ang isa sa mga halimbawang verbatim “Especially the 
respirator, when you have been wearing it for quite 
some time. It's draining already. And it's also hot. 
Aside from that it is quite tedious not to see things 
clearly because you have to wear goggles..'' 

       Bukod pa rito, dahil sa pandemya, ang 
bilang ng mga pasyente sa E.R. at sa buong ospital ay 
biglang dumami. Dagdag pa sa kahirapan ng mga 
kondisyon sa ospital dahil may kakulangan ang bilang 
ng mga frontliners at ang mga PPE na kailangan 
nilang gamitin. Ayon kay Hanna at Mona (2014) tulad 
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sa nabanggit sa Fried at Fisher (2016), sa iba’t ibang 
institusyon, katulad ng ospital, ang stress at burnout 
ay maaaring magmula sa mga mahirap na kondisyon 
at sitwasyon hinggil sa trabaho, ang mga problema sa 
pamilya o ang mga katrabaho, at ang kondisyon ng 
paligid nila, katulad ng kakulangan ng suporta at 
sobrang pressure galing sa mga kailangan nilang 
makamit. Isa pang dahilan ng stress at burnout ay 
ang malaking posibilidad ng exposure sa COVID-19, 
lalo na bilang medikal na frontliner na laging 
kailangang nakaharap sa mga pasyente sa mga 
ospital at klinika. Sinag-ayunan ito ng isang pag-
aaral nina Mahmood at iba pa (2020),  na ang 
malaking posibilidad na mahawa ang mga medikal na 
frontliners at ang kanilang pamilya, ay nagreresulta 
sa high anxiety sa trabaho. Narito ang isa sa mga 
halimbawang verbatim “Everytime you hear the 
anxiety it’s because you have to trace everyone whom 
you contacted with. If ever I got infected, I have to 
contact whom I infected with. That is the most 
stressful part of me as a doctor.” 

       Isa pang dahilan ng stress at burnout ay 
ang mga problema ng mga pasyente. Batay sa mga 
sagot  ng mga respondente, ang mga problema ng mga 
pasyente ay nagpapaalala sa kanilang kondisyon 
dahil sa emosyonal na epekto ng pandemya at ang 
stigma patungo sa mga pasyente na nagreresultang 
positibo para sa COVID-19. Kaugnay dito, minsan 
mayroong mga pagkakataon na namamatay ang mga 
pasyente. Samakatuwid, ang mga problema ng mga 
pasyente ay maaaring maging problema ng mga 
doktor at nars sapagkat ang mga pasyente nila ay ang 
kanilang responsibilidad. Karagdagan dito, ang pag-
aalala sa seguridad ng kanilang trabaho ay isa sa mga 
dahilan ng stress at burnout ng mga medikal na 
frontliners. Mga bagong protokol ng COVID, at 
pagpapatupad ng quarantine sa simula ng pandemya, 
marami sa mga frontliners ang hindi nakakapasok sa 
kanilang mga trabaho sa ospital o klinika. Dahil dito, 
nagkaroon ang ilang mga frontliners ng takot 
sapagkat hindi sigurado ang pagtanggap ng kanilang 
sweldo para sa pang araw-araw na gastusin. Ang 
huling dahilan ng stress at burnout ay ang mga 
negatibong epekto ng pandemya sa mental na 
kalusugan ng mga tao. Ito ang nagiging dahilan ng 
anxiety at kalungkutan. Ang mga kondisyon at pang 
araw-araw na ganitong karanasan ang nagbibigay 
daan sa stress o burnout sa mga medikal na 
frontliners. Narito ang isa sa mga halimbawang 
verbatim “Now na may work na kami, malaki ang... 
nawala sa income, kasi sa income ko, personally, I lost 
more than half of my income because I don't do 
surgeries nowadays kasi nga I'm-I'm wary of the…” 

      Batay naman sa naging resulta hinggil sa 
coping mechanisms sa stress at burnout ng mga 
kalahok, isa sa mga isinasagawa nila ay ang 
pagkain.  Ginagawang stress relief ito ng mga kalahok 

matapos ang mahirap at nakakapagod na araw sa 
trabaho. Narito ang isa sa mga naging verbatim “ Yes, 
non-negotiable talaga yun. Naku fatty foods hehe, 
carbs. At coffee, puro coffee. But I really make sure 
that I hydrate talaga, non-negotiable din yan. Coffee, 
hydrate, maraming kinakain na Carbs and sweets.” 

       Isa ring coping mechanism na ginagawa 
ng mga respondente ay ang pakikipag-usap sa mga 
katrabaho, pamilya o sa mga taong malapit sa 
kanilang buhay. Sapagkat napapagaan nito ang 
kanilang loob at ito ay isang pagkakataon para 
ipahayag ang kanilang nararamdaman sa ibang tao. 
Bukod pa rito ayon kay Kaiser (2018), ang 
komunikasyon ay nakatutulong din sa pagbaba ng 
antas ng stress, lalo na sa kapaligiran ng trabaho. Isa 
pang coping mechanism na ginagawa nila sa 
sitwasyon ng stress at burnout ay ang paglabas ng 
mga emosyon nila sa pamamagitan ng pag-iyak at 
journaling. Ang pag-iyak ay isang paraan para 
makakuha ng kalakasan para sa sarili at para sa mga 
hamon na kailangan nilang harapin. Karagdagan 
dito, ang journaling din ay isang paraan para ilabas 
ang mga bagay na kinatatakutan nila. Ang pag-iyak 
ayon kay Gracanin, at iba pa (2014), ay isang paraan 
para alisin ang tensyon sa katawan, kaya ito ay 
ginagawa ng mga tao kapag sila ay nagiging 
emosyonal . Ang journaling naman, ayon kay Johnson 
(2019), ay isang paraan para ilabas ang mga 
matinding emosyon pagkatapos ng isang stressful na 
karanasan.   

Isa pang coping mechanism na ginagawa nila 
ay sa pamamagitan ng ehersisyo, meditasyon at 
kalinisan o hygiene. Ang mga gawain na ito ay 
nakatutulong sa paglabas ng mga negatibong pag-
iisip at enerhiya. Bukod pa rito, ayon kay Mellis 
(2018), ang self-care ay mahalaga dahil ito ay 
nagbibigay ng positibong emosyon habang 
nagtatrabaho ang isang tao, ito rin ay nakakabawas 
ng antas ng stress sa kapaligiran ng trabaho. Ang mga 
gawaing masaya katulad ng panonood ng mga 
Koreanong teleserye o K-drama, Netflix at paglalaro 
ng computer/mobile games ay isa pang coping 
mechanism. Ito ang nagiging isang paraan para 
makaisip sila ng iba pang bagay maliban sa trabaho 
lamang. Ito rin ay isang paraan upang mapasaya ang 
sarili kahit sobrang matindi ang mga ginagawa nila 
sa trabaho. Sa huli, isa pang coping mechanism na 
ginagawa ng mga medikal na frontliners ay ang 
pagdarasal dahil ito ay isang paraan upang 
makondisyon ang sarili para sa mga hamon na 
kailangan nilang harapin sa trabaho, kahit ito ay 
mahirap at nakakapagod. Narito ang isa sa mga 
halimbawang verbatim “I feel like praying really 
helped me. The fact that I can't mentally even just for 
myself kind of unburden or talk to somebody without 
judgement.” 
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      Samantala ang mga naging motibasyon 
naman ng mga medikal na frontliners ay ang mga 
pangako at tungkulin sa kanilang trabaho, ang 
kanilang mga pamilya at mahal sa buhay, at ang 
kanilang mga pasyente. Ang unang motibasyon ng 
mga kalahok ay ang pangako at tungkulin nila bilang 
mga medikal na frontliner. Ito ay binubuo ng kanilang 
pagmamahal para sa kanilang trabaho, ang mga 
responsibilidad sa trabaho nila, at ang pagnanais na 
makatulong sa ibang tao katulad ng mga pasyente 
nila. Narito ang isa sa mga halimbawang verbatim 
“We have that hippocratic oath that do no harm, do 
good and try to help everybody. So I guess that’s it... 
So even if there’s no pay....” 

        Kaugnay nito, nagiging motibasyon din 
ang mga responsibilidad nila sa kanilang mga 
pasyente sa paggawa ng kanilang tungkulin. Batay sa 
mga datos, maraming mga kalahok ang nagsisilbing 
guro at tagagabay para sa mga nagnanais na maging 
medikal na frontliner sa kabila ng pandemya. Ang 
responsibilidad sa mga estudyante ay naging isang 
motibasyon para sa mga naging kalahok. Ang isa pang 
motibasyon ng mga medikal na frontliners ay ang 
kanilang tungkulin para sa kanilang pamilya at 
mahal sa buhay. Ayon sa mga datos, isa sa mga 
responsibilidad ng mga medikal na frontliners sa 
kanilang mga pamilya ay ang pagsisigurado na ang 
kanilang mga pamilya ay hindi mahihirapan sa 
panahon ng pandemya. Sinusuportahan ito ng isang 
pag-aaral nina Ratanawongsa at iba pa (2006), na ang 
dahilan kung bakit tumutuloy ang mga doktor sa 
kanilang trabaho, ay dahil sa pagnanais na tumulong 
sa ibang tao, pamilya, at ang kanilang komunidad. 
Ang huling motibasyon ng mga medikal na frontliners 
ay ang kanilang mga pasyente. Sapagkat ang mga 
pasyente na muling bumabalik sa mga klinika o 
ospital ay isang bagay na nag-uudyok sa mga medikal 
na frontliners na tumuloy magtrabaho kahit may 
posibilidad ng exposure sa COVID-19. Bukod pa rito, 
ang mga pasyente na gumaling mula sa kanilang mga 
sakit ay nagsisilbing inspirasyon at motibasyon sa 
mga medikal na frontliners, lalo na sa mga mahihirap 
na sitwasyon. Ang paggaling ng mga pasyente ay 
nagbibigay ng pag-asa sa kanila sa kabila ng stress at 
burnout na nararanasan nila sa kanilang mga 
trabaho ngayong panahon ng pandemya. Sinag-
ayunan ito ng isang pag-aaral nina Deng, at iba pa 
(2018), na ang magandang relasyon ng isang doktor sa 
pasyente, ay nagiging dahilan kung bakit tumataas 
ang work satisfaction nila, at nagiging dahilan din 
kung bakit tumutuloy sila sa kanilang trabaho. Narito 
ang isa sa mga halimbawang verbatim “A lot of people 
usually say the money... but at the end of the day with 
things that you do, it is really being able to do what 
you do and knowing that you actually helped 
somebody.” 

 

Kongklusyon 
     Sa kabuoan hindi madali ang maging 

isang medikal frontliner lalo na sa panahon ng 
pandemya. Maraming mga bagay na dapat isaalang-
alang katulad na lamang ng mga bagong protokol at 
ang takot na mahawa sa sakit. Gayunpaman sa kabila 
ng mga stress at burnout na nararanasan ng mga 
medikal na frontliners nanatili pa rin sila sa kanilang 
sinumpaang tungkulin at patuloy nilang 
nalalagpasan ang mga hamon nang dahil sa kanilang 
motibasyon at coping mechanisms.  

 
Rekomendasyon  
Batay sa isinagawang pag-aaral inirerekomenda ang 
mga sumusunod:  
     1. Magkaroon ng komparatibong pag-aaral hinggil 

sa naging pagtugon ng mga doktor sa    
         pandemya sa Pilipinas.  
     2. Alamin at suriin din ang mga karanasan ng mga 

Frontliners na hindi doktor o nars, upang  
          malaman din ang kanilang mga naging 

karanasan.  
 

4. PASASALAMAT 
 Taus-pusong pasasalamat ang aming 

ipinaaabot sa mga sumusunod na indibidwal at 
tanggapan dahil sa mahahalagang tulong, 
kontribusyon at/o suporta tungo sa matagumpay na 
reyalisasyon ng pananaliksik na papel na ito: 

1. Sa mga kalahok na doktor na nakilahok sa 
pakikipanayam na naglaan ng panahon at 
sumagot nang matapat sa aming inihandang 
talatanungan.  

2. Kay  KKrreeeess  PP..  CCaassttaanneeddaa na nagsisilbing 
inspirasyon at tulay upang makahanap ng 
mga kalahok, at sa paggabay sa mga 
mananaliksik sa pagbuo ng isang 
pananaliksik na papel.  

3. Kay DDrr..  MMaarryy  AAnnnnee  CCeecciilliiaa  PP..  CCaassttaanneeddaa  na 
nagsilbing inspirasyon at tulay upang 
makahanap ng mga kalahok,  at sa paggabay 
sa mga mananaliksik sa pag-intindi ng mga 
termino sa medisina,  

4. Kay MMrr..  PPaattrriicckk  AAlleexxaannddeerr  PP..  CCaassttaanneeddaa,  na 
nagsilbing tulay upang makahanap ng mga 
kalahok, editor at mananaliksik ng mga 
akdang pinaghanguan namin ng 
mahahalagang impormasyong aming 
ginamit sa pagsulat ng una at ikaapat na 
kabanata ng pananaliksik na papel, 

5. Kay BBbb..  AAbbbbyyggaallee  CC..  PPiinnccaa,,  masigasig 
naming dalubguro na gumabay sa amin sa 
tamang hakbangin sa pagsulat at paggawa 
ng isang pananaliksik na papel, 

6. Sa aming mga mmaagguullaanngg  aatt  ppaammiillyyaa, sa pag-
unawa, paghintulot at pagsuporta sa buong 
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proseso ng paggawa ng mga mananalisik sa 
pananaliksik na papel, 

7. Sa PPoooonngg  MMaayykkaappaall, sa pagdinig sa aming 
mga dalangin lalung-lalo na sa sandaling 
kami ay pinanghihinaan na ng pag-asang 
matapos naming ito nang maayos sa 
itinakdang-panahon. 
Muli ay maraming Salamat po! 
 

5.  SANGGUNIAN  
Deng, S., Yang, N., Li, S., Wang, W., Yan, H., & Li, H. (2018). 

Doctors’ job satisfaction and its relationships with 
doctor-patient relationship and work-family conflict in 
China: a structural equation modeling. INQUIRY: The 
Journal of Health Care Organization, Provision, and 
Financing, 55, 0046958018790831. 

Duarte, I., Teixeira, A., Castro, L. et al. (2020). Burnout 
among Portuguese healthcare workers during the 
COVID-19 pandemic. BMC Public Health, 20, pp. 1-10. 
https://doi.org/10.1186/s12889-020-09980-z 

Fried, A. L., & Fisher, C. B. (2016). Moral stress and job 
burnout among frontline staff conducting clinical 
research on affective and anxiety disorders. Professional 
Psychology: Research and Practice,  47(3), 171. 

        https://doi.org/10.1037/pro0000060 
Gračanin, A., Bylsma, L. M., & Vingerhoets, A. J. (2014). Is 

crying a self-soothing behavior?. Frontiers in 
Psychology, 5, 502. 10.3389/fpsyg.2021.604692 

Johnson, S. B., & Butcher, F. (2021). Doctors during the 
COVID-19 pandemic: what are their duties and what is 
owed to them?. Journal of Medical Ethics, 47(1), 12-15. 
10.1136/medethics-2020-106266 

 
Mills, J., Wand, T., & Fraser, J. A. (2018). Exploring the 

meaning and practice of self-care among palliative care 
nurses and doctors: a qualitative study. BMC Palliative 
Care, 17(1), 1-12. https://doi.org/10.1186/s12904-018-
0318-0 

Lambert, V. A., & Lambert, C. E. (2008). Nurses' workplace 
stressors and coping strategies.  Indian  Journal  of  
Palliative  Care,  14(1),  38.  
https://doi.org/10.4103/0973-1075.41934 

Mahmood, Q. K., Jafree, S. R., Jalil, A., Nadir, S. M. H., & 
Fischer, F. (2021). Anxiety amongst physicians during 
COVID-19: cross-sectional study in Pakistan. BMC 
public health, 21(1), 1-10. 
https://doi.org/10.1186/s12889-020-10134-4 

Magsambol, B. (2021, Enero 11). PH logs over 2,000 COVID-
19 cases for first time since holidays. Rappler. 
https://www.rappler.com/nation/coronavirus-cases-
philippines-january-11-2021 

Ratanawongsa, N., Howell, E. E., & Wright, S. M. (2006). 
What motivates physicians throughout their careers in 
medicine?. Comprehensive therapy, 32(4), 210-217. 
https://doi.org/10.1007/BF02698065 

Salvagioni, D. A. J., Melanda, F. N., Mesas, A. E., González, 
A. D., Gabani, F. L., & Andrade, S. M. (2017). Physical, 
psychological and occupational consequences of job 
burnout: A systematic review of prospective studies. 
PLOS ONE, 12(10), pp. 1–29. 
https://doi.org/10.1371/journal.pone.0185781 

Sarada, P.A. & Ramkumar, B. (2015). Positive stress and its 
impact on performance. Research Journal of 

Pharmaceutical, Biological and Chemical Sciences. 6(2), 
pp. 1519-1522. 
https://www.researchgate.net/publication/282700608_P
ositive_stress_and_its_impact_on_performance 

Talabong, R. (2020, Marso 14). Metro Manila lockdown 
begins. Rappler. 
https://www.rappler.com/nation/coronavirus-metro-
manila-lockdown-begins 

Yaribeygi, H., Panahi, Y., Sahraei, H., Johnston, T. P., & 
Sahebkar, A. (2017). The impact of stress on body 
function: A review. EXCLI journal, 16, pp. 1057–1072. 
https://doi.org/10.17179/excli2017-480 

Zhang, Y., Wang, C., Pan, W., Zheng, J., G, J., Huang, X., 
Cai, S., Zhai, Y., Latour, J. M., & Zhu, C. (2020). Stress, 
Burnout, and Coping Strategies of Frontline Nurses 
During the COVID-19 Epidemic in Wuhan and 
Shanghai, China. Frontiers in psychiatry, 11, pp. 1-9. 
https://doi.org/10.3389/fpsyt.2020.565520 
https://www.cdc.gov/coronavirus/2019-
ncov/testing/serology-overview.html 

 

182



  
 FOOD, NUTRITION, AND HEALTH 

Mango (Mangifera indica) Bark Aqueous Extract as Antimicrobial 
Spray 

 
Kenneth A. Morales, Jomari B. Carandang, Marben J. Javier,  

and Rein Lester L. Tatco 
Taytay Senior High School, Taytay, Rizal 

 
AAbbssttrraacctt::  Emerging microbial agents have been increasing in number. Microbial agents are 
necessary in combating microbes such as bacteria that cause viruses and diseases. Hence, some 
bacteria are being resistant to antioxidant and antibacterial drugs that is why it resulted to 
find antimicrobial agents coming from organic molecules. This reason resulted in the 
researchers finding an organic antimicrobial agent using Mango Bark Aqueous Extract 
(MBAE). In the previous studies, it was proven that Mangifera indica (Mango) has 
phytochemicals that help inhibit the growth of bacteria. Thus, the researchers screened the 
antimicrobial activity of MBAE by applying the MBAE with a concentration of 50 mg/ml to the 
cultured microbes. The researchers selected chicken meat samples within the vicinity of 
Taytay, Rizal marketplace in March 2021. The sample was used to culture the microbes to be 
treated. The microbes were cultured on Nutrient agar over 24 hours under room temperature 
then the MBAE was applied by dropping an adequate amount of the extract on the plate and 
spreading it until the surface is fully covered. After twenty-four hours, the extract almost 
inhibited the growth of microbes on the plate. This justifies the claims regarding the potential 
usage of the Mango Bark Aqueous Extract as an antimicrobial agent. 
   
KKeeyy  WWoorrddss::  mango aqueous extract; antimicrobial screening; microbial agents; microbes; 
bark. 

 
1. INTRODUCTION 

The mango belongs to genus Mangifera, 
which consists of numerous species of tropical fruits in 
the family of Anacardiaceae. Mangifera indica L. is 
native to India and Southeast Asia where it has been 
cultivated for over 4000 years for the good qualities of 
the fruits. Currently, mango is also grown in Central 
America, Africa, Australia, and for a few years in 
Europe (Lauricella et al., 2017). 

 According to the study of Scartezzini et al. 
(2000, as cited by Ghuniyal, 2015), aqueous extract is 
traditionally used for the treatment of, syphilis, 
anemia, scabies, cutaneous infections, menorrhagia, 
and diarrhea. In line with it, as the aqueous extract 
shows that it combats different bacteria onto these 
diseases, the bark infusion has been used to treat 
mouth sores. In the study of Sanusi et al. (2011), the 
antimicrobial activity of the aqueous and methanolic 
extract of Mangifera indica stem bark both inhibits 
the growth of Pseudomonas aeruginosa, 
Staphylococcus aureus and Escherichia coli at a 
concentration of 50 mg/ml of the reconstituted extract. 
Similarly, Abubakar (2009), as cited by Osei-Djarbeng 
et al. (2020), has studied and found that the bark 
extract of the plant has exhibited antimicrobial 
activity against Staphylococcus aureus and 
Escherichia coli, Staphylococcus aureus, 

Pseudomonas aeruginosa, Klebsiella pneumoniae and 
Streptococcus pneumoniae. Moreover, in the study 
Prado et al. (2015), they stated that some studies have 
been performed in Cuba from one standardized 
aqueous stem bark of mango extract they isolated and 
purified mangiferin. Mango bark contains mangiferin 
(Nwoke et al., 2016; Govindan, 2019; Sani et al., 2015) 
and other phytochemical constituents. According to 
Stoilova et al. (2005) as cited by Tyagi et al. (2019), in 
an in vitro agar diffusion technique, mangiferin 
showed activity against 7 bacterial species, Bacillus 
pumilus, B. cereus, Staphylococcus aureus, S. citreus, 
Escherichia coli, Salmonella agona, Klebsiella 
pneumoniae, 1 yeast (Saccharomyces cerevisiae) and 
4 fungi (Thermoascus aurantiacus, Trichoderma 
reesei, Aspergillus flavus and A. fumigatus).  

 Given this data, the researchers are 
encouraged to conduct experiments in testing the 
antimicrobial efficacy of the MBAE. The researchers 
will synthesize Mango (Mangifera indica) bark as 
antimicrobial spray for possible product development. 
This study aims to justify the potential of the MBAE 
as an organic antimicrobial agent. 

 
1.1 Theoretical Framework 

 Resistance to antimicrobial drugs has become 
an increasingly important and pressing global 
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problem (Savant et al., 2017). Resistance of 
microorganisms to antibiotics and orthodox drugs has 
resulted in finding antibacterial agents that came 
from organic molecules from plants that have 
antibacterial properties (Sanusi et al., 2011). 
According to the study of Savant et al. (2017), there 
has been a ruthless increase in antimicrobial 
resistance in most of the pathogenic microorganisms 
all over the world due to irrational use of antimicrobial 
agents. Therefore, the use of antibacterial properties 
of Mango (Mangifera indica) bark extract is significant 
to the foregoing research. 

 Nworie et al. (2016), stated that the chance to 
find antibacterial property on both leaves and bark 
extract of the Mango were apparent, therefore, they 
suggested that the plant could be a new source of 
antibiotics. Accordingly, the study of Mazlan et al. 
(2019), mangiferin and its derivative compounds is a 
safe natural product, which can potentiate 
antibacterial effects of some antibiotics suggesting 
good  potential for  combination therapy against S. 
aureus. Likewise, the study of Savant et al. (2017), 
also showed the extract’s potential antibacterial 
activity against different Gram positive and Gram-
negative bacteria by performing MIC and zone of 
inhibition. Interestingly, these results encourage the 
researchers to carry out further study for its clinical 
use. 
 
1.2 Research Question 

Does the MBAE inhibits microbes? 
  
1.3 Scope and Delimitation 

 This study focused mainly on the effect of 
antimicrobial properties of Mango on microbes 
collected on chicken meat samples. 

 This study is limited since the microbes 
collected on the chicken meat sample were not 
identified and verified. In addition, the researchers 
did not use positive and negative control in the 
experiment. 

 
2. METHODOLOGY 
  
2.1 Research Design 

  The researchers used Pretest and Posttest 
Control Group Design. They selected the test 
organisms on raw chicken samples at Taytay, Rizal 
public market in March 2021. The test organism was 
pre-tested, without the application of the MBAE, 
observed and post-tested after 24 hours of the 
application of the MBAE. After 24 hours of 
observation the treated plate was analyzed and drawn 
to a conclusion. 

 
  

2.2 Selections and Trials 
 All the conclusions were drawn only after the 

testing of organisms on collected chicken sample. The 
purpose of taking samples was to randomly select test 
organisms on the raw chicken sample to get the data 
and information, which conclusions are drawn. 
  
2.3 Proposed Product 

FFiigguurree  11 
MBAE as antimicrobial spray 

 
  
2.4 Procedures 
  
22..44..11  CCoolllleeccttiioonn  ooff  PPllaanntt  MMaatteerriiaallss  

Samples of Mango (Mangifera indica) tree 
bark were obtained from Taytay Rizal. 

 
22..44..22  PPrreeppaarraattiioonn  ooff  PPllaanntt  MMaatteerriiaallss  

Freshly collected stem barks of M. indica were 
thoroughly cleaned and washed with water and were 
dried under sunlight with a span of three days. After 
drying the stem bark, it was pounded with mortar and 
pestle to obtain smaller pieces and then powdered 
using an electric blender. 150 grams of the powdered 
stem bark of the M. indica was stored in a container 
until required. 
  
22..44..33  PPrreeppaarraattiioonn  ooff  AAqquueeoouuss  EExxttrraacctt  

The researchers used five grams of the dried 
powdered sample soaked in 100 ml of distilled water 
contained in a container. The container was covered 
and then stored for 24 hours. After 24 hours, the 
suspension was shaken vigorously and filtered using 
filter paper. The extract was stored 24 hours under 
room temperature. After 24 hours, the 50 mg/ml 
extract was used in the antimicrobial screening. 

 
22..44..44  PPrreeppaarraattiioonn  ooff  MMiiccrroobbiiaall  MMeeddiiaa  

As suggested by the manufacturer’s 
specification, 8.4g of Nutrient agar was dissolved in 
300ml of distilled water. After the agar was dissolved 
the solution was then autoclaved. After autoclaving, 
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the nutrient agar was poured on petri dishes and 
allowed to harden under room temperature. The 
plates were then inoculated with the test organisms 
and then treated by 50 mg/ml concentration of MBAE. 
  
22..44..55  CCoolllleeccttiioonn  ooff  TTeesstt  OOrrggaanniissmmss  

Test organisms were obtained upon culturing 
microbes from the raw chicken food sample. The test 
organisms were cultured on Nutrient Agar. The 
researchers swabbed the surface of the food sample 
using sterile swabs and transferred it into the 
nutrient agar plate in a side-by-side motion. The 
plates were incubated at a room temperature for 24 
hours. 

  
3. RESULTS AND DISCUSSION 

1. Does the MBAE inhibits microbes? 
 This study’s finding intends to show 

antimicrobial activity of the MBAE on the test 
organism within the time interval; 5:50 PM, 6:00 PM, 
9:00 PM, 10:00 PM, 7:00 AM, 12:00 PM, 3:00 PM, 5:50 
PM. 

FFiigguurree  22 
The antimicrobial activity of the MBAE on the test 

organism within 24 hours. 

 
 

FFiigguurree  33 
Effect of the MBAE to the test organism after incubation for 

24 hours. 
 

 
 
Through 24 hours of observation, the results 

were gathered and analyzed. The results showed that 
at the concentration of 50 mg/ml, the growth of 
microbes has been inhibited. As shown on Figure 2 the 
first ten minutes of the application of the extract the 
results were visible that MBAE acted fast. 
Continuously, the 24 hours of observation showed that 

every time interval after the application of the MBAE 
it showed significant effect that it inhibits the growth 
of microbes. 

As the study of Sanusi et al. (2011), stated 
that in their phytochemical screening, aqueous 
extract of Mango bark has the presence of tannins, 
saponins, sterols, cardiac glycosides, flavonoids, and 
alkaloids. Mango bark also contains mangiferin 
(Nwoke et al., 2016; Govindan, 2019; Sani et al., 2015), 
which is, according to Stoilova et al. (2005, as cited by 
Tyagi et al., 2019), showed activity against 7 bacterial 
species, Bacillus pumilus, B. cereus, Staphylococcus 
aureus, S. citreus, Escherichia coli, Salmonella agona, 
Klebsiella pneumoniae, 1 yeast (Saccharomyces 
cerevisiae) and 4 fungi (Thermoascus aurantiacus, 
Trichoderma reesei, Aspergillus flavus and A. 
fumigatus).  

 
4. RECOMMENDATION  

  This study only focused on the 50 mg/ml 
concentration of the extract. There are still 
concentrations suggested by Sanusi et al. (2011), to be 
explored. The concentration showed inhibition to the 
growth of microbes in the sample. To further know the 
efficacy of the extract on foodborne bacteria, it is 
suggested to find different food samples like meat, 
vegetable, and fruit regarding also from where these 
food samples come from. It is also suggested to use 
identified and verified test organisms, use verified 
methods in finding the inhibitory effect, and conduct 
a positive and negative control to the experiment.  
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AAbbssttrraacctt::  Antioxidants are an abundant type of substance that is found in various fruits and 
wines. The literature on antioxidants has been growing consistently due to various reports on 
their health benefits. Hence, this study is a literature review of the antioxidant activity of local 
fruit and wines in the Philippines using various spectrophotometric techniques. Specifically, 
the researchers assessed the state of research on the antioxidant properties of local fruits and 
the effect of temperature and aging on the antioxidant activity of local wines. In gathering the 
related studies, the following keywords/phrases were used: “antioxidant activity of Philippine 
wines”,” spectrophotometry”, “Philippine fruit”, and “temperature and age of Philippine 
wines.” These were assessed using the Quality of Reporting of Meta-analyses (QUORUM) 
standard to measure its reliability. The results showed that there was a correlation between 
the temperature of both local fruits and wines towards the antioxidant (x2c = 1.53, α = 2.71; 
x2c = 5.00, α = 6.25, respectively). However, the age of the wine did not display any relationship 
with its antioxidant (x2c = 11.56, α = 6.25). As for the heterogeneity of the studies, there was 
a considerable heterogeneity for the temperature of the fruits and wines towards the 
antioxidant (I2 = 34.64%; I2 = 40.00%). But the data for the age and wine were varied 
significantly since it accounted for a high heterogeneity (I2 = 82.69%). In conclusion, there was 
a mildly significant correlation between the temperature of both fruit and wines towards the 
antioxidant activity. However, the wine age did not affect its antioxidant activity. 
   
KKeeyy  WWoorrddss::  Philippine fruits; antioxidant activity; Philippine wines; spectrophotometry; 
heterogeneity  
 

 
1. INTRODUCTION 

As of modern-day, the Philippines is not 
known for its wine production. However, its climate 
and culture contribute to its significant consumption 
and production of wine. The Philippine winery 
produces various types of wine which are commonly 
associated with the plants that grow locally. As a 
result, most of the wines that are being produced in 
the country are mostly local fruits such as 
strawberries, mangoes, pineapple, mangosteen, 
calamansi, and bignay (Morelock, 2018).  

 The antioxidants, which are sometimes called 
free-radical scavengers are considered to be a type of 
substance that has the ability to prevent or slow down 
the damage to the cells that are caused by free radicals 
(Morelock, 2018). Wines and fruits alike are found to 
have a significant amount of antioxidants which are 
commonly in the form of polyphenols, flavonoids, etc. 
(Barcelo, 2015). These compounds offer a lot to the 
human body because they aid in a lot of biological 

processes like anti-cancer or anti-inflammatory 
activities (Han et al., 2017). 

 The objective of this literature review is to 
provide sufficient information about the antioxidant 
activity of local fruit and wines that utilize various 
spectrophotometric techniques. The obtained 
literature will then be compared with each other in 
terms of the concluded results and the parameters 
observed in the experimentation process. For the fruit 
samples, the parameter that is considered is the 
temperature to which the sample was subjected 
during the experiment. Meanwhile, for the local 
wines, the parameters that are analyzed are the 
temperature during the experiments and the age of 
the local wines from the day of packaging. The review 
journal articles that were studied all took place in the 
Philippines and must use spectrophotometric 
techniques in acquiring data. 
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2. METHODOLOGY 
The study is an intensive review of the 

Philippines’ local papers about fruit and wines and 
their antioxidant levels. The researchers used various 
academic search engines in order to scour different 
articles. Among a few of the research engines used are 
Google Scholar, ScienceDirect, ResearchGate, 
Academia, and Philippine E-journal. To search for the 
relevant articles, the researchers used search strings 
such as “Antioxidant activity of Philippine wines”, 
”spectrophotometry”, “Philippine fruit”, and 
“temperature and age of Philippine wines.” The 
journal articles were assessed using the Quality of 
Reporting of Meta-analyses (QUORUM) standard. 
The researchers carefully filtered the articles utilizing 
a checklist to ensure the validity of the study’s 
publications. The relevant data were presented in 
tabular form by indicating its age, temperature, and 
antioxidant activity. But for the fruits, only the 
temperature and antioxidant activity were indicated. 
Additionally, the chi-square test and Higgins’ I2 
heterogeneity statistic were used to assess the 
relationship of age and temperature on the 
antioxidant activity. This will be computed through a 
Microsoft Excel add-in called PHStat. 
 
3.  RESULTS AND DISCUSSION 

Among the studies that have been searched, 
the researchers picked 31 pieces of literature based on 
the title and abstract of the paper. It consisted of both 
foreign and local literature therefore all the literature 
were consequently deducted by checking the criterion 
(see Table 1). Therefore, only 6 studies met the 
criterion which also needed to have a reliable result. 

 

Spectrophotometric techniques are methods 
that are reliant on the reaction of a radical, radical 
cation, or a complex antioxidant molecule that can 
donate a hydrogen ion. The 2,2-diphenyl-1-
picrylhydrazyl DPPH method consists of a stable free 
radical which is caused by the delocalization of the 
spare electron within the totality of a molecule. The 

2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) 
(ABTS) method is a cation that is formed due to the 
loss of electrons from the nitrogen atom of ABTS 
which is a type of acid. The Ferric Reducing 
Antioxidant Potential (FRAP) method relies on the 
reduction of certain species through an antioxidant of 
the ferric ion. The Oxygen Radical Absorbance 
Capacity (ORAC) method measures the scavenging 
activities of the antioxidant against a peroxyl radical. 
 

 

 
The Hydroxyl Radical Averting Capacity 

(HORAC) method relies on measuring the metal-
chelating activities of antioxidants under Fenton-like 
conditions (ferric reactions). The Total peroxyl 
Radical-trapping Antioxidant Parameter (TRAP) 
method involves luminol enhanced 
chemiluminescence (CL) being exploited to measure 
the peroxyl radicals. The lipid peroxidation inhibition 
assay is a type of inhibition that uses a Fenton-like 
method to induce a lipid substance. The Potassium 
Ferricyanide Reducing Power (PFRAP) method 
involves the reducing capabilities of an antioxidant to 
reduce a ferric into a ferrous substance. The Cupric 
Reducing Antioxidant Power (CUPRAC) assay is a 
method wherein antioxidants are mixed with copper 
to be reduced. Lastly, Fluorimetry is utilized by 
exposing the antioxidant for it to emit a light that will 
emit energy (Pisoschi & Negulescu, 2003). 

Garcia et al. (2005) acquired the bignay and 
durian from IFST and Davao City, respectively. The 
samples were kept and incubated at 37oC in a hot 
water bath. The experiment utilized the Lipid-
peroxidation assay (Linoleic-acid) and resulted in an 
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84.44% antioxidant activity for the bignay and 90.76% 
for the durian. The study from Santiago et al. (2007) 
also used the Lipid-peroxidation assay to effectively 
identify the antioxidant of the local duhat and 
kalumpit. An 80.38% activity is found in duhat while 
kalumpit garnered 66.15% in their antioxidants. 
Additionally, Barcelo et al. (2015) employed the use of 
DPPH assay in their experiment involving pineapple, 
guyabano, strawberry, mangosteen, and ayosep fruit. 
All of these were kept under room temperature and 
yielded an antioxidant activity of 62.39%, 86.41%, 
92.35%, 89.08%, and 80.02%, respectively. Lastly, a 
study by Lizardo et al. (2015) also aimed to study the 
antioxidant activity of bignay under 4oC. The DPPH 
assay was used and the result came out as the fruit 
having 87.10%. 

 
 
 

The study by Hipol & Alma-in (2018) focused 
on tapuy, a rice wine that originated from the 
Cordillera regions, and assessed different variants of 
tapuy, each variant coming from different 
municipalities of Benguet. The researchers found out 
through the use of DPPH assay with ascorbic acid as 
the standard curve that the tapuy from Sablan had 
the most antioxidant activity to which was 
quantitated at 88.5%. Next, the tapuy from Trinidad 
ranked the lowest in antioxidant activity at 50.00%. 
Tapuy from the municipalities of Atok, Kapangan, 
Bokod, Tublay, and Tuba were calculated at 65.1%, 

71.3%, 68.6%, 63.6%, and 76.6% respectively. 50 µL of 
each of the tapuy variants were analyzed at 37°C and 
were between 15-21 days old.  

Dela Rosa & Medina (2021) is another 
research study that experimented on different types of 
rice wine with each wine differing in their originating 
rice varieties. The DPPH radical scavenging assay 
was used against the standard curve of gallic acid in 
order to determine the different wine samples’ 
antioxidant activity. According to the researchers, the 
rice wine that was made from black rice (Ballatinao) 
had the highest antioxidant activity at 70.63% while 
the rice wine made from white rice (Bongkitan) had 
the lowest antioxidant activity at 45.44%. For the 
remaining rice wine varieties; red rice (Kintoman) and 
brown rice (Tinawon) had antioxidant activities of 
57.66% and 57.20% respectively.  

On the other hand, Barcelo et al. (2015) 
utilized the standard curve of gallic acid that was 
prepared in 80% methanol to quantify the results of 
the samples. The 6-month-old sample wines were left 
in a dark room at room temperature after being 
shaken thoroughly. The guyabano wine had the most 
% DPPH radical scavenging activity at 90.38% (±2.51), 
mangosteen wine had second-most at 89.55% (±0.76), 
then ayosep wine at 74.4% (±2.99), followed by 
strawberry wine at 69.95% (±12.8), and pineapple 
wine at 62.39% (±12.3).  

Zubia & Dizon (2018) formulated their own 
fruit wines by blending three types of wines together 
with different proportions to compare the samples’ 
antioxidant activity. The standard used was gallic 
acid to estimate the total phenolic contents of the 
different wine blends with the Folin-Ciocalteu 
method. 1000 µL of the sample wines were analyzed 
at room temperature after aging them for 3 months. 
The authors stated that the MPAPF blend’s 
antioxidant activity is at 44.47%, then the 2M blend’s 
is at 45.26%, the 2PA’s blend at 42.67%, and lastly, 
the 2PF’s blend is at 41.27%.  
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Statistical treatment was carried out in order 
to know the effects of temperature and age on the local 
wines and the effect of temperature on the fruits. The 
chi-square test was used to relate the age and 
temperature towards the antioxidant activity. As a 
result, the wine temperature and the antioxidant 
activity were found out to have a moderate correlation 
with each other (x2c = 1.53, α = 2.71). Additionally, its 
age was found to have no significant correlation to the 
antioxidant activity of the wines (x2c = 11.56, α = 
6.25). But, the fruit temperature and its antioxidant 
activity were also found to have a significant 
correlation much like the wines (x2c = 5.00, α = 6.25). 
Besides the relationship of the variables, Higgins’ I2  
heterogeneity statistics was utilized to find the variety 
of results in the given studies. The relationship 
between the wine temperature and antioxidant 
activity showed moderate heterogeneity (I2 = 34.64%). 
Additionally, the age had a significant heterogeneity 
with the antioxidant (I2 = 82.69%) while the fruit 
temperature was mildly homogenous with the 
antioxidant activity (I2 = 40.00%). 
 
4.  CONCLUSIONS 

With the results that the researchers have 
gathered, the fruit with the highest antioxidant 
activity was the strawberry fruit (Barcelo et al., 2015) 
and as for the wines, the wine with the highest 

antioxidant activity was the guyabano wine from the 
same study. Based on the available data, the 
researchers concluded that the antioxidant activity of 
both wines and fruits are affected by the temperature 
that they were subjected to while the age of wines do 
not. Additionally, the heterogeneity was also 
considerable in the data involving the antioxidant 
activity in relation to both temperatures in fruit and 
wine (I2 = 34.64%; I2 = 40.00%). But the heterogeneity 
of the antioxidant in regards to age is significantly 
high (I2 = 82.69%) which concludes that the data are 
not that associated with each other. In conclusion, the 
temperature of the wine and fruit has a direct 
correlation to the antioxidant activity while the wine 
age does not have an important role. 
 
Recommendations 
 Given the limited amount of data available 
about the antioxidant activity of Philippine fruits and 
wines, the researchers suggest that future studies 
should have more data to further confirm the findings 
in this paper. Specifically, a longer range of 
temperature from 0℃ to 100℃ and a longer age frame 
of wines from 7 days to 10 years would be more 
beneficial to better understand the relationship 
between the parameters of local fruits and wines. 
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AAbbssttrraacctt::   In the Philippines, there is an abundance of plants rich in phenolic compounds such 
as Solanum torvum (turkey berry), a plant with antifungal, antibacterial, anticancer, 
antimicrobial, and antiviral properties; however, there is not much information on the 
extraction of its phenolics, especially on the best drying method that will give the highest yield. 
Drying reduces water which allows better extraction of the said phenolics, but different drying 
methods expose the phenolics to possible degradation. In this study, the effect of different 
drying methods, namely sun-drying, freeze-drying, and microwave-drying on the extraction of 
total phenolics from S. torvum leaves was investigated. The dried leaves were macerated to 
determine the best drying method that would give the highest content of phenolic compounds 
from S. torvum leaves. Sun-drying, the most energy-efficient method, resulted in the highest 
extraction yield of 2.14 ± 0.01 mg GAE/g d.w., which was significantly different from the yields 
of microwave-drying and freeze-drying. Freeze-drying resulted in the lowest yield of 1.02 ± 
0.01 mg GAE/g d.w., while microwave-drying yielded 1.58 ± 0.03 mg GAE/g d.w. Due to the 
photosensitivity of the freeze-dried samples and the high temperature of microwave-drying, 
phenolic compounds have degraded resulting in lesser yields. Although microwave-drying 
yielded less than sun-drying, it is the most efficient drying method out of the three as it is more 
energy-efficient than freeze-drying and less time-consuming than the others. 
  
KKeeyy  WWoorrddss::  solanum torvum; phenolic compounds; drying methods; maceration; total phenolic 
content (tpc) 

 
1. INTRODUCTION 
 
1.1. Background of the Study  

Solanum torvum (turkey berry), shown in 
Figure 1, is widely distributed in the Philippines 
(Centre for Agriculture and Bioscience International, 
2014). It contains phenolic compounds (see Appendix 
A), some of which possess anticancer, anticonvulsant, 
anti-inflammatory, and anti-diabetic properties 
(Kaunda & Zhang, 2019). Extraction of these 
compounds would maximize the use of this plant in 
different fields, especially medicine. 

 
Figure 1 
Solanum torvum Plant 

 

All extraction methods of bioactive 
compounds from plants utilize drying. Drying reduces 
moisture while minimizing transportation and 
preservation costs and lengthening the sample’s shelf 
life since bacteria and enzymes cannot proliferate 
under dry conditions (Pham et al., 2015; Ahmed et al., 
2013). The reduction of water also increases the yield 
of phenolic compounds since enzymes in water 
degrade phenolic compounds (Ghomari et al., 2019). 
Extraction yield may vary depending on the drying 
method and temperature used since these factors can 
diminish bioactive compounds (Mbondo et al., 2018). 

 In this study, sun-drying, freeze-drying, and 
microwave-drying were utilized. Sun-drying exposes 
samples under direct sunlight. It was selected as a 
natural drying method for this experiment as it is 
widely used in similar studies (Roshanak et al., 2015). 
In freeze-drying, samples are frozen to let the water 
evaporate by sublimation, preserving the quality of 
bioactive compounds as there is no heat present 
(Thamkaew et al., 2020). Microwave-drying uses 
microwave electromagnetic radiation that reduces 
drying time, resulting in higher nutrient yield (Babu 
et al., 2018). Microwave-drying dries leaves within a 
short duration, while freeze-drying produces the 
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highest phenolic compounds and antioxidant quality, 
making them viable for investigation (Babu et al., 
2018). With the advantages and disadvantages of 
these methods, this study aims to utilize different 
drying methods in extracting the highest yield of total 
phenolic content (TPC) present in Solanum torvum 
leaf. 

 
1.2. Statement of the Problem  

Plants with medicinal potential are endemic 
in the Philippines. However, more research should be 
done on these endemic plants with phenolic 
compounds such as Solanum torvum for the 
utilization of their beneficial compounds. Moreover, 
research on the drying methods and extraction 
techniques on these plants is not widely emphasized. 
Drying methods maximize the extraction of phenolic 
compounds for the utilization of their medicinal 
properties. However, certain parameters may degrade 
phenolic compounds. Thus, the researchers propose to 
investigate the effects of different drying methods on 
the phenolic content of Solanum torvum leaves. 

 
1.3. Research Objectives 
The general objective of this study is to determine the 
drying method that will yield the highest amount of 
phenolic compounds from Solanum torvum leaf via 
maceration. In order to accomplish the main objective, 
these specific objectives were followed: 

1. To investigate the effect of the drying method 
on the amount of phenolic compounds 
extracted. 

2. To identify the best drying method for 
Solanum torvum based on the yield of 
phenolic compounds, drying time, and energy 
consumption. 

 
1.4. Scope and Limitations 

This study focuses on the extraction of 
bioactive compounds in Solanum torvum, specifically 
phenolics. However, this study does not aim to identify 
the specific compounds nor demonstrate their 
effectiveness. It only investigated the effect of sun-
drying, freeze-drying, and microwave-drying on the 
yield of phenolic compounds from S. torvum leaves. 
Only the drying method was tested. The dried samples 
were all macerated at room temperature. Data 
analysis was performed to compare the TPC obtained 
through phytochemical analysis and determine which 
among the three (3) drying methods produced the 
highest yield. 

 
1.5. Significance of the Study 
The leaves of Solanum torvum hold great potential in 
medical remedies with their abundance in medicinal 

properties and microbial activities. The medicinal 
constituents of the plant material can be obtained 
through extraction techniques such as maceration. 
However, the drying methods used may affect the 
extraction yield. Hence, results in investigating 
different drying methods that would give the highest 
TPC from this plant can maximize resources for 
developing natural remedies and medicine in the 
Philippines. Furthermore, this study may provide 
further knowledge on harvesting phenolic compounds 
from the plant for treating diseases and infections 
through the recommendation of the ideal drying 
method for maceration on S. torvum. Similar future 
studies may be provided with an initial standard of 
optimizing maceration of bioactive compounds from S. 
torvum from which they can improve with a broader 
scope. 
 
2. METHODOLOGY 
Sun-drying, freeze-drying, and microwave-drying 
were employed as independent variables to 
investigate the effect of each method on the phenolic 
extraction yield of S. torvum leaves. The dried samples 
were macerated for extraction. Using the Folin-
Ciocalteu (F-C) method, the TPC of the extracts was 
quantified. The yields were then compared through 
statistical means to determine whether there is a 
significant difference between the drying methods. 
Figure 2 summarizes the methodology. 
 
Figure 2 
Flowchart of the Study 
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2.1. Materials 
   2.1.1. Solanum torvum Leaf Samples 

Samples of Solanum torvum leaves were 
acquired from a local farm in Dasmariñas, Cavite. 
 
   2.1.2. Reagents 

The extraction process utilized 80% aqueous 
ethanol. Its polarity encouraged researchers to 
recognize ethanol as a good solvent for retrieving 
polyphenols from plant extracts (Do et al., 2014). 

The Folin-Ciocalteu reagent (FCR) was used 
to determine TPC of the extracts in terms of gallic acid 
concentration. It is highly reactive to bioactive 
compounds such as phenols (Everette et al., 2010). 
Gallic acid was also utilized as the analytical reference 
curve for obtaining the values of the TPC. Lastly, 
sodium carbonate enabled the reaction of the FCR and 
phenols as it increases the pH level of the solution. 
 
   2.1.3. Microwave 

An American Home AMW-25 mechanical 
microwave oven was used for microwave-drying. It 
has an input power of 1200 W and a power output of 
700 W. It has six power levels: low, defrost, medium-
low, medium, medium-high, and high.  
 
   2.1.4. Freeze-Dryer 

A SCIENTZ-18N Lyophilizer Manufacturers 
Vacuum Function Freeze-dryer with a base 
temperature of less than -56oC was utilized for freeze-
drying. It has an input power of 1300 W. 

 
2.2. Experimental Procedure 
   2.2.1. Preparation of Samples 

After collection, the fresh Solanum torvum 
leaves were transferred to an airtight container and 
stored in a freezer with a temperature of -20oC to 
preserve the samples until they were needed. 

 
   2.2.2. Design of Experiment 

The experiment was done under a full-
factorial design (2k levels where k is the number of 
factors) with the drying method as the only varying 
parameter. Duplicate runs of drying were done. The 
results of each run were macerated for 12 hours. 
Phytochemical analysis of its constituents was 
performed through the Folin-Ciocalteu method. 

 
   2.2.3. Drying of Samples 
The samples were subjected to sun-drying, 
microwave-drying, and freeze-drying. The weight of 

the leaves before and after drying were recorded to 
determine the moisture content using Equation 1, 

 
where M0 is the mass of the sample before drying and 
M is the mass of the sample after drying. 
 
   2.2.3.1. Sun-Drying 

The samples were dried in direct sunlight for 
four (4) hours and stored in a Ziplock plastic bag with 
desiccant. They were refrigerated until the next day to 
repeat the drying process until a constant weight was 
achieved. The sun-drying process took four days. 

 
   2.2.3.2. Microwave-Drying 

Two containers of S. torvum leaves were 
microwaved for 18 minutes per trial at a medium 
power level of 462 W, equating to a temperature of 
around 148.9°C to 190.6°C (Superb1.ca, 2016). 

 
   2.2.3.3. Freeze-Drying 

Pre-frozen samples were lyophilized in a 
freeze-dryer for eight (8) hours at a temperature below 
0°C and a pressure of 20 millibars (mbar). 

 
   2.2.4. Extraction of Phenolic Compounds 

Phenolic compounds in S. torvum leaves were 
extracted from the powdered samples in 80% aqueous 
ethanol through maceration. In a loosely sealed glass 
vessel, 10 grams (g) of the sample was soaked in 100 
milliliters (mL) of the solvent for 12 hours at room 
temperature. The solids were then separated from the 
extract using a filter paper. The liquid was 
refrigerated until it was needed for analysis. 

 
   2.2.5. Analysis of Total Phenolic Content 

The Folin-Ciocalteu method by Abdulkadir et 
al. (2016) on the extraction of total phenolic 
compounds from Solanum torvum was followed with 
some modifications. This method is anchored to the 
reaction of the oxidant reagent and tyrosine, which 
exhibits the protein concentration of the extract 
(Sánchez-Rangel et al., 2013). First, 250 microliters of 
the sample extract was diluted in a test tube with 
ethanol. Then, 1.25 mL of FCR was diluted in distilled 
water with a volume-to-volume ratio of 1:9. The 
solution was then incubated at room temperature. 
After 10 minutes, 1 mL of 8% sodium carbonate 
solution was added. The solution was incubated again 
for 30 minutes. Using a spectrophotometer, the 
sample’s absorbance was determined at 650 
nanometers. Gallic acid was used as the standard. The 
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TPC was expressed as gallic acid equivalent (mg 
GAE/g). 

 
   2.2.6. Statistical Analysis 

One-way ANOVA (analysis of variance) using 
Analysis ToolPak was performed at 95% confidence 
level (p-value=0.05) to compare the phenolic content of 
the S. torvum leaf extracts per drying method. 
 
 
3.  RESULTS AND DISCUSSION 
3.1. Moisture Content of the Solanum 
torvum Leaves 
 

Sun-drying, freeze-drying, and microwave-
drying were used to investigate the moisture content 
of the S. torvum leaves. The moisture content was 
computed using Equation 1, ranging from 72.19% to 
77.41% as seen in Table 1. 

3.2. Total Phenolics Extracted from 
Dried Solanum torvum Leaves 
 

A calibration curve (see Appendix C) with an 
R2 of 0.9958 was constructed by measuring the 
absorbance of a standard solution at different 
concentrations. The equation from the calibration 
curve for extrapolating the concentration of phenolic 
compounds in terms of mg gallic acid equivalent/mL is 
shown in Equation 2, 

 
where GAEvolume is the gallic acid equivalent (GAE) of 
phenolics per milliliter and abs is the absorbance of 
the extract solution reacted with the FCR. 
The extraction yield in terms of mg GAE/g was 
calculated using Equation 3, 

 
where GAEmass is the GAE of phenolics per gram of 
powdered sample, GAEvolume is the GAE of phenolics 
per milliliter, Vextract is the volume of extract collected 

from maceration, and msample is the mass of powdered 
sample in grams. 
The values calculated using Equations 2 and 3 are 
shown in Table 2. 

 
3.3. Effect of Parameters on Phenolics 
Yield 

The TPC of each drying method derived from 
spectrophotometric analysis was compared by their 
extraction yield per trial. Sun-drying resulted in 
higher extraction yields from the maceration of dried 
S. torvum leaves. An average of 2.14±0.01 mg GAE/g 
d.w. was extracted from samples sun-dried for 16 
hours, reaching maximum temperatures of 31°C to 
33°C. Meanwhile, the drying of S. torvum leaves using 
a medium-powered microwave with a temperature of 
around 148.9°C to 190.6°C  for 18 minutes returned an 
average of 1.58±0.03 mg GAE/g d.w. Samples freeze-
dried at a temperature below 0°C  for eight hours gave 
the lowest extraction yield of only 1.02±0.01 mg GAE/g 
d.w.  

 
As shown in Table 3, sun-drying took the 

longest time to dry the samples but yielded the most 
phenolic compounds without energy consumption. 
Microwave-drying took a significantly shorter drying 
period than the former but yielded lesser phenolics 
with greater energy consumption. Freeze-drying 
required the most energy and a longer drying period 
than microwave-drying yet derived the least phenolic 
compounds. Sun-drying is the most energy-efficient 
drying method out of the three, however, it is weather-
dependent and uncontrollable. Meanwhile, 
microwave-drying is the most time-efficient as it 
yields a significant amount of phenolics while 
consuming less time. However, further study is 
needed to optimize microwave-drying and freeze-
drying to extract more bioactive compounds in S. 
torvum. 
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The statistical analysis through one-way 
ANOVA is shown in Table 4. A p-value of less than 
0.05 was obtained, showing that there is a significant 
difference between the extraction yields of S. torvum 
leaves dried using different methods. 

 
Figure 3 
Average Extraction Yield of Phenolic Compounds 
from S. torvum Leaves 

 
As shown in Figure 3, sun-dried samples had 

the highest yield, while the microwave-dried leaves 
had lower yields than the former, possibly due to high 
temperatures. Orphanides et al. (2013) elaborated 
that the degradation and instability of heat-sensitive 
phenolics in their samples might have caused their 
microwave- and oven-dried samples to yield the least 
phenolic contents. Meanwhile, freeze-dried samples 
yielded the lowest TPC among the three. Freeze-dried 
leaves are usually susceptible to atmospheric 
moisture and oxygen, resulting in destabilization and 
loss of bioactive compounds (Labconco, 2010). Overall, 
microwave-drying is the most efficient method for the 
extraction of Solanum torvum leaves as it has the 
shortest drying period, increasing its potential to 
produce larger volumes of extracts for medicinal use. 

 
4.  CONCLUSIONS 

This study investigated the effect of three 
different drying methods on the TPC of Solanum 
torvum leaf extracts. Among them, sun-drying yielded 
the highest amount of TPC while consuming the least 
energy. Freeze-drying yielded the least amount of 
phenolic compounds while consuming the most 
energy, making it the least favorable drying method 
for Solanum torvum leaves. 

Microwave-drying is the best drying method 
for Solanum torvum leaves in terms of drying time. Its 

extracts yielded a greater amount of TPC than the 
freeze-dried extracts despite having the shortest 
drying time among the three and consuming less 
power than freeze-drying. 
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AAbbssttrraacctt::    Studies have proven that a person’s dreams and mental health condition have a 
connection with each other. In fact, major dream theories such as Freud’s and Jung’s  have 
been the basis of practitioners in studying dreams. The purpose of this research is to explore 
the role of dreams in the assessment and analysis of mental health conditions. Moreover, this 
study focuses on the experiences and practices done by mental health practitioners with 
regards to their patient’s dreams. In this qualitative study, the researchers interviewed five 
mental health practitioners in the Philippines, specifically licensed psychologists and 
psychiatrists, given that they have the most experience in handling patients with mental 
health conditions. Through the semi-structured interviews with mental health practitioners, 
things such as the frequency of dream usage, its link to a person's conscious life, and what 
kinds are further examined were discussed. Dreams have also been described as an indicator 
for additional assessment, with the practitioners basing their chosen methods on the needs of 
their patients. 
   
 
KKeeyy  WWoorrddss::  dreams; unconscious; dream analysis; mental health conditions; mental 
health practitioners 

 
1. INTRODUCTION 
 

Dreams are a universal human experience 
that can be expressed as a state of consciousness 
characterized by sensory, cognitive, and emotional 
occurrences during sleep (Nichols, 2018). 
DerSarkissian (2019) mentioned that dreams can be 
entertaining, disturbing, or downright bizarre. It was 
even explained that the stresses in the waking life can 
be manifested in dreams. Additionally, according to 
dream research, a dream is viewed as a possible 
adaptive mode for processing emotional events 
(Phelps, et al., 2011, as cited in Pope, 2017). It was 
also explained that the content of dreams is often used 
for psychoanalysis, although less common as it was 
before, some doctors still look at dreams for diagnostic 
clues for medical disorders (Shiel, 2018).   

Between the dreams of a person and the 
current state of their mental health exists a 
relationship, as emphasized in the book Dreams and 
Mental Disorders (2018). Given these facts, the 
researchers claim that dreams play a role in the 
assessment and analysis of various mental health 
conditions. 

  
 
 
 

2. METHODOLOGY 
 

This study is qualitative, and the primary 
data were collected through semi-structured online 
interviews. Moreover, the non-probability sampling 
method that was applied in this study is purposive 
sampling. Five mental health practitioners were 
purposively selected based on the following criteria: 
(1) a licensed psychologist or psychiatrist, (2) has at 
least 5 years of experience in the field, and (3) part of 
an established organization in the Philippines such as 
Philippine Psychiatric Association Inc. (PPA), 
Psychological Association of the Philippines (PAP), 
and Philippine Mental Health Association Inc 
(PMHA). The interviews were transcribed and 
analyzed using thematic analysis (Braun and Clarke, 
2006).  

 
3.  RESULTS AND DISCUSSION 
 
3.1 Mental Health Practitioners’ 
Analysis of Dreams 
 

This section focuses on mental health 
practitioners’ way of analyzing their patients’ dreams. 
There are two major themes that emanated under this 
category: (1) types of dreams to be dwelled upon; and 
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(2) the role of mental health practitioners in the 
analysis of their patient’s dreams. 

 
3.1.1 Types of Dreams to be Dwelled Upon 

 
It has been noted that there are specific types 

and themes of dreams that must be dwelled upon. 
According to Participant 5, nightmares and recurring 
dreams are the usual experiences of their patients. 
Also, people who are “poor experienced”, such as those 
who were sexually molested or had a near-death 
experience have dreams that are very vivid like their 
actual experiences, most of which are recurring. 
Participant 1 even stated: 
 
“If it's a recurring dream, you can make a clinical 
judgment that it may be related to what is being 
experienced by the person right now...”(I1) 
 

Aside from this, participant 1 mentioned the 
common themes of dreams of their patients: chasing, 
marriage, and house dreams. Participant 5 also 
discussed that if the dream is obviously connected to 
the traumatic experience, that has to be dealt with, 
and the accompanying effect or the emotional 
attachment of the experience has to be confronted. 
Lastly, according to Participant 2, one must pay 
attention to numinous dreams: 
 
“Numinous dreams are those that one can recall upon 
waking up. When the patient opens up about the 
dream, then I am sure that it’s a numinous dream, 
because the person carries it throughout the day. 
Those are the ones that need to be dealt with.”(I2) 
 
3.1.2 The Role of Mental Health Practitioners in 
the Analysis of their Patient’s Dreams 

 
In analyzing dreams, there are different 

approaches done by mental health practitioners 
depending on their patient’s needs. Participant 3 
described that one approach is by getting all the 
elements of the dream. From that, they will get 
information or feelings from the patient extracted 
from their dreams. This shares the same method as 
Participant 2 where the psychologist will show the 
issue to the patient and ask them the same questions.  

According to Participant 3, Cognitive 
Behavioral Therapy (CBT) is one of the approaches 
done by psychologists in assessing their patients’ 
dreams in order to correct the thought patterns of the 
person. On the other hand, Participant 5 pointed out 
that they will first assess the significance of the 
dream, whether or not they are related to the patient’s 
condition as they could only be ordinary.  

Participant 1 also tackled what professionals 
do upon learning about their patients’ dreams.  

“It’s a bit difficult to be the therapist if they will be the 
ones suggesting the meaning of the dream, so what 
we’ll do is to ask the right questions, to lead the person 
to make sense.”(I1) 

 
 

3.2 The Connection of Dreams and 
Mental Health Condition According to 
Mental Health Practitioners 
 

This section discusses the relation between 
dreams and a person’s mental health condition.  There 
are two major themes that stood out under this 
category: (1) dreams as an uncommon concept for 
mental health practitioners; and (2) dreams as a 
manifestation of the conscious life. 
 
3.2.1 Dreams as an Uncommon Concept for 
Mental Health Practitioners 

 
It has been found that the concept of dreams 

comes up rarely in the practice of mental health 
practitioners because it is only the patient who brings 
up their dreams. As mentioned by Participant 1: 
 
“It is not a common thing. It's not something that a 
therapist will really bring in the picture unless there 
is a particular frame.”(I1) 

 
In addition, Participant 3 also explained that 

the topic about dreams only arises when the patient 
talks about it because this means that it bothers 
them:  
 
“The tricky part in dreams is that it rarely comes up 
because it truly comes from the patient, So, if we’re 
administering a mental status examination or an 
interview, the question “did you have a dream?” isn’t 
generally included. Another reason that it’s rare is 
that it doesn’t get brought up unless the patient has 
courage or they want to.” (I3) 
 
3.2.2 Dreams as a Manifestation of the 
Conscious Life 

 
It has been revealed that one's dreams and 

consciousness are inextricably linked. Participant 1 
stated that in dreamwork, the theme of the dream is 
connected with what is happening to the person. 
 
“We always say in dream work that our dream is not 
about the people we dream about; instead, our dream 
is all about ourselves. So even if you see friends, 
mothers, or whoever they are in your dream, it is all 
different aspects of yourself.”(I1) 
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Participant 4 believes that dreaming is a 
manifestation of an individual’s state of mental 
health.  
 
“Studies say that nightmares are often experienced by 
those who are under distress and recurring 
nightmares in particular, and can be a warning of a 
disorder which I have also observed among my clients. 
Moreover, having frequent nightmares may suggest 
sleep disturbance which may lead to more problems 
for the client.”(I4) 
 

Participant 4 also sees the significance of the 
dream and its content if its random thoughts and 
imagery may be related to the client’s recent or remote 
memory/experience, especially if it is related to the 
situation bringing distress to the client. Additionally, 
as stated by Participant 5, in general, dreams always 
represent what’s going on in the psyche of the person. 
 
“The manifest dream is the actual memory of the 
patient, whatever is going on during their dreams. 
The dynamic of it will depend on how the practitioners 
will be able to correlate the aspects of the dream 
clinically because some are quite deep.”(I5) 
 
3.3 Dreams in the Assessment of Mental 
Health Practitioners 
 

This section discusses the involvement of 
dreams in the mental health practitioners’ assessment 
of their patients. There are two major themes that 
emerged under this category: (1) dreams as a starting 
point for mental health practitioners, and: (2) main 
frameworks followed by mental health practitioners 
for dream analysis. 
 
3.3.1 Dreams as a Starting Point for Mental 
Health Practitioners 

 
This major theme dwells upon how mental 

health practitioners perceive dreams as a starting 
point and indication for further assessment. Firstly, 
Participant 3 mentioned how dreams would be a good 
entry point for discussion. 
 
“Dreams would be a starting point for a good 
discussion on how to assess, specifically how the 
person is thinking, feeling, and reacting towards the 
dream. From the dream as a starting point, we will go 
deeper in terms of what the patient feels, and then it 
can be an expanding discussion, like going back to the 
reality or the possibility of having an experience in the 
past that the patient cannot forget. So for me, a dream 
is a good entry point for discussion during an actual 
therapy session.”(I3) 

Participant 3 also pointed out that the 
approach and assessment done by the psychologist 
will depend on the case or problem of their patient. On 
the other hand, Participant 4 points out the concept of 
dreams coming up during the initial mental status 
examination done to patients.  
 
“A standard in my practice is to do a Mental Status 
Examination. Part of that is watching out for 
disturbances in thinking/form of thought that usually 
leads me to ask clients recent dreams they can recall 
or possibly recurring nightmares which may turn out 
to be significant in my assessment.”(I4) 
 
3.3.2 Major Dream Perspectives followed by 
Mental Health Practitioners in Dream Analysis 

 
This section explains the psychoanalytic and 

psychodynamic perspectives followed by mental 
health practitioners in analyzing their patient’s 
dreams. First, Participant 2 discussed that in line 
with Freud’s psychoanalytic theory, he believes that 
there is always a sexual component in dreams. In 
addition, Participant 1 dwelled upon Freud’s idea of 
the ‘tip of the iceberg’ or the things that we know about 
ourselves, explaining that the other aspects that we do 
not know are revealed in our unconscious. Participant 
3 also expounds on the connection between dreams 
and past experiences: 
 
“Dreams are more of psychoanalysis, like dwelling on 
the past. Something happened in the past which is 
why a person is who they are in the present. If the 
orientation is like that, the concept of dreams will 
most likely be included because it is part of the process 
of psychoanalysis.”(I3) 
 

On the other hand, Participant 5 focused on 
the psychodynamic perspective by relating dreams to 
a traumatic event.  
 
“As long as the strong negative emotions attached to 
that experience are still there, our unconscious keeps 
on working. In fact, most of the traumatic experience 
will make way to the unconscious, because some of the 
patients cannot confront it during their 
consciousness.”(I5) 
 
3.4 Discussion 
 

The results found by the researchers are 
proven to be supported by several studies conducted 
in the past. First, according to the study of Brown et 
al. (1995), therapists do not bring dreams unless the 
patient initiates it. This backs up the researchers' 
findings that dreams are rarely brought up in the 
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practice of mental health practitioners because the 
patient is the one who brings it up. Furthermore, some 
studies support the conclusion that dreams are linked 
to one's consciousness. Campbell et al. (2018) 
discovered that a person's level of frustration or 
satisfaction had an influence on dreams and how they 
were interpreted emotionally. They even came to the 
conclusion that those who had recurring dreams 
suffered more psychological defeat on a daily basis. 
Schredl (2018) also pointed out that patients with 
mental health disorders, particularly depression and 
schizophrenia, often have negative waking-life 
symptoms. In addition, the researchers observed that 
mental health practitioners follow Freud’s theory of 
dreams, particularly psychoanalysis and 
psychodynamic perspectives. This supports the 
findings of Brown et al. (1995) that Freud’s theory is 
one of the approaches that most clinicians rely on. 
Cushway and Sewell (2013, p. 11) also explained that 
dream writers collectively agree that Freud’s theory of 
dreams was a key milestone that laid the groundwork 
and served as a basis for most succeeding theories. 

 
4.  CONCLUSIONS 
 

The concept of dreams rarely comes up in the 
practice of mental health practitioners unless the 
patient brings it up.  It has also been proven that 
dreams are linked to what is going on in a person's 
conscious life. Additionally, specific dreams such as 
numinous, chasing, and recurring are the ones that 
must be dwelled upon during intervention. Dreams 
are also a good starting point and indicator for further 
assessment, and practitioners' approaches are often 
based on their patient's needs. Finally, in analyzing 
their patients' dreams, mental health practitioners 
primarily rely on Freud's theory, particularly 
psychoanalytic and psychodynamic perspectives.  
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AAbbssttrraacctt::  The act of coming out is a major decision for many members of the LGBT community. 
Many factors are affecting this, including the environment that an individual is in. The main 
goal of this study is to uncover and understand the experiences of Chinese Filipino LGBTQIA+ 
individuals as they come out to the people around them. Moreover, the researcher aims to 
discover how this decision affects the lives of these individuals and their relationships with 
others. The research gathered the necessary data by interviewing eight self-identified Chinese 
Filipino LGBT individuals. The responses in the interviews were analyzed and interpreted by 
the researcher through critical discourse analysis. After gathering the data, the researcher 
found that the experiences of everyone differed from each other, with the main influences 
including their preconceived notions of the LGBTQIA+ community, and their Chinese 
upbringing. However, the study also found that all respondents had shared threads of 
experience, including the importance of self-disclosure, hesitation in coming out to parents, 
and generally positive results for the individuals after coming out. 
   
 
KKeeyy  WWoorrddss::  coming out, LGBTQIA+, Chinese Filipino, queer, phenomenology 

 
1. INTRODUCTION 
 
1.1 Background of the Study 
 

The process of coming out as a member of the 
LGBT community has been the center of 
interdisciplinary studies for several years 
(Brumbaugh-Johnson & Hull, 2018). For many 
members of the community, the decision to come out 
is a great challenge, especially when choosing to come 
out to one’s family (Heatherington & Lavner, 2008). 
Though times are more modern and are generally seen 
as more accepting, LGBT individuals are still wary of 
coming out. 

Within Chinese Filipino households, 
homosexuality is seen as distancing oneself from their 
Chineseness, and LGBT individuals have experienced 
alienation from their families since coming out 
(Baytan, 2000). Being LGBT goes against Chinese 
households' traditions and expectations, and children 
in many Chinese Filipino households experience guilt 
for their sexual orientation and gender identity (Chu, 
2020). However, these LGBT people do not distinguish 
themselves from Chinese or Filipino and still choose 
to express themselves as LGBT and allow their 
identities to be known. 

The study aims to understand the reasons for 
coming out to family and friends despite their 
hesitations and the stigma surrounding 

homosexuality, made in conjunction with being 
Chinese Filipino, which can be perceived as an 
additional challenge in their coming out journey. It 
further studies the circumstances surrounding these 
individuals' coming out, including possible hesitations 
that they may have experienced due to preconceived 
notions, their environments, and other factors. 
 
1.2 Theoretical Framework 
  

The study took two theoretical frameworks, 
Queer Theory and Phenomenology, as it magnified the 
coming out of Chinese Filipino LGBTQIA+ based on 
their own experiences. The two worked together in 
producing a coherent narrative of how Chinese 
Filipino LGBT came out and the struggles that 
accompanied this decision. 
  

1.2.1 Queer Theory 
  

Queer Theory was developed by Butler (1990), 
contesting the status quo of defined identity 
categories. Instead, it suggests that human 
relationships are better seen by gender expression 
rather than by sex determinants. 

One of the core concepts of Queer Theory is 
heteronormativity. This concept assumes that 
everyone is cisgender and heterosexual, thus 
necessitates that members of the LGBT community 
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"come out" to others and declare their separation from 
heterosexuality. 

Sedgwick (1990) demonstrates the impact of 
language on sexuality and states that labels and 
labeled speech acts are ultimate proofs of the nature 
of one’s sexuality. She asserts that sexuality is not 
merely dependent on the gender of the object of 
attraction but extends across a spectrum that 
encompasses the multiple ways that distinguish 
people sexually. The socially constructed labels of 
homosexual and heterosexual are inadequate for such 
a spectrum. She argues that these categories must be 
examined, and seeing how such categories manifest 
and are perceived in society is more critical than their 
denotative meaning. 

Queer Theory is the most appropriate to use 
in this study, as it is the most suited to deal with topics 
focusing on LGBT issues. As an act of verbalizing one’s 
own sexuality, the process of coming out is a show of 
proving identity, and it is important to more deeply 
understand the perceptions of people in society toward 
these labels that LGBT individuals who come out 
attach to themselves. 

 
1.2.2 Phenomenology 

  
Phenomenology was first presented by 

Edmund Husserl, who argued that people could only 
be certain about how things appear in their 
surroundings because of their personal experiences 
and consciousness and rejected the belief that the 
external world exists independently from the person 
(Groenewald, 2004). 

Phenomenology seeks to describe meanings of 
people’s experiences in terms of what was experienced 
and how it was experienced. It assumes that the 
researcher must turn to the self to discover the true 
nature of things. Phenomenology states that the 
subjective and objective are intertwined, and 
understanding the world's objective realities requires 
an understanding of people's subjective experiences. 

This is the most appropriate for the study, as 
it focuses on people's experiences and seeks to 
understand and describe them accurately to reflect 
their realities. 
 
1.3 Statement of the Research Problem 
  

This study's main objective is to understand 
the process of coming out as LGBT for Chinese 
Filipinos. It seeks the narratives of these Chinese 
Filipino LGBT in their coming out. Specifically, the 
study aims to answer the following questions: 

• How do Chinese Filipino LGBTs come out? 

• How did significant people in the lives of 
Chinese Filipino LGBTs react after they 
came out? 

• How did coming out affect the lives of Chinese 
Filipino LGBTs and their relationship with 
others? 
 
 

2. METHODOLOGY 
 
2.1 Research Design 
 

This study was a qualitative study on the 
experiences of Chinese Filipino LGBT in coming out to 
the people around them. Qualitative research collects 
data in a non-numerical manner and uses a variety of 
data sources to gain a more intimate understanding of 
the participants (Nassaji, 2015). Since this topic dealt 
with people's narratives and experiences, a qualitative 
design was the most appropriate for the study. 

More specifically, this research was a 
phenomenological study. A phenomenological study 
aims to understand and describe phenomena by 
exploring them through the perspectives of people who 
have experienced them (Neubauer et al., 2019). As the 
study sought the narratives of coming out from 
Chinese Filipino LGBT people who had experienced 
the process of doing so, a phenomenological study was 
most suited. 

This study aimed to explain and understand 
the reasons and consequences of choosing to come out 
as told by Chinese Filipino LGBT people. It was a 
narrative research that analyzes stories to 
understand people, including their cultures and 
histories (Wolgemuth & Agosto, 2019). Furthermore, 
it aimed to fill the gap of knowledge in gender studies 
focused on Chinese Filipino contexts.  
 
2.2 Data Gathering Procedures 
 

First, the researcher constructed several 
guide questions for the unstructured interviews to 
obtain the study's necessary data. The researcher 
reached out to self-identified Chinese Filipino LGBT 
respondents who were willing to be interviewed. The 
interviews were scheduled during a time available for 
the respondents. The interviews were conducted one 
on one. The researcher commenced the interview by 
asking the respondents to tell their story of coming out 
and asking probing questions when necessary. The 
transcript of the interviews was analyzed using 
critical discourse analysis. 
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3.  RESULTS AND DISCUSSION 
 

Through interviews with the eight 
respondents, the research showed the overarching 
themes present in their coming out experiences. These 
interviews aimed to give insight into how and to whom 
the respondents came out, their hesitations in coming 
out, the significant people's reactions in their lives, 
and their current relationship with these significant 
people. The study found the circumstances of each 
participant’s coming out to be different and unique, 
but also showed commonalities among the narratives. 
 
3.1 Hesitations in Coming Out 
 

Each respondent's coming out experience was 
different, with different approaches to disclosing their 
identities as LGBT. Four respondents were out to 
everyone around them, including friends and family. 
Two respondents were out to some of their family and 
friends, while the remaining two respondents were 
only out to their friends, not at all out to their family. 

All respondents felt hesitation or fear in 
coming out to their family and parents in particular, 
and for two respondents, this has kept them from 
coming out to their families. Respondents whose 
families were more traditional and conservative 
tended to be more hesitant in coming out. However, 
despite these hesitations, some still chose to come out 
to their families. One such case came out to her first-
generation Chinese parents despite knowing they 
would react negatively. She said that it would be 
better for her parents to hear it from her rather than 
from someone else, and placed importance on the act 
of coming out itself. 

Another common theme was coming out of 
their own volition. Respondents preferred to 
personally let significant people in their lives know 
about them being LGBT rather than let them hear it 
from an outside source, and the people they did not 
wish to come out to were not to be told unless by the 
respondents themselves. One respondent expressed 
active dislike for their sexual orientation being 
disclosed outside their consent. The agency of being 
the ones to express their sexuality was important to 
the respondents. Respondents who already came out 
to their families said they were more open to coming 
out to others. 

No respondent was out only to their family 
and not to their friends, suggesting that this is less 
common than vice versa. This could be explained by 
the LGBT individuals perceiving fewer expectations 
from their friends than their family, and familial 
expectations, especially in Chinese Filipino contexts, 
are significant barriers to overcome in coming out. 
Parents, in particular, were family members who are 

hardest to come out to, possibly due to their children's 
expectations and the inherent power they have over 
them. 

Respondents also faced negative perceptions 
of the LGBT community before coming out, somewhat 
straining their relationships with the significant 
people in their lives. Some respondents considered 
themselves to be homophobic during this time, which 
they attributed to their more conservative Chinese 
Filipino environment growing up, such as their 
schools and their homes. This internalized 
homophobia may also have been one barrier to their 
coming out. 
  
3.2 Positive and Negative Reactions 
 

The reactions of the significant people in the 
lives of the respondents were generally positive. The 
results found that the respondents' friends reacted 
more positively to their coming out and were more 
outwardly accepting and supportive than their family. 

Reactions from family were more mixed. Of 
the five respondents who came out to both parents, 
two had very accepting parents, while two had parents 
who were more hesitant to accept and support the 
respondents’ coming out fully. Some families had very 
negative responses, and one respondent stated that 
her parents called her decision to come out ‘selfish’. 
Fears of rejection led some of the respondents to not 
only not come out, but also actively hide their sexual 
orientation. 

These reactions were usually expected by the 
respondents. One respondent stated that she expected 
her parents to think it was abnormal because their 
upbringing led them to believe it was a sort of disease. 
Another respondent stated that, though she thought 
her mother would be accepting, she still hesitated to 
come out to her, pointing to the trend of parents being 
the greatest obstacle in coming out. 

Some people outside of friends and family 
also had strong reactions to the respondent's coming 
out despite not being significant people in their lives. 
These reactions were significant enough to the 
respondents to be brought up throughout the 
interview. 

 
3.3 Shift in Relationship Dynamics 
 

The relationships of the respondents with 
their friends and family they came out to did not 
change or they even became closer. Respondents 
stated that they could trust their friends and family 
more after coming out to them. They became more 
comfortable with their friends and vice versa, and felt 
that it was easier to approach people because they 
didn’t feel the need to hide parts of themselves 
anymore. 
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One respondent expressed that she became 
more comfortable as herself around her parents, 
despite their non-acceptance of her sexual orientation. 
Her decision to verbalize her sexuality to them 
solidified her identity, and she said that she 
appreciated being able to make jokes about it around 
her mother and becoming closer with her sister.  

Trust played a significant role in the coming 
out narratives of each respondent, and the trust they 
had in the people around them also affected their 
decision on whether to come out or not. After coming 
out to significant people, their trust increased or 
decreased depending on their reactions, and there was 
more avenue to be more open with others. 

Many of the significant people in the lives of 
the respondents, particularly their friends, also did 
not have much knowledge of the LGBT community. 
Respondents explained concepts to these people, after 
which they became more educated on LGBT topics and 
issues, and became more accepting and supportive 
allies of the community. 

Respondents stated that, during the time of 
their parents, LGBT issues were less prominent and 
less mainstream. One respondent also stated that, due 
to her schoolmates’ more conservative Chinese 
upbringing, they were less informed about issues 
concerning the LGBTQIA+ community, therefore 
needed to be educated on them. Another respondent 
stated that, since her parents were from China, they 
had no knowledge of anything concerning LGBT 
issues. 
 
 
4.  CONCLUSIONS 
 

This research highlighted the different 
experiences that each respondent underwent, the 
shared experiences of the respondents in their 
journeys, and comes to the following conclusions: 

First, each person’s journey in coming out is 
different. Each story is unique, due to different factors 
like their home and work environments, the people 
around them, and their environments while growing 
up. The process of coming out is a process of choices. 
Individuals choose to come out personally or choose to 
let the truth come out by itself. They choose to wait for 
a long time before coming out or choose to do it 
immediately after discovering that they are LGBT. 
Differences in past experiences and environments 
lead to differences in stories of coming out. 

Second, while diverse, these experiences have 
commonalities that are constant through most, if not 
all, narratives. Most participants in the study came 
out first to friends before family, but not vice versa. 
They expressed hesitation and reluctance before 
coming out, especially to parents and other family 
members. Family is often the last and most complex 

group of people to come out to, especially for Chinese 
Filipino families with more traditional beliefs and 
expectations that the individuals may push 
themselves to meet. Additionally, self-disclosure was 
very important for the participants, and it was 
important for them to come out personally to their 
friends and family. 

Third, acceptance in coming out has 
generally positive results for the LGBT individuals 
who are coming out. All the respondents stated that 
coming out has improved their relationship with the 
people whom they came out to who accepted them. 
Individuals who came out became more open and 
trusting with the significant people in their lives. As 
the respondents who were accepted by their friends 
and families found positive results after coming out, 
acceptance may play a key factor in having positive 
outcomes after coming out.  
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“I saw the sign”: Extent of Use of Filipino Sign Language and its Impact 
on Interpersonal Relationships in the Workplace among Deaf employees 
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AAbbssttrraacctt::  In recent years, there has been an increase in employment opportunities available 
to persons with disabilities. Despite this, stigma surrounding the employment of the Deaf 
community in particular remains, causing higher unemployment rates as many employers 
show a preference for those with motor disabilities. Socialization is often the cited reason for 
this. Deaf employees face several communication barriers, such as the lack of a common 
linguistic background with their co-workers, as the former is limited to manual communication 
while the latter uses verbal. To overcome this barrier, some workplaces utilize Filipino Sign 
Language (FSL) to facilitate effective communication between Deaf and hearing co-workers.  
This study aimed to determine the impact of the Extent of FSL Use on the Quality of 
Interpersonal Relationships in the workplace, along with the Personal and Work-Related 
Characteristics generally affecting FSL Use. Through the use of a self-administered 
questionnaire and purposive sampling limited to Deaf employees, a positive correlation was 
found between the Extent of FSL Use and the Deaf employees’ perception of the Quality of 
Interpersonal Relationships with hearing colleagues. Factors such as Nature of Work, 
Educational Attainment, Industry, Network, and Organizational Size were also found to 
influence the Extent of FSL Use in the workplace. 
   
 
KKeeyy  WWoorrddss::  Filipino Sign Language; Deaf; PWD employment; workplace 
interpersonal relationships; workplace dynamics 

 
1. INTRODUCTION 
 

Due to the lack of readily available facilitation 
of interpreters, several complications arise for many 
Deaf workers, including but not limited to a lack of 
occupational prospects, innovative accommodations, 
employee retention, and salary increases (Guno, 2019; 
Mina, 2013). Existing literature has shown that these 
issues stem from the multiple communicative 
challenges Deaf employees face in day-to-day 
operations (Cruz & Calimpusan, 2018; Guno, 2019; 
Lamichhane, 2015; Mina, 2013; Svinndal et al., 2019). 
Because of the lack of communicative spaces for them 
in several areas of their work-life, most display low 
social participation in work-related social functions, 
leading to social withdrawal, difficulty in establishing 
rapport, reluctance in asking for accommodation, and 
feelings of being undervalued as an employee (Punch 
et al., 2007; Svinndal et al., 2019; Wells et al., 2009). 
As third-party mediators such as translators only 
relay information to them, there is little to no space 
for them to participate in meetings, casual 
conversations, training functions, etc., rendering them 
unable to provide incidental input and to fully 
participate in workplace interactions, both integral to 

the perceived self-importance of the disabled 
employee in the workplace (Wells et al., 2009). 

As such, Deaf employees have been found to 
prefer communicating with their hearing co-workers 
in signed language directly, as it was “more 
comprehensible” and “easier” in terms of working with 
employees who understood the same language (Mina, 
2013; Wells et al., 2009). Today, Filipino Sign 
Language (FSL) exists as the Philippines’ national 
sign language institutionalized in Deaf culture, as it 
is “able to capture the idiosyncrasies of how Filipinos 
talk” (Filipino Sign Language Act 2018; Imperial, 
2015). Though related literature is scarce, the use of 
FSL in the workplace and the overall involvement of 
the Deaf community as members of the workforce may 
be attributed to the following factors: Personal 
Characteristics such as their biological sex, 
educational attainment, alma mater (whether or not 
they were enrolled under a Special Education school), 
and their nature of work (Goertz et al., 2010; Kim, 
2006; Lamichhane, 2015; Martz & Xu, 2008; Smith, 
2007; Williams et al., 2006); as well as Work-related 
Characteristics such as their industry, company policy 
and advocacies, membership in a network, and the 
number of co-workers with similar disabilities  (Foster 
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& MacLeod, 2003; Gatchalian et al., 2014; Graffam et 
al., 2002; Honey et al., 1993; Mansour, 2009). 

According to a study by Wells et al. (2009), the 
quality of participation that Deaf employees 
experienced in their work environment directly 
affected their perception of interpersonal 
relationships. A high perception of the quality of 
interpersonal relationships directly impacts 
employees’ behavior, especially regarding their ability 
to collaborate, commitment to their responsibilities, 
their overall performance, and internal and external 
organizational communication, among others 
(Szostek, 2019). Developing a common language 
employed internally within a social group involves the 
passive acquisition of communicative practices 
through association with a community, demonstrating 
internal identification, and, therefore, positive 
interpersonal relationships (Durrel, 2004). In line 
with this, Cohen and Kassis-Henderson (2012) 
reported that the use of language is of great 
importance when establishing rapport with 
multilingual co-workers. Though Cohen and Kassis-
Henderson’s observation was made about spoken 
languages, the general idea remains the same — 
provided a company’s employees’ desire to bridge the 
communication gap, their use and reception of FSL 
from their Deaf colleagues must be thoroughly 
studied, together with its effect on their workplace 
interactions and resulting perceived interpersonal 
relationships. 

  
1.1 Research Objectives 
  
Specifically, this study seeks to answer the following 
research questions: 

1. To what extent do Deaf workers use FSL in 
the workplace? 

2. What is their perceived Quality of 
Interpersonal Relationships in the 
workplace? 

3. How does the Extent of FSL Use impact their 
perceived Quality of Interpersonal 
Relationships?  

4. What is the relationship between the 
Personal and Work-related Characteristics of 
Deaf employees and the extent to which they 
use FSL in the workplace? 

 
1.2 Conceptual Framework 

 
FFiigguurree  11.. Conceptual Framework 

 

This study focuses on the extent to which FSL 
is used in workplaces with Deaf employees in different 
industries and its effect on their perceived quality of 
interpersonal relationships within said environment.  

There are three independent variables in this 
study, namely (1) Personal Characteristics, (2) Work-
related Characteristics, and (3) the Extent of FSL Use 
in the workplace among Deaf employees. The primary 
dependent variable of this study is the Quality of 
Interpersonal Relationships in the workplace. The 
Extent of FSL Use in the workplace is affected by the 
outlined Personal and Work-related Characteristics. 
‘Extent’ in this variable refers to both the frequency 
and variety of interactions where Deaf employees 
utilize FSL.   

This can then affect interpersonal 
relationships within the work environment. Given 
that spoken language plays a vital role in establishing 
rapport among multilingual workplaces (Cohen & 
Kassis-Henderson, 2012), there is reason to believe 
that this effect is present among sign language users 
as well, if not more significant. 

 
2. METHODOLOGY 
 

In line with the enumerated research 
questions, the study utilized a descriptive and 
explanatory research design. A purposive sampling 
technique was used, and respondents were chosen 
based on the following criteria: they 1) must be 
entirely deaf and 2) must be employed. The 
researchers tapped personal connections, contacted 
various organizations, and crowdsourced on social 
media for potential participants.  

 The instrument used to gather data was a 
self-administered questionnaire using Google forms. 
The questionnaire consisted of four sections; sections 
one and two were designed to catalog the respondents’ 
Personal (e.g., age, sex, nature of work) and Work-
related (e.g., type of industry, organizational size) 
Characteristics, respectively. Section three utilized a 
7-point Likert scale with questions to ascertain the 
Extent of FSL Use in the workplace. With 1 being low 
and 7 being high, respondents were asked to rate their 
ability to communicate with co-workers using FSL in 
everyday workplace situations, such as supervision, 
meetings, and spontaneous interactions. This was 
adapted from a similar study by Punch et al. (2007), 
modified to fit the present paper’s nuances. Section 
four used a 4-point Likert scale to examine the Quality 
of Interpersonal Relationships the respondents had 
with their co-workers. Questions in this section were 
adapted from Szostek’s (2019) study and 
operationalization of the determinants of the Quality 
of Interpersonal Relationships. A simplified version of 
the Informed Consent Form was appended to the 
Google Form. The entire questionnaire is in English 
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but included Filipino translations for the convenience 
of the respondents. 
 
The following statistical tests were used in the study: 

 
TTaabbllee  11.. Data analysis matrix. 

 
 
3.  RESULTS AND DISCUSSION 
 
3.1 Characteristics Affecting Extent of 
FSL Use 
 

The Personal and Work-related 
Characteristics which showed a statistically 
significant effect on the Extent of FSL Use are 
Network and Organizational Size, while notable 
trends were observed for the Nature of Work, 
Educational Attainment, and Industry. For the 
remaining independent variables, Age, Sex, and 
Company Policy/Advocacy, the researchers could not 
gather sufficient evidence to declare that they affected 
the dependent variable significantly. 
 
TTaabbllee  22.. Extent of FSL Use by Presence of Network 

 
 The Mann-Whitney U Test conducted to 
establish a relationship between Extent of FSL Use 
and companies’ coordination with PWD groups 
(presence of a Network) yielded a p-value of 0.0019 (α 
= 0.05). There is enough evidence to conclude that 
being part of a network directly increases the Extent 
of FSL Use. The result confirms previous studies 
(Cruz & Calimpusan, 2018), which observe that 

forming relationships and connections with the larger 
Deaf community through the aforementioned 
networks is essential for Deaf workers to receive 
social, economic, financial, emotional, and other forms 
of support in both their jobs and personal lives. It 
allows them to be more engaged with like-minded 
individuals who are more likely to take actions 
towards inclusivity, including supporting the use of 
FSL across various platforms. 
 
TTaabbllee  33. Extent of FSL Use by Organizational Size 

 
Likewise, a one-way ANOVA test conducted 

to draw a relationship between the Extent of FSL Use 
and the organizational size of a company yielded a p-
value of 0.0036  (α = 0.05), indicating a significant 
difference in the Extent of FSL Use between 
companies that house 1 to 15, 16 to 30, and more than 
30 Deaf employees. This suggests a linear relationship 
between a company’s Organizational Size and the 
Extent of FSL Use, confirming Foster and MacLeod’s 
(2003) findings that few Deaf co-workers are likely to 
lead to a smaller Extent of FSL Use due to isolation 
and discouragement.  

For the variables in which trends in the data 
were observed, namely Nature of Work, Educational 
Attainment, and Industry, the researchers were only 
able to utilize descriptive statistics instead of the 
planned statistical tests due to the insufficient 
number of respondents for specific categories. 
  
TTaabbllee  44.. Extent of FSL Use by Nature of Work Done 

 
 
 Regarding Nature of Work, supervisory and 
managerial showed the highest mean score in the 
Extent of FSL Use, compared to employees in lower 
job levels such as vocational. Excluding the executive 
level that garnered only one respondent, thus being an 
unreliable value, this trend may be explained by the 
greater likelihood of employees with higher job levels 
requesting additional workplace accommodations 
from accumulating years of experience (Punch, 2016). 
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Additionally, the distribution of labor in supervisory 
and managerial positions may mean that they have 
more resources to dedicate to promoting FSL among 
their co-workers than those with labor-intensive 
physical occupations. 
  
TTaabbllee  55.. Extent of FSL Use by Educational 
Attainment 

 
 

The respondents were also asked regarding 
their educational background. Employees with post-
secondary educational attainment, such as college and 
vocational degree holders, report higher average use 
of FSL because they are more likely to request and 
receive additional workplace accommodations 
compared to those with elementary or secondary 
education (Punch, 2016). This may be because PWD 
employees with lower educational attainment can be 
assigned to lower positions, which companies usually 
prefer (Kim, 2006). This allows employers to save 
money that would otherwise have been invested in 
training, supervision, and other related expenses, 
negatively affecting FSL usage. 

 
TTaabbllee  66..  Extent of FSL Use by Industry 

 
 

Results show that Extent of FSL Use varied 
greatly across industries: workers in the utilities and 
foodservice sectors rated their usage of FSL the 
lowest. In contrast, the creative industry had the 
highest reported Extent of FSL Use, followed by the 
professional services and education industries. The 
nuances of communication across various industries 
and differing job requirements may explain this 
discrepancy. The industries which scored lower could 
require less communication among employees in 
general. Those in the utilities industry, for example, 

may be required to do work with minimal interaction 
with co-workers, making FSL use low regardless of 
other factors such as the number of PWD peers. In 
contrast, FSL may be more widely utilized in different 
fields, which require employees to communicate more 
with others. This is especially true for the education 
industry, which gives more opportunities for Deaf 
teachers to converse in FSL with both Deaf and 
hearing co-workers and students. 

 As for the characteristics which did 
not show significant effects or specific trends, they 
may not be as relevant to the usage of FSL as 
compared to other factors. A Spearman’s Rho test to 
measure the linear relationship between Age and 
Extent of FSL Use scores returned a p-value of 0.8346 
(α = 0.05). A t-Test for independent samples test to 
compare the mean scores of male and female 
categories showed insignificant difference (p = 
0.8932). Lastly, the effect of the presence of company 
advocacy was tested through a Mann-Whitney U Test, 
though this again proved insignificant (p = 0.45). 
However, it is also possible that their impacts are 
simply not observable because of the small sample size 
in some categories. The study was not able to gather 
enough evidence to conclude that advocacy has a 
significant effect on the Extent of FSL Use, but further 
research is still needed to confirm the findings. 

 
3.2 Extent of FSL Use and Quality of 
Interpersonal Relationships 

 
Each respondent’s scores for Extent of FSL 

Use and Quality of Interpersonal Relationships were 
treated as interval values, obtained by calculating the 
sum for their respective sections in the questionnaire.  

The resulting data from both variables 
suggests a positive correlation. To confirm this 
finding, Spearman's Rho correlation coefficient was 
used to test for nonparametric correlations. The test 
revealed a moderately positive correlation coefficient, 
and a statistically significant relationship between 
the two variables, rs [52]  = 0.45, p < 0.001 (α = 0.05). 
The researchers thus conclude that a larger Extent of 
FSL Use within the workplace improves the quality of 
Deaf employees’ perceived interpersonal relationships 
with their co-workers.   

In line with related literature, the quality of 
participation that Deaf employees are granted within 
their workplace directly affects their perceived 
Quality of Interpersonal Relationships (Wells, 2009). 
This participation may be illustrated as the extent to 
which they are able to communicate with their 
colleagues, particularly for incidental conversation, 
interaction, and information (Foster and MacLeod, 
2003), something that is encouraged by their use of 
FSL as the primary medium. An increased perception 
of the quality of one’s interpersonal relationships with 

211



  
 GENDER, HUMAN DEVELOPMENT, 

AND THE INDIVIDUAL 

their co-workers has been found by existing literature 
to foster learning processes in organizations, 
positively affect employees’ psychological safety, and 
decrease counterproductive work behavior (Carmeli et 
al., 2009; Szostek, 2019). In this sense, an increase in 
the extent to which FSL contributes to those effects as 
well. 
 

 
4.  CONCLUSIONS 
 

It must be noted that given the limited 
number of respondents and the skewed nature of a few 
categories in the data set, these results are not meant 
to generalize the Deaf population. Instead, these are 
intended to raise awareness on the issue of 
employment and occupational accommodations for the 
Deaf community and to instigate further research 
efforts. With that said, the following characteristics 
displayed statistically significant effects on the Extent 
of FSL Use: the Nature of Work, Educational 
Attainment, Industry, Network, and Organizational 
Size. Oppositely, the following factors displayed 
insignificant effects: Age, Sex, and Company 
Policy/Advocacy. Meanwhile, the Extent of FSL Use 
has been confirmed to have a significant positive 
correlation with Quality of Interpersonal 
Relationships in the workplace. By extension, the 
aforementioned characteristics also directly impact 
the dependent variable. The analysis of the survey 
results shows the importance of proper allocation of 
resources and responsibilities to Deaf individuals that 
match their personal and work-related assets, along 
with initiative from their hearing peers to cultivate a 
healthy work environment. These findings may guide 
employers and the larger Deaf community alike to 
determine which factors should be focused on to 
ensure inclusive practices in the workplace, which are 
still insufficient for Deaf workers.  
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AAbbssttrraacctt::  Deeply rooted in a Filipina's grip of oneself was the reflection of what her detractors 
claim to know about her. However, as she had grown to know better, her reigning beauty 
eventually became the fairest of them all. Since ancient history, society has always been 
obsessed with beauty. Today, people’s desire to leap onto the fountain of youth is still 
ubiquitous. Given the technological advancements present in the 21st century, a bigger 
pressure on beauty standards has been made where not many can make the cut without having 
to sacrifice their authentic beauty. This study aims to raise awareness about the misogyny 
faced by women in Tiktok; thus, to generate the perspective of each respondent, the 
researchers used phenomenological approach through the descriptive qualitative research 
design where an online interview has been conducted with fifteen Filipina Tiktokers of any 
niche whose follower count has, at least, a thousand. Through purposive sampling, this study 
elucidated the lived experiences of Filipina Tiktokers when adhering to the beauty standards 
imposed upon them. The data gathered were grouped thematically based on the theoretical 
framework and the general factors behind the respondents' answers. The study delved deeper 
into the interplay of societal impact, viewer feedback, self-assessment, and coping mechanisms 
when tackling the beauty standards that target these women. Furthermore, through the 
freedom wall blog, the researchers would now be able to set up an avenue as to where young 
girls and women can share their stories to inspire and empower others. 
 
KKeeyy  WWoorrddss::  beauty; beauty standards; Flipina, Tiktokers; Tiktok 
 

1. INTRODUCTION 
 
1.1. Background of the Study 

Since ancient history, society has always been 
obsessed with beauty. Though beauty is something 
that cannot be standardized (Hummer, 2018), the 
feminine beauty ideal is “the socially constructed 
notion that physical attractiveness is one of women’s 
most important assets to achieve and maintain” 
(Schmoyer, 2018).  

In the Philippines, there is a long history 
when it comes to its beauty standards considering the 
colonization it has gone through for 384 years. During 
those years, both American and Spanish cultures were 
clear that lighter complexions mean highly 
maintained social status causing Filipino's fascination 
for having fair skin to be considered beautiful.  Given 
the geographical conditions in the Philippines, it is 
normal for the skin to produce melanin for protection 
from the sun's heat. However, considering how long it 
has been colonized by, mostly, western countries, the 
issue of colorism was and still is, very vivid to the 
Filipinos. Meanwhile, in the 21st Century, society's 

definition of beauty catered to the petite and thin 
figures more than the curvy ones (Swami, 2016). 

Having fair skin, a slim body, and a straight 
nose is the ideal beauty standard in the Philippines. 
Consequently, different beauty products such as 
whitening soaps were being bought by Filipinas to 
achieve these standards. Although morena beauty 
exists, these morenas usually have straight noses. 
Resulting in some women, celebrity or not, feeling the 
need to undergo cosmetic surgeries. Moreover, 
exercising and dieting were also done by Filipinas to 
achieve a slim fit body to feel like they belong in the 
society (Shimizu, 2016).  

The emergence of technology created a huge 
impact on the people and history. Thus, social media 
has become a major part in the lives of people (Jan et 
al., 2017). Despite its advantages, risks such as cyber-
harassing, hacking, and bad effects on health may also 
occur from time to time (Akmar & Kumar, 2018). 

Looking into the skyrocketing popularity of 
TikTok in just a few years of its existence, the app has 
already become one of the most popular social media 
applications among people, especially for young 
adults, across the whole world (Jaffar et al., 2019). The 
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application was first introduced as Douyin by a 
company called ByteDance founded by Zhang Yiming 
in China in 2016 and was merged with Musical.ly and 
used the name "TikTok" in 2017 (Fannin, 2019). It 
then became the fourth most downloaded social app, 
surpassing Facebook, Instagram, and Youtube in the 
App Store in September 2019. In Google Play Store, it 
has a 4.6 rating, making this application highly 
qualified to merge Artificial Intelligence and image 
capture (Jaffar et al., 2019). 

Like any other application, TikTok also has 
beauty filters that appear as a flawless beauty image 
causing countless young girls to lose themselves 
because of this demand to copy attractive ideals (Jain 
& Chanda, 2020). The underlying denominator found 
among TikTok challenges is the value judgment. This 
kind of context has contributed to the normalization of 
the female body's sexualization (Khattab, 2020). 
According to a recent study by Natarajan (2020), the 
hidden standards behind misleading creators on 
TikTok would eventually result in a generation of 
young adults who are insecure about their body image. 

A teacher of digital social media at USC, 
Karen North, said that TikTok has developed so 
quickly and is so well known. "It has moreover been 
an app the bullies have utilized to insult youthful 
victims", she added. Though settings can be altered so 
children can only be reached by individuals they 
know, this still cannot fully guarantee their safety.  

In the Philippines, an aspiring educator 
named Mia Franz Gelicka turned to Tiktok to educate 
and advocate women empowerment based on how she 
experienced colorism and body shaming. From the 
model’s viral videos, she shuts down fat-shaming 
comments and toxic beauty standards wherein the 
post has over 68,000 likes and 376,000 views. Because 
of such issues in physical appearance, Tiktok 
launched the #BetterMeBetterInternet campaign in 
the Philippines where a quiz for proper knowledge for 
online safety and positive online habits was done. 

The purpose of this research study is to raise 
awareness about the misogyny faced by women, which 
is indeed prevalent at this point in time. Furthermore, 
through the Freedom Wall Blog, the researchers 
would now be able to set up an avenue where young 
girls and women can share their stories to inspire 
others and to remind them that the world would be 
theirs for the taking. Gone should be the days of them 
existing merely just to impress and stun men. 

 
1.2. Statement of Objectives  

This study seeks to unravel the lived 
experiences of Filipina TikTokers when it comes to 
adhering to the beauty standards imposed upon them. 

More specifically, this study aims to answer 
the following questions: 
1. What are the lived experiences of Filipina Tiktokers 

in adhering to the beauty standards set by TikTok? 
2. What are the coping strategies being undertaken by 
Filipina Tiktokers in dealing with the imposed beauty 
standards upon them? 
 
2. METHODOLOGY 
 
2.1. Research Design 

This research study utilized the descriptive 
qualitative research design with phenomenological 
approach as it focuses on the study of an individual's 
life and living experiences. Using this approach, the 
researchers were able to have deeper analysis 
regarding the experiences that Filipina Tiktokers 
encountered and determined reality from their 
experiences. 

Furthermore, descriptive research design 
directs in defining the population’s phenomenon 
systematically. With the use of this design, the 
experiences, views, and opinions of Filipina Tiktokers 
with regards to Tiktok having beauty standards were 
discovered. 
 
2.2. Participants and Locale of the 
Study 

In determining the respondents' suit for this 
study, the researchers used purposive sampling which 
is a non-probability sample that is selected based on 
characteristics of a population and the objective of the 
study. With the set criteria, the researchers were able 
to have fifteen (15) respondents. 
 
2.2.1. Inclusion Criteria 

This research study was inclusive of any 
Filipina TikToker whose follower count is not under a 
thousand (1,000). Their niche could be of any choice 
they became known for.  
 
2.2.2 Exclusion Criteria 

The data gathering excluded TikTokers who 
are not Filipinos, who are male (identity or 
expression), and whose follower count is lower than a 
thousand (1,000). 
 
2.3. Data Gathering Tool 

The researchers utilized the virtual space 
through floating online questionnaires which consist 
of a list of questions that are not limited in addressing 
a single aspect only. 
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2.4. Data Gathering Procedures and 
Ethical Consideration 

A letter of approval was sent to the academic 
head and school director of LORMA Basic Education 
Schools and interview questions were validated by the 
validators. The researchers sent the letter of consent 
to the respondents before sending the questionnaires. 
Respondents' identities were also kept confidential. 

 
2.5. Data Analysis 

The gathered data were subjected to 
thematization for thorough analysis wherein it was 
organized based on how the respondents answered the 
given researcher-made questions during the conduct 
of the study 

 
3.  RESULTS AND DISCUSSION 

The study acquired a total of fifteen (15) fully 
answered and useful responses which were considered 
for the in-depth analysis. 
 
3.1 Societal Impact 

As society shifts its needs from women time 
to time, the characteristics they hold also shapeshift 
into what society perceives as "beautiful" every now 
and then (Laitman, 2020). This impact or influences 
how people choose to live their lives from thereon. 

Each respondent had a strong viewpoint 
when talking about the beauty standards imposed 
upon Filipina TikTokers at this point in time. 
 
a. Inclusivity 

Inclusivity is being included in a part of 
something bigger (Loeffler, 2016). In determining 
whether or not beauty standards are inclusive in 
Tiktok, the respondents were asked if they think that 
a set of beauty standards is only limited to a specific 
niche. According to all of the respondents, beauty 
ideals are not restricted to a particular niche. Their 
statements imply that whatever your niche is, you can 
and will be affected by it. 

 
b. Self-Deprecation 

The concept of self-depreciation is rooted in 
the portrayals of unrealistic imagery of beauty ideals 
which initiates body dissatisfaction amongst women 
especially to those who cannot attain the ideal (Foo, 
2010). Thirteen (13) respondents have experienced 
feelings of self-consciousness during or after watching 
other content creators in TikTok. Moreover, the 
results of the study are supported by Higgin’s (1987) 
Self Discrepancy Theory which states that individuals 
equate themselves to rationalized norms that are 
linked to different forms of “emotional 
vulnerabilities”. 

c. Stereotypical Destruction 
Women of today are aiming more towards 

inclusivity when it comes to the different beauty types 
(Givhan & Morales, 2020). Though some respondents 
said that TikTok normalizes the stereotyped Filipina 
beauty, often resulting to body shaming, twelve (12) 
respondents shared their thoughts on how TikTok can 
educate people in loving their flaws and normalize 
other people's imperfections as to fit in the society's 
beauty standards without giving up your genetic 
beauty is "unrealistic" (Donati, 2017). 

 
d. Nonconformism 

Alongside social media's rise is the 
instantaneous reduction of individuality (Abbariki, 
2018). In TikTok, users view the platform as a real-
world community by conforming to particular norms 
(Yang, 2020). However, ten (10) respondents 
repudiate to conform to these as TikTok liberates 
young people to be creative without adhering to the 
visual styles, narratives, and online cultures of the 
past (Bresnick, 2019). 

 
3.2 Viewer Feedback 

Viewer feedback magnifies what types of 
feedback these Filipina TikTokers get from their 
viewers given that judgemental disability has been 
more rampant considering the century we currently 
are in (Lores, 2016). 

 
a. Compliments 
 You’re really pretty”, ”You’re a good dancer”, 
and “You’re very inspiring” are common 
complementary phrases Filipina TikTokers have been 
receiving from their viewers based on the data 
gathered. Compliments may be considered an act of 
kindness that has the potential to make us feel good 
about ourselves – whether we are the giver or the 
receiver of the compliment (Bedosky, 2018). 
 
b. Imperfections 

Having flaws are what caused three (3) of the 
respondents to receive criticisms from their viewers 
targeting issues of colorism and physical appearance.  
A respondent said, "someone said I look different 
without makeup" while another one received the 
comment, "you have dark skin like other Filipinas". As 
per Schreiner in 2017, the occurrence of such name-
calling and/or bullying are caused by an  "unconscious 
defense mechanism" making these bullies feel 
"superior" and/or "better" than the person whom they 
call out (Dean, 2020). 
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3.3 Self-Assessment 
Past the judgments and criticisms these 

Filipina have encountered in TikTok, the essence of 
self-assessment is a process close to their roots as they 
always fear to lose their groundedness. Through the 
respondents' varied answers, Contentment, Self-
Appreciation, and Natural Beauty are the sub-themes 
under this theme. 

 
a. Contentment  

According to Pearce in 2019, being satisfied 
and thankful with what you have, who you are, and 
where you are is what it means to be content even 
though a bit of desire is still existing. Thirteen (13) 
respondents do not consider themselves eligible for 
cosmetic surgery and are content with their present 
physical features. 

 
b. Self-Appreciation 

Self-appreciation is about consciously 
acknowledging the positive within you without the 
need to compare yourself to others (Razzetti, 2018). 
Seven (7) respondents answered that Tiktok boosts 
their confidence which fuels their appreciation for 
their beauty. 
 
c. Natural Beauty 

Natural beauty is defined as appearing 
attractive without the use of cosmetics. Teenagers 
with inner radiance, charming smiles, and natural 
elegance stand out (Kotamraju, 2018). The 
essentiality of beauty products for nine (9) 
respondents is low; claiming that beauty products are 
not necessary in Tiktok videos. Though people believe 
that women who wear lots of make-up have poor self-
esteem, today’s women are more into embracing flaws 
than ever. However, in some cases, cosmetic products 
are needed as TikTok itself has filters to enhance 
features, whiten complexion, and smoothen skin 
(Kupp, 2016). 

 
3.4 Coping Mechanisms 

Coping mechanisms tackle the adjustments 
made by the respondents in addressing the negative 
feedback from their viewers. Sub-themes of Self-
Worth, Neglection, and Screen Time Reduction had 
been raised. 
 
a. Self-Worth 

Personal importance placed upon oneself is 
hugely dependent on self-worth (Hill, 2021). 
Considering that thirteen (13) of the respondents are 
not affected by people's feedback and do not take 
negativity to make them change their body image, 
there is a noticeable force of high self-worth within 
these empowered women. Women with high self-

worth tend to look past their mistakes and not let 
negative feedback be launched into an onslaught of 
heightened self-criticism (Kabir, 2016). 

 
b. Neglect 

It’s impossible to evade criticism nowadays; 
there are simply too many review sites for you to keep 
anything quiet (Quacquarelli Symonds, 2019). When 
the respondents were asked how they cope with 
negative feedback, the majority answered "ignoring" 
while some answered to be optimistic, and some said 
to accept what is. 

 
c. Screen Time Reduction 

The importance of reducing screen time in 
using various types of technological devices is worthy 
as it is beneficial to your health (Slingshot Health, 
2020). According to Consumer News and Business 
Channel in 2020, excessive screen time has been found 
to increase the risk of different illnesses. Nine (9) of 
the respondents answered that they are decreasing 
their screen time for their health and to avoid the 
loops of self-deprecation.    
 
4.  CONCLUSIONS 

This research found out that the imposition 
of beauty standards among Filipinas may be inimical, 
but these empowered women are taking bigger steps 
in smashing stereotyped beauty standards one at a 
time. In addition, the relationship between the 
societal impact and the way these Filipina TikTokers 
see themselves was also distinguished. The change of 
direction these Filipina TikTokers wish to take to 
have a more inclusive definition of beauty was also 
highlighted through this study. 
Given that these beauty standards had done more 
harm than good to the women of the past, now would 
be the time to best unshackle the chains of 
stereotyping because these "imperfections" are what 
also make these Filipinas a real Filipina. The 
researchers would also acknowledge that this paper 
has its own gaps and weak points; thus leaving these 
recommendations for future researchers to take into 
consideration: 
 
1. Conduct personal interviews to allow more room for 
interaction. 
2. Examine TikTokers with a smaller audience reach 
to assess whether or not the public would have more 
pressure onto those who do not tend to "fit" the 
imposed Beauty Standards among Filipinas in 
TikTok. 
3. Consider the interactions that these TikTokers 
have with their followers to know if this leads them to 
change their personality traits or not. 
4. Determine the effectiveness of TikTok videos that 
challenge pressing issues aimed toward women and 

217



  
 GENDER, HUMAN DEVELOPMENT, 

AND THE INDIVIDUAL 

how such movements can be maintained and/or 
improved. 
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AAbbssttrraacctt::  Internet use has been prominent in today's generation, giving rise to a new 
phenomenon called Internet Addiction, which affects one's psychosocial wellbeing. This study 
used cybersex addiction, cyber-relationship addiction, obsessive trading, compulsive web-
surfing, and online gaming addiction as internet addiction types. This study determines the 
influence of personal demographics in the variations of internet addiction levels. Moreover, 
this study also analyzes the effects of internet addiction on psychosocial wellbeing. Two 
hundred seventy-nine university students aged 18-22 were used as the population. This study 
uses a quantitative design in which an online survey was disseminated. Responses were 
analyzed using T-Test and ANOVA for personal characteristics and internet addiction while 
Pearson's Correlation and Multiple Linear Regression for the association of internet addiction 
and wellbeing. Results show that there are significant variations in gender concerning internet 
addiction forms. Findings suggest males have higher levels of cybersex, cyber-relationships, 
and online gaming addiction compared to females on the one hand. On the other hand, females 
have higher levels of online trading addiction compared to males. Concerning the outcomes, 
university students who have high internet addiction levels negatively affect their family 
relationships quality among psychosocial wellbeing. 
 
KKeeyy  WWoorrddss::  adolescents; internet addiction; Manila; private university; psychosocial 
wellbeing 

 
1. INTRODUCTION 

The Internet's popularity as a communication 
medium has grown in recent years, and it has become 
an increasingly important part of many people's daily 
lives (Griffiths, 2000). It has then been recognized as 
a modern type of addiction, and its factors exhibit 
signs that are damaging to one's being 
(Bhattacharyya, 2015; Milani et al., 2019). The 
normalization of screens and handheld devices has 
dramatically influenced life's ways that could lead to 
internet addiction— a habitual compulsion in being 
attached to technological devices today that hinders 
an individual from facing and interacting with reality 
(Young, 1998). The manifestation of social media 
usage, entertainment platforms, online games, and 
educational lessons led to people’s dependency on 
mobile devices (Muduli, 2014), especially in today's 
generation, where students most acquire their needs 
through the Internet. Young (2000) noted several 
forms of a new type of addiction called Internet 
Addiction, which involves computer addiction, net 
compulsions, information overload, cyber sexual 
addiction, and cyber-relationship addiction. 

 

An individual's positionality, namely, age, 
gender, family income, and college department/track, 
may influence internet addiction. College males are 
more frequent internet users than college females 
(Akende et al., 2017; Ellore et al., 2017; Scherer, 
1997). Karacic et al. (2017) noted that internet 
addiction increases as an individual gets older. 
Adolescents from low-income families borrow their 
peer's devices to surf the Internet (Adegoke, 2013).  

Researchers found out that there is 
insufficient data regarding Filipino university 
students that tackle their characteristics as a factor of 
internet addiction. This study describes the positional 
variations concerning internet addiction and how it 
affects one's psychosocial wellbeing. 

Out of all the outcomes of internet addiction, 
wellbeing is frequently being looked into in the 
literature. Davis (2019) described wellbeing as the 
practice of being healthy and happy, which entails 
having good mental health, high life satisfaction, a 
sense of purpose, and the ability to manage stress. 
Internet addiction, based on literature, significantly 
affects the wellbeing of individuals. Several effects of 
internet addiction may include social isolation, 
depression, anxiety, sudden mood changes, immense 
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feelings of loneliness, unhealthy coping mechanisms, 
and unsatisfactory interpersonal relationships (Milisa 
et al., 2010; Cole, 2019; Milani et al., 2009). Previous 
literature presents limited effects of internet addiction 
on the wellbeing of Filipino students. On the other 
hand, this present study provides various information 
on internet addiction situations among Filipino 
adolescents and their psychosocial wellbeing. 

 
2. METHODOLOGY 
 This study used a quantitative research 
design specifically through a descriptive-correlational 
approach. This study describes internet addiction 
levels among university students in a private 
university and its correlation with personal 
characteristics as associated factors and wellbeing as 
an associated outcome. This research uses an online 
self-administered survey as a means to gather data 
from respondents. 
 This study's population is students of a 
private university in Manila City, Metro Manila. This 
study involved 279 students, which were chosen 
through purposive sampling. The respondent must be 
from age 18-22, complied with the survey conditions, 
and have used the Internet for sexual purposes, 
gambling, online dating, web surfing, and buying 
necessities. 
 Concerning ethical consideration, the 
researchers have sent the consent forms to the private 
university in Metro Manila. The online survey link 
was disseminated in the private university's exclusive 
community forums and the researchers' social media 
accounts. Data gathering was done from November 
16, 2020, until March 10, 2021. 
 The results from this survey were encoded in 
MS Excel and analyzed using Jamovi. Data were 
analyzed using Descriptive statistics such as the 
means and standard deviations for the levels of 
internet addiction. The interval level data, 
particularly the levels of internet addiction and self-
assessed psychosocial wellbeing, were measured using 
a 5-point Likert scale and categorized into three scales 
with different ranges: 3.67-5.00  high, 2.34-3.66 
moderate, 1.00 -2.33 low. Inferential statistical tests 
such as T-tests and ANOVA determined differences 
among personal characteristics in association with 
internet addiction levels.  Pearson's r Correlation 
Coefficient was used to determine any significant 
correlations between the levels of internet addiction 
and psychosocial wellbeing. At the same time, the 
Multiple Linear Regression measured any significant 
predictors of internet addiction concerning wellbeing 
based on the study results. 
 
 
 
 

3.  RESULTS AND DISCUSSION 
 
3.1. Descriptive and Test of Difference 
Results 
 

Table 1 presents the descriptive statistics on 
internet addiction levels among students in a private 
university in Manila, Philippines. On the one hand, 
among internet addiction forms, students have 
moderate levels of compulsive web surfing (M = 3.23, 
SD= 0.95) followed by online gaming addiction (M = 
2.71, SD= 1.27). On the other hand, cyber 
relationships addiction has the lowest level of internet 
addiction (M = 1.33, SD= 0.62) 
 Table 1 also displays the differences in 
personal characteristics related to internet addiction. 
Among all factors, variations on gender have 
statistically significant results concerning internet 
addiction. Gender is significantly varied in internet 
addiction on cybersex, cyber relationships, obsessive 
trading, and online gaming. 
 Based on the results, males have statistically 
higher levels of addiction to cybersex (M=2.42) 
compared to females (M=1.35), t(277)= -10.80, 
p<0.001. This finding suggests that males access 
pornographic materials online and have higher 
pornography cravings and frequency of cybersex than 
women. This finding is consistent with the study of 
Döring et al. (2015), in which males showed both 
higher currency and frequency of use of cybersex 
materials than females. Males also are more addicted 
to cyber relationships (M=1.45) than females 
(M=1.24), t(277)= -2.84, p<0.01. This finding is 
parallel to the study by Majorsy et al. (2017), wherein 
several participants use the Internet for a romantic 
relationship. As Bonilla-Zorita et al. (2020) claimed, 
men are more addicted to cyber relationships since 
they are more open to inter-racial dating, just like how 
diverse the users of online dating applications are. 
Lastly, males have higher levels of addiction to online 
gaming (M=3.29) compared to females (M=2.23), 
t(277)= -7.58, p<0.001. Based on the study of Veltri et 
al. (2014), online gaming is frequently dominated by 
male players who are more motivated to play, and the 
frequency and time in playing are higher. This result 
is also possibly caused by perceptions that gaming is 
a male domain. 
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 The findings also suggest that among 
internet addiction domains, females have higher 
significant levels in trading as an addiction (M=2.48) 
compared to males (M=2.07), t(277)= 3.21, p<0.001. 
This result may infer that women are more likely to 
shop for things impulsively and leisurely. This finding 
is supported by a survey conducted by First Insight 
(2018), wherein women are more likely to shop on the 
Internet than male. Based on the survey results, 40% 
of women frequently shop online than 22% of men 
(Thomas, 2018). 
 
3.2. Pearson's r Correlation Coefficient 
Test Results 
 

Table 2 presents the significant correlations 
using the Pearson's r correlation coefficient test. 
Based on the results, only quality of peer and family 
relationships are significantly correlated outcomes of 
internet addiction forms. Only obsessive trading was 
presented as a significant correlation for quality peer 
relationships as a psychosocial wellbeing dimension. 
Obsessive trading has a statistically positive however 
very weak correlation, r(277) = 0.12, p<0.05. This 
finding presents that the relationship may not have a 
bearing due to a negligible correlation. 
 For quality family relationships as a 
dimension of psychosocial wellbeing, addiction to 
cybersex presents the strongest correlation among 
internet addiction forms. Cybersex addiction has a 
highly statistically significant and negative, somehow 
weak correlation, r(277) = -0.22, p<0.01. This finding 
presents that the relationship may not have a bearing 
due to a negligible correlation. This result interprets 
that high levels of cybersex addiction negatively 
associate with the quality of family relationships. This 
finding is supported by a study conducted by Tsitsika 
(2009), which states that exposure to sexually explicit 
materials may cause irrational sexual attitudes to 
develop, leading to adverse effects on family 
relationships. 

 
3.3. Multiple Linear Regression 
Analysis Results 

Table 3 presents the multiple linear 
regression results. Based on the findings, only quality 
of family relationships out of all the psychosocial 
wellbeing variables presented as a significant effect of 
the model. However, it only shows 8% of the 
proportion of variance in quality of family 
relationships scores, R2 = 0.08, F(5, 273), p<0.001. 

 
Based on the model, only cybersex addiction 

statistically can predict the quality of family 
relationships. The finding suggests that high levels of 
cybersex addiction led to negative levels of quality of 
family relationships, β = –0.15, t(277) = -2.40, p < .05. 
This finding suggests that individuals struggling with 
sexual addiction may become withdrawn and hesitant 
to discuss this with their partners and family in fear 
that they will leave them (Schneider, 2003). With that, 
cybersex addiction affects the emotional stability and 
relationship qualities of families.   

 
4.  CONCLUSIONS 

The continuous growth in the number of 
internet users directly affects the severity and 
development of internet addiction. In conclusion, 
gender presents significant variations concerning 
internet addiction. Male university students have 
higher occurrences among internet addiction levels, 
particularly in the forms of cybersex, cyber 
relationship, and online gaming. In contrast, female 
university students have higher levels of online 
trading obsession. 
 Regarding the association between internet 
addiction and its effect on psychosocial well being, all 
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internet addiction domains negatively affect family 
relationship quality. On the one hand, addiction to 
sexual materials on the Internet involves both the 
parents' and children's trust and openness due to the 
fear of possible uncertain reactions. On the other 
hand, high levels of online trading positively influence 
peer relationships. This is mainly because online 
trading involves interacting with other people, thus 
enhancing their relationship as it acts as both an 
entertainment and social activity. Ultimately, based 
on the models, only being addicted to cybersex has 
notable adverse effects on family relationships. 
The data collected is limited since no follow-up survey 
or interview was conducted. It is suggested for other 
future researchers to use a qualitative study in a topic 
similar to this for the observation of more elaborated 
results. The population is limited since only students 
of one private university studied. Future researchers 
may opt to study students from other universities as 
well in order for the results to be more generalized to 
the students belonging in a specific age group. 
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The Effects of Church Service on the Identity 
Formation of Baptized Roman Catholic Gay Youth 

 
Carlo D. Bautista, Simon Emmanuel R. Reyes, and Veejay Olivine S. Wang 

De La Salle University Integrated School, Manila 
 

AAbbssttrraacctt::  This study explored the lived experiences of gay persons who have dedicated their 
lives to Church service and how they integrate their Catholic and gay identities through a 
Phenomenological study and the employment of semi-structured interviews which allowed 
participants to deduce their own meanings for their own lived experiences. The study 
concluded that there existed both narratives of successful reconciliation through a 
reexamination of faith and narratives of religious detachment. 
   
KKeeyy  WWoorrddss::  gay; religion; church; sexuality; faith 

 
1. INTRODUCTION 

The Philippines is predominantly Catholic, 
with religion bleeding into folkways and traditions in 
the archipelago. Despite fluctuations in religious 
participation historically Filipinos have constantly 
branded themselves as religious and devout (Abad, 
2001). Religion has always played a role in most 
Filipino narratives, and it is no surprise that it bleeds 
even in personal stories of identity formation. Singh 
(2015) argues that religion has to play a role in 
intersectionality, discussing religious women’s agency 
and their identity in relation to religion.  

Relating this to Singh (2015), it can be argued 
that religion trickles into the agency of gay individuals 
to express themselves. Literature on Philippine gay 
experiences has always involved discussing 
microaggressions or more subtle homophobic 
expressions (Tang & Poudel, 2018). However, with the 
turn of the century, research exploring the links 
between religion and social and individual attitudes 
towards sexuality has arisen (Toscano, 2017).  

Especially for a country like the Philippines 
with strong Catholic ties, the intersection between 
being Catholic and other facets of their personhood 
becomes prominent. In a Canadian study by Liboro 
and Walsh (2016), Gay men with HIV and AIDS found 
ways to reconcile their identities with their Catholic 
devotion by fixating on the Church’s teachings despite 
internal conflict caused by anti-gay Church 
sentiments. A study involving LGBT-affirmative 
Church members also introduced other narratives of 
in-Church oppression, wherein participants reconciled 
their identities by resorting to what is called a 
“personalization” of their faith by selective adherence 
to Christian doctrines that do not antagonize their gay 
identities (Evangelista et al., 2018). From these 
findings, it can be inferred that religious and sexual 
identities are highly important to these individuals, as 
their efforts to reconcile their Catholicism and their 

gayness imply that they cannot relinquish either of 
these identities. 

Most of these studies gravitate towards being 
Phenomenological when employing dialogue as a 
method, as it allows participants to deduce their own 
meanings from their lived experiences, which is 
essential in having an authentic discourse about the 
lives of historically marginalized sectors so as not to 
let preconceived biases penetrate the data (Smith, 
2013).  

 The consensus, therefore, is that these 
religious and gay identities have an intersection, 
especially for gays who devote years of their lives to 
Church service through faith-based communities such 
as parishes, chapels, and youth organizations. With 
this in mind, the researchers aimed to answer the 
following questions to explore this intersection: 

What are the lived experiences of participants 
as gay youth and how does their gay identity shape 
their religious participation? 

What are the lived experiences of participants 
as Roman Catholics and how does their Catholic 
identity shape their gay identities and experiences? 

 
2. METHODOLOGY 
 
2.1. Research Design 

The research adopts a phenomenological 
design to explore lived experiences and narratives of 
gay Roman Catholic youth’s phenomena in a first-
person viewpoint (Smith, 2013). This was chosen to 
give justice to the participants’ abilities to deduce 
meanings behind lived experiences and narratives 
presented, as both views and understanding are 
subjective. The design allows for bracketing from 
preconceived notions coming from the researchers. 
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2.2. Sampling 
Participants were recruited from personal 

networks from which additional recruits were sought 
from inducted participants through snowball 
sampling. Participants were to affirm the criteria: gay 
(male same-sex attraction), Roman Catholic, part of 
the youth sector (aged 18-24), residing within Greater 
Manila, and member of any Catholic faith-based 
organization. Recruiting was one month and ceased 
upon the minimum threshold of seven. All were given 
the appropriate forms for consent and duly signed. 

 
2.3. Instrumentation 

Semi-structured interviews were employed 
for participants to express with liberty their lived 
experiences. The questions asked were broadened so 
as not to constrain answers. The researchers also 
raised additional questions based on the participants’ 
given answers to explore arisen points of interest 
within the interview. They explored themes on 
gayness, church service, church service-affecting 
gayness, and gayness affecting church service. 
Interviews were conducted online. 
 
2.4. Data Gathering Procedure 

Interviews were conducted in a month on 
video conferencing programs and transcribed word-
for-word. Recordings stored in a drive and 
transcriptions compiled in one file with readied access 
should a reexamination be required. Authorization 
access to the drive was granted to researchers and the 
research adviser. The researchers mentioned 
protocols and necessary information regarding the 
interview to the participants before it formally began. 
Once all possible avenues for discussion are 
exhausted, the interview is then concluded. 
Recordings of the interviews shall be deleted upon 
completion of research following regulations. 

 
2.5. Data Analysis Strategy 
 

Interviews were analyzed using the general 
thematic analysis model, similar to Liboro & Walsh 
(2015), but the theoretics employed are different. The 
narratives—analyzed, moving away from the specifics 
to the general overarching and common themes. Codes 
are then generated according to theme similarities 
(Braun et al., 2019). Intrinsic links between Catholic 
and Gay identities were then proven in the results’ 
analysis using the Theory of Intersectionality. 

 
 
 
 
 

3.  RESULTS AND DISCUSSION 
 
3.1. On Being Gay 
Experiences of Self-Discovery 

“Pero ngayon, uh, nung ano, uh nag-open kasi 
sa’kin best friend ko, which is uh, yung bi din. Gay 
man din; and ayun, mas naging open ako.” - “Charlie”, 
18 
 The respondents were subject to a plethora of 
circumstances that initiated a process of coming into 
terms with their gay identities. These involved either 
extended periods of self-reflection or were prompted 
by external factors such as friends undergoing similar 
processes of discovering their identities. 
 
Varying Degrees of Acceptance  

“...Nung una parang may… may 
panghihinayang ganun (after coming out). Pero 
inaccept na lang rin naman nila . Di ‘ko alam kung 
tolerance or acceptance ‘yun…” - “Bravo”, 18 
 The expression of these participants’ gayness 
received varying degrees of acceptance from their 
social groups. Most reported the maintenance and 
even improvement of rapport and connections with 
friends. This acceptance, however, was sometimes 
conditional, with people telling them that their 
acceptance is contingent on factors like knowing their 
personal boundaries. Only a few instances of non-
acceptance were reported among the participants, 
which commonly come from family environments. 
 
Policing One’s Own Sexual Identity  

“‘Yun na nga. Mas… mas masculine yung nga 
yung dating and I guess mas quiet ako d’on sa 
simbahan. That’s it.” - “Golf”, 18 
 Because of the varying levels of acceptance 
from these social groups, gay persons learned to police 
the manifestations of their sexual identity. Depending 
on the acceptance they felt from the community, gay 
persons expressed themselves and dealt with 
relationships in different ways. They toned these 
expressions down in environments they felt 
uncomfortable in and were more expressive of their 
identities in environments they felt were more 
accepting. Self-expressions were on a spectrum of 
either being masculine, effeminate, or a combination 
of both. 
 
3.2. On Religious Participation 
 
Adherence to Catholic Beliefs and Principles 

“..I think nananaig yung love ko for God. 
Maybe my relationship with Him is stronger than 
what I believed in. Like lumaki akong naniniwala na 
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God loves me and… ano… loves anyone else who is 
like me.” - “Foxtrot”, 23 
 The participants relayed different narratives 
about their adherence to Catholic beliefs as Church 
servants. Some were taught traditional Catholic 
values by their families, with a few even supporting 
Catholic practices such as the Traditional Latin Mass, 
participating in collecting santos, and the like. The 
stories that demonstrate this also differ, with some 
growing to be more devout than others. These 
participants’ commonalities involved some sort of 
familial indoctrination with active church 
involvement that led to the construction and 
reinforcement of these beliefs. 
 
Engagement in Church Service 

“...Ako yung isa sa mga leader. Ako yung 
nagde-delegate ng mga tasks for example… And, ako 
yung nagche-check kung complete na yung mga 
gamit... and minsan, um… ako rin nagcocontact dun 
sa… dun sa pari, ‘pag wala pa.” - “Charlie”, 18 
 These participants all served as parts of 
ministries or guilds of altar servers, and most started 
while they were very young. They were either 
influenced into joining by the same families that 
taught them their Catholic values or were willing to 
serve beyond attending Mass for more devout 
participants. Different parishes and ministries offered 
various experiences in service, like being elected into 
positions of authority because of their seniority, 
having different communal activities, and being 
involved in Mass preparations. 
 
Expectation to Church Servers 

“...Required sa amin… may proper decorum 
kami eh. Like yung haircut, everything. Actually nga 
pala rin eh, lahat, pati kuko, dapat malinis.” - “Alpha”, 
21 
 During their years of service, these 
participants experienced being held to standards and 
expectations towards church servers. These 
expectations were both self-imposed and were 
reminders that came from seniors or priests 
themselves. These standards included proper modes 
of physical presentation, decorum, and work ethic, 
which were exercised with different degrees of 
stringency. 
 
3.3. On the Effects of Religious 
Participation on Being Gay 
Interrogating One’s Gayness Based On Catholic 
Beliefs 

“For example, ‘yun nga; sexuality, 
homosexuality is accepted by the Church. So parang, 
nagkakaroon ako ng tug-of-war… tug-of-war between 

those two… ano… two opposing liturgies sa’ting 
simbahan.” - “Echo”, 18 
 As was discussed in the previous section, 
these participants were subject to experiences of 
determining their sexual identities in their formative 
years, with some questioning their identities until 
now. They questioned how they would find ways to 
reconcile their Catholic identity with their gay 
identity, which they viewed as contradictory. Most felt 
stages of heightened internal conflict, which they 
reconciled in ways that will be discussed in the fourth 
subsection. Moreover, this internal conflict was 
aggravated by the fact that they saw no clear stance 
from the Church regarding their identities. 
 
Church’s Tolerance for Gay Persons  

“Hindi siya na parang sinasabi na, “‘Pag 
bakla ka, makasalanan ka na.” Hindi pinaparamdam. 
Sa amin mas na-we-welcome.” - “Alpha”, 21 
 The participants also experienced varying 
levels of tolerance from peers, specifically those from 
the Church and the priests. Most said they could 
reconcile their identities because of these groups’ 
welcoming attitudes once they came out. A few even 
reported encouragement from their churchmates to be 
themselves or were amused by them whenever they 
showed more effeminate expressions of their 
sexuality. For those with more conservative 
backgrounds, church individuals even respected them 
enough not to out them. There were, however, 
instances of homophobia from some of their peers, 
which they responded to in varied ways.  
 
3.4. On The Effects of Being Gay to 
Religious Participation 
 
Decreasing Faith and Religious Participation  

“...In my case kasi, like… ‘pag… ‘pag… ‘pag 
nagro-rosary kasi, ‘pag ganon, ano… like… wala 
talaga ako na nararamdaman.” - “Delta”, 18 
 Some respondents chose to eventually depart 
from church service and become detached from their 
faith entirely. They were influenced by a change in 
more secular environments or had modified beliefs 
about the Church and Catholicism. These 
environments made them more pragmatic-based 
thinkers or rethink their stance on the church, which 
they argued heightened their internal conflict. These 
individuals gave more importance to their freedom to 
exercise their identities rather than finding a middle 
ground between that and their service. 
 
Gay Perspectives on Religious Service 

“I’m still willing to stay… Kasi parang, gusto 
kong… ‘di naman sa parang gusto ko ah. Parang, I’m 
willing to take risk. I’m willing to be a martyr for the 
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Church.” - “Echo” - 18 
Most participants formed gay perspectives on church 
service that strengthened or maintained their 
relationship with the Church. Most of these 
perspectives revolved around service being a way to 
reconcile their identities with God. They formed 
notions that being gay is acceptable if one devotes 
himself to his religious service and knows his Catholic 
duties. They also shared that despite the many flaws 
and criticisms they have for the church, their notion of 
God being all-loving is enough for them to disregard 
these institutional flaws. 

As was found in previous studies, gay youth 
who have histories of Church service still find it in 
themselves to reconcile their gay identities with their 
religiosity. Much like the study conducted by Liboro & 
Walsh (2015), they reconciled their identities by 
allowing Catholic doctrines on a loving God to 
supersede their negative experiences of oppression. 
Though they had instances of self-interrogation based 
on their Catholic values, they were assured their 
service was enough of a reconciliation with God, along 
with perceived tolerance and acceptance from their 
church communities. Some also reconciled their 
identities by modifying their beliefs and perceptions 
that are based on Church teachings so that the latter 
could accommodate their sexual identities 
(Evangelista et al., 2018). It seems as well that most 
of these participants embraced the duties that they 
felt were expected of them as Catholics and found 
ways to integrate these roles into their gay lives.  
However, a new phenomenon among participants 
revealed a new narrative trajectory that involved a 
gradual decrease in faith, especially those that 
transitioned into environments that directly 
challenged their Catholic faith. These were 
participants exposed to more secular social groups and 
those whose family environments provided a backdrop 
of either outright or subtle homophobia based on 
Catholic values. These participants made clear that 
their families had heightened importance on their 
Catholic practices, thus their intolerance for gayness. 
However, this does not invalidate other participants’ 
families whose Catholicism coincided with their 
acceptance of gayness. If anything, the difference in 
the spectrum further proves the point discussed by 
Etengoff and Daiute (2014) that families shape their 
religious contexts and how they apply them, rather 
than the reverse of religious systems directly affecting 
them. It also proves the intrinsic links between 
Catholic beliefs and attitudes towards sexuality.  
 
4.  CONCLUSIONS 

In conclusion, how the participants reach 
such conclusions on their two identities remain varied. 
However, an overarching paradigm of reconciliation 
versus detachment arises from them when faced with 

the prospects of clashing identities. The intersection 
of the gay adolescent and Roman Catholic identities 
places the participants at a choice to either reconcile 
their two identities to form one cohesive or overall 
identity or detach from one of them if they deem it as 
unacceptable to their overall identity.  
 Future studies may employ a participant 
demographic with a wider range of ages and compare 
the religious integration of people from different age 
groups. Since there are references to family 
backgrounds, future research can identify the agency 
of these families over their religious contexts and how 
they use Roman Catholicism with family members 
who have come out as gay, and how both the families 
and the gay individuals characterize the family 
environment after the coming out experience. 
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AAbbssttrraacctt::  Sexual literacy is an important aspect of the formative development of individuals 
as it influences their capacity to think about and act upon factors affecting the sexual aspect 
of their lives. However, achieving a certain level of sexual literacy is still a complex path in 
society, especially in  prestigious schools in the Philippines such as De La Salle University 
Manila (DLSU-M). This study aims to assess DLSU-M Senior High School (SHS) students’ 
level of sexual literacy, determine factors significantly explaining it, and form statistical 
models based on the significant factors. Both Poisson regression models and Logistic 
regression models revealed significantly higher sexual literacy scores among students with 
Chinese ethnicity, teacher as main source of information on relationships and sex, and mother 
as secondary source of information on reproductive health. Furthermore, Poisson regression 
models also revealed that favoring Lesbian, Gay, Bisexual, Transgender, Queer and/or 
Questioning, Intersex, Asexual and/or Ally, and others (LGBTQIA+) rights is also a significant 
predictor of sexual literacy. Therefore, educators such as parents and teachers positively 
impact an SHS student’s sexual literacy. Their immediate environment is especially 
significant in honing their comprehension regarding sexual and reproductive health, thus, a 
more open yet secure space must be reinforced.   
 
KKeeyy  WWoorrddss::  sexual literacy; shs students; reproductive health; developing countries; 
education 

 
1. INTRODUCTION 

Philippine society has been conservative 
and uptight when it comes to addressing issues 
regarding sexuality and reproductive health -- 
leaving the youth at risk for unplanned 
pregnancies, sexually-transmitted diseases, and 
other related complications. The 2017 Annual 
Poverty Indicator Survey (APIS) revealed that 
there are 3.6 million out-of-school youth 
deprived of quality education in both aspects of 
academics and morals (Philippine Statistics 
Authority (PSA), 2017). Millions of children are 
at risk because they have insufficient knowledge 
regarding sexuality and health.  

According to the Young Adult Fertility 
and Sexuality Study (YAFS) in 2014 and 2016, 
lack of sex education, prevalence of poverty, 
culture, religion, perceived inappropriateness of 
the discussion of sex at home, gender, and 
sexuality variables may also contribute to sexual 
literacy.  

Sexual literacy is a concept and skill 
which must be integrated into the education of 
the SHS students, as it contributes greatly to 

their sexuality and reproductive health 
protection. Assessing the sexual literacy of SHS 
students reveals certain gaps in their education. 
Fulfilling the following objectives may allow the 
formation and implementation of a more 
strategic and systemic solution in honing 
students’ sexual literacy.  

This study aims to profile DLSU-M SHS 
students in terms of sexual literacy, identify the 
determinants of these students’ sexual literacy, 
and build statistical models of sexual literacy 
based on its significant determinants. Through 
appropriate statistical tests and modeling 
procedures, it offers interpretations for the 
possible relationships between sexual literacy 
and the different determinants. 

 
2. METHODOLOGY 
 
2.1 Research Design 

This study is quantitative in nature, and 
utilized appropriate statistical analyses to determine 
factors explaining sexual literacy of DLSU-M SHS 
students.  
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The dependent variables are objective 
multiple choice questions to assess the respondents’ 
sexual literacy based on knowledge on (1) sexual 
mechanisms (four items, cronbach’s α = 0.70), (2) 
HIV/AIDS (two items, cronbach’s α = 0.88), (3) 
contraception (six items, cronbach’s α = 0.66), and (4) 
LGBTQIA+ terminology (eight items, cronbach’s α = 
0.74). Each subsection was considered a separate 
dependent variable, and the cumulative score worth 
20 points was also a separate variable, for a total of 
five dependent variables in this study.  

Meanwhile, the independent variables 
include personal information, attitudes toward 
sexuality, sources of information on sex, etc. For the 
complete list of independent variables, see Table 12 in 
the Appendix. 
 
2.2. Sampling and sample size 

From the population of consenting SHS 
students, N = 1133, the initial sample size, n = 385 
was calculated using 5% sampling error (Demographic 
Research and Development Foundation Inc. [DRDF] 
& University of the Philippines Population Institute 
[UPPI], 2016), 95% confidence interval (Alzate et al., 
2020), and a 0.5 estimate of true proportion, which 
gives the maximum possible sample size. Considering 
this sample size was more than 5% of the population, 
Finite Population Correction Factor (FPC) was 
applied, resulting in a final sample size of n = 288. 

Respondents were sampled randomly from 
the said population using stratification according to 
batch since grade 12 students have likely adjusted to 
the culture and norms of the school while the grade 11 
students are newcomers and probably still have the 
mindset they have from their previous schools. 
Cluster sampling was also done by taking random 
samples from the class sections of grade 12 and grade 
11. This method was used as the samples that were 
taken from each batch are heterogeneous due to their 
various personalities and backgrounds. Out of the 677 
students in the sampled clusters, 289 responded, 
which satisfied the required 288. 
 
2.3. Data Analysis 

Descriptive statistics were calculated to 
present a basic level of understanding of the sample. 
However, since these values are restricted to the 
sample, inferential statistics were processed in order 
for conclusions to be drawn about the entire 
population in this study. 

Hypothesis tests were carried out to compare 
two or more groups classified by the categorical 
independent variables in this study. Non-parametric 
tests such as the Mann-Whitney U test (for exactly 
two groups) and Kruskal-Wallis H test (for at least 
two groups) were used to determine whether or not 

there was significant difference in sexual literacy 
among the groups at  the 0.05 significance level. 

The parametric counterparts of these tests 
were not used since the sample values from the five 
dependent variables failed to satisfy the common 
assumption of normality. In particular, the 
Kolmogorov-Smirnov test for normality revealed five 
p-values less than 0.01, rejecting the null hypothesis 
of normality. 

Poisson regression and logistic regression 
were used to analyze all independent variables 
simultaneously, and determine which of these explain 
sexual literacy at α = 0.05. The five dependent 
variables in this study are count variables, which fit 
the requirements of Poisson regression. For its 
execution, backward elimination was done using 
Statistica wherein the variable with the highest p-
value at every run was eliminated until only 
significant ones remain at =0.05. The multiple Poisson 
regression model is as follows 
y =+1x1+2x2+…+ kxk 

where y = dependent variable; x1,x2,…,xk= 
significant independent variables;  1,2,...,k = 
estimated coefficients 

Exponentiating both sides assures that the 
right hand side of the equation has a positive value, 
allowing for a practical interpretation of data. This 
model will reveal the actual estimated score based on 
the values of the significant factors. 
y=+1x1+2x2+…+kxk =e(e1)x1(e2)x2(ek)xk 

Logistic regression was used as a secondary 
model to explain other possible variable relationships, 
and assumes that the dependent variable has two 
values encoded as “0” and “1.” In this study, these 
values are low literacy (at most half of the total score) 
and high literacy (more than half of total score), 
respectively. 

The four levels of health literacy of the 
European Health Literacy Survey (HLS-EU-Q47) are 
‘inadequate’ (0–25), ‘problematic’ (>25–33), ‘sufficient’ 
(>33–42), and ‘excellent’ (>42–50) (Sørensen et al., 
2015). In this study, the ‘inadequate’ level or half of 
the total score was considered low literacy and high 
literacy was the aggregation of the ‘problematic’, 
‘sufficient’, and ‘excellent’ levels, which is equivalent 
to greater than half of the total score. 

 
3.  RESULTS AND DISCUSSION 
 
3.1 Descriptive Statistics 

With 95% confidence, the mean sexual 
literacy score in the population of all DLSU-M SHS 
students is between 12.8 and 13.6 out of 20. Since the 
interval is higher than half of 20, the mean sexual 
literacy score is considered high. 
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Table 1. Descriptive Statistics 

 
 
3.2 Basic Inferential Statistics 
  3.2.1 Mann-Whitney U test 

 
There is no significant difference between 

biologically male and female students in terms of their 
knowledge in sexual mechanisms, HIVs, reproductive 
health, and gender and sexual orientation. 

 
Table 2. Mann-Whitney U Test by Sex Assigned at 
Birth 

 
   
3.2.2 Kruskal-Wallis H test 
 

At α = 0.05, students’ academic strands, 
sexual orientations, and romantic orientations each 
have a significant relationship with total score and 
with score in the gender and sexual orientation 
portion of the exam. Moreover, students of various 
gender identities also have significantly different 
scores in the sexual mechanisms section, implying 
that being part of the LGBTQIA+ community might 
increase students’ knowledge on gender and sexuality. 
Furthermore, students of various ethnicities have a 
significant difference in their score in the same 
section, implying that people from different cultural 
backgrounds may have different perspectives when it 
comes to sexual engagement.  
However, no significant variables were found to 
explain the scores in both the HIV section and the 
reproductive health knowledge section. 
 
 
 
 
 
 
 

Table 4. Kruskal Wallis H Test by Independent 
Variables with More Than Two Categories 

 
 
3.3 Statistical modeling 
 3.3.1 Poisson regression 

The factors that significantly explain total 
score are att_right (favoring LGBTQIA+ rights), 
eth_chi (Chinese ethnicity), mrel_tea (teacher as main 
source of information on relationships and sex), and 
srep_moth (mother as secondary source of information 
on reproductive health).  
Those who selected mrel_tea have a total sexual 
literacy score that is e0.097711≈1.1026  times the 
score of those who did not, with other factors held 
constant. Additionally, the population who selected 
srep_moth has a total score that is  e0.094930≈1.0996 
times that of those who did not, all other things being 
the same. These imply that educators such as teachers 
and parents are major influences on SHS students’ 
sexual literacy. 
Table 4. Poisson Regression on Total Sexual Literacy 
Scores 

 
The following results show that the 

reproductive health exam score of students who 
selected mrel_tea is e0.184536≈1.2027 times the score 
of the others, holding other factors constant. This is 
because perhaps, schools’ curricula focus on this topic. 
Meanwhile, students who came from technical schools 
(jhs_tech) have a score that is just e-
0.577885(≈0.5611) times that of the other students, 
with other factors held constant. 
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Table 5. Poisson Regression on Reproductive Health 
Section 

 
The factors that explain knowledge regarding 

gender and sexual orientation are kina_plat (have 
experienced platonic attraction), att_cohab (is against 
cohabitation before marriage), and srep_moth.  
The model shows that the experience of platonic 
attraction lowers kno_lgbt, leading a student’s score to 
be multiplied by e-0.096332≈0.9082, holding other 
factors constant. Meanwhile, those who strongly 
disagree that cohabitation before marriage is wrong  
have their scores multiplied by e0.208066≈1.2313, 
showing that openness to different family and 
household structures may be linked to awareness of 
gender, sexual, and romantic minorities. 
 
Table 6. Poisson Regression on Gender and Sexual 
Orientation Section 

 
There were no significant determinants for 

sexual mechanisms and knowledge of HIV at α = 0.05. 
This means that scores in these sections do not depend 
on the independent variables in this study. 
 
 
3.4 Logistic regression 

Backward elimination was also utilized for 
logistic regression. The indicated odds ratios  are the 
quotients of the odds of “success” (high literacy) over 
the odds of “failure” (low literacy). Exception is in the 
reproductive health section where the assignment of 
“success” was reversed, since the majority of the 
respondents failed in this section. 

 Among the significant predictors of kno_tot, 
kina_plat has a negative coefficient and an odds ratio 
less than 1, suggesting a small difference in odds. This 
indicates that a student who experienced platonic 
attraction has an odds of having a high level of literacy 
that is 0.287186 times lower than that of a student 
who experienced a different kind of attraction, holding 
other factors constant. The same applies to 
roma_many (attracted to more than one gender) and 

shs_stem (STEM strand). However, eth_chi has a 
positive coefficient and an odds ratio greater than 1, 
suggesting that the odds of a student, whose ethnicity 
is Chinese, having a high level of literacy is between 2 
to 3 times higher than that of a student who has a 
different ethnicity, with other factors held constant. 
The same applies to mrel_tea and srep_moth. 
 
Table 7. Logistic Regression on total Literacy Scores 
 

 
 
 

Among the significant predictors of 
kno_sexm, the variable shs_stem has a negative 
coefficient and an odds ratio less than 1, which 
indicates that the odds of a STEM student having high 
level of literacy is 0.542669 lower than a student with 
a different strand, all other things being the same. 
However, eth_fil has a positive coefficient and an odds 
ratio more than 1, with students whose ethnicity is 
Filipino having higher literacy. The same applies to 
eth_chi and mrel_tea. 
 
Table 8. Logistic Regression on Sexual Mechanisms 
Section 

 
Meanwhile, kno_hivs did not have any 

significant predictors.  
Among the significant predictors of kno_cont, 

kina_alt has a negative coefficient and an odds ratio 
less than 1, which indicates that a student who 
experienced alterous attraction have an odds of 
having low level of literacy that is 0.368482 lower than 
a student who experienced a different kind of 
attraction, all other things being the same. However, 
mrep_moth has a positive coefficient and an odds ratio 
more than 1, in favor of students whose mothers are 
their primary source of information on reproductive 
systems.  The same applies to form_sem (formally 
received sexual education in a seminar). 
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Table 9. Logistic Regression on Reproductive Health 
Section 
 

 
Among the significant predictors of kno_lgbt, 

the variable jhs_public has a negative coefficient and 
an odds ratio less than 1, which indicates that the odds 
of a student who attended a public school prior to 
transferring to DLSU having a high level of literacy is 
lower by approximately 0.171402 than a student who 
attended a different type of school, with other factors 
held constant. The same applies to shs_stem, 
kina_plat, and kina_sex (experienced sexual 
attraction). However, students whose preferred source 
of information on reproductive systems is their father 
(pref_fath) and whose primary sources of information 
on reproductive systems are friends (mrep_frnd) have 
higher literacy, as  these variables have a positive 
coefficient and an odds ratio more than 1. For 
pin_nore, which is a continuous predictor, every 
additional sibling whom a student has results in a  
multiplicative impact of e0.423021 (1.52657) in the 
odds of having a high level of literacy. 
 
Table 10. Logistic Regression on  Gender and Sexual 
Orientation Section 

 
 
4.  CONCLUSIONS 

The educational and moral environment of 
the SHS students in school and at home greatly 
influence their sexual literacy. It was found that 
having teachers and parents, and being able to access 
multimedia information positively influence their 
sexual literacy objective exam score. Although results 
were positive, the education of these students may 
still be developed and improved as the majority of 
them failed the reproductive health section. More in-
depth discussions must be done and a stronger feeling 
of trust and comfort must be established between 

these students and those in authority to widen their 
understanding of sexual and reproductive health. 
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AAbbssttrraacctt::  Oftentimes, people describe the Deaf as unfortunate and pitiful. However, this is 
clearly not how they view themselves. This study’s objective is to bring awareness to the lives 
and struggles of the Deaf community as well as see how others, namely parents and students, 
perceive them in the present. To achieve this, 3 research questions were formulated: “What 
are the special skills and abilities of the Deaf?”, “How do Deaf individuals want to be treated 
by the general population?”, and “How do people feel about their interactions with the Deaf?” 
By using an inductive thematic analysis, this phenomenological qualitative study concluded 
that the Deaf excel in the area of arts (culinary, visual, and performing) and sports. This could 
be linked to a gain connected to Cross-Modal Neuroplasticity. The Deaf also explained that 
they do not want to be “fixed.” They simply want to be accepted and treated fairly. Still, they 
would appreciate it if others physically assist them in activities that are difficult for them due 
to their impairment. As for the perception of others, it was shown that parents of the Deaf had 
larger numbers of pessimistic initial reactions than hearing students. Stress levels are higher 
for parents as they have to consider the communication, financial support, and the upbringing 
of their Deaf children. It is worthwhile to note that other respondents viewed the Deaf as abled, 
skilled, and talented in certain fields. They were familiar and comfortable around the Deaf as 
they accepted them for who they are. 
 
KKeeyy  WWoorrddss::  deaf; Baguio City, abilities; perception; treatment 

 
1. INTRODUCTION 

 
“Blindness separates people from things; 

deafness separates people from people.” -Hellen 
Keller 

Deafness refers to an individual who 
cannot hear and understand any sound from 
their environment. If a person struggles to hear 
sounds from 20 to 20,000 Hz, they may have a 
case of hearing loss. Additionally, deafness is 
usually categorized under profound hearing loss 
(World Health Organization, 2020). Typically a 
person with congenital deafness loses verbal 
communication and hearing ability. Notedly, we 
use uppercase Deaf when referring to people who 
share Deaf language and culture, while we use 
lowercase deaf to refer to the audiological 
condition itself (Padden and Humphries, 1998). 

In the year 2000, the Philippine 
Statistics Authority conducted a Census of 
Population and Housing. Data related to the 
Deaf communities are shown below: 

 
The Deaf community is a minority in Baguio’s 

population. This could be a reason why little Deaf 
studies are conducted in the city. Thus, it is the 
researchers’ goal to create a localized 
 
Deaf study to find out the Deaf’s skills, how they want 
to be treated, and how others perceive them. 
Three research questions guided the study: 
 

1. What are the special skills and abilities of the 
Deaf? 

2. How do Deaf individuals want to be treated 
by the general population?  

3. How do people feel about their interactions 
with the Deaf? 
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The abilities and skills of the Deaf 
community 
 
Perception Skills 

Deafness does not stop the Deaf community 
from excelling in certain areas of senses. 
Interestingly, individuals with hearing impairments 
perform better on various perceptual tasks (Parasnis, 
1983; Bavelier et al., 2006; Mitchell and Maslin, 2007). 

William Levy compared a battery and five 
wires to the brain and the senses of the body. He 
concluded that disability is similar to the total energy 
of that “battery” being distributed to only four “wires.” 
One sense is not getting any development, therefore 
the others perform exceptionally better. This 
occurrence of transforming brain power deprived of 
stimulus to help support and augment other senses is 
known as Cross-Modal Neuroplasticity (Braun, 2016). 

Moreover, according to a research conducted 
by Cordina, et al. (2010), the Deaf react quicker to 
objects at the edge of their visual field than hearing 
people. Hence, they could be more proficient in jobs 
which depend on the ability to see a wide area of 
activities (University of Sheffield, 2010). This is 
advantageous in sports as interrelated vision skills 
affect how well someone plays. 
 
How the Deaf want to be treated by the 
public 

Kyle and Pullen (1988) explained that the 
essential basis for interaction between hearing and 
non-hearing people is that society says Deaf people 
need to be helped while Deaf culture says it needs to 
be understood with respect. 

To add to that, the Deaf do not consider their 
hearing disability as a huge issue for them (Lane et 
al., 1996). The real disability is society’s hesitance and 
unwillingness to accommodate the needs of the Deaf 
such as proper captioning, interpreting services, and 
alternative ways to access communication. 
 
Interactions between the Deaf and 
hearing people 
 
Family 

Hearing parents with hearing impaired 
children face a number of unique challenges that 
result in increased stress (Pipp-Siegel et al., 2002; 
Hintermair, 2006 ; Quittner et al., 2010). These 
include issues with hearing technology, 
communication problems, educational challenges, and 
issues with finances and the safety of their children. 
Because of these, parenting stress comes to light. It 
occurs when parents’ perceptions of the obligations of 
parenting outstrip their resources (Abidin, 1992 and 

Deater-Deckard, 1998). 
Furthermore, Karten (2015) stated that the 

emotive behavior of parents who raise a special needs 
child is similar to the grief and mourning process — 
shock, denial, guilt, depression, and acceptance. 

Nevertheless, accepting the child because of 
their disability may be a positive ‘stage’ of family 
adjustment (Blacher, 1984) as it leads to positive 
familial results like becoming closer as a family, 
developing new family priorities, adopting positive 
meaning of the child’s disability, and gaining a re-
established sense of purpose for the parents. 

 
Students 

LaBelle et al. (2013) concluded that the 
negative treatment of people comes from “outgroup” 
perception. They stated that one or both sides of 
communication act based on their perception of the 
other side’s “group” rather than the individual. If the 
perceived group is not the same as one’s own group, 
the other person is perceived as being in an 
“outgroup”. In their study, people perceived the 
hearing impaired group negatively as others felt 
extreme outgroup perception. From this, it is clear 
that people still have negative perceptions of Deaf 
individuals due to limited exposure to them. 

Hankins (2015) proved that the majority of 
hearing people lack knowledge about Deaf culture and 
how to interact with them. They acknowledge that 
there is a need to understand Deaf culture better. By 
interacting more with Deaf people, the hearing 
develop a more positive perception of those with 
hearing impairments (Most et al.,1999). 

Additionally, Stinson and Liu (1999) 
discovered that problems brought upon by the 
difference in communication such as frustration, fear, 
unfamiliarity, misunderstanding, and aversion to 
outgroups in general were the foundations for hearing 
students' negative attitudes towards the non-hearing. 

 
2. METHODOLOGY 

The researchers utilized a phenomenological 
qualitative study to interpret the experiences and 
abilities of the Deaf. Also, an inductive thematic 
analysis was used to see possible patterns in the 
respondents’ answers. 

Two populations were considered. First were 
individuals with congenital deafness, since childhood 
health problems could cause variations in personality 
(Caspi et al., 2005 and Eisenberg et al., 2014). These 
variations stay with them as they age. The second 
population were the parents and classmates of the 
Deaf respondents. They gave a glimpse of society’s 
treatment towards the Deaf. 

Online interview guides created on Google 
Forms were utilized because of the study’s 
phenomenological nature. Each group had different 
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sets of interview questions. The Deaf’s questions 
focused on their abilities and feelings, while the 
hearings’ questions focused on how they perceived and 
treated people with deafness. 

The quarantine imposed made it difficult to 
reach out to participants. Thus, the snowball sampling 
method was used. 
 
3.  RESULTS AND DISCUSSION 

 
In relation to previous literature, Table 1 

shows that the Deaf excel in the arts and sports, which 
can be attributed to Cross-Modal Neuroplasticity 
(Braun, 2016). 
 

 
 

This exemplifies how the Deaf do not want to 
be “fixed” because they do not view their disability 
negatively. The table emphasizes that the Deaf just 
want a positive attitude from others through 
acceptance and awareness of their disability. 

Nevertheless, the Deaf still want physical 
help from others as they are more sensitive to things 
like background noise. 

 

 
As mentioned by Karten (2015), parents did 

feel shock, guilt, and later on acceptance towards their 
children. Similar to past findings, educational and 
communicational concerns were evident in the 
respondents’ answers. Although most reactions were 
negative, there were parents who immediately 
accepted their child’s deafness, which leads to positive 
familial results. 

 

 
Table 4 illustrates that parents mostly feel 

pessimistic emotions. Parents often feel these since 
they see their children undergo hardships brought 
upon by deafness. Irritation is also mentioned as a 
Deaf respondent experienced bullying. This situation 
is a portrayal of LaBelle et al’s (2013) “outgroup” 
perception. 

Still, a sense of pride emerged from a 
respondent of the study as their daughter gained more 
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skills despite her disability. Generally, parents still 
see the good sides of their children’s situation. 

 

     

 
It is highlighted that most students already 

feel comfortable with the Deaf. It was almost as if they 
were communicating with a hearing individual. 
Others felt motivated to even learn some basic sign 
language for them. 

Still, some felt pessimistic. As Stinson and 
Liu (1999) mentioned, these were brought upon by 
challenges given by the communication difference. 

 
 

 

 
It is seen above that the majority of hearing 

students perceive the Deaf as skillful people. More 
specifically, hearing people noticed their talents and 
abilities despite the hindrances brought upon by 
deafness. They also took note of the good conduct of 
the Deaf such as their morals and hard work. Because 
the student respondents have experienced working 
with the Deaf, they have shared their positive 
perceptions such as familiarity and acceptance. They 
even acknowledged the physical and communication 
difference between them and their non-hearing peers. 
This proved Most et al. 's (1999) study that shows 
more interaction with the non-hearing gave others a 

238



  
 GENDER, HUMAN DEVELOPMENT, 

AND THE INDIVIDUAL 

more positive view of the Deaf. 
 

4.  CONCLUSIONS 
The following points illustrate and synthesize 

the study’s key findings. 
Being physically different does not stop the 

Deaf community from living life like hearing 
individuals. Compared to others, their perception 
skills—gained through Cross-Modal 
Neuroplasticity—is better. Lastly, it was revealed 
that the non-hearing have great skill in the field of 
culinary, performing, and visual arts. 

The Deaf want to be treated fairly, not 
“fixed.” They wish others to understand that they are 
happy with themselves. They value acceptance and 
awareness from people the most. 
Most first impressions towards the Deaf are negative. 
Notably, parents of the Deaf had more pessimistic 
initial reactions than hearing students. They take in 
more stress because they have to worry about health 
and communication aside from raising and supporting 
their child. Nonetheless, respondents have viewed 
Deaf individuals as abled, skilled, and talented — 
interpreted as a sign of acceptance and familiarity 
towards Deaf culture. People have a better perception 
of people with hearing impairments if they have a 
proper understanding of deafness and more exposure 
to the non-hearing community. 

The researchers hope to inspire future 
researchers to further initiate studies that have the 
Deaf community as respondents. These are their 
recommendations: 
Future researchers may want to work with those who 
have mild, moderate, or severe deafness. Data, 
answers, and experience may vary between 
individuals with different levels of hearing 
impairments. 

Respondents were only chosen because they 
have congenital deafness, regardless of its cause. 
Others can create studies which show if there is a 
difference between the answers of Deaf individuals, if 
the causes of their hearing loss vary. 
Future researchers may want to work with more 
groups such as human resource managers, public 
transportation drivers, and many more in order to 
have a view of how the Deaf are treated in the 
workplace or everyday life. 
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Do apples fall not far from the tree?: 
An Exploratory research on the influence of parents to their children's 

attitudes toward the LGBTQ+ community 
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AAbbssttrraacctt::  The parent-child interaction is the first social connection a child would engage within 
their life. A part of this relationship is how parents develop their child in the physical, mental, 
and emotional aspects. These varying aspects then extend to the attitudes and perceptions the 
child may have toward different aspects of life, including social issues such as those concerning 
the LGBTQ+ community. The following study seeks to explore the influence of parents to their 
children’s attitudes towards the LGBTQ+ community. It is in this context that this study is 
proposed where the assumption is that the parents’ attitude towards queer identity and 
community will be shared with their child.  The study had gathered its data from 18 self-
identified cisgender and heterosexual De La Salle University senior high-school adolescents in 
Metro Manila who are at or above the age of 18. Contrary to the research assumption, it was 
found that majority of the respondents had a positive perception of the LGBTQ+ community 
and its members despite some parents having homophobic or generally negative perceptions 
and tendencies towards the community. This implies that adolescents possess a certain level 
of agency when it comes to relating and empathizing with minority communities, particularly 
that of the LGBTQ+ community. Given these results, the researchers of the study recommend 
that future explorations on the subject delve into studying the thought process of those below 
the age of 18, particularly those who are 12-17 years old, in order to gauge the potential 
difference and similarity in perspective. 
   
KKeeyy  WWoorrddss::  queer, LGBT, family, relationship, attitude 

 
1. INTRODUCTION 

The family is the most fundamental and 
simplest unit of society. More often than not, the 
parents are the first sources of information for a child, 
setting up the cornerstones of a child’s rudimentary 
education. Depending on the quality of the education 
that these parents have given their children, in a 
digital age where information on almost any topic 
under the sun is available to be perused by the general 
public, it may be up to the child and external 
educational institutions to fill in the blanks or 
completely revise these teachings. The article aims to 
tackle the impacts of the knowledge gained, 
particularly on the LGBTQ+ community, of a child 
from their parents and how the child utilized their 
parent’s teachings and perceptions to mold their own 
perception of the LGBTQ+ community. The 
researchers of the article attempts to establish their 
position on closing the gap on the scholarly pursuits of 
LGBTQ+ studies based in the Philippines and 
advocates for a more substancial and concrete 
pedagogy on queer literacy in the country. 

 

2. METHODOLOGY 
The researchers commenced the data 

gathering process with a preliminary survey. The 
survey assessed the quality of parent-child 
relationship among 188 respondents ranging from the 
ages of 15-20 years old from a population of 1,143 De 
La Salle University-Manila Integrated School 
students. The researchers collated the gathered data 
and created a tabulation to determine which students 
met the set standards. Based on the relative average 
calculated from the responses, the high, middle, and 
low levels of parent-child relationship were 
established where six (6) self-identified heterosexuals 
aged 17-19 were chosen for the interview. The 
prospective subjects were then contacted through 
email with the provision of additional consent forms 
and interview schedules. From there, the researchers 
conducted 30-minute to one-hour one-on-one semi-
structured interviews for a total of 13 interviewees. 
The said interviews were conducted with the aid of 
interview guides that assessed four key parts: (1) 
parental attitudes towards the LGBTQ+, (2) parent-
child relationship, (3) child’s queer literacy, and (4) 
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personal attitudes towards the LGBTQ+.  
The interview transcripts then underwent the 

processes of coding, assimilation of themes, and 
definition of themes. The research proponents first 
highlighted several key points or codes that they 
deemed useful in relation to answering the questions 
of the study. From the created codes, themes were 
formulated from the patterns that have emerged. In 
this stage, the transcripts were reviewed once again to 
assess the consistency of the themes in relation to the 
declarations of the respondents. Finally, the meanings 
of the themes were defined relative to the whole of the 
informants’ statements on the basis of the researchers’ 
obtained knowledge from various literary sources 
cited in their review of related literature (RRL). 

 
3.  RESULTS AND DISCUSSION 
 
Parent-Child Relationships and Parental 
Attitudes 

In the study, seven out of the thirteen 
informants have shown a close relationship with their 
parents. This closeness was accompanied by a sense of 
open-mindedness when it came to understanding 
personal, political, or social discourse. The 
respondents shared that their parents often 
encouraged values of open communication, 
transparency, and an exchange of ideas. 
Communication was frequent, and both parents and 
children sought each other out for companionship, 
comfort, and advice. Among the seven, four 
respondents had reported that their parents held 
positive attitudes towards the LGBTQ+ community. 
The parents expressed openness to discuss LGBTQ+ 
related topics and issues, where they all shared 
positive and welcoming perceptions. This was shown 
through their conversations and exchanges. This 
behavior was also exhibited when the parents were 
around LGBT relatives and peers, where the 
informants saw that they were welcoming, warm, and 
friendly.  

Two of the seven respondents’ parents had 
ambiguous or tolerant attitudes that were neither 
fully accepting nor hostile. Their tolerance primarily 
entails acceptance towards the LGBTQ+ where they 
are treated with mutual respect to a point of peaceful 
and non-violent coexistence. The ambiguity of their 
parents’ tolerant attitudes lies in their casual 
discriminatory or stereotypical behavior. This kind of 
behavior refers to their casual comments, jokes, and 
name-calling. One of the respondents recalls her 
mother, albeit generally tolerant, pertaining to 
masculine gays as “sayang” or a waste for not 
adhering to heteronormative standards. For the rest, 
their parents were said to have passed off jokes 
ridiculing the members and using terms like “bakla” 

or “tomboy” with a negative connotation. Though 
these remarks were present, they would not be 
outrightly said to anyone in the LGBT spectrum, 
rather it is uttered to their children in private.  
One had parents who had negative attitudes towards 
the LGBTQ+. For one of them, the interview found 
that they saw their LGBTQ+ identity as a cause of 
their shortcomings although the individuals’ negative 
traits may be unrelated to their sexual orientation, 
gender identity, and expression (SOGIE). 
Six individuals reported a neutral to low quality of the 
relationship, saying it was “civil” and “fine” to explain 
their parental relationships. They have explained that 
communication happens mostly out of necessity, and 
the parents are the sole party to seek out the other. As 
a result, the exchange of ideas, from personal advice 
to political discourse is seldom. One had even 
mentioned that they perceive parent-child 
interactions as solely an obligation and inherently 
takes away from their choices and self-autonomy. 
Of the six individuals, two observed the same positive 
attitude in their parents as those with close bonds. 
Three had parents with ambiguous and neutral 
attitudes, while one had a negative perception of the 
LGBT community. The characterizations of these 
informants of their parents’ attitudes were generally 
the same as those who had close relationships. On the 
part of the one informant with parents dismissive of 
the LGBT community, it was also reported that there 
were displays of hostility towards members of the 
community, leading the child to describe their parents’ 
attitudes as “toxic” and “alienated”. The researchers 
have also found that there was a case of selectivity for 
one of the respondent’s parents. According to the said 
respondent, their parents would only tolerate 
members who are part of their circle and usually only 
if they are within their presence.   
In developing a child's personality, the influence of 
parental attitudes is an influential factor (Zunich, 
2012). Similarly, a few traits that may be reflected in 
the child based on the parenting style may be their 
physical appearance, gender, and temperament. In 
contrast to this, parent-child relationships with 
negative connections create more emotional distance 
between the two parties. When a parent lacks action 
in certain aspects such as trust, respect, or 
communication, this may negatively affect the child's 
behavior and development (Altalib, 2013). Values and 
beliefs were shown to be attributed to adults' behavior 
and competence and their capabilities as children 
educators (Schaefer, 1991). The parent's own set of 
beliefs towards certain concepts are tailored from 
their behavior, among other factors. This is then 
reflected in how these parents molded the 
development of their children. Evidence is substantial 
that child development—and accordingly, children's 
skills—is influenced by family characteristics, such as 
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parental education, income, and other factors 
contributing to parental quality (Rindfuss, 1992). 
Family-related factors contributing to parental 
quality seem to be particularly important, and it sets 
up child outcomes based on the quality of other 
caregiving and learning institutions, such as day-care 
centers or schools (Pew Research Center, 2015). 
Grusec and Danylluk (2014) examined how parents 
changed their behavior as they raisedchildren and 
how these behaviors impacted a child's development. 
They mainly concluded that a parent's attitude that 
can be described with warmth, along with reasonable 
levels of control, combine to produce positive child 
outcomes in terms of their attitudes.  
 
Level of awareness on LGBTQ+ concepts and 
issues 

Other than parental attitudes, the 
researchers also seek to discover whether 1evel of 
awareness on LGBTQ+ concepts and issues one has 
plays a significant role in adolescents' outlook on the 
LGBTQ+ community. This was tested to the 
informants by presenting different words, phrases, 
and sentences tied to the LGBTQ+ community and 
asking them to explain their understanding of it 
without any supplemental information. Out of all the 
respondents, 3 individuals showed a low level of such 
awareness. They were unable to clearly define gender 
and sexuality. The two individuals also failed to 
explain the concepts of social constructs, fluidity, and 
stated that they had no insight on how they perceived 
the representation of the LGBTQ+ community in mass 
media. There was a general lack of understanding in 
the concepts presented. One informant was even 
avoidant, saying that they did not want to learn queer 
concepts as they fear it would “make them queer”. 
This informant also called the concept of fluidity and 
intersectionality as “nonsense.”  

Two individuals have exhibited a moderate 
level of such awareness. This meant that while they 
were familiar with the concepts presented, they were 
still unable to articulate its clear meaning, such as 
concepts like intersectionality and fluidity. 
Expressing a high level of LGBTQ+ awareness, 8 
individuals were able to comprehensively explain all 
of the given concepts with ease. They were also able to 
add depth to merely explaining the textbook definition 
of the phrases by connecting them with their personal 
experiences, insights, and manifestations. 
The informants cited different sources of knowledge 
that have led them to such a level of queer literacy. 
For individuals with a high level of queer literacy, 
they have credited their knowledge to topics discussed 
at school, articles they read on social media, and most 
importantly, the insights they receive from their peers 
especially those who identify with the LGBTQ+ 
community. Liberal and inclusive spaces like 

universities also contributed to the high level of 
literacy. Nine of the informants said that though they 
learned some queer concepts at home and through 
their families, this knowledge was lacking and biased 
toward the attitudes of their parents. This prompted 
them to look for more sources of knowledge through 
alternative mediums. The informants who had a 
moderate to low level of queer literacy were unable to 
expound as  much on their sources of information. 
They have only gone as far as to cite subject topics and 
social media. 
Sj Miller (2015) coded the level of awareness towards 
the LGBTQ+ community as “queer literacy” or the 
ability to view gender and sexuality through a queer 
lens. In his work, he advocated for expanding 
knowledge on the LGBTQ+ community with the 
employment of a Queer Literacy Framework or QLF. 
According to him, a QLF will help teach students the 
empowerment of their sexualities and those of their 
peers. For this, Miller reasoned that gender and sex 
play significant roles in shaping students' perceptions 
of themselves and others. 

Furthermore, he stated that with the 
acceptance of sexual diversity, “violence would not 
prevail.” Ergo, conditions that encourage students to 
self-determine their gender and sexuality are vital in 
achieving gender and sexuality justice.  In essence, 
this means that a more comprehensive understanding 
and acceptance of the different LGBTQ+ identities 
would mean the lessening of gender-related crimes 
and abuse, leading to gender and sexuality justice. 
GLAAD’s 2016 survey on “Accelerated Acceptance” 
shows that education, increased knowledge, and 
consistent dialogue on LGBTQ+ identities and 
struggle is what leads to lower levels of discomfort 
towards the queer community, which in turn leads to 
less discrimination. Queer literacy examines one’s 
knowledge of gender and sex as constructs and fluid 
concepts, as well as its representation in mass media, 
and the importance of advocating for its equality. 

 
Adolescent Acceptance  

Seven out of 13 informants have a positive 
attitude towards the LGBTQ+. They have all 
explicitly expressed their warm acceptance of the 
LGBTQ+ community. A common theme was that they 
do not impose othering towards individuals from the 
said community. Instead, they believe that they 
should not be treated unfairly based on their SOGIE 
alone. Given this line of thought, they all share a 
strong advocacy of equity for the LGBTQ+ to a point 
where they educate themselves and the people around 
them. The five informants who have tolerant or 
ambivalent attitudes towards the LGBTQ+ 
essentially share the same beliefs with the rest. All of 
the interviewees have expressed their support over 
the community in the same ways. However, there 
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remains to be certain stereotypes and discriminatory 
characterizations that those with tolerant attitudes 
adhere to and exhibit. For example, one of the 
informants have said that they do not wish to fully 
immerse themselves among LGBTQ+ for it may 
change their SOGIE by way of influence. Another one 
has said that they find effeminate attitudes or 
expressions from males unbearable for being “weird” 
at some extent. Nonetheless, they claimed to still 
accept the LGBTQ+, including future children or 
intimate partners, and believe that they deserve the 
achievement of equity. 

 
4.  CONCLUSIONS 

An individual’s childhood encompasses some 
of their most formative years. And so, for children who 
have lived said years under the care and influence of 
their parents, it is no question that their parents hold 
great responsibility in educating their children. In this 
day and age where the world is finally beginning to 
acknowledge the well-deserved rights of marginalized 
groups like the LGBTQ+ community, it is only fair to 
adapt to such changes in ideologies.  
The researchers’ study has found that the youth are 
generally more tolerating and positive towards the 
LGBTQ+ regardless of their parents’ notions. In other 
words, the results have shown an unpredictability in 
utilizing parent-child relationships as a sole 
determinant for adolescents' behaviors. However, the 
youth’s queer literacy remains contingent on their 
parents’ ideologies on the matter. This is because 
youth with parents who embody negative perceptions 
and attitudes require more intensive means and 
methods to gather information on queer knowledge. 
This conclusion then stands as an indictment of the 
intensely-lacking (or non-existent, perhaps,) LGBTQ+ 
positive pedagogy today. There is grave importance in 
establishing, supplementing, and supporting 
LGBTQ+ pedagogy founded on the premise of queer 
objectivity and literacy. As such, the inextricable link 
between knowledge and attitudes or actions must be 
utilized to empower the youth towards non-prejudicial 
and non-discriminatory principles as a means of 
protecting the LGBTQ+ community and standing as 
their allies. 
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AAbbssttrraacctt::  Decision-making is an essential factor for role-playing games (RPGs), especially in 
tabletop role-playing games (T.T.R.P.G.) like Dungeons & Dragons (D&D). The utilization of 
RPGs in the past was for studies performed on the rational decision-making processes 
involving land reformation. D&D aided in examining the player’s experiences when exploring 
oneself. Backed by previous studies, the research focused on the Rational Choice Theory 
(R.T.C.) and the Rational Choice Model (R.C.M.) to examine and calculate the benefits derived 
from the decisions made by the experienced and inexperienced players within a D&D 
campaign. The research team used R.C.M. to assess whether or not the decision-making 
process aided both types of players to reach their goals in the game. A one-shot D&D campaign 
was held across eight (8) different groups composed of five to seven mixed types of players 
within two days to gather the necessary data necessary for the assessment. Though a slight 
gap was discovered in-between the rational decision-making process of experienced and 
inexperienced players, the findings still verified that the former tended to make more informed 
and rational decisions while prioritizing efficiency in finishing the campaign within the given 
time frame rather than the inexperienced players. As observed, the latter possessed similar 
goals for most of the campaign period but were inclined to act more based on impulse. 
 
KKeeyy  WWoorrddss::  Decision-Making Skills; Rational Choice Theory (R.C.T.); Dungeons and 
Dragons (D&D); Psychology; Table-Top Role-Playing Games (T.T.R.P.G.) 
 

1. INTRODUCTION 
 

Dungeons and Dragons (D&D) is a tabletop 
fantasy role-playing game created by Gary Gygax and 
Dave Arneson (1978) [3]. The game relies on the 
imagination of its participants, comprised of three (3) 
or more players, including the Dungeon Master (DM), 
who control the Player Characters (P.C.s) with 
individual roles portrayed in the game. (Gygax, 1978) 
[3]. 

The study focused on how the human mind 
functioned, especially on how humans behaved and 
thought. By analyzing and understanding human 
behavior, studies involving psychology found 
improvement in these behaviors and solved people’s 
issues. (McCormick, 2019) [5] The group infers that 
one could use Psychology to explore Dungeons and 
Dragons and how players think, behave, act, and 
improve personally through playing the game.  

 
 

1.1 Conceptual Framework 

 
Implemented in the study is Adam Smith’s 

Rational Choice Theory (R.C.T.). In this framework, 
individuals produced different outcomes depending on 
the preferences presented to them. Among these 
outcomes were a preferred outcome or a goal. 
According to R.C.T., individuals assigned each choice’s 
probability to their desired outcome and a number 
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that describes how much they preferred achieving 
that choice and outcome. It is then classified as a 
rational choice if the individual chooses the option 
that they believe to be the most likely to achieve that 
outcome (according to the examples and diagrams 
made by Joseph Kaplan, (2005) [4]. 
 

 
 

Another point to consider is Herbert Simon’s 
theory of “Bounded Rationality (1956),” [10] which 
emphasizes the individual’s ability to make sound 
decisions bounded by the information available for 
them and their capacity to process information and 
make decisions. 
   
1.2. Scope and Limitations 

The study focused on rationality in the 
context of the R.C.T. as a framework. It included the 
concept of Bounded Rationality as a factor that could 
affect rational decision-making. The study’s 
participants were collegiate IEDESGN students from 
De La Salle University (DLSU) Taft and Laguna 
Campus whose ages ranged from 18 to 25. The 
Dungeons and Dragons’ edition that the Dungeon 
Masters would utilize during the campaign would be 
the Dungeons and Dragons 5th Edition. 

 
1.3. Review of Related Literature 

Manuela Pak and Daniel Brieva wrote a 
paper on utilizing role-playing games (RPGs) to 
improve decision-making in landscape transformation 
to analyze rational decision-making (2010) [8]. The 
study focused more on the factors that go into decision-
making, using RPGs in its methodology, interviews, 
with historical research on landscape dynamics. They 
observed the behavior, priorities, and reasoning the 
players possessed when it came to land 
transformation. The study discovered that RPGs could 
be an excellent tool for monitoring and understanding 
decision-making for land reformation. 

Joel G. McCormick (2011) [5] discussed the 

evaluation of crime prevention strategies in Urban 
Parks using R.C.T. The basic premise is that humans 
will choose the offers with the most benefit for the 
least cost, assuming that the considered benefits and 
the losses of a decision were made clear before taking 
action (McCormick, 2011) [5].  

Marinela Y. Paulino and Sherwin U. 
Cuason’s study regarding “Role to Play: Examining 
the Player Experiences of Dungeons & Dragons” 
(2017) [2] concluded that players who genuinely 
immerse themselves in the game could explore 
themselves. As mentioned in Nephew’s book of 
Playing with power: the authorial consequences of 
role-playing games (2003) [7], the players and the GM 
were “active readers and interpreters of the text.” 
Players could freely control the story they created, 
which played a crucial factor in deciding what to do, 
where to go, and how to act. 

 
2. METHODOLOGY 
 
Research Design 

“N.E.R.D.D Encounter” was a two-day long 
online event hosted by the Greasy Snitches 
Community via their Community Server on Discord. 
An instant messaging and digital distribution 
platform. Created inside the server were multiple 
voice and connected text channels that represented 
the different tables, and implemented were several 
bots to compensate for the rolling of the dice function 
made by the participants. Dedicated to the 
assignment of players to the different tables was the 
focus for the first day. The different DMs spearheaded 
the commencement of the character creation process. 

The second day focused mainly on the one-
shot campaign that ended on sundown with a survey 
to assess the entire event. The research team joined 
the different tables (entered the different channels) to 
observe the in-game decision-making process among 
the group’s different members. Data were analyzed 
qualitatively, as the survey’s questions are not fixed 
and answered in a paragraph format. 

Scenario 1 featured a clear path and a path 
with jagged rocks. The N.P.C. instructed the players 
to pass through the course of the jagged rocks. 
However, a straightforward way would look relatively 
safer. Scenario 2 presented one to three options on 
convincing the Wolf Tribe to ally with the Mother 
Tusk. The characters persuaded them, prove 
themselves or hunt for the food of the wolf tribe. The 
scenario focused more on the reasoning and playstyle 
of the players. 

 
2.1. Sampling 

The study’s participants were the different 
IEDESGN Introduction to Game Design Collegiate 
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Students, handled by Ms. Sales that belonged to the 
Taft and Laguna Campus of De La Salle University 
(DLSU). Introducing D&D to the students was an 
essential factor to the Game Design course syllabi, and 
having a mini-campaign was highly beneficial for the 
topic learning outcomes to materialize. The students 
possessed varying amounts of experience with D&D 
ranging from experienced players and DMs and 
individuals who have never heard of D&D at all. The 
research team classified players who have played for 
more than six (6) months as ‘experienced.’ The Greasy 
Snitches,’ a local group of experienced T.T.R.P.G. 
players, assisted in the research acting as the 
organizers of the game. 

 
2.2. Data Gathering/Procedures 

The procedures followed were set by Pak and 
Brieva (2010) [8] in their paper that used RPGs to 
observe decision-making in land transformation. All 
monitored sessions noted the behavior, decisions, and 
discussions of all the participants. They gave the 
research team an idea of what to consider when they 
made decisions and what the players prioritized 
during decision-making. The research team also 
interviewed the D.M.s after the event to gain insight 
and validate the gathered observations. A survey was 
sent to the participants afterward to understand the 
reasoning behind their decisions.    

 
2.3. Data Analysis Strategy  

One of the model papers that utilized R.C.T. 
as a framework employed the “Qualitative Strategy.” 
This strategy, found in Neuman’s Social Research 
Methods: Qualitative and Quantitative Approaches in 
2014 [6], encouraged the research team to organize the 
data by repeated patterns and themes found within 
this data. Afterward, the data was cross-checked with 
the D.M.s’ comments before the research team finally 
analyzed the framework and the factors that go into 
decision-making.  

 
2.4. Instrumentation  

The questionnaires present in Sarah Lynne 
Bowman’s book, The Functions of Role-Playing 
Games: How Participants Create Community, Solve 
Problems and Explore Identity (2010) [1], were 
modified to fit the research’s scope precisely. The 
distribution of questionnaires was through Google 
Forms after the event for convenience. The research 
team used Discord to hold the campaigns and provide 
a space for the research team to make live, online 
observations. 

 
 

 

3.  RESULTS AND DISCUSSION 
 
3.1. Data Analysis 

While observing the participants, the group 
first took note of the choices made and took note of the 
discussion leading up to the participants’ decision and 
any points. It was cross-checked as well with the 
participant’s responses in the survey questionnaire. 
With all the information gathered from the 
questionnaire and notes from the live observations, 
the research team gleaned the following analysis: 
 
3.1A. Preferred Outcome  

The majority of the players, both experienced 
and inexperienced, were focused more on 
accomplishing the one-shot campaign’s tasks. It is 
worth noting that a small percentage of the 
inexperienced players focused more on the game’s 
entertainment aspect than the objective. Around 19% 
of the amateur players stated that their decisions 
were based more on entertainment value.  

The data shows that D&D players may have 
different priorities and goals within the game than 
just accomplishing the quest given to them by the 
D.M. However, one must note that a player 
prioritizing entertainment over objective is not 
irrational. Under the framework, if they make 
decisions that lead them to the outcome they prefer, it 
would still be considered rational. If entertainment is 
the outcome they desired, then they would be regarded 
as sound. 

 
3.1B. Decisions Made and Probability of 
the Preferred Outcome   
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In Scenario 1, a more significant percentage 
of inexperienced players preferred to go through the 
clear pathway (57%) rather than the jagged rock’s 
path (43%). However, with the experienced players, a 
more considerable percentage (54%) preferred to cross 
the jagged rock’s path over the clear pathway path 
(46%.) In the context of Scenario 1, players may prefer 
the clear pathway as it seems safe. However, they 
were aware that the other path is the efficient path to 
take as it was the road that the N.P.C. mentioned and, 
therefore, the one most likely to bring them to their 
destination. It is here that the research team were 
able to see that the experienced players were more 
likely to make choices that would bring them to their 
preferred outcome.  
 Upon interviewing the participants, the 
research team found that the majority of the 
participants, both experienced and inexperienced, 
were somewhat expecting the outcomes of their 
choices, meaning that most of them were slightly 
aware of the probability of the results they got.  
 In Scenario 2,  55% of the participants opted 
for diplomacy, 20% decided to hunt for the wolf tribe, 
and 25% had to attack them and prove themselves. As 
for the experienced players, 56% of the participants 
opted for diplomacy, 37% opted to hunt for the wolf 
tribe, and 7% fought the wolves to prove themselves. 
As for this fight, most experienced and inexperienced 
players were not expecting the outcomes they got, 
demonstrating how they believed to have a lower 
probability of achieving their preferred outcome. 
According to the surveys, most of them were expecting 
to fight the wolves; however, they could complete the 
effect they wanted through a means that they 
preferred more (safety through diplomacy.) In this 
case, most of the players achieved their desired 
outcome and preferred choices; however, they did not 
see a high probability of the outcome they chose 
behind their choices. 
  
3.1C. Outcomes Based on the Decisions 
Made  
 Based on observations gathered from both 
the live observations and analyzed notes, a noticeable 
difference between the two types of participants 
regarding their decision-making is observed. A large 
portion of skilled players had exceptional foresight 
when it came to their choices. On the other hand, some 
inexperienced players did not have a clear plan in 
mind as they were not making any decisions beyond 
what was needed. That uncertainty caused them to 
make more impulsive decisions without thinking it 
through enough, as mentioned by some of the 
participants upon interviewing and from observations 
made by both the research team and the D.M.s. About 
38% of the inexperienced participants acted 

impulsively, while 14% of the experienced players did 
the same.  
 
3.1D. Reasoning 

 
Most of the participants chose to base their 

reasoning on their party’s safety and preservation. It 
applied to 71.3% of experienced players and 75% of 
inexperienced players. 21.43% of the veteran players 
based their reasoning of the time it would take to do 
actions based on their decisions, and the same is 
observed for 10% of inexperienced players. Therefore, 
more experienced players were more time conscious 
than amateur players. 21.43% of professional players’ 
reasonings were motivated by entertainment, and this 
also applied to 25% of inexperienced players. There 
was not a significant rift between these two results. 
 
3.1E. Utilization of Information 

 
The data gathered showed that experienced 

players were more resourceful with the information 
they had. About 53% of the skilled players relied more 
on the information they had when arriving at their 
chosen decision. On the other hand, 28% of the 
inexperienced players focused more on utilizing the 
information they had in their decision-making.  

Upon observation from both the D.M.s and 
the research team, some tables struggled with making 
decisions due to a lack of information (such as 
perception and survival that could help them 
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understand their surroundings more.) The tables with 
more information (good roles or characters that can 
provide better information on the environment) eased 
their decisions. From this, the research team were 
able to see that playing the game helped certain 
players understand and utilize given information 
better and make better decisions. 

 
4.  CONCLUSIONS 

The study mainly focused on the decision-
making patterns of both experienced and 
inexperienced D&D players. In conclusion, the more 
experienced players tend to make more informed, 
timely, and rational decisions that aided in achieving 
their preferred outcome. Most of these players 
prioritized efficiency in finishing the campaign by 
focusing on the objective. On the other hand, though 
the inexperienced players possessed the same goals 
(even with a small percentage of them prioritizing 
entertainment) as the experienced ones, they still did 
not utilize what information they had and tended to 
act more on their impulse preferred choices. While 
the statistical differences were not extreme in 
number, there was still undoubtedly a gap between 
the experienced players’ rational decision-making 
and the inexperienced players. 

 
4.1 Recommendations for Future Study 

It is highly recommended that further 
research be conducted on how T.T.R.P.G.s can affect 
decision-making and prove that such games are 
beneficial to improve a person’s decision-making 
skills. Given the study’s findings, it is deemed that 
games like D&D can provide a platform for players to 
practice their rational decision-making and perhaps 
even perform better in education and development. 
Other kinds of role-playing games, such as Pathfinder, 
Call of Cthulhu, and even those belonging to the non-
table top realm, such as video games, could also be 
utilized for this endeavor. Other theories that apply to 
rational decision-making may be utilized to aid future 
studies in understanding the behavior of experienced 
and inexperienced players when it comes to making 
sound decisions. Exploring other entities outside of an 
institution and the current age group would also 
provide a broader perspective on the study. It is also 
recommended to try other T.T.R.P.Gs, with more 
experienced players and explore the more social 
aspect of D&D towards its effect on decision-making, 
such as peer pressure. 

In the course of the study, some players were 
deemed more inclined to make certain decisions based 
on their group’s influence or another player’s 
charisma. In the future, further studies in terms of 
group dynamics’ influence on an individual’s decision-
making are necessary. Future researchers can further 
investigate the group’s decision-making process in 

T.T.R.P.G.s and how charisma can influence people 
into making certain decisions.  
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AAbbssttrraacctt::  This study explored the social media experience in Facebook and Twitter and its 
relation to the emotional well-being conditions of twenty (20) senior high school students in 
Metro Manila. Online in-depth interviews were conducted that centered on the quality of their 
Facebook and Twitter experience, the prevalence of distress, negative emotions, and life 
satisfaction. Facebook and Twitter have been utilized for entertainment and maintenance of 
social networks online. However, Facebook has been maintained as a “les lieux de 
communication” or a space to communicate with friends, family members, and classmates. Yet, 
due to its “public” nature, the participants were inhibited from sharing their thoughts and 
feelings in their Facebook account. On the other hand, multiple Twitter accounts have been 
maintained: for public consumption and an “exclusive” account. This exclusive Twitter account 
has been maintained as a “les lieux de emotion” or a social space wherein they could be 
inhibited on what ideas, opinions, or sentiments they will share. Experiencing distress, 
negative emotions, and satisfaction with everyday life has been associated with utilization of 
Facebook and Twitter due to issues on accessibility and unwarranted information, lack of 
control on popping up pornographic materials, and the threat of hacking and breached in their 
“les lieux de communication” and “les lieux de emotion.” Moderation and vigilance should be 
maintained in utilizing social media accounts to mitigate the risks of negative experience and 
impact on one’s emotional well-being.   
 
KKeeyy  WWoorrddss::  social media experience; emotional well-being; Facebook; Twitter; 
Filipino adolescent 

 
1. INTRODUCTION 

Social media has become an integral part of 
an individual's life for this allows people to connect, 
create, and collaborate, wherein it has also been used 
to convey one's feelings, thoughts, and ideas. Despite 
this, there has been developing literature that 
provides evidence on the changing motives, attitudes, 
and behaviors due to one’s involvement in social 
media. A study by Rasmussen, Carter, LaFreniere, 
Norman, and Kimball (2020) elaborated on how one’s 
emotions are affected due to the excessive use of social 
media, resulting in complications on emotion 
regulation. Some individuals have positive 
experiences such as encouraging posts, 
entertainment, and accessibility, while others have 
negative experiences like having fake news, malicious 
posts, and inappropriate content from other social 
media users. Young, Kolubinski, and Frings (2020) 
stated that the role of social media on one’s emotional 
well-being could help boost self-worth, increase self-
esteem, provide joy, and prevent loneliness. On the 

other hand, negative engagement in social media, 
such as promoting toxicity, bashing people online, and 
more, creates effects that may damage an individual’s 
well-being in the long run.  

As Filipino adolescents engage in social 
media, they encounter experiences that are positive or 
negative. Datu, Yang, Valdez, and Chu (2018) stated 
how self-expression correlates with online 
engagement, elaborating that positive experiences are 
when individuals share their sentiments and like 
towards each other, while negative experiences are 
when individual are exposed and have become 
involved in inappropriate behavior resulting to the 
user's emotional, psychological, and emotional well-
being affected. With this, the issue of one’s 
engagement in social media centers on its unique 
characteristic, to provide an avenue for an individual 
to communicate their feelings, ideas, and sentiments. 
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1.1. Social Media Experience 

Adolescents are usually immersed in social 
media since they frequently use it in their daily lives. 
The effects of online life given a highlight on social 
connectedness explain that social networking 
experiences may build up its setting, which could be 
versatile to an individual. A better understanding of 
the contributing factors is necessary, given the 
severity of these conditions, their negative and 
potentially long-term consequences for adolescents. 
Based on the research by Kelly, Zilanawala, Booker, 
& Sacker (2018), utilizing social support and 
knowledge acquisition can be beneficial when using 
social media since it could help improve and 
understand the underlying processes. Also, it could 
help identify opportunities for interventions that 
could benefit adolescents in social media.  

 
1.2 Emotional Well-being 

Numerous literature defines emotional well-
being as having the absence of any mental health 
problem. Brown’s article tackles emotional well-being 
and its relation to health, citing WHO’s definition of 
emotional well-being, “a state of complete physical, 
mental and social well being” (p. 1). It was emphasized 
that the importance of emotional well-being to a 
person’s health shows that being emotionally healthy 
means that one knows how to deal with the highs and 
lows of life while having confidence and a positive 
outlook in life. However, when one doesn’t pay 
attention to their emotional well-being, they could 
develop emotional distress and encounter various 
illnesses, such as being prone to different viral 
illnesses, developing stress, and the like. 

 
1.3. Social Media Experience and 
Emotional Well-being 

The role of social media in adolescent’s lives 
has become central and globally ubiquitous. At the 
same time, many advantages of using social media are 
existent, like having more prominent connectedness 
with others. According to Brunborg & Andreas (2019), 
social media, being a significant part of adolescents’ 
lives, may relate to negativity as an effect. 
Connections between the time spent engaging in 
social media and emotional well-being issues, such as 
depression and anxiety, were found since their social 
media engagement could be the potential intervening 
pathways relating to their emotional well-being.  

 
1.4. Statement of the Problem 

This study explores the social media 
experiences and their relation to the emotional well-

being among Senior High School students in De La 
Salle University-Manila. The following specific 
questions were sought: 

1. What is the social media attitude and 
behavior of the participants? 

2. What is the type and quality of social 
media experiences of the 
participants? 

3. What is the type and quality of 
emotional well-being of the 
participants? 

4. How do online attitudes and 
behaviors and type and quality of 
social media experiences relate to the 
type and quality of emotional well-
being? 

5. What is the overall emotional well-
being of the participants? 

6. How do social media, the extent of 
social network, social media 
experience, and attitude and 
behavior towards social media relate 
to the emotional well-being of the 
participants?  

 
 

2. METHODOLOGY 
This qualitative research utilized a purposive 

sampling method in selecting the participants. Fifty 
(50) senior high school students were initially invited 
and screened based on the following criteria: 1) have 
Twitter and Facebook accounts; 2) spends at least 4 
hours of active engagement in Twitter and Facebook; 
3) often or regularly likes or reacts to posts; 4) often or 
regularly comments on others’ posts, and 5) often or 
regularly posts on their social media accounts. A final 
list of twenty (20) participants was engaged in an in-
depth online interview which centered on their 
utilization of Facebook and Twitter, the quality of the 
social media experience in Facebook and Twitter, 
issues and concern with Facebook and Twitter, and 
their experiences of distress and negative emotions as 
well as their self-assessment of life satisfaction. The 
six-stage thematic analysis by Braun and Clarke 
(2016) guided the coding and identification of the 
major themes. Ethical guidelines set by the DLSU 
Integrated School have been observed, including, but 
not limited to, securing informed consent and 
voluntary participation. 
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3.  RESULTS AND DISCUSSION 
 
3.1. Facebook and Twitter as an Integral 
Part of Everyday Life 

Facebook and Twitter are two of the most 
used social media applications, especially for 
adolescents. Both platforms may bring beneficial and 
disadvantageous uses for their users. As the world 
increasingly depends on technology, the utilization of 
these platforms has also been developing. Both 
platforms provide entertainment, access to 
information, and maintenance of social ties online. 
However, the participants of the study highlight the 
distinction on the primary utility of Facebook and 
Twitter as social media. The distinction is associated 
with the type of activities, posts, or information they 
access when logged in.  

Facebook and Twitter are avenues for 
individuals to share their insights and experiences in 
life. With Facebook being a social media platform for 
meeting and interacting with people, it provides an 
opportunity for individuals to become more open and 
expressive online. Exclusivity in the application 
ultimately covers whether the users would accept 
friend requests, including determining whether the 
type of content they possess online is fit for their 
liking. On the other hand, Twitter is a social media 
platform wherein individuals freely express their 
opinions and share their experiences online; similar to 
Facebook, it is extensive in a way that it is universally 
used as an “online diary” for individuals. Twitter can 
also be exclusive in a way that users have the ability 
to private their account, wherein they can choose the 
people who can view their account since follow 
requests are enabled.  

 
3.2. Facebook as a ‘Les Lieux de 
Communication 

Facebook is maintained as a place of 
communication, especially since most participants use 
Facebook for educational purposes wherein they check 
their Facebook groups and group chats to be updated 
about their academics. Additionally, they use this to 
connect with their friends, family, and relatives to 
keep in touch and maintain their relationship with 
one another. This also includes chatting with their 
classmates when necessary.  

Facebook is known to be a universally used 
social media platform; it serves as the main way of 
communication for most people on the internet. 
Consequently, the majority of the users stated that 
there were issues regarding their privacy online. In 
addition, the participants of the study value privacy 
and exclusivity; in return, the decision in accepting 
friend requests was based on the relationship with the 

person online. Simultaneously, blocking Facebook 
friends was also evident because it would stem from 
how they think the participants are online. Thus, most 
Facebook users find this need since the prevalence of 
suspicious activity online bothers them. The 
participants usually block people who oppose their 
political stands, when they find the other person weird 
and annoying, and whenever a stranger starts to show 
suspicious activity. 
 
3.3. Twitter as a “Les Lieux de 
Emotion” 

Twitter users maximize the platform to post 
and express their emotions and feelings through 
tweets. Provided that Twitter is a more private 
platform than Facebook, it is maintained as a place of 
emotion as participants are inclined to express 
themselves through tweets since users can post their 
emotions more freely without the fear of privacy 
invasion, particularly by their relatives. Especially in 
this day and age, wherein adolescents use social media 
as a platform to rant about their daily lives, most of 
the participants have said to do this activity more on 
Twitter.  

When the participants were asked about how 
they use their Twitter account/s, the majority of the 
Twitter users make use of more than two accounts: 
one is two fully share their opinions and sentiments to 
which is only open to their closest friends, another 
may be a stan account in order to support the people 
they idolize, and another is a more formal and 
professional Twitter account wherein their tweets, 
retweets and likes are open to the public. Thus, people 
use Twitter as a personal application to share their 
sentiments and opinions.   

Most of the participants considered the need 
to block people due to suspicious acts and 
inappropriate tweets. The participants would often 
block people who spread negativity, such as fake 
accounts and threats. Moreover, fewer Twitter users 
use the block option in the application since they have 
not encountered any experience to deem this feature 
applicable. Thus, Twitter users use the block feature 
to avoid negativity and suspiciousness to prevail on 
their timelines.   

 
3.4. The Emotional Well-being of 
Facebook and Twitter Users 

Considering how social media platforms like 
Facebook and Twitter could significantly impact its 
users’ quality of experience, participants classify these 
experiences as either positive or negative. Positive 
experiences are associated with positive thoughts and 
feelings like being happy in being able to communicate 
with friends and classmates, relieved to be updated 
with what is happening in school, with the situation 
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of people they love, and being able to get the 
information that they need whenever they want them.  
The participants associated the distress and negative 
emotions that they feel with their utilization of 
Facebook and Twitter. There are instances where 
unwarranted information is made public online or 
accidentally views pornographic and disturbing 
materials. Additionally, most participants are 
inhibited from expressing themselves freely in their 
public accounts because of fear of being targeted by 
“cancel culture.” Moreover, the feeling of distress and 
anxiety are associated concerns on their account’s 
privacy. These include fear of hacking, receiving 
random messages, and group invitations. 
Consequently, the uncanny social media algorithm 
disconcerts them, making the users feel unsafe. One 
of the biggest worries is the idea that their “private” 
thoughts and emotions are shared with other people 
outside their “exclusive” online circle. Unwarranted 
information overload is also causing the participants 
distress and makes them anxious like trigger 
warnings, especially COVID-19 concerns. Also, 
viewing the achievements of their networks posted 
online makes them feel insecure about themselves, 
which significantly affects their life satisfaction 
because they think they have a lot of things missing 
in their lives. 
 
4.  CONCLUSIONS 

Facebook and Twitter are social media 
platforms that have become an integral part of the life 
of Filipino youth, evident in the narratives of the 
participants of this study. They are both utilized as a 
tool for communication, entertainment, access to 
information, and maintenance of their social ties 
online. However, Facebook has been maintained as a 
“les lieux de communication” or a space to 
communicate with friends, family, and classmates. 
Although, due to its “public” nature, the participants 
were inhibited from sharing their thoughts and 
feelings in their Facebook account. On the other hand, 
multiple Twitter accounts have been maintained: for 
public consumption and an “exclusive” account. This 
exclusive Twitter account has been maintained as a 
“les lieux de emotion” or a social space wherein they 
could be inhibited on what ideas, opinions, or 
sentiments they will share. One of the interesting 
findings of this study is the association of Facebook 
and Twitter as an online space of toxicity and 
negativity. Thus, experiencing distress, negative 
emotions, and satisfaction has been associated with 
utilization of Facebook and Twitter due to issues on 
accessibility, unwarranted information, lack of control 
on sudden posts of pornographic materials, and the 
threat of hacking and breaching in their “les lieux de 
communication” and “les lieux de emotion.” 
Moderation and vigilance should then be maintained 

in the utilization of social media accounts to mitigate 
the risks of negative experiences and impact on one’s 
emotional well-being. 
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AAbbssttrraacctt::  Bihog Tribe (Agta) has different beliefs and cultural practices in childbearing. They 
have their traditional medicines, ceremonies, coping mechanisms, and food eaten during the 
pregnancy period, labor, and postpartum. The study used an ethnographic type of research in 
qualitative approach. Interview protocol was utilized to gather information about their culture 
and beliefs. The subjects consisted of three mothers and a midwife, with a total of four that 
were purposively selected. The study was conducted in Sitio Mapatong, Brgy. Sto. Tomas, 
Tagkawayan, Quezon. The answers from the interviews and discussions proved that their 
culture and traditions were effective enough to allow childbearing to happen without medical 
interventions. Moreover, they used medicinal herbs such as ‘lagundi’, ginger, and ‘paminat’ (a 
phytomedicine in the form of rind used to avoid relapsing). ‘Pasuob’ or smoke ritual was also 
done to drive ‘Danyar’ (evil spirits) away. It is also taboo to walk around the tribe for it might 
attract Danyar and to let pregnant women eat bread because the fetus might grow larger inside 
the womb that could cause difficulty in labor. On the other hand, the Local Government Unit 
(LGU) provided help and support to the tribe, including prenatal care, medical supplies, and 
free check-ups without disturbing the tribe’s traditions. 
 
KKeeyy  WWoorrddss::  Aeta; Bihog tribe; childbearing; prenatal; labor; postpartum 

 
1. INTRODUCTION 
 
1.1. Background of the Study 

 Childbearing is one of the most challenging 
phenomena in a woman’s body, and it is in need of 
utmost care. The birth of a child can be such a happy 
time, especially when the little one is in good health. 
Women give birth to their children with the help of 
doctors, nurses, and midwives in hospitals and 
birthing centers nowadays. Local Government Units 
(LGUs) are now mandated by the government to 
upgrade birthing facilities. 

 Before, most women gave birth at their 
homes because of being distant from hospitals and 
birthing centers or lack of fortune in finance. This 
caused the high maternal mortality rate in our 
country, which is why in 2008, the country passed the 
Maternal, Newborn and Child Health and Nutrition 
Strategy policy, dubbed as the “No Home Birthing 
Policy.” Statistics show that 208 mothers of 100,000 
live births die due to childbirth and complications. The 
goal was to reduce the country’s high rate of maternal 
mortality to 52, according to the article of Bacani 
(2020). On the contrary, ethnic groups from different 
corners of the Philippines still perform their 
childbirths at home, not only because of their 

remoteness and lack of finance but also because they 
want to preserve their culture and traditions. One of 
these tribes is the Agta or Bihog, who resides in Sitio 
Mapatong, Brgy. Sto. Tomas, Tagkawayan, Quezon. 

 The Bihog Tribe has small nose, dark brown 
eyes, and brown skin. They are the Aetas in Province 
of Quezon. Being an ethnic group, the Bihog Tribe has 
unusual ways of living, culture, and tradition. Their 
daily living and practices are culturally diverse from 
standard society. 

 Furthermore, Withers and Lim (2018) 
claimed in their study that cultural beliefs can 
influence women’s use of formal maternal health care 
services. The traditional beliefs and practices in 
pregnancy are prevalent in Asia, mostly in tribes that 
reside in remote areas. Their fear of institutional birth 
is women’s fear of unnecessary medical interventions.  

 Moreover, Matsubara et al. (2013) stated in 
their study that women’s satisfaction is an important 
indicator of the quality of care during childbirth. A 
good environment in the surroundings of a pregnant 
woman, such as a warm home and good health facility, 
can increase positive effects in her pregnancy and 
childbearing. In contrast, an unsatisfying 
childbearing experience can cause postpartum mental 
disorder to the mother, which, in a way, agrees with 
ethnic mothers not wanting the medicine industry to 

256



  
 LIVING CULTURE AND 

CONTEMPORARY SOCIETIES  

interfere in their pregnancy and childbirth. Their 
culture may be more satisfying for them than the 
modern medical interventions.  

 Therefore, the researchers would like to 
determine the beliefs and cultural practices of the 
Bihog Tribe on childbearing in Sitio Mapatong, Brgy. 
Sto. Tomas, Tagkawayan, Quezon. 
 
1.2. Statement of the Problem 

The study aimed to investigate the different 
childbearing practices performed by the Bihog Tribe. 
The study sought to answer the following questions: 

1. What are the traditional practices done by 
the Bihog Tribe in Sitio Mapatong, Brgy. Sto. 
Tomas, Tagkawayan, Quezon during: 

1.1. Prenatal 
1.1.1. Medicine, 
1.1.2. Ceremony, and 
 1.1.3. Food eaten? 

1.2. Labor 
1.2.1. Medicine, 
1.2.2. Ceremony, and 
1.2.3. Food eaten? 

1.3. Postpartum 
1.3.1. Medicine, 
1.3.2. Ceremony, and 
1.3.2. Food eaten? 

2. What are the struggles and challenges 
encountered of an Agta woman during 
pregnancy and childbirth? 

3. What are their coping mechanisms? 
4. How does the Agta midwife perform 

midwifery guardianship? 
5.  

1.3. Significance of the Study 
 The study is beneficial to the Bihog Tribe 

(Agta) because it would help them let society and the 
government know about their experiences regarding 
childbearing and would motivate the government to 
provide support and help without disregarding their 
culture and traditions. Medical practitioners would 
also be informed about how the tribe performs their 
procedures on childbearing and will help them 
distinguish the differences between the modern 
medical practices and the traditional practices of the 
tribe. Also, the study might be helpful to the 
researchers pursuing similar studies that can be 
beneficial to the Agta. 

 
 1.4. Conceptual Framework  
Figure 1. Conceptual Framework 

The researchers conducted this study by 
means of following this method represented inside the 
conceptual framework, which are the input, the 
process, and the output. 

The input of the study focuses on the 

objectives or research where the researchers identified 
the childbearing practices, challenges encountered, 
and coping mechanisms of Agta women in 
childbearing. 

The process shows how the researchers collect 
the data regarding the different childbearing practices 
of the tribe through interviews, reading articles, and 
data gathering. Also, the researchers participated in 
the IPs environment.  

Lastly, the output of the study is the 
identified childbearing practices of the Bihog Tribe 
(Agta). Furthermore, an action plan or community-
based research that focuses on the access to the health 
care system of IPs is recommended. 

 
2. METHODOLOGY 

The researchers used an ethnographic type of 
research by utilizing interviews and discussions to 
gather data and information about their culture. It 
was a qualitative approach that focused on 
investigating and describing the culture and 
traditions regarding childbearing present in the tribe. 
The ethnographic design was utilized because the 
research paper’s objective is to determine their culture 
and traditions through observations and participation 
in the tribe’s environment. The study was conducted 
in Sitio Mapatong, Brgy. Sto. Tomas, Tagkawayan, 
Quezon. The location was in an isolated area where 
the researchers walked for almost three hours. The 
participants of the study were composed of three Agta 
mothers and one Agta midwife, a total of four, who 
could answer the questions from the interview 
protocol and could provide data regarding the 
different practices of the Bihog Tribe (Agta) on 
childbearing. The interview questions were prepared 
and developed by gathering related literature and 
were answered by the subjects as the researchers 
asked the questions. Permission was also sought to do 
audio recording and video recording, likewise given 
assurance regarding the confidentiality of the data. 
The responses were then transcribed and coded for 
interpretation. 
 
3.  RESULTS AND DISCUSSION 
 
3.1 Agta Mothers as the Subjects 

 
Table 1 shows the herbal medicines and 

decoctions that the pregnant women in their tribe 
drink. ‘Lagundi’, turmeric tea, and oregano leaves 
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were used as remedies for coughs and colds. Tea from 
‘Paminat’, a rind that can be found in the forests and 
rivers near their tribe, was taken to avoid relapsing 
from the tiresome pregnancy stage. 
Affirmatively, the study of Lamxay et al. (2011) stated 
that ethnic groups usually use medicinal plants in 
recovery during pregnancy, postpartum, and infant 
health care. 

 
Table 2 shows beliefs and traditions 

regarding pregnancy and childbearing acknowledged 
in their tribe. They believe that pregnant women 
should not walk around the tribe and forests because 
‘Danyar’ (evil spirits) might smell them and bother 
them. Bread might also result in the growth of the 
baby before it even comes out of the womb, so it is 
considered a forbidden food. Lastly, they believe that 
carrying heavy objects helps in making their labor and 
delivery a lot easier. 

 
Table 3 shows their cultural practices during 

childbearing. A smoke ritual or ‘Pasuob’ was 
performed. Caressing of the stomach was also 
practiced for the baby to come out easily. 

They believed that ‘Pasuob’ is necessary to be 
performed during pregnancy and labor to prevent 
‘Danyar’ or evil spirits from bothering the mother and 
child. Almost parallel to the study of Grey (2016), 
Aetas of Mt. Pinatubo also has a cultural act where 
they burn rubbers outside the woman’s house to drive 
evil spirits away. 

 
 
 
 
 
 
 

3.2 Agta Midwife as the Subject 

 
Table 4 shows the ceremonies during labor 

and delivery or childbearing that they perform. They 
have a smoke ritual or ‘Pasuob’ where they surround 
the woman’s body with smoke. She also caresses the 
woman’s stomach so that the infant can exit through 
the woman’s vagina easily. 

The answers of the subject were derived from 
her knowledge and experiences regarding midwifery 
guardianship. The subject answered ‘Pasuob’ and 
caressing of stomach since these activities were done 
during their labor and delivery. She also said that 
grapefruit, ‘anonang’, and ‘sambong’ are essentials for 
postpartum mothers when taking a bath. 
 
4.  CONCLUSIONS 

The Bihog Tribe has a lot of unusual cultures 
and traditions regarding childbearing, which is 
affirmed in the study of Grey (2016). However, the 
study revealed different cultural practices on driving 
away evil spirits which might disturb the woman and 
child. Grey stated that Aeta from Mt. Pinatubo burned 
rubber outside the house of the pregnant woman while 
the Agta from Sitio Mapatong, Brgy. Sto Tomas, 
Tagkawayan, Quezon performed ‘Pasuob’ using 
‘tawas’, incense, and ‘kamanyang’, or sometimes 
‘balete’. Pregnant women are also not allowed to walk 
around the tribe to avoid ‘Danyar’ (evil spirits) as part 
of prenatal care. Thus, the Bihog Tribe used turmeric 
and Paminat as herbal medicines and implemented 
food orders, which include restrictions from eating 
bread and cassava during prenatal, childbearing, and 
postpartum. The postpartum mother can also wash 
her body, only when she is allowed to, with grapefruit, 
‘anonang’, and ‘sambong’. 

The Agta women feared hospitals which 
made them stick to their usual traditions that might 
lead to some challenges and struggles such as no 
proper monitoring, health problems, or worse, death, 
because of lacking health care assistance. This 
conclusion affirmed what Withers and Lim (2018) 
have stated. They stated that one of the barriers to 
institutional birth is the women’s fear of unnecessary 
medical interventions. 

The Agta women coped with the struggles 
they have encountered by continuing to follow and to 
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believe the traditions and cultures they have in their 
tribe. They were also given assistance which affirmed 
to Matsubara et al. (2013), wherein he stated that 
satisfaction and a good environment can increase 
positive effects in the childbearing experience of the 
mother. 

The Agta midwife was taught by her mother, 
a former tribe midwife, about midwifery 
guardianship. Her knowledge and professionalism 
were beneficial to the women of the tribe. She 
performed midwifery guardianship based on her 
knowledge about their culture. 
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AAbbssttrraacctt::  ‘Magtatambal’ is a faith healer who specializes in curing animal bites. They have 
preserved medical cultures and practices in Tagkawayan, Quezon. This study used an 
ethnocultural type of qualitative research by utilizing interviews and observation. The subjects 
of the study were composed of three ‘magtatambal’: (1) ‘magtatambal’ in Barangay Aliji, (2) 
‘magtatambal’ in Barangay Bamban, and (3) ‘magtatambal’ in Barangay Sta. Cecilia, 
Tagkawayan, Quezon. They were purposively selected because of their differences in the 
method of treating animal bites and are specifically identified as experienced ‘magtatambal’. 
In the light of the findings, the researchers found out that ‘magtatambal’ 1 performs her 
medical practices by saying a Latin prayer, blowing air, and patting the body part bitten of the 
patient. ‘Magtatambal’ 2 performs her medical practices by washing the wound caused by the 
animal fangs using the ‘tambal’ (alcohol) and letting the victim drink one shot of the ‘tambal’. 
Lastly, ‘magtatambal’ 3 conducts theirs by putting a boiled ‘bolo’ (bamboo stalk) to the wound 
that will extract the venom from the victim’s body. The subjects encountered difficulty in 
handling patients who are already experiencing the effect of the venom. Passing the knowledge 
and the procedure is the subjects’ way to preserve their practices. 
 
KKeeyy  WWoorrddss::  ‘bolo’; ‘Magtatambal’; ‘tambal’; medical practices; ethnocultural 

 
1. INTRODUCTION 
 
1.1. Background of the Study 

 Humans have traditionally relied on nature 
to meet their essential needs, such as food, clothes, 
medicines, and natural healing remedies. Before, 
there were no high establishments, modern medical 
equipment, and further knowledge about medicine. It 
is impressive how diseased people are still able to 
survive without the things mentioned. Only 
traditional healing methods such as herbal ingestion, 
local incision, and prayers are given to its patients. 
The said procedures are done using traditional 
healing methods or sometimes termed as faith 
healing.  

 Faith healing is a method of medication in 
which a believer seeks divine intervention through 
praying to reconcile a particular ailment or condition. 
Since time immemorial, faith healing has been used 
by believers who adhere to different religions to heal 
diseases. Faith healers are the ones who conduct faith 
healing. Other than that, they have the ability to cure 
patients despite lacking the proper study from 
medicine. Usually, their knowledge came from their 
ancestors or was learned from their experiences. 

 A ‘magtatambal’ is a faith healer that can be 

found in Tagkawayan, Quezon. They specialized in 
treating snakebites, rabies, and other poisonous 
animal bites. They only differ from the methods on 
how they treat their patients. The availability of this 
medical practice helped save the lives of many people. 
However, due to the modernization of medicine, faith 
healing is slowly fading, and much more to vanish if it 
will not be preserved. If people forget about this 
culture, it will be lost over time. 

 Snakebite is a serious medical, social, and 
economic problem in many parts of the world, 
especially in tropical and subtropical countries, home 
to most of the world's dangerous snakes and have 
limited access to treatment. In Vietnam, the majority 
of traditional healers inherited their family 
businesses and learned healing skills and expertise 
from their forefathers and foremothers. Also, the 
affordable treatment cost compared to modern 
medicine is one of the factors for local people to use 
their service continuously.  

 According to Peprah et al. (2018), in their 
research entitled “Religion and Health: exploration of 
attitudes and health perceptions of faith healing users 
in urban Ghana,” faith healers served as the first port 
of call for disease curing and prevention for most 
users. Consumers of faith healing perceived their 
health status to be good due to the perceived 
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effectiveness of faith healing to cure health problems. 
 Traditional healers, however, are often 

neglected and left out from rabies prevention and 
control plans. Mental Floss UK (2018) stated the “cut 
and suck” method was discredited a few decades ago 
because research proved it to be counterproductive. 
They said that venom spreads to the victim’s system 
quickly, so there is no hope of sucking out a sufficient 
volume to make any difference as it can only increase 
the risk of infections. 

 The researchers pursue this study to explore 
their medical practices, to learn from their 
perspectives, and to understand their way of healing. 
This study will help determine the reliability of the 
said medical practices. Also, the study would help 
preserve the knowledge and culture of ‘pagtatambal’. 

 
1.2. Statement of the Problem 

 The study would like to investigate the 
medical practices of ‘Magtatambal’ in Tagkawayan, 
Quezon. Specifically, it sought to answer the following 
questions: 
1. What are the medical practices of the ‘Magtatambal’ 
in: 

1.1. Barangay Aliji, Tagkawayan, Quezon 
1.2. Barangay Bamban, Tagkawayan, 
Quezon, and 
1.3. Barangay Sta. Cecilia, Tagkawayan, 
Quezon?  

2. What are the challenges encountered by the 
‘Magtatambal’? 
 
3. How do the ‘Magtatambal’ preserve their medical 
practices?  
 
1.3. Significance of the Study 

 The study is beneficial to the faith healers to 
help them be recognized and preserve their culture 
and knowledge about treating patients. It would 
inform the community about alternative and natural 
processes used by the ‘magtatambal’. In addition, this 
study will give them enough information to 
understand better the traditions and cultures which 
their ancestors use. Also, the study might be helpful 
to the researchers pursuing similar studies as they 
can use this as a reference or guide. 

 
1.4. Scope and Delimitation 

 The study focused on the medical practices of 
‘magtatambal’ in Tagkawayan, Quezon. The study 
was conducted in Barangay Aliji, Bamban, and Sta. 
Cecilia. Each barangay inherent one ‘magtatambal’ 
who differs from one another by their medical 
practices. In connection, this study would determine 
the culture in doing the medical practice of the 
‘magtatambal’ and help preserve it by giving value to 

the practice and introducing it to the people. 
 

1.5. Conceptual Framework 
The researchers would like to study the 

ethnocultural about the medical practices of 
‘magtatambal’ in Tagkawayan, Quezon. 

In input, the researchers would gather the 
data from the selected ‘magtatambal’ in Tagkawayan, 
Quezon. 

In process, the researchers would analyze, 
observe, and conduct an interview. 

The output of the study is the medical 
practices in curing animal bites of ‘magtatambal’ in 
Tagkawayan, Quezon. 

 
1.6. Definition of Terms 

The following terms were conceptually and 
operationally defined: 
Bolo is a bamboo stalk in Tagalog. This is one of the 
materials used in ‘pagtatambal’. 
Medical practice is the practice of medicine by a group 
of physicians who share their premises and other 
resources. In this study, it is the term used for the 
medical process of the ‘magtatambal’ which is passed 
down from generation to generation. 
Pagtatambal is the practice and culture of treating 
animal bites without the use of modern medical 
apparatus. Tambal is the term that defines the main 
tool or equipment used by the ‘magtatambal’ to 
perform their medical practices. 
 
2. METHODOLOGY 

The study used an ethnographic type of 
qualitative research by utilizing interviews and 
observation. The findings of the study were based on 
the researchers’ observation and gathering of the 
information about the medical practices of the selected 
‘magtatambal’ in the different barangays of 
Tagkawayan, Quezon. The researchers conducted the 
study in Barangay Aliji, Bamban, and Sta. Cecilia. An 
interview protocol was prepared to gather sufficient 
data for the study. Also, the researchers observed the 
actual medical practices of the ‘magtatambal’. The 
subjects of the study were composed of three 
‘magtatambal’ in the selected barangays: one in 
Barangay Aliji, one in Barangay Bamban, and one in 
Barangay Sta. Cecilia. They were chosen purposively 
because of their differences in their medical practices, 
as well as their ability to articulate and describe their 
Ethnoculture. 
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3.  RESULTS AND DISCUSSION 
 

 
Table 1 shows how the ‘magtatambal’ 

perform their medical practices. The subjects uttered 
that they perform their healing by: (1) praying Latin, 
blowing, and patting the area of the victim’s wound; 
(2) pouring the liquor (‘tambal’) on the victim’s wound 
for it to be cleaned, then, letting the patient drink a 
shot of ‘tambal’; and lastly, (3) slitting a small piece of 
skin near the wound caused by the animal's bite and 
putting the boiled ‘bolo’ on the wound to sip the venom 
or rabies. 
 Mental Floss UK (2018) stated that venom 
spreads to the victim’s system quickly, so there is no 
hope of sucking out a sufficient volume to make any 
difference. It can only increase the risk of infections. 

 
Table 2 presents the tools and equipment 

used by the ‘magtatambal’ in their medical practice. 
The first ‘magtatambal’ said that she only uses prayer, 
which is composed of Latin words. The last two 
subjects stated that they used alcoholic beverages and 
a ‘bolo’ boiled in water, cotton, and blade.  
 The Latin language is mostly used in faith 
healing from then until now as it possesses powerful 
entities used as a medium for communicating with 
spirits to seek guidance for faith healing.  Using ‘bolo’ 
boiled in water removes unwanted bacteria that can 
affect the wound of the patient, and using alcohol is 
believed to be a good first aid for snakebite to dissolve 
the venom. 
 The use of alcohol to dissolve venom is 
questioned as it can affect the circulation of blood and 
the lymphatic system and can make the venom climb 
to the brain faster, leading to death. However, Hall 
(2018) supported that the use of alcohol can dissolve 
venom. 

 
Table 3 shows the summary of the subject’s 

answers in the interview. Their medical practices are 
mostly inherited and taught by their relatives and 
they only prescribe Amoxicillin (antibiotics). Only one 
of them performs a ritual, but they all treat other 
animal bites, including dogs, cats, and rats. The 
indicator that the venom is fully extracted is when the 
patient’s body is no longer numb, a liquid substance 
came out, and the ‘tambal’ was placed twice on the 
affected area. The ‘magtatambal’ finds the treatment 
challenging if the patient is already suffering from the 
effects of the venom. 

 
 4.  CONCLUSIONS 

In the light of the findings, the researchers 
found out that ‘Magtatambal’ 1 performs her medical 
practice by saying a Latin prayer, blowing air, and 
patting the body part bitten of the patient. 
‘Magtatambal’ 2 performs her medical practice by 
washing the wound caused by the animal fangs using 
the ‘tambal’ (alcohol) and letting the victim drink one 
shot of the ‘tambal’. Lastly, ‘Magtatambal’ 3 conducts 
theirs by putting a boiled ‘bolo’ (bamboo stalk) to the 
wound that will extract the venom from the victim’s 
body. They usually encounter difficulty in handling 
patients who are already suffering from the effects of 
the venom. Passing the knowledge and the procedure 
is the subjects’ way to preserve their healing. Knowing 
and understanding these medical practices helps in 
appreciating the knowledge and culture of Filipinos. 
This is an important part of history that defines who 
Filipinos are, and this traces back to the strong belief 
in the faith of the Filipinos. 
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AAbbssttrraacctt::  Oral health, waste management, and sustainability are prevalent issues faced by 
developing countries. Relative to these concerns, there remains a need for oral hygiene 
essentials that are both effective and environmentally responsible. This study aims to explore 
the feasibility of banana pseudostem fibers (BPF) as an alternative material for sustainable 
dental floss in terms of two physical properties, namely, tensile strength and elongation at 
break. Fibers were mechanically extracted from the outermost sheaths of banana pseudostems 
to produce two sample groups, unwaxed BPF and waxed BPF, the latter comprising fibers that 
were coated with a mixture of two parts coconut oil and one part candelilla wax. Both sample 
groups were tested for tensile strength and elongation at break. According to the mean and SD 
of both groups and one-way MANOVA, unwaxed BPF had significantly higher tensile strength 
and elongation at break than waxed BPF, revealing that the wax coating process diminished 
the physical properties of the BPF due to thermal degradation. Furthermore, the application 
of the coconut oil-candelilla wax coating was found to have a large effect on tensile strength 
and a small effect on elongation at break. Results show that there is potential in BPF to be an 
alternative material for dental floss in relation to the examined properties, although it may 
not be a substitute for synthetic dental floss material by itself. Modifying the fiber extraction 
and wax coating processes involved and assessing the chemical properties of the material are 
also recommended for further research. 
 
KKeeyy  WWoorrddss::  banana pseudostem fibers; candelilla wax; coconut oil; dental floss; 
sustainability 

 
1. INTRODUCTION 

Oral hygiene is a common problem amongst 
the youth, and the issue is amplified among those in 
rural areas. One study explores oral health 
perceptions and dental care behaviors among such 
rural adolescents, enumerating several difficulties 
regarding dental care access such as finances, 
transportation, fear, issues with health insurance, 
and parental responsibility (Dodd et al., 2014). The 
aforementioned factors that impede the attainment of 
good oral health are further augmented in the case of 
low-income communities in poor developing countries. 
Many of these communities do not have sufficient 
income to acquire oral health, nor do they have 
immediate access to such. 

A greater extent of knowledge on oral health 
promotion was equated to a greater frequency of tooth 
brushing and dental flossing (Akpabio et al., 2008). 
Even then, most oral hygiene essentials such as 
toothbrushes and dental floss make use of plastic, 
which has constantly been reported to be dangerous 
not just to the environment but also to human health. 
While some studies and inventions attempted to 

develop commercially sold oral hygiene essentials into 
more sustainable commodities, most of the resulting 
products only partially consist of biodegradable 
materials. Hence, the purpose of this study is to 
explore possible alternative materials that may be 
used in creating an oral hygiene essential that is not 
only completely biodegradable but can also be 
produced through sustainable methods.   

 
2. LITERATURE REVIEW 

Dental floss or dental tape is one of the 
commonplace instruments used in oral hygiene. At its 
simplest, it is a filament (or a bundle of filaments) that 
fits between two teeth for the removal of material. 
Burch (1995) states that the tensile strength of dental 
floss significantly affects its durability and efficacy. To 
reduce the risk of gum injury from flossing, some 
variants of dental floss are coated with wax to 
decrease the coefficient of friction. Submergence 
techniques are commonly employed to ensure that 
each fiber is evenly coated. Following this, the excess 
coating is removed, and the floss threads are dried to 
solidify the wax coating and prevent contamination 
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(Tseng et al., 2000). Standard dental floss waxing 
usually requires a wax that has a melting point 
between about 57°-93°C, such as beeswax, paraffin, 
candelilla, and microcrystalline waxes (Evazynajad & 
LeGrande, 2006). 

Most studies geared toward the development 
of sustainable dental floss have utilized silk as the raw 
material, while others modified the components of the 
wax coating instead of the floss material itself. Table 
1 displays a summarized comparison among several 
forms of dental floss.  

Banana fiber is a lignocellulosic fiber, which 
is obtained from the pseudostem of banana plants. 
Banana fiber has good strength properties comparable 
to those of conventional materials such as glass fiber. 
It is lightweight and sustainable and has a high level 
of strength, smaller elongation, and better fire 
resistance (Bhatnagar et al., 2015). In terms of fiber 
extraction and processing, Subagyo and Chafidz 
(2018) identified three main steps: 1) tuxing, which 
refers to the manual or mechanical removal of the 
fiber bundles from the pseudostem layers; 2) retting, 
which involves water absorption and microbial 
activity to decompose pectin, the substance which 
binds the fibers to the woody center of the pseudostem, 
and; 3) degumming, which entails the boiling and 
washing of fibers to neutralize them, remove 
impurities, and break them down into smaller 
filaments (Ebisike et al., 2013). 

From reviewing existing literature, the 
proposed product is a wholly sustainable alternative 
material for dental floss made primarily out of banana 
pseudostem fibers (BPF) and coated with a natural 
wax.  

 
3. CONCEPTUAL FRAMEWORK  

As shown in Figure 1, the research involves 
one independent variable: the application of the 
coconut oil-candelilla wax coating. Additionally, two 
dependent variables represent physical properties to 
be measured: 1) tensile strength and 2) elongation at 
break. 

Previous studies have demonstrated that 

plant fibers are a feasible alternative raw material for 
dental floss in terms of physical properties. The most 
relevant of these properties are tensile strength and 
elongation at break, which are both thoroughly 
associated with dental floss efficacy. Among several 
natural fibers, the intrinsic physical characteristics of 
BPFs—which the chemical compounds cellulose and 
lignin are responsible for—make them ideal 
substitutes to synthetic polymers such as nylon 
(Subagyo & Chafidz, 2018) and, therefore, appropriate 
for the experimental dental floss material. However, a 
certain intervention is required to improve the 
elongation of banana fibers. 

According to Suwansanit (2009), the presence 
of a wax coating can significantly increase the 
elongation of dental floss. The utilization of BPF for 
the experimental dental floss material in this study 
leads the researchers to assume that the effect of a 
wax coating on dental floss might also be applicable to 
plant fibers, at least in part. Hence, the application of 
a wax coating will be the intervention done on BPF to 
increase their elongation at break and, at the same 
time, emulate the components found in standard 
dental floss. In addition, coconut oil and candelilla 
wax are the chosen wax mixture ingredients for these 
reasons: their antimicrobial properties (Peedikayil et 
al., 2015), their average melting point that meets the 
minimum requirement for dental floss wax, and their 
recurrent use in both experimental and commercially 
available dental floss as a substitute for synthetic 
waxes. 
 
4. STATEMENT OF THE PROBLEM 

1. What is the effect of the utilization of 
banana pseudostem fibers (BPF) and the application 
of the coconut oil-candelilla wax coating on the tensile 
strength and elongation at break of the unwaxed and 
waxed BPF? 

2. Is there a significant difference in tensile 
strength and elongation at break between the 
unwaxed BPF and waxed BPF? 

 
5. METHODOLOGY 

This study utilized an experimental research 
design comprising two sample groups: 1) unwaxed 
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BPF or manually extracted banana pseudostem fibers 
and 2) waxed BPF or manually extracted banana 
pseudostem fibers coated with the coconut oil-
candelilla wax. 

Banana pseudostems and coconuts were 
procured from a local farm and market. Candelilla 
wax was purchased from a cosmetics supplier. Other 
necessary materials were provided by the researchers 
to account for the unavailability of laboratories. A 
research ethics checklist and request letter for data 
gathering were also submitted for permission to 
conduct the methods at home. 

The outer sheaths were separated from the 
inner layers of the pseudostem by hand. For each 
sheath, the non-fibrous internal layer was pulled from 
the fibrous external layer with a knife. The trimmed 
fibrous layers were boiled for 45 minutes then 
repeatedly scraped to be separated into individual 
strands. These fibers were washed with distilled 
water and left to dry overnight. After, the fibers were 
randomly grouped into two, corresponding to the two 
sample groups—unwaxed BPF and waxed BPF. Then, 
oil was extracted from fully mature coconuts using the 
hot extraction method (Agarwal & Bosco, 2017). The 
coconut oil was mixed with candelilla wax in the ratio 
2:1, respectively, and heated through a bain-marie at 
80°C. Fibers for the waxed BPF group were immersed 
in the heated wax mixture, then transferred one by 
one to a parchment-lined tray. Finally, samples were 
packaged and delivered for testing through the ASTM 
D 3822 method. 

Data were later organized in Excel prior to 
statistical treatment. 
 
6. DATA ANALYSIS 

Data were analyzed through mean and 
standard deviation comparison and one-way 
MANOVA with the aid of IBM SPSS Version 24 
software. 

 
7. RESULTS AND DISCUSSION 
 
7.1 Effects of BPF utilization and wax 
application on the physical properties of 
the experimental dental floss material 

Sixty-four cases were examined for each 
group (n=64). As seen in Table 2, unwaxed BPF has 
higher tensile strength (M = 11.96, SD = 3.52) than 
waxed BPF (M = 4.63, SD = 1.54). Similarly, the 
elongation at break of unwaxed BPF (M = 3.77, SD = 
0.73) is higher than that of waxed BPF (M = 3.01, SD 
= 1.35).  

Both unwaxed and waxed BPF possess lower 
tensile strength and elongation compared to most 
commercially sold dental floss, as well as 
experimental dental floss from previous studies.  

Frequently exposing the fibers to water 
during the extraction procedures may have reduced 
fiber extension (Subagyo & Chafidz, 2018). A 
multicomponent polymer dental floss developed by 
Tseng et al. (2000) had a break strength in the range 
of 14.61–32.56 N, the minimum value of which is 
relatively close to the unwaxed BPF’s mean tensile 
strength of 11.96 N. What makes this comparison 
interesting is that the polymer dental floss and 
unwaxed BPF have nearly similar tensile strengths 
despite the former comprising synthetic material and 
a larger number of filaments than the latter, 
suggesting that there are merits to unwaxed BPF.  
Statistical analysis shows that unwaxed BPF had 
better tensile strength and elongation at break than 
waxed BPF, which indicates that the application of the 
coconut oil-candelilla wax coating had an adverse 
effect. This is contrary to what was previously 
believed, particularly that the wax would significantly 
improve elongation (Supanitayanon et al., 2017; 
Suwansanit, 2009). A primary reason for the negative 
effect of the wax application may be the thermal 
degradation of BPF, which takes place at 30–144°C. 
Submerging the fibers at a temperature of 80°C 
during the wax coating process led to physical 
deterioration due to the evaporation of moisture from 
the fibers (Alwani et al., 2014, as cited in Subagyo & 
Chafidz, 2018). 
 
7.2. Feasibility of unwaxed and waxed 
BPF as an alternative dental floss 
material  

 
 
 
 
 
 
 
 

 
Table 3 presents a significant difference in 

tensile strength and elongation at break between 
unwaxed and waxed BPF F (2, 125) = 115.572, p < 
0.05, Pillai’s Trace = 0.649, partial 2 = 0.649. 
Furthermore, the application of the coconut oil-
candelilla wax coating had a large impact on tensile 
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strength (partial 2 = 0.649) and a small effect on 
elongation at break (partial 2 = 0.111). 
Results correspond with those of Phonhan et al. (2014) 
despite varying floss material, although few works 
offer justification. In this study, at least, it can be 
inferred that the discrepancies in data are not solely a 
consequence of the wax application but are also 
attributed to the intrinsic physical characteristics of 
BPF. Jayaprabha et al. (2011) found that banana 
fibers across various pseudostem layers differed far 
more in maximum force sustained than they did in 
elongation, hence the larger discrepancy in tensile 
strength and the smaller discrepancy in elongation 
between the two BPF samples. Nonetheless, 
theoretical explanations must be considered, as the 
experiment is only limited to two physical properties. 
It is possible that what the waxed BPF samples lack 
in physical properties is compensated for in other 
areas such as user experience, refined fiber surface 
(Supanitayanon et al., 2017; Reddy & Yang, 2005), 
and antimicrobial properties (Peedikayil et al., 2015; 
Darby & Walsh, 2010). 

In light of existing literature, it can be 
deduced that the less favorable physical properties of 
waxed BPF are not necessarily a consequence of the 
wax coating itself, but rather of the process by which 
the wax was applied to the fibers. On its own, BPF 
may not be a suitable substitute for conventional 
dental floss material and would need to be 
supplemented with some sort of synthetic ingredient 
or treatment to meet the criteria for standard dental 
floss. Even so, it is safe to conclude that when met with 
the exact conditions provided by the research, there is 
potential for BPF to be further developed into an 
alternative material for dental floss that is not only on 
par with conventional materials but is also 
sustainable and environment-friendly. 

 
8. CONCLUSIONS 

In summary, unwaxed BPF possesses 
significantly higher tensile strength and elongation at 
break than waxed BPF. The adverse effect of the wax 
application on the physical properties of the BPF is 
not necessarily because of the wax itself, but rather of 
the wax coating process employed, wherein exposure 
to a certain temperature led to the thermal 
degradation of the fibers. Information derived from 
existing literature shows that, while unwaxed BPF 
has better physical properties, waxed BPF is not 
entirely unfeasible due to the added benefits provided 
by the application of wax. By itself, BPF may not be a 
suitable replacement for commercially available 
dental floss, but modifying the processes involved in 
this research may further develop BPF into a 
comparable and sustainable alternative to 
conventional dental floss material. It is worth noting, 
though, that the scope of this discussion is limited, as 

it only entails two physical properties for variables. 
For future studies, combining banana fibers with 
another synthetic or natural ingredient and 
developing banana fiber-derived plastics may lead to 
more feasible products. Analyzing chemical and 
antimicrobial properties is also recommended. 
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AAbbssttrraacctt::  The synthesis of hybrid pigments has been studied as these provide a safer 
alternative to modern synthetic pigments that are stable but are unsafe. This paper provides 
a systematic review of previous research on hybrid pigments composed of anthocyanins 
combined with different mineral clays, particularly saponite, montmorillonite, halloysite, 
palygorskite, and sepiolite. The research was carried out by summarizing the related literature 
cited and comparing each paper to another by the processes that were used and interactions 
that occurred in creating the hybrid pigment. The findings showed that the literature cited 
used adsorption as the method of combining the anthocyanin dye and the mineral clays used; 
the interactions that occurred were the intercalation of the dye and stabilizer used. 
Additionally, it was shown that the hybrid pigments exhibited improvement with respect to 
their stability in different areas, particularly pH, chemical, thermal, color, and light stability. 
Overall, the paper has shown the development and improvement in hybrid pigment research, 
particularly with anthocyanin hybrid pigments. 
 
KKeeyy  WWoorrddss::  hybrid pigments; anthocyanins; clay minerals 
 

1. INTRODUCTION 
Pigments have played an important role in 

multiple industries, particularly the food, automotive, 
plastic, and paint industries (Bruni et al., 2019). 
Natural pigments are organic pigments derived from 
organic sources such as plants, animals, and fungi 
(Dufosśe, 2014). These plant-based natural dyes and 
pigments are useful but are unstable, meaning they 
are susceptible to fading and possess poor 
colorfastness (Kasiri & Safapour, 2013). Synthetic 
inorganic pigments are used in different applications 
across different industries for their incredible 
stability, although their disadvantage is their toxicity 
(Venil & Lakshmanaperumalsamy, 2009). With these 
in mind, the synthesis of hybrid pigments has been 
studied as hybrid pigments are a combination of the 
qualities of both organic and inorganic materials. 

In order for a hybrid pigment to be produced, 
a natural pigment source will have its dye extracted 
through different methods. After the dye is extracted, 
another set of processes is done to combine the dye and 
the inorganic material, such as a binder or a stabilizer. 
It is incorporated into the composition of the pigment 
to improve the quality of the colorant, making a hybrid 
pigment in the process (Li et al., 2019). Current 
research papers have shown different results 
depending on the materials used and the processes 
involved in creating the hybrid pigment.  

The information produced by each paper 
contributes to the existing body of knowledge 

regarding hybrid pigments, although papers which 
summarize these research papers for convenience are 
not common. The research gap presents itself, as there 
is a need for organized information and knowledge 
regarding hybrid pigments. This paper aims to 
summarize past research regarding the production of 
hybrid pigments and discuss the processes, chemical 
interactions, and results of the cited literature.  

As discussed, organic pigments are 
environmentally friendly and safe to use compared to 
inorganic pigments that are more stable but harmful. 
Hybrid pigments are created to combine the stability 
and safety of both, although there is a lack of 
organized information regarding hybrid pigments. 
The objective of this research is to address the 
following research statements: 
a) Identify past research that discusses hybrid 

pigments created with anthocyanins and different 
stabilizers. 

b) Determine the processes and chemical 
interactions brought about by the 
experimentation. 

c) Compare the pigments produced based on the 
processes, safety, and stability given the 
information gathered from past research. 

The paper discusses different research done 
in the past regarding hybrid pigments, which will 
involve the combination of a dye or colorant, 
specifically anthocyanin, stabilizers including 
saponite, montmorillonite, halloysite, palygorskite, 
and sepiolite. The paper will only cover descriptions of 
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the materials, processes involved in creating hybrid 
pigments, interactions between the anthocyanin and 
the stabilizer, and results from each of the 
experiments performed.  The research will be done to 
help gather the existing knowledge into one paper 
which would serve as a review of literature for the 
research papers used and cited. This would help add 
convenience to future researchers, as the summary 
paper will help provide the necessary information 
needed by the researchers to gain a better 
understanding of hybrid pigments, particularly those 
made using anthocyanin as the dye material and 
stabilizers previously mentioned.  
 
2. COMPARISON RESEARCH 

The research was carried out by gathering 
and summarizing multiple research papers regarding 
hybrid pigments specifically made with anthocyanin 
dyes and clay minerals such as saponite, 
montmorillonite, halloysite, palygorskite, and 
sepiolite. The papers were sourced from different 
articles and journals from websites such as Google 
Scholar, ResearchGate, and ScienceDirect.  

Anthocyanins were chosen due to their 
versatility in a variety of applications as well as their 
abundance in the environment. These compounds 
exhibit the potential as better industrial colorants, 
health supplements, and as a component in the 
development of solar-based, renewable energies (Silva 
et al., 2017). Singh et al. (2018) cite that anthocyanins 
are extracted from numerous sources, including 
flowers, fruits, vegetables, and leaves, thus being a 
renewable resource.   

The clay minerals used were chosen based on 
the availability of papers that used anthocyanin dyes 
in creating the hybrid pigment. According to Trigueiro 
et al. (2018), clay minerals have layered structures 
and are capable of ion exchange, thus being useful as 
stabilizing agents for anthocyanins. The ion exchange 
capacity contributes to the intercalation process with 
the help of intermolecular forces. The research studies 
cited were compared to each other by determining the 
process used in combining the dye and stabilizer, the 

interactions that occurred, as well as the 
characteristics of the pigment produced and its 
applications. 

Table 1 shows a summary of the different 
research papers cited in this paper. It is noted that 
several reagents mentioned in the table are modified 
versions of existing clay minerals to improve the 
quality of the hybrid pigment further. Adsorption, a 
process in which a dye and stabilizer solution is 
centrifuged and left out to dry for the dye to adhere to 
the stabilizer's surface, is the method commonly used 
in the cited studies to combine the anthocyanin 
pigment with the stabilizers (Britannica, 2013). This 
was the chosen method as clays have high adsorption 
capacity and are capable of ion-exchange (Trigueiro et 
al., 2018). The adsorption process, despite being done 
with different clay minerals, exhibited the same 
interaction throughout. As explained in a paper by 
Lagaly, Ogawa, and Dékány (2012), intercalation 
occurs when molecules from a compound penetrate 
another compound's layers. In this case, the 
anthocyanin dyes intercalated into the mineral clays' 
layers in each of the respective research to form hybrid 
pigments. Dipole forces attract both the dye and clay 
together, causing deformation in the interlayers by 
slowly widening the space between two clay layers. 
Once the space is large enough, the rest of the dye 
molecules enter the interspace, combining with the 
clay and forming a hybrid pigment. 

 
Table 2 shows a summary of the cited 

research, specifically on the characteristics of and 
stability of the pigments produced. It was observed 
that most of the pigments produced are affected by the 
pH level. The research cited showed that a color 
change occurs when the pH level is manipulated 
wherein the process was carried out by exposing the 
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hybrid pigment in an acidic atmosphere using 
hydrochloric acid (HCl) and then exposing it in a basic 
atmosphere using either ammonium hydroxide 
(NH4OH) or ammonia (NH3) for at least 6 to 10 
minutes per exposure in a desiccator. Li et al. (2019) 
used slow oscillation at 70 revolutions per minute 
(rpm) for 24 hours at room temperature after applying 
the pigment into 10mL of hydrochloric acid and 10mL 
ammonium hydroxide, respectively. Silva et al. (2019) 
used sodium borate buffer solutions with a pH level of 
10 and sodium acetate buffer solutions with pH levels 
of 4, 5, and 6 that were mixed with a sample of the 
pigments made and was stirred for 24 hours and was 
centrifuged and dried. This characteristic contributes 
to the overall stability of the pigment, particularly the 
chemical and pH stability of the produced pigment. It 
was also observed in the research done by Lima et al. 
(2020) that the pigments were environmentally 
friendly, making them a potentially useful pigment in 
terms of sustainability and safety. This is due to 
hybrid pigments possessing the carbon-based 
structures of natural pigments which are considered 
to be environmentally friendly as these do not 
generally include heavy metals or similar chemicals 
that are toxic and can cause damage to the 
environment but at the same time, possessing the 
stability and durability of inorganic materials (Bruni 
et al, 2019; Ebrahimi & Gashti, 2015; Li et al 2019). 
Ribeiro et al. (2020) mentioned that higher 
concentrations of montmorillonite contribute to more 
stability, which was observed throughout the 
experimentation. 

The colors exhibited by the hybrid pigments 
made in each of the research varied across the 
research cited. It was observed in anthocyanin-
saponite hybrid pigments produced in the research 
done by Lima et al. (2020a), Lima et al. (2020b), and 
Ogawa et al. (2017) that the colors exhibited by the 
hybrid pigment were pink or blue, although the 
pigment exhibited by Ogawa et al. (2017) was shown 
to exhibit lighter variants of the colors mentioned.  
The colors of the pigments are capable of changing 
from pink to blue depending on the pH level, wherein 
the hybrid pigment becomes pink when exposed to an 
acidic environment or blue when exposed to a basic 
environment. This principle also applies to the 
pigments produced by Li et al. (2019a) which exhibited 
dark brown or light brown colors for the anthocyanin-
montmorillonite hybrid pigment and pale red or light-
yellow colors for the anthocyanin-halloysite hybrid 
pigment; Ribeiro et al. (2018) which exhibited red or 
dark red colors for the anthocyanin-montmorillonite 
hybrid pigment and Li et al. (2019b) which exhibited 
bright pink or steel gray colors for the anthocyanin-
palygorskite hybrid pigment. Lastly, the pigment 
produced by Silva et al. (2019) showed a variety of 
colors which included  peach, orange, green, light 

purple, and yellow, as the pigments produced in this 
research were aimed to be bright and fluorescent, 
hence the large variety of colors. The differences in 
colors were mainly due to the different sources of 
anthocyanins used in each of the respective research 
cited. 

All pigments have exhibited better stability 
in different aspects. The anthocyanin-saponite hybrid 
pigments by Lima et al. (2020a), Lima et al. (2020b), 
and Ogawa et al. (2017) have shown to be resistant to 
degradation due to pH changes in the environment as 
well as light. The anthocyanin-montmorillonite hybrid 
pigments by Li et al. (2019a) and Ribeiro et al. (2018) 
have shown improvements with thermal, chemical, 
light, pH, and color stability based on the cited 
research. The anthocyanin-halloysite hybrid pigment 
by Li et al. (2019a) has shown improved pH and color 
stability. The anthocyanin-palygorskite hybrid 
pigment by Li et al. (2019b) has shown stability 
against heat and chemical erosion. Lastly, the 
anthocyanin-sepiolite hybrid pigment by Silva et al. 
(2019) exhibited improved color and thermal stability. 
Each of the different improvements in stability was 
observed from the testing carried out in each of the 
research. The improvement in pH stability was noted 
due to the reversible behavior of pigments in terms of 
color-changing ability, wherein the pigments can 
change from one color to another and vice versa by 
exposing the pigment in an acidic or basic atmosphere. 
The improvement in light, thermal, and color stability 
was noted due to the decreased amount of fading or 
destruction under the light of the hybrid pigment. The 
increased stability is due to the inorganic component 
of the hybrid pigments, which were combined with the 
natural pigment through the methods mentioned. 
With the intercalations that occurred in the process, 
the mineral clays used were able to create another 
layer of protection which improved the overall 
stability of the hybrid pigment. 

The pigments produced in the cited literature 
are shown to be useful in different applications. The 
saponite hybrid pigments are applicable as color-
changing pigments as well as atmospheric acidity 
sensors. The montmorillonite hybrid pigments are 
useful as lake pigments, pH indicators, or colorants. 
The halloysite hybrid pigment is useful as a pH 
indicator. The palygorskite hybrid pigment was 
mentioned to be potentially useful in the development 
of an intelligent film that can detect the freshness of 
food. Lastly, the sepiolite hybrid pigment is useful as 
a fluorescent hybrid pigment. Based on the 
information, it was observed that most of the 
applications of the pigments are connected to the 
ability of the pigments to change color depending on 
the pH level, as the recommended applications were 
based on the mentioned observations. 
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3.  CONCLUSIONS 
This paper provides a systematic review of 

different research on hybrid pigments created with 
anthocyanins and several clay minerals. Hybrid 
pigments have been studied due to their 
environmentally friendly properties from natural 
pigments combined with the stability from synthetic 
pigments. Different research papers regarding hybrid 
pigments made with anthocyanins combined with 
different mineral clays, particularly saponite, 
montmorillonite, halloysite, palygorskite, and 
sepiolite, were discussed and elaborated. A 
comparison between the processes and interactions 
has shown that all the cited research utilized 
adsorption to combine the components, which led to 
the occurrence of intercalation between the 
anthocyanin and stabilizer, thus forming the hybrid 
pigment. It was observed that all the pigments, 
regardless of stabilizer used, exhibited color-changing 
properties, wherein the color of the pigment can be 
manipulated by changing the pH level of the 
environment. The pigments produced a variety of 
colors, which included pink, blue, red, brown, yellow, 
orange, purple, and several more colors. The stability 
of the pigments has improved, as described through 
each of the respective research cited, which included 
improvements in chemical stability, light stability, 
color stability, and thermal stability. With that in 
mind, the different possible applications of the hybrid 
pigments include acidity sensors, colorants, general-
use lake pigments, and may also lead to the 
development of intelligent film capable of detecting 
the freshness of food. Overall, the paper has shown the 
development and improvement in hybrid pigment 
research, particularly with anthocyanin hybrid 
pigments. 
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AAbbssttrraacctt::  Bamboo cellulose is a non-dangerous, biodegradable polymer with high elastic, 
compressive quality thereby beneficial in commercial and pharmaceutical industries. 
However, preparing it involves a complex procedure of solvent dissolution. NaOH/urea solution 
is a common solvent for cellulose dissolution, but its efficiency varies with temperature and 
concentration. Thus, this study aims to synthesize evidence on the efficiency of NaOH/urea 
solution in bamboo cellulose dissolution; identify the most suitable concentration and 
temperature of NaOH/urea; and determine the relationships between its concentration, 
temperature and bamboo cellulose’ dissolution rate. Extracted data indicated the bamboo 
source sample, NaOH/urea concentration, temperature, and dissolution results from five 
databases and utilized Quality of Reporting of Meta-analyses (QUOROM) and Assessment of 
Multiple Systematic Reviews (AMSTAR) instruments for the studies’ quality assessment. 
Among the studies, 93% utilized the concentration ratio of 7:12:81; therefore, concentration’s 
minimal changes did not profoundly affect the dissolution, given the same temperatures. Out 
of fifteen studies, eight used -12°C affirming that minimal changes in temperature affect the 
dissolution results. The Chi-square test revealed that only temperature and concentration 
indicate a significant relationship (x2=5.793, P<0.10). The heterogeneity test displayed a small 
amount of heterogeneity (I2= 33.42%,  P<0.10; I2= 1.8%,  P<0.10) on the gathered data that 
may be clinically unimportant, making the data considerably homogeneous. Hence, this 
provides significant evidence validating the efficiency of 7:12:81 NaOH/urea aqueous solution 
at -12°C in the dissolution of bamboo cellulose. 
   
KKeeyy  WWoorrddss::  bamboo cellulose; bamboo cellulose dissolution; NaOH/urea; meta-
analysis; heterogeneity test 

 
1. INTRODUCTION 

Bamboos are distinguished by woody and 
hollow culms, intricate rhizomes and branching 
processes, narrow leaf blades, and visible sheathing 
organs. One main component of bamboo is cellulose 
(𝐶𝐶6𝐻𝐻12𝑂𝑂6), one of the most universal natural 
polymers on earth. It is a non-dangerous, 
biodegradable polymer with high elastic and 
compressive quality, but it has across the board use in 
different fields, like the pharmaceutical industry and 
the construction industry that incorporates cellulose 
insulation. However, the cellulose must be 
disintegrated first through solvation to melt it (Gupta 
et al., 2019).  

Preparing bamboo cellulose is difficult and 
usually takes numerous steps, as there are many 
solvents to experiment with. Local cellulose must be 
dissolved in a solvent in order to melt it. Most of the 

dissolvable frameworks known have a restricted limit 
of disintegration that is poisonous and costly, 
restricting their mechanical capabilities. Another 
approach in cellulose dissolution shows that cellulose 
is soluble in aqueous NaOH underneath 268 K inside 
a particular focus scope of NaOH. This framework is 
modest, possibly non-contaminating, utilizes 
extremely regular synthetics, and is moderately 
simple to deal with (Alves, 2015). Therefore, the focal 
point of this study is to collect and analyze related 
studies about the dissolution of bamboo cellulose 
using NaOH/urea. Specifically, this work determines 
the most suitable concentration and temperature that 
can maximize the solubility of bamboo cellulose using 
NaOH/urea and the relationships between the 
concentration and temperature of NaOH/urea and the 
solubility of bamboo cellulose.  
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2. METHODOLOGY 
In identifying the articles that were reviewed 

in this study, the researchers followed the created 
criterion while specifying certain “identifiers” from 
the paper and made use of a checklist set adapted from 
Porritt et al. (2014) in Table 1. The following set of 
keywords was used for searching: “Bamboo Cellulose,” 
“Cellulose Dissolution,” “Bamboo Cellulose Solvation,” 
“Dissolution of Bamboo Cellulose,” and “NaOH/urea.” 
The bamboo sample sources were sorted into three 
categories, namely Bamboo Pulp, Bamboo Pulp 
Boards, and Pretreated Bamboo. 

This also utilized Quality of Reporting of 
Meta-analyses (QUOROM) (Russo, 2007) and 
Assessment of Multiple Systematic Reviews 
(AMSTAR) (Pizarro et al., 2021) instruments in 
assessing the quality of the studies from the database 
search. After the article screening process using 
Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) guidelines (Moher et 
al., 2009), as displayed in Figure 1, data will be 
extracted from the studies eligible for inclusion. These 
extracted data were presented in a tabular format 
that identified the NaOH/urea concentration, 
temperature, and dissolution rate from each study. 
Moreover, statistical analysis increased the reliability 
of findings through the heterogeneity chi-square test 
and Higgins’ I² heterogeneity statistic, as these tests 
are also required in a meta-analysis. After conducting 
all statistical treatments, these results were used in 
further analysis in determining the most suitable 
concentration and temperature for bamboo cellulose’s 
maximized solubility in NaOH/urea aqueous solution. 

 

3.  RESULTS AND DISCUSSION 
In gathering studies, a total of 605 studies 

were available from the databases that were searched 
using the keywords. From these studies, 53 studies 
chosen based on the title were screened and 
underwent the identification of studies wherein 
screening of the abstract and full text was executed. 
Of these, only 15 studies have met the criteria of 
quality assessment and were used for data extraction, 
as shown in the screening process in Figure 1.  
Furthermore, the study of Yang et al. (2018) used 
bamboo pulp boards obtained from Guizhou, China 
which were dissolved with 7% NaOH/12% urea/81% 
distilled water at -12 °C. It was found that as soon as 
cellulose fibers are placed into NaOH/urea aqueous 
solution, they swell, and part of the intra- and 
intermolecular hydrogen bonding are destroyed. The 
work of Chen et al. (2015) used bamboo pulps which 
were obtained after delignification with sodium 
chlorite and alkaline treatment with 25% potassium 
hydroxide from bamboo. It was dissolved in a 7/12 wt 
% NaOH/urea solution at -12.6 °C. In this study, 
bamboo pulps just swelled in the NaOH/urea aqueous 
solution since it had been demonstrated that only 
cellulose with a viscosity-average molecular weight 
below 10.0 × 10⁴ Da could be completely dissolved in 
NaOH/urea aqueous solution. Shi et al. (2017) used 
commercial bamboo dissolving pulp boards provided 
by Sichuan Lee & Man., while commercial bamboo 
dissolving pulp boards provided by Sichuan Liwen 
Paper Co. Ltd. were also used by Shi et al. (2017). Both 
were dissolved with 7% NaOH and 12% urea aqueous 
solution at -13 °C, with a dissolution rate of 43.4.  
Additionally, Lin et al. (2017) used bamboo pulp 
obtained from Sichuan, China, and dissolved it in 7% 
NaOH, 12% urea, and 81% H2Osolution at -13 °C. 
After stirring for 10 min, they observed a homogenous 
cellulose solution. Moreover, bamboo (Phyllostachys 
heterocyla) pulp from Guizhou Chitanhua Paper 
Industry Co., Ltd. was used by Zhu et al. (2015), which 
was dissolved at 7% NaOH and 12% urea, precooled to 
4 °C and maintained at -12 °C. It had a dissolution 
rate of 100% with a transparent and viscous bamboo 
pulp cellulose solution. Similar results were observed 
by Nguyen et al. (2019) where they used micron-size 
White Bamboo (Dendrocalamus membranaceus 
Munro) fibrils, a pretreated bamboo from Hoa Binh 
Province, Vietnam, which was dissolved in 7% NaOH, 
12% urea, and 81% distilled water at 5°C. Their 
results show almost 24% dissolution with a semi-
transparent to transparent cellulose. In the study of 
Tang et al. (2017), cellulose was obtained from a 
bamboo dissolving pulp board from Sichuan, China, 
where it was dissolved in NaOH/urea/water solution 
(7:12:81 by weight) at -12°C. In the cellulose I crystals, 
the hydrogen bonds were destroyed when the cellulose 
I crystals were dissolved in NaOH/urea solution. 

275



  
 MATERIALS ENGINEERING 

Moreover, Li et al. (2011) also used pretreated 
bamboo, but with partially delignified bamboo 
(Neosinocalamus affinis) culms which were 100% 
dissolved with 7% sodium hydroxide/12% urea 
solution at -12 °C. Figure 2 summarizes the 
dissolution rate of the aforementioned individual 
studies while Table 2 summarizes the data extracted 
from these studies.  

Out of the 15 studies, 14 studies (93%) 
utilized the 7:12:81 ratio for the concentration of 
NaOH/urea aqueous solution (see Figure 3). Almost 
all of these studies showed the said concentration to 
be 100% effective for bamboo cellulose dissolution. 
Varying dissolution rate may have resulted from other 
factors like vigorous stirring (Nguyen et al., 2019), 
ultrasound/ethanol pretreatment (Li et al., 2021), and 
vacuum oven drying (Shi et al., 2017 & Shi et al., 
2017); yet, they are still proven to be effective. 
However, the study of Ma et al. (2017) used the 
concentration ratio of 7.5:11:81.5. The minimal 
change in the concentration did not greatly affect the 
dissolution of bamboo cellulose, given that the 
temperature is the same. For these reasons, the 
optimum NaOH-urea-distilled water ratio for 
dissolving bamboo cellulose is 7:12:81. 

 

 

 

 

 
Meanwhile, 8 out of 15 studies dissolved 

bamboo cellulose at a relatively lower temperature, 
specifically at -12°C. Nearly all of the studies show 
that bamboo cellulose can be 100% dissolved using 
NaOH/urea at -12°C, as shown in Figure 4. Results 
obtained by Li. et al. (2011) and Zhu et al. (2015) 
present that the most effective and efficient way to 
completely dissolve pretreated bamboo and bamboo 
pulp was at -12°C. On the other hand, Nguyen et al. 
(2019) and Chen et al. (2015) dissolved cellulose at 5°C 
and -12.6°C. Minimal change in the temperature 
affected the dissolution results since at -12.6°C, the 
bamboo pulp just swelled in the NaOH/urea aqueous 
solution, and 0% of the pulp was dissolved. Moreover, 
Zhai et al. (2018) argued against the application of 
temperature above 0°C in the solution as cellulose 
would not be dissolved in that case as the swelling, 
softening, and dissolving exothermic processes can 
only protect the pulp fibers at low temperatures below 
that degree. Under these conditions, the most ideal 
temperature for the solvation of bamboo cellulose is at 
-12°C. 
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To solidify the findings, statistical analyses 
were done. Chi-square test was used to confirm if 
there were significant relationships between 
variables. Upon analysis, bamboo sample sources and 
temperature of the aqueous solution (x2=3.945, 
P<0.10) were independent of each other. 
Concentration of aqueous solution and bamboo sample 
sources (x2=1.587, P<0.10) also have no significant 
relationship. Conversely, temperature and 
concentration (x2=5.793, P<0.10) of the aqueous 
solution indicates relation. Furthermore, determining 
statistical heterogeneity is important for a meta-
analysis to detect variability among factors 
influencing the intervention. In this analysis, a p-
value of 0.10 was used to determine statistical 
significance as nonsignificant results were not 
considered evidence for heterogeneity. The Higgins’ I2 
test revealed a small amount of heterogeneity on the 
gathered data that may be clinically unimportant, 
thereby making the data considerably homogeneous: 
(I2= 33.42%,  P<0.10 for source and temperature; I2= 
1.8%,  P<0.10 for source and concentration). Visual 
assessment of the plotted rates in Figure 4 showed 
that four studies (Lin et al., 2017; Shi et al., 2017; 
Chen et al., 2015; Nguyen et al., 2019) accounted for 
the heterogeneity with extreme temperatures as the 
possible reason (I2= 69.52%, P<0.10). Hence, the 
substantial evidence corroborates the guaranteed 
efficiency of NaOH/urea aqueous solution at low 
temperature in the dissolution of bamboo cellulose. 

 
4.  CONCLUSIONS 

Accounting for 93% of all studies, the 7:12:81 
ratio for the concentration of NaOH/urea aqueous 
solution dominated the data and mostly exhibited a 
100% efficiency for the dissolution of bamboo cellulose. 
Therefore, the optimum NaOH-urea-distilled water 
ratio for dissolving bamboo cellulose is 7:12:81. 
Meanwhile, 8 out of 15 studies dissolved bamboo 
cellulose at a relatively lower temperature, 
specifically at -12 °C. Minimal change in the 
temperature affected the dissolution results with 
temperatures exceeding 0 °C labeled as protection-
inefficient and receding -12 °C resulted in swelling; 
thus, the most ideal temperature for the solvation of 
bamboo cellulose is at -12 °C. The Chi-square test 
showed that both the relationship of bamboo sample 
sources and temperature of the aqueous solution and 
the relationship of concentration of aqueous solution 
and bamboo sample sources have no significant 
relationship. Meanwhile, temperature and 
concentration indicate relation. The test for 
heterogeneity displayed a small amount of 
heterogeneity on the gathered data that may be 
clinically unimportant thereby making the data 
considerably homogeneous. The heterogeneity of the 
data (I2= 69.52%, P<0.10) was mainly affected by the 

extreme temperatures used by the individual studies. 
Overall, the significant evidence validates the 
efficiency of NaOH/urea aqueous solution at low 
temperature in the dissolution of bamboo cellulose. 

 
5.  ACKNOWLEDGMENTS 

Before all else, praises to De La Salle 
University - Senior High School for providing us an 
avenue to explore our passions and enabling us to 
unlock our innate research talents. We would like to 
thank our families for their undying support and 
guidance in our everyday life, especially in the making 
of this research project. They have provided us with 
everything we need in preparation for this study: 
funding, patience, and understanding. To our friends 
who were always there when we needed help, thank 
you for being the shoulders we could lean on. We are 
sincerely grateful for all the help you all have given to 
us, may it be academically and mentally wise. 

Above all, the researchers share their deepest 
gratitude to their Research Adviser, Dr. Allan 
Soriano, for guiding and supervising them. It was a 
privilege to work under his wing, and the researchers 
are grateful for what he has offered them. The 
researchers’ completion of this study could not have 
been successful without his support. It is with no 
doubt the researchers believe the lifelong learnings he 
has instilled will carry on beyond research 
consultations. 
 
6.  REFERENCES  
Alves, L. H. (2015). Cellulose solutions: dissolution, 

regeneration, solution structure and molecular 
interactions. Coimbra, Portugal: Universidad de 
Coimbra. DOI: 10.5772/61402 

Chen, J., Guan, Y., Wang, K., Zhang, X., Xu, F., & Sun, 
R. (2015). Combined effects of raw materials and 
solvent systems on the preparation and properties 
of regenerated cellulose fibers. Carbohydrate 
Polymers, 1(128), 147–153. 
https://doi.org/10.1016/j.carbpol.2015.04.027 

Gupta, P., Raghunath, S., Prasanna, D., Venkat, P., 
Shree, V., Chithananthan, C., . . . Geetha, K. 
(2019, May 13). An update on overview of 
cellulose, its structure and applications. In A. 
Pascual & M.  Martín (Eds) Cellulose. 
IntechOpen.  DOI: 10.5772/intechopen.84727 

Kong, W., Yu, G., Xing, J., Kong, R., Liu, M., & Shi, Y. 
(2021). Effect of the Dissolving Method on the 
Dissolution of Dissolving Pulp Cellulose Fibers 
with Different Dried-States in Different 
NaOH/additives Aqueous Solutions DOI: 
10.21203/rs.3.rs-167392/v1 

Li, M-F., Fan, Y-M.,   Xu, F., & Sun, R-C. (2011). 
Structure and thermal stability of polysaccharide 
fractions extracted from the ultrasonic irradiated 

277



  
 MATERIALS ENGINEERING 

and cold alkali pretreated bamboo. Journal of 
Applied Polymer Science.  
https://doi.org/10.1002/app.33491 

Li, M.-F., Fan, Y.-M., Xu, F., Sun, R.-C., & Zhang, X.-
L. (2010). Cold sodium hydroxide/urea-based 
pretreatment of bamboo for bioethanol 
production: Characterization of the cellulose rich 
fraction. Industrial Crops and Products, 32(3), 
551–559. 
https://doi.org/10.1016/j.indcrop.2010.07.004 

Li, M.-F., Yong-Ming Fan, Feng Xu, & Sun, R.-C. 
(2021). Characterization of Extracted Lignin of 
Bamboo (Neosinocalamus Affinis) Pretreated 
with Sodium Hydroxide/Urea Solution at Low 
Temperature. BioResources, 5(3), 1762–1778. 
https://ojs.cnr.ncsu.edu/index.php/BioRes/article/
view/BioRes_05_3_1762-
1788_Char_Extracted_Lignin_Bamboo 

Li, R., Wang, S., Lu, A., & Zhang, L (2015). Dissolution 
of cellulose from different sources in an 
NaOH/urea aqueous system at low temperature. 
Cellulose, 22(1), 339–349. DOI:10.1007/s10570-
014-0542-6 

Lin, X., Ma, W., Wu, H., Huang, L., Chen, L., & 
Takahara, A. (2017). Fabrication of cellulose 
based superhydrophobic microspheres for the 
production of magnetically actuatable smart 
liquid marbles. Journal of Bioresources and 
Bioproducts, 2(3), 110-115. DOI: 10.21967/jbb. 
v2i3.132 

Lou, H., Zhu, D., Yuan, L., Lin, H., Lin, X., & Qiu, X. 
(2015). Fabrication and property of low 
crystallinity nanofibrillar cellulose and 
nanofibrillar cellulose graphene oxide composite. 
The Royal Society of Chemistry, 5(83), 67568-
67573. https://doi.org/10.1039/C5RA13181B 

Moher, D., Liberati, A., Tetzlaff, J., Altman, D.G., The 
PRISMA Group (2009). Preferred Reporting 
Items for Systematic Reviews and Meta-
Analyses: The PRISMA Statement. Open Med 
2009, 3(3), 123-130. 
http://dx.doi.org/10.1016/j.ijsu.2010.02.007 

Nguyen, D. D., Vu, C. M., Vu, H. T., & Choi, H. J. 
(2019). Micron-Size White Bamboo Fibril-Based 
Silane Cellulose Aerogel: Fabrication and Oil 
Absorbent Characteristics. Materials, 12(9), 1407. 
https://doi.org/10.3390/ma12091407 

Pizarro, A.B., Carvajal, S., Buitrago-López, A .(2021).  
Assessing the methodological quality of 
systematic reviews using the AMSTAR  tool. 
Colombian Journal of Anesthesiology. 49(1), 913. 
: https://doi.org/10.5554/22562087.e913  

Porritt, K., Gomersall, J., & Lockwood, C. (2014). 
JBIʼs Systematic Reviews: Study selection and 
critical appraisal. AJN, American Journal of 
Nursing, 114(6), 47–52. 

https://doi.org/10.1097/01.naj.0000450430.97383.
64 

Russo M. W. (2007). How to Review a Meta-analysis. 
Gastroenterology & hepatology, 3(8), 637–
642.https://www.ncbi.nlm.nih.gov/pmc/articles/P
MC3099299/#:~:text=Meta%2Danalysis%20is%2
0a%20systematic,a%20treatment%20interventio
n%20or%20exposure. 

Shi, Y., Zhang, K., Sun, H., Zhu, Y., Hu, Z., Zheng, Q., 
& Yang, F. (2017). Dissolution behavior of higher 
DP bamboo dissolving pulp fiber in NaOH/ 
additive aqueous solution. Functional Materials, 
48(6), 6080-6085. 
https://doi.org/10.3969/j.issn.1001-
9731.2017.06.014 

Shi, Y., Zhang, K., Ya-tong, Z., Zhen-xing, H., Nan, S., 
Miai-li, B., & Lin, P. (2017). The Influence of 
Alkali Pretreatment on the Dissolution of Bamboo 
Dissolving Pulp in NaOH/Urea System. Chinese 
Journal of Paper Industry, 32(2), 12–16. 
Transactions of China Pulp and Paper. 
https://doi.org/10.11981/j.issn.1000-
6842.2017.02.12 

Tang, Z., Li, W., Lin, X., Xiao, H., Miao, Q., Huang, L., 
Chen, L., & Wu, H. (2017). TEMPO-Oxidized 
Cellulose with High Degree of Oxidation. 
Polymers, 9(12), 421. 
https://doi.org/10.3390/polym9090421 

Yang, X., Fei, B., Ma, J., Liu, X., Yang, S., Tian, G., & 
Jiang, Z. (2018). Porous nanoplatelets wrapped 
carbon aerogels by pyrolysis of regenerated 
bamboo cellulose aerogels as supercapacitor 
electrode. Carbohydrate Polymers, 180, 385–392. 
https://doi.org/10.1016/j.carbpol.2017.10.013 

Zhai, R., Ma, J., Hu, Z., & Hou, J. (2018). The Effects 
of NaOH-Urea Aqueous Solution on the Strength 
and Softness Properties of Bamboo Ligno-
cellulosic Fibers. BioResources, 13(1), 1088-1106. 
https://doi.org/10.15376/biores.13.1.1088-1106 

Zhu, H., Zhang, Y., Yang, X., Liu, H., Zhang, X., & Yao, 
J. (2015). An Eco-friendly One-Step Synthesis of 
Dicarboxyl Cellulose for Potential Application in 
Flocculation. Industrial & Engineering 
Chemistry Research, 54(10), 2825–2829. 
https://doi.org/10.1021/ie503020n 

 

278



  
 MATERIALS ENGINEERING 

Development of Generalized Correlation for Electrical Conductivity 
Prediction of Pure Ionic Liquid 

 
Carlos Gabriel A. Arguelles, Carlos John B. Dionio, 

John Matthew C. Enciso, Ar Jettherson T. Go, and Paul Andrei M. Jardiolin 
De La Salle University Integrated School, Manila 

 
Dr. Allan N. Soriano 

Chemical Engineering Department, Gokongwei College of Engineering,  
De La Salle University, Manila 

 
AAbbssttrraacctt::  Ionic liquids are salts in liquid form that are composed of short-lived ion pairs. They 
are the new trend of solvent because of their very low vapor pressure, good chemical and 
thermal stability, and melting temperatures lower than 100°C. Pure ionic liquids contain ions 
that can conduct electricity or serve as electrolytes. But experimentation using ionic liquids 
would be expensive. This study aims to develop a generalized correlation for the electrical 
conductivity prediction of pure ionic liquids. The researchers gathered data of pure ionic 
liquids that involved the electrical conductivity property from the ThermoIL Database. The 
collected data were then trimmed based on a developed scheme and classifications. After 
trimming the data, the researchers evaluated the data using MATLAB software. The residual 
value was calculated, and a parity plot was constructed to test the models’ accuracy. The 
researchers gathered 2,425 data points from 310 references and were trimmed to 220 data 
points from 21 references. The parity plot and graph of the residuals plotted against pressure 
showed that the experimental and calculated values were close. Results showed that the 
electrical conductivity of pure ionic liquids could be predicted using a model patterned to Pitzer 
correlation with reduced temperature and reduced pressure as variables. Data with two or 
more references and low uncertainty made a good result on the models to create a generalized 
correlation via curve fitting. 
   
KKeeyy  WWoorrddss::  pure ionic liquids; electrical conductivity; generalized correlation; data 
trimming; data mining 

 
1. INTRODUCTION 

Ionic liquids (ILs) are liquid salts that are 
composed of ions and short-lived ion pairs. ILs are 
potential substitutes for dangerous solvents for 
preparing solutions such as gels, composites, and 
polymeric belts (Shakeel et al., 2019). Some of the 
interesting properties of ILs include Chemical and 
thermal stability, very low vapor pressures, and 
melting temperatures below 100°C. In 1914, Paul 
Walden was the first to find ILs. Walden was looking 
for liquid molten salts at a specific temperature to use 
in his equipment without fulfilling any specifications. 
The melting point of ethylammonium nitrate 
(EtNH3NO3), the first IL found, is 12°C, according to 
Walden (Welton, 2018). ILs are also environmentally 
friendly, easily recyclable, highly efficient, and 
similarly structured to conventional solvents. As a 
result, these liquids have become the latest solvent 
standard. 

The electrical conductivity of ILs is also an 
intriguing property. Electrical conductivity (σ), also 

known as conductance, is the potential of a material 
to bear an electric current (Helmenstine, 2020). Based 
on the temperature, each liquid material has a 
different conductance. Electrical conductivity 
increases by two to three percent with every one-
degree Celsius increase in temperature. Between 
liquid substances, pure water has the lowest 
conductivity. That is primarily due to the low number 
of ions present in pure water. ILs, in contrast, have 
many ions that are essential in conductance. An 
aqueous substance’s conductivity increases as the 
number of ions present increases, indicating a solid 
electrolyte. Thus, ILs are used in commercial devices 
as an electrolyte with longer battery life because of 
their low vapor pressure. 

Conducting experiments or research utilizing 
ionic liquids would be expensive. One of the cheapest 
IL in the market is the 
Trihexyltetradecylphosphonium bis(2,4,4-
trimethylpentyl) phosphinate, which costs $21 
(approximately Php 1066.50) for five grams. This is 
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the main reason why most researchers do data mining 
rather than doing experiments. Data collected by 
experimental procedures of previous researchers are 
collected and compiled on a database accessed on the 
internet. These data, however, are not being utilized 
well. Data mining is the process of discovering 
correlations, patterns, and trends using pattern 
recognition technologies and statistical and 
mathematical techniques (Gartner Group, 2014). This 
process is an efficient way to utilize available data on 
the internet. There are different data mining methods, 
and each has different uses depending on the 
situation, which can help businesses and researchers 
(Loginworks Software, 2014). 

This research aims to develop a generalized 
correlation for the prediction of the electrical 
conductivity of pure ionic liquids. It also seeks to 
determine the most suitable data available from 
literature (ThermoIL Database) using the data 
trimming process and create the generalized 
correlation via-curve fitting the data using the 
MATLAB Software. This study, on the other hand, 
will help other researchers develop their research, 
especially those who have similar topics to this study. 
Furthermore, manufacturers can also innovate new 
products and find an ionic liquid that can serve as an 
electrolyte and improve its quality using this 
mathematical model. 

This study solely aims to create a 
correlational model that can help predict the electrical 
conductivity of pure ILs. It does not cover the uses of 
knowing the electrical conductivity of ILs; it will only 
serve as a stepping stone to other researchers that 
plan to create commercial applications from pure ILs. 
This study will also gather data from the ThermoIL 
database only. The researchers will be cross-
referencing, and they will use the data to create a 
correlational model for predicting pure IL’s electrical 
conductivity. The study will not perform any 
laboratory experiments to justify the claims. The 
study will not include binary mixtures and tertiary 
mixtures, and ILs that do not have standard pressure.  
 
2. METHODOLOGY 
 
2.1 Collection of Data from ThermoIL 
database 

The researchers first collected data. These 
data were collected from the ThermoIL database, 
covered pure ionic liquids, and focused on an ionic 
liquid’s electrical conductivity property. The 
researchers also gathered the chemical structures for 
each of the chemical formulas for its visual 
representation. Each IL was given codes according to 
their cation and anion. The researchers obtained the 
International Union of Pure and Applied Chemistry 

(IUPAC) name of the pure IL, molar weight in terms 
of grams per mole (g/mol), pressure in terms of 
kilopascal (kPa), the temperature range in terms of 
Kelvin (K), electrical conductivity range in terms of 
siemens per meter (S/m), and its reference. 

 
2.2 Data Trimming 

The researchers gathered data of pure ILs 
reporting electrical conductivity from all available 
literature in the ThermoIL database. All of the data 
gathered from experimental procedures have been 
assessed carefully to ensure only accurate and reliable 
data will be collected and used since this research will 
only conduct computational methods. Figure 1 shows 
a developed scheme for the data trimming process and 
was classified into three categories as follows; (i) 
systems with more than two available references, (ii) 
systems with two available references, and (iii) 
systems with only one reference. Different data 
trimming procedures were done in each category. The 
data from the systems with more than two references 
had been trimmed by only using the most consistent 
data with the other references. For systems with two 
references, the most accurate between them was 
chosen based on the uncertainty reported. Systems 
with only one reference had been considered 
automatically; however, systems that only have two or 
fewer data points were removed and were not 
considered. Trimmed data were then investigated to 
gather the cations and anions (Soriano, Agapito, 
Lagumbay, Caparanga & Li, 2010). 

 
2.3 Development of Generalized 
Correlation for Electrical Conductivity 

The researchers created a mathematical 
model. It was used to predict the electrical 
conductivity of a pure ionic liquid. The model used is 
patterned to the general Pitzer correlation to fit 
electrical conductivity, σ, as a function of temperature, 
T. It is represented as: 
 = T0+ T1 (Eq. 1) where ω is the acentric factor for the 
ionic liquid. For this study, the parameters T0 and T1 
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were defined as quadratic functions of the 
temperature: 
To=A1+ A2TTc+ A3TTc2 
(Eq. 2) 
T1=A4+ A5TTc+ A6TTc2 
(Eq. 3) 

The ratio of T and Tc is the reduced 
temperature, where Tc is the critical temperature of 
the ionic liquid. Empirical constants were represented 
as An (n = 1 to 6), and acentric factors and critical data 
were obtained from the paper of Valderrama, Forero, 
and Rojas (2012). Pitzer’s equations are used to 
describe the activity coefficients of aqueous 
electrolytes. 

 
2.4 Testing of Model 

The researchers tested the model’s accuracy 
by finding the distance between the experimental 
(literature) data and calculated (predicted) data. It 
was determined using the Residual as follows: 

Residual = y - y      
(Eq. 4) where y is the experimental electrical 

conductivity and  y is the calculated electrical 
conductivity. 

The researchers also created a parity plot, a 
plot used to compare experimental or literature values 
to the calculated or tabulated values. Its purpose is to 
determine whether the obtained values are acceptable 
or not. 

 
3.  RESULTS AND DISCUSSION 

The researchers were able to collect the data 
needed in this research from the ThermoIL database. 
They have collected 2,425 data points from 310 
reference studies, which observed the criteria 
required. The gathered electrical conductivity of pure 
ILs from the database were all under standard 
pressure and are in the liquid phase. 
 The data collected underwent a data 
trimming process to remove unnecessary and 
insignificant data. ILs were grouped for data 
trimming according to the number of references 
available. References with less than three data points 
were first removed from all the groups of ILs. The data 
with only one reference was retained, while for those 
with two references, the data with high uncertainty 
were removed. The data with more than two 
references were plotted in a graph. The data that do 
not fit the dataset was then removed. Figure 2 shows 
an example of a graph used in the data trimming 
process for ILs with more than two references. The 
reference that contains the yellow points was removed 
from the dataset. 
 
 
 
 

 

 
The data trimming process reduced the 

number of data points and references to 2,231 and 
203, respectively. Due to data unavailability, the 
numbers were cut off again after the researchers 
gathered the acentric factors and critical constants 
needed for the process. ILs with incomplete factors 
and constants were removed, decreasing the number 
of data points and references to 220 and 21, 
respectively. Table 1 shows the summary of the 
trimmed data used to develop the generalized 
correlation. 

In using MATLAB software, equations 2 and 
3 were manipulated to reduce the deviation of the 
experimental data and calculated data. Equations 5 
and 6 show the new equations used in the process with 
the addition of pressure and critical pressure values. 
Figure 3 shows the parity plot that displays the 
relationship between the experimental and calculated 
data. It shows that most of the data points are near 
the line of equality, indicating that most of the 
calculations are close to experimental values. 
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The residual, on the other hand, is shown in 
figures 4 and 5, plotted against the reduced pressure 
(Pr) and reduced temperature (Tr), respectively. Both 
figures show the patterned mathematical model is 
appropriate for the dataset. In addition, the plot shows 
that the residuals are not far from zero, indicating 
that the calculated electrical conductivity is close to 
the experimental electrical conductivity. It also shows 
that the model has both underprediction and 
overprediction of the data. 

 

 
 
According to Van der Waals’ Corresponding 

States Principle, substances behave alike at the same 
reduced states. Figure 6 shows the relationship 
between reduced pressure and the experimental data. 
Different colored lines connect the substances with the 
same reduced temperature. The graph for each 
reduced temperature follows the same pattern. 
However, as the reduced temperature decreases, the 
graph will have an inconsistent pattern compared to 
the graphs in Figure 6 and more complicated as shown 
on the graph of Tr = 0.26. 
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4.  CONCLUSIONS 
The researchers have successfully created a 

model that can predict the electrical conductivity of 
pure ionic liquids. Using data trimming, the 
researchers have identified the most suitable data to 
be used in the study. Still, the unavailability of 
constants needed for the process significantly affected 
the number of the data point used in the study. Most 
of the calculated data from the model are close to their 
respective experimental values. However, there are 
some systems that the researchers have 
underestimated. Thus, further research should be 
conducted to have a more accurate prediction of the 
property. The model produced by this study can be 
used as a reference model for future studies that will 
be conducted. Manufacturers that would use this 
model as a basis for their research and innovation of 
their products should note some Ionic Liquid system 
that has been underestimated to be avoided since it is 
not accurate enough compared to other systems. 
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A Preliminary Study on the Chiral Vector Approach in Determining the 
Optimum Structure of Carbon Nanotubes and its Correlation to the 

Chemical Potential Energy Using Avogadro 
 

James Harris R. Bajande, Bren Daniel J. Ebriega , Justin Randolph N. Labios, 
and Mike Lester D. Uy 

De La Salle University Integrated School, Manila 
 

AAbbssttrraacctt::  In this study, the following quantitative properties of carbon nanotubes were 
explored: the chiral vectors, which are numbers that describe the carbon nanotubes’ structure, 
and properties such as chemical potential energy. The objective of this study is to simulate 
various carbon nanotube structures with chiral vectors that range from (0-3) and find a 
relation between these chiral vectors and the chemical potential energy. Using the software 
Avogadro, 12 carbon nanotubes with different chiral vectors (n, m) were simulated. These 
carbon nanotubes were of different lengths to keep the number of atoms in the molecules as 
close to 100 as possible. Avogadro was also used to calculate the theoretical chemical potential 
energy of these molecules. Using multiple correlation to analyze the simulations’ data, an R2 
value of 0.632 was obtained, which indicates a small positive linear association between them. 
 
KKeeyy  WWoorrddss::  carbon nanotubes; chiral vectors; chemical potential energy 
 

1. INTRODUCTION 
 
1.1. Background of the Study 

 Scientists have been studying carbon 
nanotubes (CNTs) for the past two decades because of 
their superior mechanical and electrical properties. In 
terms of structure, CNTs are a sheet of graphene 
rolled into a tube. CNTs can be classified as single-
walled CNT (SWCNT), double-walled CNT (DWCNT), 
or multi-walled CNT (MWCNT), depending on the 
number of carbon-layers in their sidewalls (Schnorr & 
Swager, 2011).  

An SWCNT is a hollow cylinder made up of 
covalently bonded carbon atoms arranged in a 
hexagonal pattern. Because of its atomic structure 
and unique carbon bond properties, the SWCNT has 
remarkable mechanical and electrical properties (Gao 
et al., 2021).  

Additionally, different types of SWCNTs can 
be identified, except for their length, by the 
orientation of the tube axis relative to the carbon 
network. They are represented by the indices of their 
chiral vector, n and m (Schnorr & Swager, 2011). The 
CNT is an armchair when the chiral indices, n and m, 
are equal. On the other hand, the CNT is zigzag when 
either n or m is 0. Moreover, the CNT is chiral when 
their chiral indices are neither of these two (Kaushik 
& Majumder, 2015). Depending on their composition, 
CNT may also have metallic or semiconducting 
properties. The CNT is metallic if n - m = 3q (where q 
is an integer and n>m) and semiconducting if not (J. 
Liu et al., 2017). The n and m integers precisely define 

nanotube chirality and specify the electronic band 
structure. Hence, the chirality of carbon nanotubes 
has a significant impact on their electronic properties 
(Tune et al., 2012). 

Further studies show that CNTs have 
received much interest because they are great at 
lowering resistance and improving the 
electrochemical efficiency of composite cathodes (Qin 
et al., 2014), which is the positive electrode of a battery 
(Battery University, 2020). Moreover, incorporating 
CNT into sulfur cathode gives rise to advanced 
electrodes with improved discharging capacity and 
cycling performance (L. Zhu et al., 2014). 

Furthermore, as seen in batteries and 
electrochemical pseudocapacitors, energy storage 
technologies are based on the conversion of chemical 
potential energy to electrical energy, with the energy 
being stored in the form of chemical potential energy 
(C. Liu et al., 2016), which is the energy stored in the 
chemical bonds of a substance that can be absorbed or 
released due to a change of the particle number of the 
given species (CK-12 Foundation, 2021). 

Consequently, in this study, the researchers 
focused on the SWCNT’s structure, chiral vectors, and 
chemical potential energy.  

 Based on existing literature, no studies have 
been found regarding the use of virtual simulation to 
investigate the chemical potential energy of a CNT. 
Furthermore, no studies have been found describing 
the effects of changing a CNT’s chiral vectors to its 
chemical potential energy. Despite the lack of existing 
studies, a molecular editor helped gather the 
necessary data in this research. Avogadro by 
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Avogadro Chemistry was the molecular editor used in 
this study. 

 This study aims to fill the gap in analyzing 
the relationship between chiral vectors and the 
chemical potential energy of CNTs, as this has not 
been determined in the existing literature. The study 
would enable future researchers to better determine 
the optimal CNT structure in possible energy-related 
applications such as battery electrodes (X. Liu et al., 
2012).  

 
1.2 Research Objective  

 This paper’s main objective is to simulate a 
carbon nanotube structure using different chiral 
vectors to find a carbon nanotube structure that will 
yield the highest chemical potential energy with the 
same number of atoms. Existing literature was the 
basis for finding the optimal structure.  Furthermore, 
the study aims to determine the relationship between 
the structures and the chemical potential energy.   

 
1.2.1 Specific Objectives 

a. To accomplish this task, the researchers aim 
to do the following:  

b. Find the chiral vectors and make the 
pairings needed in building the CNT 
structure with a set number of 100 atoms  

c. Simulate different carbon nanotube 
structures with varying chiral vectors and 
get their chemical potential energy 

d. Sort data according to the structure that has 
the highest energy  

e. Use correlation to figure out the relationship 
between the chiral vectors and the energy 
 

1.3 Scope and Limitations 
 This research was limited to only SWCNT 

structures as their electrical properties are 
significantly higher than those of (MWCNTs) 
(Zaytseva & Neumann, 2016). In addition to having a 
simpler structure and higher electrical characteristics 
than MWCNTs, SWCNTs are the most studied 
classification of CNTs both experimentally and 
theoretically (Laird et al., 2015). As this research was 
limited to single-walled carbon nanotubes, the 
researchers did not tackle the effects of varying 
numbers of walls. Moreover, the number of atoms was 
only normalized to see if a structure change was the 
cause and not the size of the molecules increasing. 
Hence, the researchers have limited the CNT’s 
structure to have only 100 atoms each or 102 if 100 is 
not possible. Lastly, chiral values used were only from 
a range of 0-3. 

 
 
 

1.4 Significance of the Study 
This study contributes to the body of 

knowledge regarding carbon nanotubes’ structures 
and their implications about their chemical potential 
energy that may be converted into other forms of 
energy, such as electrical energy. With the growing 
need for sustainable energy, this research may serve 
as a constituent in further research applying carbon 
nanotubes into batteries. In turn, this study could 
hopefully reveal new ways to use carbon nanotubes as 
a material viable for sustainable energy. The data and 
information gathered can also provide additional 
resources for future researchers.  Furthermore, using 
simulation prevents unnecessary effort and laborious 
work. Lastly, since the simulation is in a virtual 
environment, it is cheaper and requires lesser 
materials and equipment than actual laboratory work. 

  
2. METHODOLOGY 
 
2.1. Research Design 

 
 
Figure 1 was used as the flowchart for the 

entire methodology. The researchers have chosen 
Avogadro as the visualizer and simulator for the 
experiment, based on Hanwell et al. (2012).  The 
virtual carbon nanotube (CNT) was built with varying 
chiral vector and length values using the “Nanotube 
Builder” available in Avogadro. This option was 
accessed through the “Build Menu” found in the 
Toolbar. The builder takes in input for chiral vectors 
n and m as well as length. The researchers tested 
different combinations of chiral vectors and length 
values using different CNT shapes as some chiral 
vector pairings are not possible. 

 This study made use of quantitative data, 
which was collected from Avogadro. After the 
researchers inputted the chiral vectors n and m, the 
output was three different types of CNT structures: 
zigzag, armchair, and chiral. After the CNTs were 
built, they used Avogadro’s auto-optimization, which 
automatically optimized the CNT’s geometry 
according to the inputted values of chiral vectors and 
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length. The final output was the final structure of the 
base CNT and its chemical potential energy.  

 The researchers only used Avogadro and had 
no other participants aside from themselves. 
Furthermore, the researchers only used the simulator 
mentioned above and mathematical means and tools 
to acquire their data. Thus, no ethical issues were 
violated in this study. 

 
2.2. Data Collection Method 

 The primary data collected were the carbon 
nanotubes’ structures based on the manipulated 
chiral vectors and the chemical potential energy 
produced that was determined by the CNT structure. 
The data was collected from the various simulations 
that were run in Avogadro. Each simulation had 
different chiral vector pairs (n,m). These values were 
selected by choosing a maximum value for the chiral 
vectors and producing every possible carbon nanotube 
with chiral vector values less than or equal to the 
chosen value. In this case, the chosen value was 3, 
which theoretically gives 16 different (n,m) pairs. 
However, there are certain (n,m) pairs that are not 
possible, these being (0,0), (0,1), (1,0), and (1,1). This 
is because either n or m has to be greater than 1. With 
this limitation in mind, 12 carbon nanotubes were 
simulated: (0,2), (0,3), (1,2), (1,3), (2,0), (2,1), (2,2), 
(2,3), (3,0), (3,1), (3,2), and (3,3), with the lengths 
modified to keep the number of atoms in the carbon 
nanotubes as close to 100 as possible to normalize the 
data as best as possible. After each simulation, the 
carbon nanotubes’ geometries were further optimized. 
Once these geometries were as optimized as the 
software would allow, Avogadro automatically 
calculated and displayed the theoretical chemical 
potential energy (kJ/mol) produced by the setup. 

Energy output in Avogadro’s “Calculate 
Energy” is computed by a variation of the “force field,” 
called Merck Molecular Force Field or MMFF94. 
MMFF94 is designed to deal with condensed-phase 
processes in molecular dynamics simulation and 
molecular geometry optimization in proteins and 
other biological systems (H. Zhu, 2014). 

 Avogadro uses the variant MMFF94s 
(Cornell & Hutchison, 2015). The “s” stands for static 
as this variant is better suited for time-averaged static 
molecular geometry (H. Zhu, 2014). 

All simulations were done using an AMD 
Ryzen 5 3550H CPU, Nvidia GeForce GTX 1650 GPU, 
and 16GB of DDR-2400 RAM.  

 
2.3 Data Collection Instruments 

Avogadro is a free, open-source, and cross-
platform molecule editor developed by Avogadro 
Chemistry. The program is written in C++, but Python 
scripts can be used as extensions to add functionality. 
Avogadro supports multithreading for rendering and 

computation, which can reduce wait times on 
processors with multiple cores. However, GPUs 
cannot be used for hardware acceleration (Hanwell et 
al., 2012).   

Avogadro has a robust feature set that allows 
it to create many different types of molecules, 
including a Nanotube Builder that can create different 
nanotubes depending on the parameters. It can also 
optimize molecules’ geometry through the Optimize 
Geometry tool, which gives proper bond angles and 
lengths. The Auto Optimize tool also does this but 
continuously. Lastly, it can also calculate the energy 
of a system through its Calculate Energy function 
(Cornell & Hutchison, 2015). 

 
2.4 Data Analysis 

After collecting data, the researchers 
analyzed the chiral vectors used in creating the 
structure and energy produced by the carbon 
nanotubes and the structure of the CNT that was 
determined by the chiral vector. A chiral vector pair 
vs. energy graph was created to easily visualize the 
trend between the two variables and compare the 
difference in the energy output of different chiral 
vector pairs. The statistical tool used was a multiple 
correlation between the chemical potential energy and 
the chiral vectors that affect the structure of the CNT 
structure. A corresponding scatter plot was also used 
to visualize further the correlation between the two 
chiral vectors and energy. The unstandardized 
predicted value of the energy was used to account for 
the two chiral vectors, the independent variables. This 
was then plotted against the energy to create the 
scatter plot.  The unstandardized predicted value was 
calculated after the equation of the line was 
determined since it is the value that the model 
predicted for the dependent variables (Penn State 
Eberly College of Science, 2018). To do this, the 
researchers opted to use Microsoft Excel and IBM 
SPSS Statistics to help analyze their data. 
 
3.  RESULTS AND DISCUSSION 
 
3.1 Simulation Results 
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Figures 2-13 show each simulation of CNT 

with data regarding chiral vectors n and m, 
classification, number of atoms, number of bonds, 
CNT length (angstrom), molecular weight (g/mol), and 
chemical potential energy (kJ/mol). The structures are 
all set to 100 atoms except for some structures that 
have 102 because, as explained before, the next 
shortest value would be 96.  
 
3.2 Primary observations 

 
In Table 1, the information about the CNTs 

with different structures and chiral vectors is 
displayed. 

 

 
In previous research by Jing Liu et al. (2017), 

it was stated that CNTs that follow the trend of n - m 
= 3q, where q is an integer, are the most conductive 
while others are only semiconductive.  

 It can be seen in Figure 14 that two of the 
simulated CNTs were chiral and have the most 
energy, given that they have the same number of 
atoms. CNTs with (1,2) and (2,1) yield 12,946.344 
kJ/mol and 12,675.248 kJ/mol respectively. These 
CNTs do not follow the trend indicated by the previous 
research in the previous paragraph. They both exceed 
two thousand kJ/mol more than the third-highest 
energy CNT, the (0,3). Moreover, it can be seen that 
different CNT structures produce different energy 
outputs, especially with the two armchair structures 
that have a difference of 3335.618 kJ/mol even though 
they have the same structure and the same number of 
atoms. Lastly, there is no obvious pattern that can be 
seen in the produced data. As the CNTs were made to 
have 100 atoms, with a few exceptions, it can be seen 
that the number of bonds, length, molecular weight, 
and energy are very different from one another and do 
not follow a specific trend. 
 
3.3 Statistical Analysis 

Figure 15 shows the scatter plot 
corresponding to the correlation between the two 
chiral vectors and the energy. The y-axis represents 
chemical potential energy (dependent variable), while 
the x-axis represents the two chiral vectors 
(independent variable). The dependent variable’s 
unstandardized predicted value was used to account 
for the two independent variables and was plotted 
against the dependent variable. This produced an R2 
value of 0.632, consistent with the R2 value in Table 
2.  

289



  
 MATERIALS ENGINEERING 

 This R2 value of 0.632 is positive, which 
shows a small positive linear association between 
them (Kiernan, 2014). 
 
4.  CONCLUSIONS 
 Chiral vectors that range from (0-3) were 
paired up and used to make carbon nanotubes. Using 
the software Avogadro, only 12 carbon nanotubes with 
different chiral vectors were simulated successfully, 
which are (0,2), (0,3), (1,2), (1,3), (2,0), (2,1), (2,2), 
(2,3), (3,0), (3,1), (3,2), and (3,3). Since CNTs can only 
be made if one chiral vector is at least greater than 1, 
chiral vector pairs (0,0), (0,1), (1,0), and (1,1) are not 
possible inputs to create a CNT. Results were then 
sorted with the CNT, with the highest amount of 
energy being the first.  Chiral CNTs with (1,2) and 
(2,1) yielded the highest energy of 12,946.344 kJ/mol 
and 12,675.248 kJ/mol, respectively. Using multiple 
correlation to analyze the simulations’ data, an R² 
value of 0.632 was obtained, which indicates a small 
positive linear association between them.  
 In conclusion, this study showed the 
relationship between the chiral vectors and the 
chemical potential energy of CNTs. Further 
simulations can be made by identifying other 
structures not limited to CNTs. Another 
recommendation is to obtain the average for each 
structure and compare it to other literature on what 
applications it can be utilized. 
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AAbbssttrraacctt::  The quality of infrastructure in the Philippines is one of the lowest amongst its 
neighboring countries. This is affected by the materials used in construction such as concrete. 
The mechanical and durability properties of concrete can be improved with fiber 
reinforcements. Coconut fiber is known to be the most ductile from all natural fibers, and the 
Philippines is a major producer of coconut. The study aims to determine the effect of coconut 
fiber on concrete reinforcement by examining its abrasion resistance and water permeability. 
The samples were cured for 28 days after setting and subjected to abrasion resistance and 
water permeability tests. The abrasion resistance decreased with higher fiber content; 
however, fiber content equal to or lower than 2.5% had higher resistance as compared to 
normal concrete. The water permeability of samples increased along with the coconut fiber 
content, with a significant increase observed in fiber contents equal to above 5%. The best 
overall results were achieved with CFRC containing 2.5% fiber content. 
   
KKeeyy  WWoorrddss::  concrete; coconut fiber; abrasion resistance; water permeability 
 

1. INTRODUCTION 
Infrastructures in the Philippines are mostly 

outdated and lacking. According to IMF Focus (2020), 
the Philippines, in terms of infrastructure quality, is 
below most of the other neighboring countries. As the 
Philippines plan on increasing its budget allocated to 
public infrastructure with the Build, Build, Build 
program, their aim is to improve the overall quality to 
lessen the impact of climate-related disasters. 

According to Burton (2018), the Philippines is 
the second-largest producer of Cocos nucifera or 
coconut in the world, producing over 150 million tons 
of coconut with a quarter of its total farmland 
dedicated to coconut production. However, the 
percentages of husk utilization for coir production in 
the three major islands of the Philippines are all below 
55%, with more than 45% of the coconut husks 
produced are unutilized (Pogosa et al.,  2018). 

Copious studies concerning the mechanical 
properties of coconut fiber as concrete reinforcement 
are already evident. As exhibited in the paper of 
Onuaguluchi & Banthia in 2010, there are yet more 
studies to determine the durability properties of the 
said fiber (i.e., abrasion resistance and water 
permeability). Thus, this research focused on the 
stated durability properties of coconut fiber-reinforced 
concrete (CFRC).  

According to Aziz in 1981, other well-known 
natural fiber reinforcements (e.g., sisai, sugarcane 
bagasse, bamboo, juta, wood, akwara, elephant grass, 
water-reed, plantain, and musamba) are heavily used 
and ensure many benefits (i.e., improved tensile and 

compressive strength, post cracking resistance, high 
energy absorbing characteristics and fatigue 
strength). However, in comparison to all natural 
fibers, coconut fiber is reaffirmed to be the most 
ductile (Aditya, Anushree, Varghese, & Antony, 2015).  

 This study aims to produce CFRC containing 
0%, 2.5%, 5%, 7.5% coconut fiber content by weight 
which was to be cured for 28 days. The samples were 
then tested to assess the durability of CFRC in terms 
of abrasion resistance and water permeability.  
 
2. METHODOLOGY 
 
2.1. Materials  

The chemicals used were silica fume for 
durability and superplasticizer as a high range water 
reducer. The equipment used are as follows: (a) the 
Belt Sander from Black+Decker Model DS321; (b) the 
Digital Weighing Scale Model SF-400; (c) the Digital 
Kitchen Scale from KONCO, which was used for 
obtaining specific measurements; and (d) a sieve 
mesh, which is a mesh made of metal, fiber, or cloth, 
assembled to provide defined opening. The raw 
materials used for the mixture were Type 1 Portland 
cement from CEMEX, gravel, sand, drywall, wood 
planks, and coconut fiber. The coconut fiber was 
treated by first cleaning it with water; then, it was 
subjected to 200° C in an oven for 30 min or until 
constant weight is attained. 
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2.2. Research Design 
In this study, the researchers aimed to 

answer whether coconut fiber reinforcement can affect 
the abrasion resistance and water permeability of 
concrete as well as which amount would yield the best 
results. A total of 24 rectangular slab samples with 
dimensions 120 x 70 x 50 mm were made and cured 
for 28 days. The samples were labeled as shown in 
Table 1. There were two experimental setups 
prepared: the abrasion resistance test setup and the 
water permeability test setup. 

2.3. Concrete Samples 
The ratio for the materials used in the 

mixture were 2.60:3.90: 3.90:0.90:0.26:0.03 for the 
mixing of cement, sand, gravel, water, silica fume, and 
superplasticizer. The mixture ratio was based on the 
study of Ahmad et al. (2020) wherein they have 
improved the mechanical properties of concrete with 
the use of coconut fiber as reinforcement. The mixture 
was cast in a 120 x 70 x 50 mm concrete mold made 
from drywall; a diagram of the mold is shown in 
Figure 1. After setting, it was removed from the mold 
and cured for a minimum of 28 days. A total of 24 
concrete blocks were prepared to conduct the abrasion 
resistance and water permeability tests. 

2.4. Sample Testing 
Figure 2 shows the experimental setup for 

the abrasion resistance test based on the test method 
coming from the American Society of Testing and 
Materials (ASTM), specifically ASTM C779 Method A 

(Kumar & Sharma, 2014). It is an alternative method 
of testing devised from ASTM C779 wherein a 
constantly rotating abrasive surface is applied on the 
sample using a belt sander with wood planks used as 
support. It utilizes the wood planks as support for the 
sample and the belt sander to abrade the surface. The 
weight of the samples at intervals of 0 min, 5 min, 10 
min, and 15 min as well as the cross-section of the 
samples were observed. 

Figure 3 shows the experimental setup for 
the water permeability test based on ASTM C642-06. 
The setup is based on ASTM C642-06 wherein the 
samples are required to be a minimum of 350 cm3 and 
dried in an oven at 200°C for a minimum of 45 minutes 
or until constant weight is attained. The samples were 
then submerged for intervals of 0 h, 0.5 h, and 72 h 
wherein the weight was recorded. The volume of 
permeable voids (Pv%) was then calculated with the 
formula provided in ASTM C642-06, Pv% = (Wf - 
Wi)Wf 100, wherein Wi is the initial weight, and Wf is 
the final weight of the sample. 

3.  RESULTS AND DISCUSSION 
 
3.1 Abrasion Resistance 

Abrasion resistance (AR) of concrete can 
determine its survivability in abrasive environments. 
During the AR test, all samples exhibited no loss in 
their height. Furthermore, in the sample with the 
highest percentage, larger cracks and holes can be 
found within the cross-section of the concrete, which 
is displayed in Figure 4. The weight of the samples in 
all intervals is shown in Figure 5. 
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Figure 6 shows the average weight loss, 
initial weight - final weight, during the abrasion 
resistance test for each of the samples. The data shows 
that the highest fiber content, i.e., 7.5%, also had the 
most total weight difference amongst all samples, 
which suggests that it is the least resistant amongst 
all samples. Furthermore, all CFRC samples observed 
a lower resistance during the first 5 min, having the 
most weight loss whilst it diminishes as it is exposed 
to abrasion for longer periods of time. However, the 
control samples observed a constant loss in weight 
after each interval. Hence, the said observation 
asserts that the fiber content of CFRC has an inverse 
relationship with its abrasion resistance. 

 
 

3.2 Water Permeability 
The water permeability (WP) of concrete can 

affect its durability as higher rates of absorption will 
allow molecules to make the structure unstable, 
whilst lower rates would mean a stronger resistance 
against fluids. These rates are affected by the volume 
of permeable voids an object has. Figure 7 shows the 
average weight of the samples in each interval from 3 
trials of the WP test. There was a significant weight 
difference among samples of the same type. These 
may be due to the inconsistency of pouring the 
mixture during molding and casting. As shown in 
Figure 7, all samples showed a significant increase in 
weight during the first 30 min of water submersion. 
After 72 h, the weight of all samples showed a smaller 
increase as compared to the first 30 min. 

The results show that samples with higher 
fiber content have a higher percentage of permeable 
voids, refer to Figure 8. These are similar to those 
from the study of Rao et al. (2015), wherein concrete 
with coconut shell aggregate added to its mixture 
showed a higher volume of permeable voids as 
compared to normal concrete. The higher percentage 
indicates that the water absorption rate also increases 
along with fiber content. Thus, the fiber content 
should not increase by 2.5% fiber content. The samples 
CFRC-5 and CFRC-7.5 are more susceptible to 
internal damage while CFRC-2.5 only has a slight 
increase in permeable voids as compared to the CFRC-
0. Figure 8 shows the general increase in permeable 
voids as the fiber content increases. 
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The significant increase in the volume of 

permeable voids on samples with more than 2.5% fiber 
content indicates that the reinforcement of concrete 
with coconut fibers should be no more than 2.5%. 
According to Ahmad et al. (2015), the CFRC with 1.5% 
fiber content provided the best results in terms of 
mechanical properties, and they have also stated that 
any more than that showed fewer improvements. 
 
4.  CONCLUSIONS 

The study has shown the effects of coconut 
fiber as concrete reinforcement. In the abrasion 
resistance test, the findings suggest that high fiber 
content leads to lower abrasion resistance. The data 
also asserted that CFRC can withstand abrasive 
environments in longer time intervals since its 
abrasion resistance increases over time unlike the 
control sample. Thus, it is recommended that the fiber 
content of the CFRC must stay within 2.5% to ensure 
the highest abrasion resistance of the sample. 
Furthermore, in the water permeability test, the 
results suggest that fiber content less than 2.5% is 
recommended as it will decrease the risk of damage 
and be more effective. Overall, the reinforcement of 
concrete with coconut fibers at 2.5% fiber content or 
lower will improve abrasion resistance whilst avoiding 
major increase in permeable voids. With that said, it 
is recommended for future research to focus on the 
proper mixing and curing processes for CFRC along 
with the placement and orientation of fibers during its 
production as means to lessen the cracks and voids 
found within the concrete. 
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Analyzing the Depictions of Queer Struggles in 
Selected Asian BL Series 
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AAbbssttrraacctt::  Media texts depicting same-sex relationships among men long existed in ancient 
China in 206 BCE-220 BCE. The term BL or Boys Love was first coined in the 90s in Japan 
through mangas or Japanese comics and movies; it has since been steadily gaining fans from 
across the globe. During the 2020 COVID-19 pandemic, which forced people around the globe 
to stay at home, the BL genre saw increased viewership from 5% to 34% on various streaming 
platforms. Most of these shows depict various struggles experienced by queer characters. 
SOTUS (2016), Gameboys (2020), and Dark Blue and Moonlight (2017) are three well-known 
BL series from Thailand, the Philippines, and Taiwan. This study aims to identify the 
struggles depicted in these series, compare and contrast the struggles, and characterize the 
queer characters struggling. The television programs were analyzed using the queer theory, 
coding framework, and textual analysis. The findings show that most of the struggles depicted 
centered around acceptance of the self, acceptance by others, and managing one’s feelings. The 
characters from these BL series also share the same characteristics, such as how they respond 
to problems and their struggles. 
 
KKeeyy  WWoorrddss::  Boys love, queer struggles, media portrayal, Filipino BLs, Taiwanese 
BLs, Thai BLs 

 
1. INTRODUCTION 
 
Background of the Study 

As the years pass by, the idea of being queer 
is slowly being accepted. Thus, shows and films that 
depict relationships between queer people emerged as 
a genre in contemporary media. Most of these shows 
are produced in Thailand and star cisgender male 
actors. Early depictions of queer people can be found 
in ancient China where it is generally accepted. Being 
queer started to be viewed negatively because of 
Western influences during the Qing dynasty (Kang, 
2009). The term “BL” or Boy’s love was first 
introduced in Japan during the 90s through mangas 
and novels (Olsen, 2020). The BL genre gained a 
following in Taiwan, Thailand, and China. It first 
came to Thailand in the form of novels. Due to the 
constant demand for BL content, Love Sick: The 
Series was one of the first few Thai BL shows 
produced in 2014. The BL genre started gaining 
popularity in 2014-2015 (Boonorana, 2020, as cited in 
Koaysomboom, 2020). 

2020 marked the highest increase in 
viewership of BL series across different streaming 
platforms, with viewership increasing from 5% to 34% 
during the pandemic. The vice president of LINETV, 
one of the leading streaming platforms for BL series 
states that BL during this time may not be a sub-genre 
anymore; it is gradually going mainstream 
(Koaysomboom, 2020). 

This study aims to identify and analyze the 
queer struggles present in the selected Asian BL 
series. 

 
1.2. Theoretical Framework: Queer 
Theory 

The 1990 theory developed by Butler states 
that human relationships are not derived from the 
body’s biological separation (sex) but are derived from 
a person’s portrayal of gender (sexuality). One of the 
ideas which queer theory rejects is heteronormativity, 
or the assertion that heterosexuality is the default 
sexuality in society. Most of the struggles depicted in 
the selected series are founded on Asian society’s 
heteronormative standards. Asian societies generally 
emphasize producing a biological heir or family 
lineage (Raymo, et.al, 2015). This theory is applicable 
due to its relevance in the major themes depicted in 
the selected BL series. 

 
1.3. Statement of the Research Problem 

This research aims to compare the depiction 
of struggles experienced by the queer community in 
three BL series from Thailand, the Philippines, and 
Taiwan, namely SOTUS: The Series (2016), Gameboys 
(2020), and Dark Blue & Moonlight (2017). It seeks to 
answer the following questions: 

1. What are the struggles experienced by the 
main characters portrayed in the selected BL 
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series? 
2. How are the struggles depicted in the 

selected BL series from different Asian 
countries similar and different from each 
other? 

3. How are queer men depicted dealing with 
these struggles in the selected BL series?  

 
2. METHODOLOGY 
 
2.1. Research Design 

The study utilized a qualitative approach and 
incorporated the use of a memoing sheet and textual 
analysis. It is a descriptive research whose goal is to 
provide an accurate account of an individual's 
characteristics, situation, or group. Descriptive 
research can offer a deeper understanding of a 
situation as it naturally occurs (Dullock, 1993). This 
study aims to identify and analyze the struggles 
experienced by the queer characters; hence the chosen 
approach is the most appropriate. 
 
2.2. Data Gathering Procedures 

This study's data was gathered from the three 
selected BL series to be analyzed, namely SOTUS: The 
Series, Gameboys, and Dark Blue & Moonlight. The 
series were chosen according to their popularity and 
explicit depictions of struggling as queer men. These 
were also chosen because of the similar nature of the 
issues present in the series. 
 

 
Textual analysis was utilized to compare the 

depictions of struggles in the selected series. The 
researcher conducted three viewings to analyze scenes 
wherein there is a significant and explicit depiction of 
queer struggles. 
 The first viewing consisted of the researcher 
getting the gist or summary of the selected dramas. In 
the second viewing, the memoing sheet was used to 
note the important details, such as how the struggles 
were depicted and how the characters dealt with the 
struggles. The third and final viewing was a review in 
case some details were missed. 
 
 
 

3.  RESULTS AND DISCUSSION 
 
3.1. Comparing the Struggles 

The most similar characters with almost 
identical issues are Arthit from SOTUS and Cai from 
Gameboys. Both are depicted as full of doubts about 
themselves and fear of what others may think about 
them. They both hid their feelings at first because 
they did not want to let others see their vulnerability. 
Cai and Arthit were aggressive or unfriendly towards 
Gav and Kongpob, respectively. Nevertheless, 
towards the end, both warmed up to their respective 
significant others and started to show warmer and 
friendlier emotions. In terms of personal struggles, 
both Cai and Arthit mentioned that they had been 
confused about their sexuality. Cai mentioned this in 
a scene where he recalled that moment when Riza had 
publicly outed him as gay. Arthit, on the other hand, 
was not that verbal about his state of confusion and 
instead conveyed it through his actions. He avoided 
Kongpob whenever his feelings of confusion 
intensified, specifically concerning whether he was 
queer and had feelings for Kongpob. The only time 
Arthit had opened up about his inner battle between 
his feelings for Kongpob and thoughts of rejection 
from others was when he talked to his friend. 

 
The three selected shows depict all three 

categories of struggles: personal, emotional, and 
social. However, some categories of struggles are not 
emphasized. The struggles depicted in SOTUS were 
primarily personal ones as they dealt with Arthit’s 
confusion with his sexuality. The struggles shown in 
Gameboys are primarily emotional as Cai was dealing 
with his father’s condition and the COVID-19 
pandemic. Dark Blue and Moonlight’s main struggles 
can be categorized into social struggles since Yanfei 
and Jimmy had to hide their relationship from 
Yanfei’s mother. 

One common struggle among the three series 
is the idea of coming out as queer and being accepted 
by society. Arthit in SOTUS was worried about how 
people would think of him when he came out as queer. 
Cai had trouble coming out to his family and was even 
outed by his friend, causing him to leave home due to 
the fear of getting rejected. In Yanfei’s case in Dark 
Blue and Moonlight, he feared coming out and being 
rejected by his mother. 
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3.2. Protagonists’ Responses 

 
Arthit’s typical responses to his struggles 

were aggression, hostility, or avoidance. As shown in 
certain scenes, when Kongpob confessed to Arthit 
about his feelings, he avoided Kongpob. In a scene 
where Arthit was jealous of a close friend with 
Kongpob, he acted aggressively towards Kongpob. 
Arthit talked to his friend with the hopes of getting 
advice on what he should do. Cai from Gameboys’ 
responses to his problems were quite similar with 
Arthit’s responses. When being teased by Gav, Cai 
usually responded with an irritated tone, like how 
Arthit does. Both characters also show significant 
developments throughout their whole series. When 
faced with a problem involving Gav, Cai always 
listened to others before Gav, causing him to jump to 
his own conclusions along with his insecurities. Like 
Arthit, Cai also opened up to someone about his 
struggles as being out as queer. 
 

 
Physical violence is not emphasized in 

Gameboys and SOTUS. However, when Yanfei 
witnesses someone using a derogatory word for queer 
people, he resorted to violence, physically attacking 
that person. In Episode 5, when Jimmy outed Yanfei 
to his mother, their immediate response was to be 
physical against one another. Arthit, Yanfei, and 
Jimmy all shared the same response when 
encountering problems with their significant others. 
They tended to be passive and hide their genuine 
opinions and feelings. In a scene from Episode 5, 
Yanfei pretended not to care about Jimmy being 
distant. However, when alone, he was visibly affected 
by it. Jimmy also had a similar response in Episode 9 
when he and Yanfei met again but as ex-lovers. He 
pretended that he had moved on from Yanfei but 
suddenly cries when alone. 

 

3.3. Media vs. Real Life 
The most emphasized theme which was 

common among the three selected series is the idea of 
coming out. Coming out was seen in Gameboys when 
Cai was outed to his family. Similarly, in SOTUS, 
Arthit was having doubts about whether the people 
around him could accept his sexuality before coming 
out to his friends. In Dark Blue and Moonlight, Yanfei 
wouldn’t come out to his mother because he knew that 
he would not be accepted. The protagonists' struggles 
related to coming out are consistent with the findings 
of Wei and Liu (2018) when they suggest that majority 
of the LGBT students in China were not comfortable 
coming out as queer. 

 
Cai’s mother in Gameboys was supportive of 

her son’s sexuality as opposed to Yanfei’s mother in 
Dark Blue and Moonlight. Both women’s ages are not 
explicitly stated in their respective series. Cai’s 
mother can be assumed to be in her 40s-50s, while 
Yanfei’s mother could possibly be in her senior years, 
around 60s-70s. Pew Research Center’s 2007-2019 
study findings support these depictions as their 
findings assert that acceptance of the LGBT 
community varies from generation to generation, with 
the older generation being less supportive and the 
younger generation being more accepting. The 
portrayal of Cai’s mother being accepting of her son’s 
sexuality is also supported by Pew Research Center’s 
data, in which they find out that the Philippines had 
the highest acceptance rate of the LGBT community 
in Asia. 

 
The deviation from different masculine 

standards can be seen across the three selected series. 
Each of them has points which they emphasize based 
on the societies of their country of origin. Students 
from Thai universities put importance on the concept 
of authority and seniority through initiation rites or 
hazing sessions. Seniors who do the hazing, mostly 
male students, are expected to be masculine, 
aggressive, and cruel towards the juniors. Arthit from 
SOTUS, in some scenes, was depicted to be aggressive 
towards his juniors; however, he was also depicted as 
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someone who deviates from the aggressive and 
masculine image of senior hazers. Arthit was shown 
as someone who likes pink milk, a drink considered to 
be feminine in Thailand; hence when Kongpob pointed 
this out, he was embarrassed. In the latter part of the 
series, Arthit’s soft side was more prominent. He 
became gentler and showed vulnerability in terms of 
expressing his true feelings. 

 
In Philippine society, a man is expected to be 

the breadwinner and provider of the needs of his own 
family. The ability of a man to provide for his family 
serves as the basis of how masculine he is seen in 
society. In terms of religion, the majority of the 
Philippines is Catholic. One of the core beliefs in 
Catholicism is that being queer is a sin. Because of 
this belief, queer people are often discriminated 
against; being straight became the usual and default 
sexuality. When Cai was outed to his family as gay, he 
was ashamed and left his home. Cairo, as a man, felt 
like he could not deliver to his parents’ standards of 
him; hence he apologized to his mother for being gay. 

 
In the present times, Confucian ideas are still 

seen in modern Taiwan. Confucianism has always 
been patriarchal; in an ideal Confucian household, 
there is a husband, wife, and their children. The man 
or father is expected to lead the household while the 
wife and children obey him. Yanfei’s mother in Dark 
Blue and Moonlight upholds this belief when she tells 
Jimmy and Yanfei to find wives.  Jimmy from Dark 
Blue and Moonlight deviates from this Confucian 
thinking as the family Jimmy visualizes consists of 
two men and their adopted children when the subject 
of having children is brought up.   

 
4.  CONCLUSIONS 

BLs, regardless of country of origin, in a 
broader sense, share almost the same struggles and 
characterization. Arthit from SOTUS and Cai from 
Gameboys share the most similarities with the way 
they act and respond to certain situations. 
Additionally, it was found that the major themes and 

struggles depicted in the selected BL series are 
reflective of the current status quo of the LGBT 
community in Asia. Based on the findings and 
previous studies, most of them support each other’s 
ideas, such as generational differences in views and 
heteronormativity in Asian society. 
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Edutainment: Pagsusuri sa mga Gampanin, Katangian, Arketipo, at 
Simbolismong Nakikita sa Pagganap ng mga Piling Karakter na 

Selyula sa Japanese Anime Na “Cells at Work!” 
 

Hinano T. Miyao, Abbygale C. Pinca, at Anna Patricia V. Gerong  
Assumption College San Lorenzo, Makati City 

 
AAbbssttrraakk::  Ang “Cells at Work!” ay isang Japanese edutainment na ipinalabas noong 2018. 
Binigyang-diin sa seryeng ito ang mga pangyayari sa loob ng katawan ng tao na may 32.7 
trilyon na selyula. Kaugnay nito, nilayon ng pag-aaral na masuri ang gampanin at katangian 
ng mga selyulang ipinakita sa palabas at maunawaan ang papel ng arketipo at simbolismo sa 
paglalahad ng impormasyon hinggil dito. Sa isinagawang pag-aaral, pinili ang mga karakter 
na selyula na neutrophils, red blood cells, platelets, helper t cells, at macrophages. Bumuo ng 
coding sheet na kinapapalooban ng mga kaalaman hinggil sa selyula, enneagram, at ginamit 
ang semyotika ni Barthes sa pagsusuri sa mga simbolismo. Batay sa pagsusuri, natuklasan 
ng mga mananaliksik ang mga sumusunod: ang nangibabaw na gampanin ng mga piling 
karakter ay ang pagdepensa sa katawan ng mga neutrophils, pagiging circulating cells ng 
RBCs, pagiging maikli ng haba ng buhay ng platelets, pagbuo ng istratehiya laban sa sakit ng 
helper t cells, at ang pagiging bahagi ng macrophages sa lahat ng connective tissues at organs 
ng katawan. Samantala, ang nangibabaw na arketipo ay ang “the Eight”, “the Six”, at “the 
One”. Ang nangibabaw naman na simbolo ay ang karakter na selyula. Naipakita rito ang 
pagiging tagapagtanggol, “first-responders”, tagasuporta sa iba’t ibang gampanin ng katawan, 
tagapag-ayos sa katawan, pamumuno, paggabay, at proteksyon sa ibang selyula. Sa kabuoan, 
makikita na nagkaroon ng malaking papel ang representasyon sa mga piling selyula upang 
mas maunawaan ang gampanin nito sa ating katawan. 
   
SSuussiinngg  ssaalliittaa::  Cells At Work!; selyula; gampanin; enneagram; semyolohiya 

 
1. INTRODUKSIYON 
  
1. 1. Rasyonale  

Ayon kay Peters (2013), may malaking 
puwang sa pagitan ng siyensya at midya. Kabilang 
dito ang hindi maayos na komunikasyon at ang 
kakulangan sa pag-unawa ng mga siyentista at midya 
sa paraan ng paglalahad nito. Upang mapunan ang 
puwang sa suliranin, nagkaroon ng edutainment 
media. Ang edutainment ay isang jargon sa 
audiovisual arts kung saan pinagsasama ang mga 
salitang “education” at “entertainment” (Brodesco, 
2011; Merriam-Webster, w.p.). Ginagamit ito sa 
anumang midyum ng entertainment na idinisenyo 
upang maging educational sa mga manonood. Sa 
ganitong pamamaraan, ang mga scientific 
communicators ay nakapagbabahagi ng mga 
impormasyon sa mas malawak na madla sa isang 
katanggap-tanggap na paraan (Martinez-Conde & 
Macknick, 2017). Kaugnay nito, ang paggamit at 
paglaganap ng mga edutainment ay nagbibigay ng 
oportunidad upang mas maintindihan ang mga dating 
kumplikadong konsepto sa isang simpleng paraan (Li 
& Orthia, 2015; Palmer, Dixon, & Archer, 2016).  

1. 2. Kaugnay na Literatura at Pag-aaral 
Isang halimbawa ng edutainment media ay 

ang anime na “Cells at Work!”. Ito’y nagbigay-daan sa 
mga manonood upang maobserbahan ang mga 
pangyayari sa selyula sa loob ng katawan ng tao. 
Bagama’t may ibang edutainment media na 
nagtatalakay sa pagganap ng mga selyula, katulad ng 
“Ozzy & Drix” na kilala rin bilang “Osmosis Jones”, 
mayroong mga natatanging pagkakaiba sa mga 
tuntunin ng (a) bilang ng mga selyulang binibigyang-
pokus, (b) ang paraan ng paggamit ng mga audio-
visual istratehiya, at, ang pinakamahalaga, (c) ang 
antas ng kaalamang inilalahad tungkol sa mga 
selyula (Airey, 2020; Dr. Hope’s Sick Notes, 2018, 
00:00:44 – 00:08:42; IMDb, 2001; IMDb, 2002, Matt 
Doyle Media, 2020; Ozzy & Drix, 2012; Valdez, 2018).  

Ipinaliliwanag lamang ng naunang inilahad 
na ang cell biology ay isang larangan ng biyolohiya 
kung saan pinag-aaralan ang istruktura, pagganap, 
ugali, at gampanin ng mga selyula sa katawan ng tao 
at iba pang organismo sa mga prosesong 
nakapagpapanatili ng buhay (Alberts atbp., 2013; 
Tortora, Funke, & Case, 2018). Dahil ang disiplinang 
ito ay nakatuon sa pag-unawa ng mga munting 
proseso sa katawan, nakatutulong ang pagsusuri nito 
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upang matukoy ang iba’t ibang gampanin ng katawan 
(Bouton, 2018; McDermott & Roediger, 2018). 
  
1. 3. Mga Layunin ng Pag-aaral 

Nakatuon ang pananaliksik na ito sa 
pagsusuri sa pagganap ng mga piling karakter sa 
anime na “Cells at Work!”. 
Nais ng mga mananaliksik na masagot ang mga 
sumusunod na katanungan: 

1.  Paano ipinakita ang mga gampanin at 
katangian ng mga piling karakter na selyula 
sa anime? 

2.  Ano ang mga nangingibabaw na arketipo na 
itinampok sa mga piling karakter? 

3.  Ano ang mga simbolismong nangingibabaw 
sa mga piling karakter? 

  
2. METODOLOHIYA 
  
2. 1. Disenyo ng Pag-aaral 

Ang pananaliksik na ito ay gumamit ng 
kwalitatibong metodo at isinaalang-alang sa 
pagsusuri ang descriptive case content analysis. Ito’y 
sapagkat nakatuon ang pag-aaral sa pagsusuri at 
paglalarawan sa mga selyulang itinatampok sa 
anime. Tinangka nitong maunawaan ang pagganap 
ng mga selyula batay sa mga gampanin, arketipo, at 
simbolismong ipinakita sa Japanese anime na “Cells 
at Work!” 
  
2. 2. Yunit ng Analisis ng mga Datos 

Ang palabas na ito ay may labintatlong (13) 
episode, at isang (1) season na ipinalabas noong 2018 
(Airey, 2020). Ang pag-aaral ay nakatuon sa 
pagsusuri sa gampanin, katangian arketipo at 
simbolismong makikita sa pagganap ng mga selyula 
mula sa mga episode sa unang season ng “Cells at 
Work!” Bukod dito, pinili ng mga mananaliksik ang 
mga episode at eksenang nagpapakita ng mga 
gampanin o katangian ng limang (5) uri ng selyula sa 
anime. Sa kabuoan, mayroong 13 na episode at 132 na 
eksenang sinuri sa pananaliksik.  
 
2. 3. Instrumento ng Pag-aaral 

Gumamit ng instrumentong coding sheet sa 
isinagawang pag-aaral. Sa paggawa nito, ginamit ng 
mga mananaliksik ang iba’t ibang batayan. Sa 
gampanin at katangian ng mga piling selyula, ang 
mga naging batayan ay ang mga sumusunod: “Basic 
immunology: functions and disorders of the immune 
system” (Abbas, Lichtman, & Pillai, 2016), “Cytotoxic 
t lymphocytes” (Bakshi, Cox, & Zajac, 2014),  “Karp’s 
cell and molecular biology: concepts and experiments 
(Eighth edition)” (Karp, Iwasa, & Marshall, 2016), 
“Becker’s world of the cell (Eighth edition)” (Hardin, 

Bertoni, Kleinsmith, & Becker, 2012), “Blood groups 
and red cell antigens” (Dean, 2005), “Medical Cell 
Biology (Third Edition)” (Goodman, 2008), at 
“Harrison’s principles to internal medicine” (Jameson 
atbp., 2018). 

Para sa arketipo, ang ginamit na batayan ay 
ang enneagram nina Riso at Hudson mula sa librong 
“Personality Types: Using the Enneagram for Self-
Discovery” (1996). Sa kabilang dako, ang mga ginamit 
bilang batayan sa pagbuo ng simbolismo ay ang 
“Semiotics: the basics” ni Chandler (2017), “Elements 
of semiology” ni Barthes (1968), at “isang 
semyolohikal na pagsusuri… sa… Gloc-9” ni 
Demeterio (2013). 
  
3. RESULTA 
 
3. 1. Ang mga Gampanin at Katangian 
ng mga Selyula na Nakita sa Palabas 

Batay sa isinagawang pagsusuri, ang 
nangingibabaw na gampanin sa mga karakter na 
neutrophil ay ang pagdidipensa nito sa katawan mula 
sa impeksyon at sakit (Alberts atbp., 2013, p. 1300; 
Jameson atbp., 2018, pp. 991-992). Ito ay ipinakita ng 
28 beses sa kabuoang eksena. Ang katangiang 
nangingibabaw naman ay ang pagiging white blood 
cells nito na makikita sa 27 eksena (Goodman, 2008, 
p. 96).  

Sa mga karakter na RBCs, ang 
nangingibabaw na katangian ay ang pagkakaroon 
nito ng hemoglobin (Alberts atbp., 2013, p. 1274; 
Jameson atbp., 2018, p. 1831). Ito ay ipinakita ng 59 
na beses. Ipinakita naman ang gampanin nito bilang 
circulating cells ng 54 na beses at tagapagdala ng 
pagkain at nutrisyon sa katawan ng 48 na beses 
(Hardin atbp., 2012, p. 227; Karp atbp., 2016, p. 167).  

Sa mga platelets naman, ang nangingibabaw 
na katangian ay ang maikling haba ng buhay ng mga 
selyulang ito (Dean, 2005, p. 10; LeBrasseur, 2007, p. 
1; LeBois & Josefsson, 2016, p. 2). Ito ay makikita ng 
18 beses mula sa kabuoang 36 na eksena. Ang 
gampanin naman na ipinakita ay ang pagiging 
responsable nito sa pagpapatigil ng pagdurugo na 
makikita ng 16 na beses (Dean, 2005, p. 10; Karp, 
atbp., 2016, p. 263).  

Sa helper t cell, ang nangingibabaw na 
gampanin ay ang kakayahan nitong bumuo ng mga 
istratehiya laban sa mga pathogens na makikita ng 9 
na beses (Karp atbp., 2016, p. 707). Isa rin sa mga 
nangingibabaw nitong katangian ay ang kakayahang 
mag-recruit sa ibang immune cells patungo sa lugar 
ng impeksyon na makikita ng 5 beses sa palabas 
(Abbas atbp., 2016, p. 16; Karp atbp., 2016, p. 707).  

Sa mga macrophages, ang nangingibabaw na 
katangian ay ang pagiging bahagi nito sa lahat ng 
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connective tissues at organs ng katawan (Abbas atbp., 
2016, p. 23) na makikita ng 12 beses.  
  
3. 2. Mga Arketipong Nakikita batay sa 
Enneagram nina Riso at Hudson 

Samantala, sinuri din ang mga 
nangingibabaw na arketipo batay sa enneagram nina 
Riso at Hudson (1988). Ito’y nahahati sa tatlong triad: 
(a.) Feeling Triad: “the Helper”, “the Motivator”, at 
“the Individualist”; (b.) Thinking Triad: “the 
Investigator”, “the Loyalist”, at “the Enthusiast”; (c.) 
Instinctive Triad: “the Leader”, “the Peacemaker”, at 
“the Reformer”. Ginamit ang arketipo sapagkat ang 
mga karakter na selyula, sa pabalas, ay itinuturing na 
tao na gumaganap sa kanilang tungkulin sa loob ng 
katawan.  

     Ang nangingibabaw na arketipo sa 
neutrophil ay the Leader (“the Eight”). Ito ay nauuri 
sa instinctive triad sa enneagram.   

    Ang nangingibabaw naman na arketipo sa 
mga RBCs ay the Loyalist (“the Six”) na nauuri sa 
thinking triad (Riso & Hudson, 1996).  

    Mula naman sa 18 na eksenang sinuri sa 
mga karakter na platelets, ang pinakanangibabaw na 
arketipo ay the Loyalist (“the Six”), at ito ay nauuri sa 
thinking triad. Bukod dito, the Leader (“the Eight”) at 
the Peacemaker (“the Nine”) ay ang mga arketipo na 
pangalawang nangingibabaw sa karakter na ito.  

    Ang arketipo na ipinakita naman sa mga 
karakter na helper t cells ay ang the Reformer (“the 
One”) mula sa instinctive triad.  

    Panghuli ang nangingibabaw na arketipo 
sa mga karakter na macrophages ay ang the Loyalist 
(“the Six”). Ito ay nauuri sa thinking triad, at ang 
ugali ng mga taong naririto ay ang pagbibigay-diin sa 
lohika at pag-iisip.  

 
3. 3. Pagsusuri sa mga Simbolismo sa 
Palabas gamit ang Semyotika ni 
Barthes 

     Matapos masuri ang katangian, gampanin 
at arketipong nangibabaw, binigyang-pansin din ang 
simbolismong makikita sa pamamagitan ng 
semyolohikal na pagsusuri. Mula rito, nagabayan ang 
proseso ng pag-aanalisa sa mga simbolismo sa mga 
prinsipiyo at ideya ni Barthes. Sa gayon, isinagawa ng 
mga mananaliksik ang pagsusuri sa mga piling 
karakter batay sa pagkakasunud-sunod: neutrophils, 
red blood cells, platelets, helper t cells, at 
macrophages. Ang mga piling karakter mismo ang 
nagsilbing mga sign at ibinatay ang mga signifier at 
signified alinsunod sa inilahad ni Barthes hinggil sa 
semyotika.  

      
 
 

 

((11))  SSiiggnn 

((22))  SSiiggnniiffiieerr ((33))  SSiiggnniiffiieedd  

Ang sign na neutrophil ay nagpakita ng 
signifier na kulay puti (pisikal na katangian ng 
selyula). Makikita na ang mga neutrophil ay madalas 
na nauunang dumarating tuwing mayroong antigen 
sa katawan, kaya ito ay nagkaroon ng signified na 
“kaligtasan” at “first responders”. Bukod dito, may 
iilang pagkakataon na makikita ang mga neutrophils 
na nagtatanggol sa ibang mga selyula mula sa mga 
antigens. Dahil dito, may nabuong signified sa mga 
neutrophil bilang senyas ng “proteksyon” mula sa mga 
sakit o antigens na maaaring magpahamak sa ibang 
selyula. 

Ang sign naman na RBCs ay may signifier na 
pagiging kulay pula. Ito ay ang pangunahing kulay sa 
pang karaniwang uniporme ng mga karakter. Ang 
uniporme na ito ay bumubuo ng signified na “may 
hemoglobin” sapagkat ang protinang ito ang 
nagbibigay ng pulang kulay sa selyula. Ito ay nakita 
sa episode 11 ng anime noong naglalakad ang mga 
RBCs, na hindi nakaayos ang kanilang uniporme, sa 
capillaries na nasa ilalim ng matinding init. 
Sumusuporta ito sa signifier dahil naapektuhan ng 
init ang binding strength ng hemoglobin at ito ang 
nagiging dahilan sa pagkawala ng pulang kulay sa 
itsura ng mga tauhan (Stadler atbp., 2008, p. 1). 

Mula rito, ang mga karakter na ito ay may 
signified na “suporta” dahil sila ay makikitang 
nagdadala ng mga mahahalagang bagay, katulad ng 
O2 gas at nutrients, sa iba’t ibang bahagi ng katawan. 
Bukod dito, makikita ang mga selyulang ito na 
nagdadala ng O2 gas sa alveoli upang magkaroon ng 
gas exchange at matanggal ang CO2 sa katawan. Ito 
ay mas ipinakita sa episode 8.  

Makikita naman na may iba’t ibang signifier 
ang mga karakter na platelets sa palabas na ito. Ayon 
sa pagsusuri, ang signifier na naging katugon sa 
kabuoan ng mga piling eksena ay ang pagsusuot ng 
malaking light blue na t-shirt. Ito ay bumuo sa mental 
concept ng pagiging bata. Bukod dito, madalas na 
makikita ang mga karakter na ito malapit sa mga 
lugar na may sira. Dito, madalas makikita ang 
caution tape. Mula rito, nabuo ang signified na 
“konstruksyon” at “pag-aayos ng istruktura” sa mga 
selyulang ito.  

Makikita naman ang mga signifier sa 
karakter na helper t cell: ang puting uniporme, 
computer, tsaa, salamin, at ang PA system. Mula rito, 
ang mga nabuong signified ay ang “pamumuno”, 
“kaalaman”, “katalinuhan”, “gabay”, at “matiwasay”. 
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Panghuli, ang mga signifier ng karakter na 
macrophage ay ang “kulay puti”, “malaking kutsilyo”, 
“kulay pula”, at ang “briefcase”. Ang kulay puti ay 
nangangahulugang “kaligtasan”. Samantala, ang 
kulay pula, ang briefcase at ang malaking kutsilyo ay 
bumubuo sa signified na “proteksyon”. Ang malaking 
kutsilyo ay nangangahulugan din bilang “lakas” 
sapagkat ito ay napakalaki at nakapapatay ng iilang 
mga birus. Panghuli, ang signifer na “two-way radio” 
ay nangangahulugang “komunikasyon” sapagkat ito’y 
ginamit sa episode 3 sa pagbibigay ng impormasyon 
hinggil sa influenza virus. 
  
4. DISKUSYON 
  
4. 1. Lagom 

Ipinakita sa mga resultang ipinahayag na 
nagkaroon ng malaking papel ang pagsasalaysay at 
ang mga istratehiyang ginamit sa palabas na “Cells 
At Work!” Madalas makikita ang mga gampanin ng 
mga selyula ay lumabas sa mga aksyon at tugon ng 
mga karakter sa mga nangyayari sa bawat 
eksena.  Mula rito, tila mayroong mga “situational 
metaphors” kung saan ipinakikita ang mga gampanin 
at katangian ng mga selyulang ito (Bouton, 2018; 
Dahlstrom, 2010; Dahlstrom, 2014). Bukod dito, ang 
pagpapakita sa mga prosesong nauugnay sa mga 
piling selyula ay ginawa sa pagpapakita sa loob ng 
katawan na tila lipunan na may sariling batas at 
istrukturang panlipunan. 

Ito ay sumasang-ayon sa isang kaugnay na 
literatura tungkol sa cell biology edutainment. Ayon 
kay Brodesco (2011):  

“audiovisuals can make us see the inner body 
using two different narrative tools: 1) the shrinkage of 
people…into the body; 2) the immersion into a body 
through an insider look…"  

Sa “Cells At Work!”, ginamit ang naratibong 
istratehiya kung saan ipinakita ang katawan ng tao 
bilang isang fictional world gamit ang mga tauhan. 
Naipakita rin dito na napahalaga ang kolaborasyon 
ng humanities, partikular ang literatura at midya, sa 
paglalahad ng mga siyentipikong impormasyon sa 
isang mas maiintindihang paraan (Fischer, Tobi, & 
Ronteltap, 2011; Fitzsimons & Killen, 2013; 
Weinmann atbp., 2013).  

Samantala, ang pinakanangingibabaw na 
arketipo sa limang (5) sinuri na karakter ay the Eight 
(“the Leader”). Ayon kay Riso at Hudson (1996), ang 
karaniwang ugali ng taong nauuri rito ay ang 
pagiging self-assertive, may paniniwala sa sarili, 
mapamaraan at marubdob na indibidwal. Ito ay 
naaangkop sa mga piling karakter na selyula sa 
katawan dahil ang mga selyulang ito ay tumutulong 
sa katawan upang magampanan nito nang mabuti 
ang kanilang mga gampanin at, sa gayon, tayo ay 
mabubuhay nang walang masamang pakiramdam. 

Mula sa mga simbolong ginamit, ang 
nangibabaw na sign ay ang mga karakter mismo. 
Bukod dito, ang nangibabaw na signifier ay ang kulay 
ng damit nito at ang nangibabaw na signified ay 
madalas may kinalaman sa gampanin ng selyula sa 
katawan. Isang dahilan kung bakit naging epektibo 
ang paggamit ng simbolismo sa palabas ay ang visual 
nature ng biyolohiya. Ayon kay Jenkinson at McGill 
(2012) “biology is an inherently visual domain”. 
Karamihan sa mga kasalukuyang kaalaman sa 
biyolohiya ay nanggaling sa mga imaging technologies 
katulad ng x-ray, crystallography at electron 
microscopy. Naiiwasan nito ang iba’t ibang antas ng 
abstraction sa pag-unawa, at posibleng makatulong sa 
pagtugon sa puwang na ito dahil ang mga simbolismo 
ay may literal na kahulugan na mauugnay sa abstrak 
na konsepto upang mas maintindihan at maalala ito 
(Fink, 2015; Serpente, 2011; Todorova atbp., 2015). 
  
4. 2. Kongklusyon 

Sa kabuoan, ipinakita ang mga gampanin ng 
mga piling selyula sa anime na “Cells At Work!” sa 
paraan ng pagsasalaysay sa bawat episodes ng 
palabas at sa paggamit ng mga simbolismo sa mga 
karakter upang mailahad ang mga mahahalagang 
kaalaman hinggil sa cell biology. Mula rito, makikita 
na napakahalaga ang paggamit ng mga naratibong 
teknik sa siyentipikong edutainment media, 
partikular ang arketipo at simbolismo. 

Sa palabas, makikita na naging epektibo ang 
representasyon ng mga selyula bilang tao sapagkat 
mas maiintindihan ng mga manonood ang mga 
gampanin ng mga selyula upang mapanatili ang 
homeostasis ng katawan. Bilang resulta, ito ay 
maaaring makalutas sa puwang sa scientific 
communication sa pagitan ng mga eksperto at ang 
pangkalahatang publiko. 
  
5. PASASALAMAT 

Taus-pusong pasasalamat ang aking 
ipinaaabot sa mga sumusunod na indibidwal dahil sa 
mahahalagang tulong, kontribusyon at suporta tungo 
sa matagumpay na reyalisasyon ng pananaliksik na 
papel na ito: 

1. Maraming salamat po kina Bb. Abbygale C. 
Pinca at Bb. Anna Patricia V. Gerong 
(Pagbasa at Pagsusuri ng Iba’t Ibang Teksto 
Tungo sa Pananaliksik at Research in Daily 
Life 1), mga masisigasig naming dalubguro, 
na gumabay sa akin sa tamang hakbangin sa 
pagsulat at paggawa ng isang pananaliksik 
na papel, lalung-lalo na kay Bb. Pinca sa 
kanyang walang hanggang paniniwala at 
pagsuporta sa akin bilang mananaliksik, at 
sa paksang pinag-aaralan sa papel na ito, 
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2. Kay G. Ronald Allan L. Cruz ng Unibersidad 
ng Ateneo de Manila, sa pagpapakita ng 
interes sa pag-aaral na ito bilang validator,  

3. Sa aking mga matatalik na kaibigan na sina 
Anna Patricia D. Esguerra ng Humanities 
and Social Sciences Strand sa Unibersidad ng 
Santo Tomas at Maria Concepcion M. Franco 
ng Assumption College San Lonrezo sa 
kanilang lubos na pagtulong sa pagwawasto 
ng aking gramatika at sa pagsasalin sa iilang 
bahagi ng unang yugto ng pagsasaliksik 
upang maipahayag nang buong sukat ang 
mga natuklasan sa pag-aaral na ito, 

4. Sa mabubuti kong kaibigan na sina Ada 
Marie G. Saldaña, Maria Concepcion M. 
Franco, at Raniah L. Selva, sa kanilang taos-
pusong pagsuporta upang maging 
matagumpay ang aking pagtatanghal sa 
kongresong ito, at sa kanilang paniniwala sa 
aking pangarap na mailatha ang pag-aaral 
na ito, 

5. Kina Denise Ashley L. Ko at Gavin Christian 
M. De Vera ng Unibersidad ng Ateneo de 
Manila sa paglalaan ng panahon upang 
matulungan nila ako sa paghahanap ng mga 
validators, lalung-lalo na kay Ashley Ko na 
naniwala sa aking kakayahan at hindi 
sumuko sa pagtulong upang makamit ko ang 
tagumpay, 

6. Sa mga awtor, editor at mga mananaliksik ng 
mga akdang aking pinaghanguan ng 
mahahalagang impormasyong ginamit sa 
pagbuo ng papel na ito,  

7. Sa aking pamilya sa pag-unawa at 
pagsuporta sa mga gabi na inalay ko para 
sa  pananaliksik na ito, at higit sa lahat, 

8. Sa Poong Maykapal, sa Kanyang patuloy na 
paggabay, pagpapalakas, at pagbibigay ng 
mga taong naging biyaya sa aking buhay 
habang binubuo ang pananaliksik na ito. 
 Muli, maraming-maraming salamat po at 

ipinagdarasal ko po na ang pag-aaral na ito ay 
makaaambag sa mga diskusyon katulad nito sa 
larangan ng agham, at makatutulong ito sa 
pagpapalawak, at sa pagpapatibay sa larangan ng 
pananaliksik sa ating bansa. 
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AAbbssttrraacctt::  Throughout the years, the agricultural sector continues to face challenges such as 
land entitlement, unequal wages, and human rights violations. Along with these are gender-
based issues that further intensify the difficulties faced by farmers, particularly peasant 
women. With the establishment of organizations like The National Federation of Peasant 
Women in the Philippines (AMIHAN), these challenges are given attention as it aids in 
upholding rights and providing voices for peasant women. This study explored the motivations 
behind AMIHAN’s establishment, its nature and how it differs from other women’s 
organizations, and how the organization amplifies voices and provides alternative platforms 
to peasant women in the Philippines. Two leaders and five peasant women were interviewed 
via the online conferencing platforms, Zoom and Messenger. Three main findings were 
inferred: 1) peasant women are united and empowered by the organization’s advocacies, 2) 
peasant women face both sector-specific and non-sector-specific issues,  and 3) peasant women 
are given a platform to voice their issues through the organization. With the help of AMIHAN, 
the gap left out by the broad goals of women’s movements are addressed, and the inequality 
and oppression faced by peasant women are tackled. 
   
KKeeyy  WWoorrddss::  AMIHAN; peasant women; women’s organization; alternative platform 

 
1. INTRODUCTION 

The role of women’s organizations has 
changed over time. According to Hega et al. (2017), 
“the dynamic women's movement in the Philippines is 
the product of a long history of struggle and 
participation in various historical conjunctures.” 
These changes in the nature of women's movements 
were products of various socioeconomic and political 
conditions. Over the years, women’s organizations 
have proven themselves vital for their role in 
empowering women (Cornwall, 2016). In the 
Philippines, organizations like The General Assembly 
Binding Women for Reforms, Integrity, Equality, 
Leadership, and Action (GABRIELA), Malayang 
Kilusan ng Bagong Kababaihan (MAKIBAKA), and 
Katipunan ng Kababaihan para sa Kalayaan 
(KALAYAAN) have played a vital role in the national 
democratic struggle that aims to achieve broader goals 
for the benefit of all women and marginalized sectors. 
However, the generality of their goals overlooks 
underlying sector-specific issues, and these issues are 
tackled by certain organizations. According to Hur 
(2012), “feminist hegemonies are not just scattered in 
detached and divisive ways but are instead scattered 
in multidimensional spaces having its ultimate aim, 

the struggle against women’s oppression in both 
private and public domain,” implying that there is no 
division in the overall movement. 

The National Federation of Peasant Women 
in the Philippines (AMIHAN) is an example of an 
organization that tackles sector-specific issues. 
Established on October 26, 1986, AMIHAN was 
formed as a response to the need to give a collective 
voice to peasant women through advocating for their 
rights and liberties. The organization’s unity allows 
the issues faced by women in the agricultural sector to 
be heard. As Penunia (2011) states, organizations like 
this are significant for the “empowerment, poverty 
alleviation, and advancement of farmers and the rural 
poor.” 

The agricultural sector stands as one of the 
Philippines’ primary sources of income, taking up 
22.2% of the country’s labor force (Philippine 
Statistics Authority, 2019). Despite this, it still stands 
as one of the most contested sectors in terms of the 
fight against poverty, workers’ rights, and equality. 
Aside from this, issues like red-tagging and 
harassment also exist and are aggravated by various 
policies implemented. In the Philippines, the number 
of literature tackling sector-specific women’s 
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organizations and their struggles are also limited, 
resulting in these challenges to be overlooked. In 
addition, gender-based discrimination further 
intensifies the challenges faced by women in this 
sector. As Anonuevo (2000) notes, “the long history of 
colonialism has embedded a patriarchal culture 
among Filipinos.” This subverts the efforts enacted by 
women, hindering them from becoming emancipated 
from the existing stereotypes and preventing them 
from achieving their full potential. Though both men 
and women contribute to the industry, women’s 
“livelihoods, rights, and socio-economic status are 
weakly asserted compared to men” (Chandra et al., 
2017).  

Given the current situation of peasant women 
in the country, AMIHAN still stands firm in fighting 
for their rights and advocacies. With 35 chapters 
nationwide and almost 14,000 active members, the 
organization has provided peasant women assistance 
in addressing the challenges they encounter within 
the sector.  

Thus, this research explored the motivating 
factors that led to its establishment and described its 
nature and difference from other women’s 
organizations towards establishing how the 
organization amplifies the voices of peasant women in 
the Philippines. Studying organizations such as 
AMIHAN helps in tackling the diversity of feminist 
hegemonies, which also helps in advancing, 
strengthening, and solidifying the organization’s 
advocacies.  
 
2. METHODOLOGY 

This research employed a qualitative case 
study design to describe the nature of AMIHAN as a 
women’s organization and to discover how they 
amplify the voices and provide alternative platforms 
for peasant women in the Philippines. The key 
informants of the study were the leaders and members 
of the organization. Snowball sampling was used in 
identifying five informants from the following 
chapters: Cavite (1), Bicol (1), Camarines Sur (1), and 
Panay (2), while the National Chairwoman and 
Secretary-General were invited to participate in the 
study.  

Most of the members have been part of the 
organization for four or more years except for the 
Cavite member because their chapter was only 
established in December 2020. Because of the ongoing 
issues faced by the agricultural sector, the researchers 
decided to assign codes to each participant. The 
following are the assigned codes for the respondents: 
[L1] Chairwoman  
[L2] Secretary-General 
[M1] Cavite 
[M2] Bicol 
[M3] Camarines Sur 

[M4] Panay A 
[M5] Panay B 
wherein [L] stands for the leaders of the organization, 
and [M] stands for the members. 
Due to the pandemic, the interviews were conducted 
virtually through Zoom and Messenger, wherein two 
sets of semi-structured questionnaires were utilized. 
This took place in a span of three months. In analyzing 
the data, the researchers applied components of 
Braun and Clarke’s thematic analysis (2015), which 
was defined to be a way of finding themes or patterns 
within the data. After analyzing the data, the answers 
were narrowed down into three main themes that 
revolve around AMIHAN as a unifier, as an agent for 
social and agricultural change, and as an alternative 
voice to peasant women. Proper research ethics were 
observed by administering informed consent forms to 
the respondents beforehand to ensure that they 
understand the study’s goal and direction. Moreover, 
the respondents had an option whether they prefer 
using their names or an alias to preserve their 
anonymity. 
 
3.  RESULTS AND DISCUSSION 
 
3.1  AMIHAN as an organization that 
unites and empowers peasant women 
 The establishment of AMIHAN strengthens 
the unity among peasant women, empowers them to 
break free from traditional gender norms, and take 
action against the oppression they face. According to 
L2, the symbolism of the word AMIHAN is based on 
the attributes of the northeasterly wind, which she 
associated with women: 
 
“Hindi naman malamya [ang kababaihan]. 
Kababaihan ‘yan, na kapag nagkaisa, at kapag 
napagbuklod-buklod para dun sa isang layunin, ay 
parang hangin ‘yan na kasing lakas din ng bagyo. At 
ang bagyo na ‘yan ay pwedeng manira o sirain ‘yung 
sistemang umiiral.” 
 M1 shared similar sentiments by saying, “Ang 
AMIHAN, lalo na dito sa amin, sinisikap namin yung 
sama-samang pagkilos na pinagkakaisahan ng lahat,” 
showing how the organization and its members value 
unified strength as a means to pursue their goals. 
 AMIHAN started with only five 
provincial/municipal-level organizations scattered 
across the Luzon, Visayas, and Mindanao regions. L2 
said, “nakita [nung mga organizations na nabuo na] 
yung kahalagahan na mabuo ito sa pambansang antas 
para yung kanilang isyu sa lokal ay madala ito sa 
national level bilang sentro ng komunikasyon.” 
 AMIHAN founders saw the importance of 
establishing an organization that is headed and 
participated in by women. It was discussed that in 
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organizations where men and women farmers co-exist, 
women are given roles influenced by traditional 
gender stereotypes such as serving or cooking. 
According to L2, “Nakita ‘yung kaibahan. Pag kasama 
kasi ang mga kababaihan sa organisasyon ng 
kalalakihan, parang hindi talaga nae-exercise freely 
‘yung kanilang mga gustong ilahad.” She further 
emphasized that, “higit sa lahat, bilang kababaihang 
magsasaka [importante] ‘yung pagkilala dun sa 
malaking kontribusyon nila sa ekonomiya at sa ating 
agrikultura.” M1 also said that women are usually 
stereotyped as weak, incapable, and submissive; 
however, according to them, “sa amin, ang hamon ay 
papaano namin—marami pang palalakasin—o paano 
pa namin o-organisahin ‘yung kagaya naming mga 
kababaihang magbubukid na tingnan ang sarili na 
hindi mababa at walang lakas,” showing how they 
strive to overcome society’s gender stereotypes. 
In a bigger perspective, the leaders have mentioned 
that despite policies on agrarian reform, loss of land 
still poses a major problem for farmers. The continued 
fight over land ownership impacts peasant women 
both economically and psychosocially as this is a 
primary way for them to sustain their families. This is 
why there is a need for them to continue fighting and 
organizing for the rights of their lands, as it will also 
affect their personal lives. This exhibits how AMIHAN 
is able to create a significant impact not only for 
women but on the agricultural sector itself. 
 
3.2 Women’s struggles through the lens 
of peasant women 

Peasant women experience various 
challenges ranging from sector-specific to non-sector-
specific issues. In terms of sector-specific matters, 
legislations such as the Rice Liberalization Law are 
said to pose a major threat for all farmers. It was 
stated that this law had caused a collapse in 
production and loss of income for the agricultural 
sector due to traders preferring cheaper imports. On 
top of having to compete with rice imports and prices, 
farmers also have to compete with corporations and 
state forces over land ownership. One of the longest-
standing struggles in the agricultural sector is loss of 
land through land reclamation or land use conversion, 
which forces them to abandon their territory. In 
addition, military force is often used to coerce peasant 
workers to flee the premises. As explained by M4, 
“ginagamit nila ito para mabigyan ng pabor ang gusto 
nilang ipatayo.” This is not the only case of 
militarization that exists in the agricultural sector. 
When it comes to non-sector-specific matters, peasant 
women also experience harassment which has led to 
severe outcomes. These harassments, according to 
M2, is further heightened due to policies that 
encourage state violence such as Memorandum Order 

32 (an order specific to certain places that reinforces 
the AFP and PNP against lawless violence), Executive 
Order 70 (institutionalizing the NTF-ELCAC), and 
Republic Act No. 11497 (Anti-Terror Law). Among the 
aforementioned policies, the Anti-Terror Law 
intensifies red-tagging, which has resulted in various 
cases of harassment, killing, and threatening the 
livelihood of peasant women in the country. As M1 
explained, “kapag ipinagtatanggol mo na [ang 
karapatan mo], eh NPA ka na.” The gravity of this 
policy was further emphasized by L2 stating that, 
“ang nakakatakot dito, pagkatapos maredtag, pwede 
ka nang patayin.” These challenges impede the hard 
work of peasant women because it refuses them the 
freedom to their own livelihood as well as their basic 
human rights. However, with the help of AMIHAN, 
these women find a way to address these struggles. 

 
3.3  AMIHAN as a women’s 
organization that combats inequality 
and oppression against agricultural 
workers 

Challenges within the sector are dealt with 
through the efforts of both the leaders and members 
of AMIHAN. The leaders stated that the problems 
existing within the agricultural sector are given more 
focus because the advocacies carried out by the 
organization are directed specifically towards it. 
Generally, the agricultural sector is already facing a 
myriad of problems, and within the sector itself, there 
are specific issues faced by women. L2 stated, “[bilang 
babae], partikular na bahagi kami ng sektor ng 
magsasaka na kung saan ‘yung isyu ng mga 
magsasaka ay problema din namin,” and “sa isyu ng 
ating sektor may specific issues na kinakaharap ang 
mga kababaihan kaugnay dito.” According to a 
concept paper released on their official website, they 
spearheaded the #DefendPeasantWomen campaign, 
which urged citizens to “join in the filing of letter of 
appeal to investigate the rights abuses victimizing 
peasant women at the Commission on Human Rights 
and other government agencies” (AMIHAN, 2021).  
They also mentioned that unlike other women 
organizations, AMIHAN is critical of the policies 
implemented by the government that directly affect 
them. As noted by L2, they offer resolutions to policies 
that affect their sector by mentioning, “ikina-
campaign namin [‘yung mga advocacy] at naglo-lobby 
kami sa congress at saka sa senate, gano’n din sa mga 
LGUs. Mga lobby para do’n sa mga ano ‘yung mga 
effect nito at ano ‘yung alternatives na isinusulong ng 
aming organisasyon.” These resolutions range from 
demilitarizing the countryside to policy 
implementations such as pre-irrigation laws. 
Members also engage in activities and projects that 
strengthen and promote AMIHAN’s advocacies. Based 
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on the interviews, some of the activities they take part 
in include educating people about the state of peasant 
women as well as holding donation drives of relief 
goods for them. In addition, they also participate in 
protests that help inform the masses about the 
current situation of peasant women in the country and 
to push forward their call for change in solidarity with 
other organizations.  

All of these are fueled by the tenacity and 
determination of peasant women in standing up not 
only for their rights but the rights of others as well. As 
mentioned by M4, “gusto namin na makatulong sa 
mga kaparehas naming magsasaka, lalo na ang mga 
babaeng magsasaka.” Ultimately, the establishment 
of AMIHAN has definitely been vital for both peasant 
women and the agricultural sector in their pursuit of 
equality and freedom from oppression.   

 
4.  CONCLUSIONS 

Peasant women endure age-old challenges 
inside and outside the agricultural sector. These 
challenges, along with their drive to uplift peasant 
women in the agricultural sector, are the primary 
motivations behind AMIHAN’s establishment. 
Inherently, what sets AMIHAN apart from other 
women’s organizations is that they focus on sector-
specific issues that directly affect their economic and 
psychosocial wellness. By taking into consideration 
the situation and experiences of peasant women, and 
applying them to their projects and advocacies, 
AMIHAN is able to unify peasant women in fighting 
against inequality and oppression within the 
agricultural sector. By pushing forward their call for 
change, not only does the organization amplify their 
voices, but it also acts as a platform for these women 
to contribute to the bigger counter-hegemony that 
struggles for women’s rights and their place in society. 
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AAbbssttrraacctt::  Popular Religiosity is deeply embedded in the Philippine culture, especially 
devotions to arguably the most venerated figure in the Philippines, the Virgin Mary. The Our 
Lady of Mediatrix of all Grace is just one of the several figures of Mary, highly revered and 
honored by the people in Lipa, Batangas. With the advent of COVID19, testimonies of healing 
attributed to this patroness have emerged in Facebook devotional groups, an attestation to the 
faith of her devotees. The aim of this research is to look into the narrative categories of these 
testimonies through the use of Narrative Analysis. The data garnered are 10 video testimonies 
from the devotees of Our Lady Mediatrix of All Grace, posted at selected Facebook devotional 
groups. In the end, the researchers have generated five narrative categories that are present 
within the healing testimonies, namely: Pagsubok, Pagkilala, Pamamanata, Paggaling, and 
Pagpapatotoo to these miraculous experiences. These narrative categories will not just add to 
the existing body of literature about the devotion to Our Lady of Mediatrix of All Grace and 
the message of hope within these testimonies, but also Popular Religiosity within the 
Philippine context. 
   
KKeeyy  WWoorrddss::    popular religiosity; faith; healing; testimonies; devotional groups 

 
1. INTRODUCTION 

Popular Religiosity equates with the religion 
of the common people and how they live in accordance 
with their religion’s teachings (Marzal, 2007). 
Contextually, Popular Religiosity plays a vital role in 
the lives of Filipinos because it is seen as a way to 
connect with the divine being in which one believes in. 
For Filipino Catholics, this connection allowed them 
to ask God, Jesus, and Mary, among many other 
divine beings/saints for miraculous favors, such as 
healing for specific illnesses. Popular religiosity is 
deeply grounded in culture, which may, in effect, be 
practiced by a specific community, as seen in fiestas, 
novenas, and processions.  

Marian Piety is an external custom towards 
Mary and is the most popular form of popular 
religiosity in the Philippines (Sapitula, 2014). In the 
Philippines, Marian Piety relies on the ability to make 
religious practice relevant to the emerging needs and 
aspirations of the Filipino people (Sapitula, 2014). 
With great love and affection for Mary, the Philippines 
has been labeled as Pueblo Amante de Maria, which 
essentially translates to people who are in love with 
Mary. Furthermore, Marianism is a religious system 
highlighting the devotion to Mary, and is one of the 
defining characteristics of the Philippines. Even in the 
early stages of Christianity, Filipinos were already 

devoted to her, paving the way to the birth of the 
numerous Marian titles present today: Mother of 
Perpetual Help, Our Lady of Peñafrancia, Our Lady of 
Manaoag, Our Lady of Mount Carmel, Nuestra Señora 
de Namacpacan, Nuestra Señora del Carmen de San 
Sebastian, Our Lady of La Naval de Manila, and 
Virgen de Caysasay among many others.  
 The devotion to Mary, Mediatrix of All Grace 
of Lipa, Batangas is one of the many Marian devotions 
in the Philippines. It started when a lady allegedly 
appeared to a nun at the Carmelite convent of Lipa, 
Batangas, the seer Teresita “Teresing” Castillio, on 
August 18, 1948. The lady gave odd requests to 
Teresita, such as washing and kissing the feet of the 
convent’s Mother Prioress and drinking the water 
used to wash the feet, and consumption of grass every 
three in the afternoon. These requests were seen as 
prior conditions to prepare Teresita for the path 
ahead, an act of faith and humility, a symbol of 
obedience. Shower of rose petals started occurring. 
First was inside the convent, after Teresita was fixing 
her bed. The shower of rose petals is a common print 
of supernatural phenomena in Marian apparitions. 
Then, the Lipa shower of petals occurred outside the 
Carmelite convent, with high-ranking church officials 
and thousands of people witnessing and experiencing 
it, making the story much more compelling. The lady 
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also asked Teresita to pray for the clergy and the 
conversion of sinners and instructed her to erect a 
shrine of prayer. These are also common in Marian 
apparitions. Lastly, the lady asked Teresita to name 
their convent “Our Lady’s Carmel” and a statue of her 
be made the way Teresita sees her revealing herself 
and be called “Mary, Mediatrix of All Grace”. This 
image of Mary became popular with images of it being 
replicated and distributed not only in the Philippines 
but also abroad. In the end, the authorities of the 
Roman Catholic Church declared the mystifying 
events that occurred in Lipa as “Without supernatural 
intervention,” including the alleged shower of petals. 
Religious clerics and nuns were forbidden to talk 
about the event, and evidence about it was destroyed, 
making the studies regarding it limited and 
controversial (Tinio, 2006). 
 
1.1. Research Objectives 
 This research aims to analyze the healing 
testimonials of Mary, Mediatrix of All Grace devotees 
in Facebook devotional groups. Specifically, it aims to: 
a. describe the narrative categories that the devotees 

from the select Mary, Mediatrix of All Grace 
devotional groups have shared in their 
testimonials; 

b. retell the devotees’ healing testimonies from the 
select Mary, Mediatrix of All Grace devotional 

c. groups using the constructed narrative categories. 
 
2. METHODOLOGY 

The nature of this research is Qualitative, 
involving the collection and analysis of data that is not 
based on numbers (Bhandari, 2020). Qualitative 
research has numerous approaches, such as Narrative 
Analysis. Narrative Analysis in Qualitative research 
is used to understand how people construct stories and 
narratives from their own experiences (Riessman, 
1993). In this study, the researchers used Narrative 
Analysis as a lens to look into the healing testimonies 
of the devotees of Mary, Mediatrix of All Grace of Lipa, 
Batangas. There are 10 videos of healing testimonies 
in total that follow the said criteria: It must be posted 
from one of the selected Facebook devotional groups of 
the said patroness, and the testimony must credit 
Mary, Mediatrix of All Grace of Lipa, Batangas to the 
said healing. This study used the Inductive method of 
coding for conducting the Narrative Analysis; this 
means that the narratives emerged from the raw data 
itself. 
 
3.  RESULTS AND SUMMARY 

The journey towards healing of these 
devotees started with a struggle that pushed them to 
search for miracles. It is their sense of hope and faith 
in Mary, Mediatrix of All Grace that drives them to 

this search. The researchers have identified five 
narrative categories within the 10 healing 
testimonies, namely: Pagsubok, Pagkilala, 
Pamamanata, Paggaling, and Pagpapatotoo. These 
five narrative categories are part of the overall 
journey of healing. 
  
3.1 Pagsubok 

Having a Pagsubok is inevitable primarily 
because to say that one is under a challenging 
circumstance is outrightly subjective. Elaborately, 
people from all walks of life experience their own 
Pagsubok, ranging from financial constraints to 
though one can afford, there is no cure for one’s 
disease. Essentially, Pagsubok may be experienced by 
anyone. The story of each devotee, who the 
researchers refer to as the source of their data, 
contains their own Pagsubok or Struggles. On a 
denotative aspect, Struggle defined is an event or 
situation which is highly unfavorable and affects a 
person negatively. Struggle may come in different 
forms. For example, in their testimonies, the devotees 
acquired numerous diseases and health 
complications, like in what Devotee1 said: 

““After one particularly hheeaavvyy  bboouutt  ooff  
ccoouugghhiinngg  aanndd  bbrreeaatthhlleessssnneessss, when I was brought to 
the Medical City yet again, the bomb dropped. I got 
admitted on my husband’s birthday on September 5, 
and from then on, all I knew seemed to go downhill. 
They have found a tumor in my thymus gland, and 
after a battery of tests, II  wwaass  ddiiaaggnnoosseedd  wwiitthh  hhaavviinngg  
ssttaaggee  ffoouurr  ((44))  TThhyymmiicc  CCaarrcciinnoommaa..”” 
Moreover, Devotee2 said: 

““In August of this year, I experienced painful 
body itches, it was so irritable and so itchy that I felt 
so restless and so sad to the point of ddeepprreessssiioonn 
because of this body itch, and I couldn’t sleep at 
night.”” 

At its core, Pagsubok in their testimonials 
also encompasses the anchored experiences within 
these medical complications and/or illnesses. Some of 
them felt hopeless given the situation they are in. 
Others felt the need to be stronger and fight the 
challenges ahead of them, while others looked for 
signs from what they deem as a divine being, a sign 
that there is still hope regardless of the circumstances. 
It is in one’s Pagsubok that urges the person to seek 
divine intervention when all rational means fail. 

  
3.2 Pagkilala 

In their state of hopelessness and the lack of 
options to be healed, the devotees and/or their family 
members find ways apart from medical guidance to 
overcome their Pagsubok. Some, though they believe 
in God, do not ask him for help because their faith is 
not as strong, but when they are faced with a situation 
where there is no cure to one’s sickness, which may 
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eventually result in one's death, they resort to it 
because, at the end of the day, there is nothing to lose. 
Pagkilala, in this context, refers to the way in which 
the devotees have encountered the means of healing 
and/or the holy being through various manifestations, 
such as pamphlets, hearing from a family member, or 
stumbling upon a post on Facebook post among many 
others.  In the healing testimony of Devotee4, she 
stated that she knew about Mary, Mediatrix of All 
Grace and her miracles through her mother and 
friends: 

““I was also thankful when my friends, Dra. 
Hilda Alaba and Dr. Joel Estrada, came to visit me 
together with Fr. Aklon, who I met for the first time. 
They were so happy and surprised when they saw that 
being strong devotees of Mama Mary of Mediatrix to 
see that I had a black and white picture, Circa 1948 of 
Mama Mary which was given to me by my mother, Fe, 
who hailed from Tanawan Batangas at my bedside 
table.”” 

In the healing testimony of Devotee5, it was 
through her youngest child’s reminder that she 
encountered the means of healing: 

““Sabi ng aking anak na bunso:“mommy, ang 
Carmel, hindi mo pa po napupuntahan.” Kasi 
naandoon nga yung pagkakami’y tapos ng misa, kami 
ay nagrorosario sa harap ng Our Lady Mediatrix of All 
Grace.”” 

 
3.3. Pamamanata 

After encountering the means of healing 
(Pagkilala), it is now time for them to act out their 
faith. Faith per se is one’s belief in a divine or holy 
being. Pamamanata, on the other hand, is the action 
to achieve one’s desire to, for example, be healed. 
Notably, Pagkilala and Pamamanata go hand in hand. 
After encountering the means of healing, if one has 
already been aware of the means for one to be healed, 
the next step is mamanata or to act upon one’s faith. 
According to Ramos (2014), Panata is how the people 
manifest their faith in the holy being so that their 
pleas and desires might be heard and granted. 
Examples of Pamamanata are praying of novenas, 
recitation of litanies, praying of the rosary, 
processions, and more. In the healing testimony of 
Devotee7, she said:  

““All I could do was give him sips of hydrating 
salts dissolved in wwaatteerr  tthhaatt  hhaadd  bbeeeenn  ccoonnsseeccrraatteedd  ttoo  
mmaammaa  MMaarryy  MMeeddiiaattrriixx. I gave him one sip at a time; 
very slowly, praying, he would not vomit.”” 

On the other hand, Devotee10 said: 
““AAyyoonn,,  ssaabbii  kkoo  lloorrdd  bbaagguuhhiinn  mmoo  nnaammaann  ppoo  

aanngg  bbuuhhaayy  kkoo,,  mmaammaa  mmaarryy  ttuulluunnggaann  nniiyyoo  ppoo  aakkoo, 
nakikiusap po ako sa inyo ako po ay hirap na hirap na 
sa tagal ng pinagdaraanan ang sakit na ito, may butas 
po ang bladder ko.”” 

The faith of these people in Mary, Mediatrix 
of All Grace and the various means of healing 
attributed to her are what pushed them to their 
Pamamanata. 

 
3.4 Paggaling 

After constant requests for their desires to be 
granted, it is in this phase that the devotees get healed 
through the intercession of Our Lady Mary Mediatrix 
of All Grace. This is notably considered the heart of 
the healing testimonies of the devotees primarily 
because they have been freed from and have overcome 
their Pagsubok, them receiving their Paggaling. 
Healed, by definition, means that one has become 
healthy again, coming from the state of being sick. In 
this context, the devotees who have testified have 
received their healing when they have done something 
in order to receive such healing. Some of the devotees 
have simply prayed for healing, while some drank 
consecrated water. In the testimony of Devotee9, she 
experienced complications with her health and was 
expected to undergo a particular surgery. She prayed 
to Mary, Mediatrix of All Grace for healing so that she 
may not have to undergo the said surgery. 
Subsequently, just what she prayed for, she said:  

““The lump disappeared. 23 years have 
passed, (the) lump has not returned.”” 

Paggaling in their healing testimonies 
highlights the divine intervention of Mary, Mediatrix 
of All Grace as a response to their Pamamanata. Their 
experience with Paggaling gave them a sense of 
gratitude towards Mary, Mediatrix of All Grace, and 
they saw it as a sign that, indeed, miracles are true. 
The Paggaling of these devotees also gave them a new 
perspective in life that indeed problems are inevitable. 
But now that they have experienced the miracles of 
Mary, Mediatrix of All Grace, they know that they are 
not alone facing these challenges, that their faith in 
her will help them get through anything. 

 
3.5 Pagpapatotoo 

Pagpapatotoo stems from one’s Paggaling 
from the Pagsubok that they have experienced. 
Having been through one’s own Pagsubok, then being 
healed through the intercession of Our Lady Mary, 
Mediatrix of All Grace, one has the urge to spread or 
share the ‘grace’ of Mary to others out of gratitude, 
whether it be to inspire people who are also under 
difficult circumstances or are experiencing health 
problems, or to verify that miracles are indeed real. It 
takes strong faith for one to attest to these miracles, 
and that strong faith is rooted in their personal 
experience of healing through Mary, Mediatrix of All 
Grace. Their Pagpapatotoo was also an act of 
gratitude towards Mary and God for healing them and 
saving them from the consequences of their Pagsubok. 
Notably, there are different ways to express one’s 
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Pagpapatotoo or attestation to these miracles. In the 
case of Devotee1 she said: 

““““SShhee  aalllloowweedd  uuss  ttoo  eessttaabblliisshh  MMaarryymmoouunntt  
WWeessttrriiddggee  SScchhooooll,,  eevveenn  wwiitthh  vveerryy  lliimmiitteedd  ffuunnddss,,  aanndd  
nnooww, she has continued to carry the school up to this 
day. Even if we are considered founders, my husband 
and I acknowledge that—human as we are—we could 
only have done so much. UUllttiimmaatteellyy,,  iitt  iiss  MMaammaa  
MMaarryy’’ss  sscchhooooll,,  aanndd  sshhee’’ss  ggootttteenn  uuss  tthhiiss  ffaarr----tthhaatt  nnoo  
mmaatttteerr  wwhhaatt  hhaappppeennss,,  sshhee  wwiillll  aallwwaayyss  ccaarrrryy  uuss,,  oouurr  
sscchhooooll----iinn  hheerr  sscchhooooll----tthhrroouugghh..”” 
Devotee3, on the other hand, said:  

““II  wwiillll  ccllaaiimm  tthhaatt  iinnddeeeedd  MMaammaa  MMaarryy  
aappppeeaarreedd  iinn  LLiippaa””  ddaahhiill  nnggaa  ppoo  ppeerrssoonnaallllyy,,  ‘‘di ba ako 
ay naghahanap na iyan ay ma-aprubahan ng Vatican 
bago ko talagang paniwalaan 100% ang titulong ito ng 
Mahal na Ina ngunit sa pananalangin kong iyon, 
nasabi ko sa Panginoon,  ““PPaannggiinnoooonn,,  II  wwiillll  ppeerrssoonnaallllyy  
ccllaaiimm  tthhaatt  MMaammaa  MMaarryy  iinnddeeeedd,,  ttrruullyy,,  aappppeeaarreedd  iinn  
LLiippaa  kkaappaagg  aammiinn  ppoonngg  nnaallaaggppaassaann  iittoo..”” 

The devotees’ Pagpapatotoo allows others 
who are also experiencing their own Pagsubok to 
receive the same hope as theirs, that their 
Pagpapatotoo may act as a way for others’ Pagkilala 
to Mary, Mediatrix of All Grace and Paggaling.  

 
 

4.  CONCLUSIONS 
The researchers have constructed five 

narrative categories within the ten healing 
testimonies, namely: Pagsubok, Pagkilala, 
Pamamanata, Paggaling, and Pagpapatotoo. These 
narrative categories were the phases they underwent 
prior to them being healed. Pagsubok is the first 
category identified within the healing testimonies of 
the devotees. Pagsubok, in effect, made these devotees 
sought a way beyond the natural. They then 
encountered the message of healing (Pagkilala) that 
manifested in various forms. Having heard such 
means as to how one may be healed, the devotees then 
had the urge to utilize such means (Pamamanata), in 
high hopes that their condition would be cured. By 
exercising their faith, they were miraculously healed 
by Mary, Mediatrix of All Grace (Paggaling). This 
healing that they have experienced gave them a sense 
of strong faith and pushed them to testify 
(Pagpapatotoo) to the claimed miracles of Mary, 
Mediatrix of All Grace, in hopes of spreading her 
message to the people out of gratitude. 
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and its influence on Filipino Twitter 
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AAbbssttrraacctt::  Call-out culture has become a questionable phenomenon in and out of Filipino 
Twitter due to the differing ideologies that participants have perpetuated, separating Filipino 
communities based on their standing on certain topics on the internet. The reason it has 
become dubious is due to the bullying that occurs because of the call-outs. Previous research 
had stated that call-outs have started shifting from being a tool used to oppose abuse into an 
accessory for building fame on the internet. The researchers used Foucauldian Discourse 
Analysis to analyze several replies, tweets, and quoted tweets from Filipinos on Twitter. The 
data was put under the lens of the synopticon theory and Althusser’s concept of the Ideological 
State Apparatus. The analysis has led to the conclusion that there is an evident divide between 
Filipino communities, and, amid the discord with themes of colonialism and racism, public 
figures can use it as a device to manipulate the mindset of the masses. 

 
KKeeyy  WWoorrddss::  call-out; Twitter; Filipino entertainment; Filipino diaspora; controversy 

 
1. INTRODUCTION 

‘Calling out’ refers to the practice of using 
social media as a platform to criticize any action seen 
as morally reprehensive (Duchi, 2019, p. 2). The 
causes of call-outs are oppressive behavior to the 
breaking of generally accepted social norms but also 
used by digital activists to campaign for a more equal 
society. Although used for a good purpose, there is 
toxicity present. “Criticism enacted through “call-
outs” is often perceived as needlessly ferocious and 
often disproportionate to the action criticized. In such 
cases, it is described as ‘bullying’, a particularly toxic 
consequence of calling out.” (Duchi, 2019, p. 16). While 
some use it to make a name for themselves, call-outs 
started shifting in purpose. In which they used to be 
tools to fight against abuse, people began using it to 
build a name for themselves through call-outs (Duchi, 
2019, p. 29). 

This study aims to contribute a more 
academic perspective on call-out culture and its 
causes and effects on the Filipino landscape, adding 
more to the limited amount of studies on the topic. The 
researchers also aim to contribute more knowledge 
related to the potential ramifications of call-out 
culture on a global scale, providing a more in-depth 
understanding of call-out culture and its possible 
effects on society. 

 
1.1. Conceptual Framework 
 
 

   1.1.1 Ideological State Apparatus 
In Marxist theory, the State Apparatus 

includes the government, military, police, courts, 
prisons, and more. Together, these make up what 
Althusser calls Repressive State Apparatus (RSA), 
which uses violence in order to function. Althusser 
(1970) said this is to be differentiated from the 
Ideological State Apparatus (ISA), which functions 
ultimately without using violence despite having the 
same elements because it makes use of ideologies 
instead. 

 
   1.1.2 Synopticon 

Mathiesen’s (1997) form of surveillance, the 
“synopticon,” which he developed from Foucault’s 
interpretation of the panopticon, emphasizes a 
situation in which “the many” see “the few.” He cites 
the notions of the consciousness industry 
(Enzenberger, 1974; Tuchman, 1981) and the culture 
industry (Horkheimer and Adorno, 1947;1969) 
wherein mass media influences the actions and 
behaviors of the public. Consequently, the public or 
better known as “the many'' may then interact with 
“the few'' using the “two-way medium” of the internet, 
such as through cyberactivism or call-out culture 
(Doyle, 2011; Tucker, 2018).  

 
 

2. METHODOLOGY 
To evaluate the ramifications of call-out 

culture and understand its effects, the researchers 
will use Discourse Analysis as a means of assessing 
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the phenomenon. Specifically, Foucauldian Discourse 
Analysis has been used as it can be utilized to 
understand a sequence of “representations, practices, 
and performances through which meanings, 
[knowledge, and subject positions] are produced, 
connected into networks, and legitimized” (Gregory, 
2000, p. 180, as cited by Johnson & McLean, 2020). 
Furthermore, Discourse Analysis has proved to be the 
appropriate method of investigation in this 
circumstance as it allowed the researchers to identify 
the phenomenon based solely on online discussions 
and analyze its intricacies. 

Along with this, the researchers have also 
applied Mathiesen’s theory on the synopticon. The 
researchers have utilized this to analyze a “call-out” 
tweet that has been interacted with multiple times by 
Filipino internet users. From this tweet, several of its 
quote retweets and replies have been gathered as well. 

 
3.  RESULTS AND DISCUSSION 
3.1. Kontraversies in Philippine 
Entertainment 
 

During Halloween in October of 2020, a 
Filipino band named MYMP held an online event 
wherein the band members dressed as prominent 
figures in music while performing their music. As the 
band works in the entertainment industry and is 
relatively popular, they are considered a part of 
Filipino Mainstream Entertainment (FME). Chin 
Alcantara, the band’s leader, dressed as Jimi Hendrix 
by wearing a colorful shirt and headband and wearing 
dark makeup. Individuals called him out through the 
comments section, with many telling him and others 
in the stream to “educate yourselves.” There were also 
mentions of the Black Lives Matter Movement, 
wherein Alcantara noted that it was “propaganda” 
and that instead of Black Lives Matter, he says that 
all lives should matter (Rappler, 2020). It should be 
noted that the researchers chose the MYMP situation 
as it was recent when it was chosen and analyzed 
(being only a month old) and is a relevant example of 
the normalization of racist acts by FME. 
 A recording of the livestream was posted on 
Twitter by user paz_ango (Figure 1), and the tweet 
garnered numerous engagements at 1.5K retweets, 
13.4K quote tweets, 12.7K likes, and 590 replies. The 
notions of public space and surveillance are present 
here, with Twitter being the public space or arena in 
this situation where people have discourse and the 
concept of surveillance being exhibited by the traction 
attained by the post as people seem attentive and 
watchful over the actions of public figures. 
 
 
 

The issue became a discussion on the site 
after multiple users expressed their opinions on the 
racist views of Alcantara in the livestream. It shows 
that some users manifest certain ideologies (in this 
case, anti-racism) through knowledge and the use of 
that knowledge in critically calling out those who have 
made mistakes or contributed to the problem. This 
critical perspective can be attributed to how call-out 
culture has positively shaped the way users interact 
with injustices they see (Figures 2.1-2.3). 
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Meanwhile, there are also users who either 
vehemently oppose Alcantara’s beliefs by outright 
saying that they will boycott their music (Figures 3.1-
3.2) or are ignorant to the racist actions that 
Alcantara has done by defending him or providing 
excuses for his actions (Figures 3.3-3.4). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.4 
 

Furthering the latter notion, many 
participants in the discourse have been shown to 
defend Chin Alcantara’s statements with some 
deriding differences in political beliefs (Figure 3.4), 
advocating his belief of the BLM movement being 
propaganda (Figure 3.1), and even saying how 
blackface is an issue foreign to Filipino culture and 
should not be taken in the Philippines (Figures 3.2 & 
3.5).  It should also be noted that some of these tweets 
have gained some traction, such as likes and retweets, 
showing the multitude of like-minded users. This 
shows the opposing views of some of the Filipino 
Twitter (FT) population, shattering any idea of unified 
opinion, as well as showing that there are users on FT 
with less progressive views. This expression of ideas 
and the division that ensues is a showcase of 
interpellation, which is the process wherein an 
individual embodies an ideology (Althusser, 1971). Its 
deepening showcases the manifestation of ideologies 
and their formation on opposing and conflicting sides. 
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Due to the divide in the views of FT and FME, 

a medium for call-out culture presents itself. The 
latter’s continuous lack of vigilance in avoiding the 
depiction of controversial and harmful acts, like 
blackface, due to the lack of awareness and sensitivity 
essentially provides phenomena for the former to call-
out. 

 
3.2. Pili-pino: The Divide between the 
Filipino Mainland and Diaspora 

The Filipino Diaspora are Filipinos who have 
migrated to other countries, and according to Merriam 
Webster, diaspora can be described as “people settled 
far from their ancestral homelands.” This includes the 
Fil-Ams and other Filipinos who have migrated to 
other nations. There are approximately 4.1 million 
Filipinos in the United States on the latest census, 
while the total population of America is estimated to 
be 330 million as of 23 January 2021 (Inquirer, 2019). 
This shows that approximately more than 1% of the 
population of America consists of Filipinos, compared 
to the population of the Philippines of 108 million (The 
World Bank, 2019), around 5% of the population is 
equivalent to the number of Filipinos in America, and 
they have a different lifestyle compared to the 
mainlanders. 

The term “divide” was heavily used to 
describe the social awareness gap between FT and the 
entertainment industry concerning Chin Alcantara’s 
blackface controversy. This issue arose due to some 
native Filipinos indirectly defending Alcantara by 
stating that blackface is not a problem in the 
Philippines as it is “not even something culturally 
related to the Philippines.” (Figure 4.1). This 
argument had a discursive influence on Fil-Ams to 
support it and impose this stance on Filipinos and call-
out Ati-Atihan itself, leading an FT user to address 
the issue (Figure 4.2). Ati-Atihan is an annual festival 
to commemorate the Sto. Niño every third Sunday of 
January in the town of Kalibo, Aklan. 

 
 
 
 

 
 
 
Despite their righteous intentions, the spread 

of the issue does not always lead to just informing 
others of the problem; it may also lead to instigating 
unnecessary commentary from other users. As 
previously discussed, Fil-Ams only joined the 
discussion shortly after the argument that Ati-Atihan 
contributed to blackface as well. The more it circulates 
among their separate network of fellow Fil-Ams, the 
more that a sense of interpellation starts developing 
among them. However, this is also the case for those 
not belonging to the Diaspora. Filipinos also fall 
victim to embodying a sense of obligation to continue 
to call out those that they deem “wrong” by their 
standards. This is attributed to Althusser’s claim on 
interpellation in which he states that the “category 
‘subject’ is created by the interpellation,” implying 
that the very reason call-outs exist is due to that sense 
of obligation (Cockshott, 2019). 

Colonialism has changed how mainland 
Filipinos and Fil-Ams view each other, highlighting 
cultural and social friction between the two. This is 
due to the lingering influence of Western ideals and 
their imprint especially on the Fil-Ams on Twitter, 
which then allows them to present themselves as 
being a superior version of the Mainland Filipino who 
they deem as needing to be educated. 
 
3.3. Bagong MO: Ulterior Motives in 
Controversy 

Controversies, as discussed in the first two 
sections, are a quick way for a person or an issue to 
capture the attention of others. The concept of 
surveillance supports this as people observe and 
contribute toward the issue happening by expressing 
their views on it. Through the people’s participation, 
the controversy and those involved in it suddenly 
become points of discussion, especially when carried 
out in a public space such as Twitter. 

Theoretically, the chances of MYMP using 
the controversy as a publicity stunt are slim as it 
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brought more harm than good. However, the attention 
garnered from this can easily be manipulated by the 
perpetrators themselves. To quote Bibo Reyes, “these 
people do these things to get a reaction,” (Figure 5). 

 

 
The page that FT users were calling out in 

Figures 6.1-6.3, Pilipinx Against Colonialism, has 
been rumored to be a satire page. The page is 
speculated to have been created by conservative 
Filipinos from the Philippines who aim to spark 
controversy between Mainland Filipinos and the 
Filipino Diaspora. As seen in the discussion in the 
previous section, its goal was successful. 

 

It is possible that public figures like MYMP 
and the rumored-to-be-satire Pilipinx Against 
Colonialism page use call-out culture and one of its by-
products, controversy, as a means of manipulating the 
public mindset. This is supported by the potential 
ulterior motives of both groups, which are to gain 
publicity and cause friction between the Filipino 
Diaspora and the Mainland, respectively. 

 
4.  CONCLUSIONS 

This study has focused on the phenomenon of 
call-out culture and its influence on Filipinos through 
the social media platform Twitter. Through the use of 
the ISA and the synopticon as a lens to analyze 
instances of call-out culture in FT (which mainly 
relate to themes of colonialism and racism), the 
researchers have made three notable discoveries: (1) 
There is a divide present between the FME and FT 
wherein the former proliferates racist ideas and 
concepts that the latter call out on; (2) Colonialism has 
affected how Filipinos (mainly Mainland Filipinos and 
the Filipino Diaspora) view each other; and (3) Amid 
the chaos, public figures can use call-out culture and, 
as a byproduct, controversy to manipulate the public 
mindset (especially FT) for their own agendas. This 
research has hoped to serve as the beginning of a 
meaningful discussion on the issue of call-out culture 
in Filipino social media and as a foundation for future 
researchers to build upon. 
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AAbbssttrraakk::  Ang kapistahan ay pagdiriwang na nagsisilbing daluyan upang maipamalas ng isang 
pamayanan ang natatangi nitong tradisyon, paniniwala, produkto, at kultura sa 
pangkalahatan. Bagamat maraming mga pag-aaral na naisagawa ukol sa ugnayan ng pista at 
kultura, iilan pa lamang ang mga pag-aaral na nakatuon sa likas-kayang katangian ng mga 
kapistahan. Layunin ng pag-aaral na ito na dalumatin ang mga likas-kayang katangian ng 
Uhayan Festival sa Barangay Macabling, Sta. Rosa City, Laguna gamit ang balangkas ng 
Pistang Pamana at Pistang Naaayon. Kinalap ang mga datos sa pamamagitan ng katutubong 
pamamaraan na pakikipagkwentuhan sa mga susing tao na may kaugnayan sa 
implementasyon ng Uhayan Festival. Ang mga nakalap na datos na sumailalim sa coding at 
transkripsyon ay sinuri at isinatema batay sa mga aspekto ng likas-kayang balangkas ng 
Pistang Pamana at Pistang Naaayon: sosyal, kultural, at pangkapaligiran. Batay sa pag-aaral, 
ang mga programang nakapaloob sa Uhayan Festival ay nagtataguyod ng pagkakabuklod-
buklod ng pamayanang Macabling. Sa kultural na aspekto, itinatampok ng Uhayan Festival 
ang iba’t ibang gawain na nagsisilbing repleksyon ng Barangay Macabling bilang isang 
agrikultural na pamayanan. Ipinamalas ng Uhayan Festival ang kahalagahan ng pagtiyak sa 
pagiging likas-kaya ng isang kapistahan upang matagumpay at makabuluhan nitong 
magampanan ang mga layunin upang ito ay manatiling buhay at sustentable. Sa 
pangkalahatan, ipinakita ng pag-aaral na ito na ang pagtatampok ng kapistahan ay 
tumatawid sa kultural na aspekto tungo sa sosyal at pangkapaligirang aspekto. Mahalagang 
pag-aralan ang dinamiko ng pagkakaisa ng mga stakeholders ng kapistahan gayundin ang 
ginagawang hakbang sa pangangalaga ng kalikasan. 
   
MMggaa  SSuussiinngg  SSaalliittaa::  Uhayan Festival; likas-kaya; sosyal; kultural; pangkapaligiran 

 
1. PANIMULA 

Ang mga kapistahan ay maituturing na 
mahalagang bahagi ng kulturang Pilipino—ito ay 
nagiging daluyan upang maitampok ng isang 
pamayanan ang kanilang kultura, produkto, at ang 
kanilang mga paniniwala (Amtalao at Lartec, 2015). 
Malinaw ang ugnayan sa pagitan ng kapistahan at 
kultura ng isang pamayanan. Mahalagang pag-aralan 
ang mga pista sa pagdalumat ng kultura at integridad 
ng isang pamayanan upang higit pang maipakilala at 
maibahagi ang natatanging yaman na ito sa iba. 

Bagamat marami ng mga pag-aaral na 
naisagawa na nagpapatunay sa matibay na ugnayan 
ng mga kapistahan sa Pilipinas, iilan pa lamang ang 
mga pananaliksik na dumalumat sa pagiging likas-
kaya o sustentable ng mga kapistahan (Bandala, 
2018). Ang mga pagtitipon tulad ng mga kapistahan 
ay kinakailangang umangkop sa pangangailangan ng 
pamayanan upang manatili itong buhay at 
magampanan ang mga layunin nito. Bukod sa layunin 

nitong mapagbuklod ang isang pamayanan at 
ipakilala ang kultura nito, ang mga kapistahan ay 
maituturing ding paraan upang itaguyod ang turismo 
ng isang lugar. Ang cultural tourism ay isa sa mga 
pinakamabisang paraan upang maiangat ang 
ekonomiya ng isang lugar (Apostolakis & 
Viskadouraki, 2017). Ang pagtatampok ng mga pista 
ay nagbibigay-daan sa mga oportunidad para sa lokal 
na negosyo. Samakatuwid, habang ang mga 
kapistahan ay nakapagbibigay ng pagkakataon na 
lumago ang ekonomiya ng isang pamayanan, 
nagbibigay rin ito ng kakayahang ipreserba ang 
kultura nito (Quinn at Wilks, 2013). Ayon kay Quinn 
(2006), isa sa mga pangunahing rason sa pagdiriwang 
ng mga kapistahan ay ang benepisyo nito sa turismo 
at ekonomiya ng lugar. 

Isa sa mga hamong dapat tugunan ng mga 
kapistahan ay mapanatili itong likas-kaya o 
sustentable. Upang mailarawan ang isang kapistahan 
na sustentable, may iba’t ibang aspekto ang dapat 
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suriin. Isa sa mga aspektong ito ang kultural na 
aspekto ng kapistahan at maging ang epekto nito sa 
kalikasan. Ayon kay Wee (2015), upang maging likas-
kaya ang isang kapistahan, kinakailangan ang 
estruktura at  kultura ang magiging sentro ng 
kapistahan at may kabuluhan sa lugar na 
pinagdarausan ng kapistahan. Pangalawa, kailangan 
ng suporta at pakikilahok ng mga lokal sa 
pagtatampok ng kapistahan. Pangatlo, kinakailangan 
din na matiyak na positibo ang pangkalahatang 
karanasan ng mga turistang dadalo sa kapistahan. 
Isa pang batayan ng pagiging likas-kaya ng mga pista 
ay ang tinatawag na Triple Bottom Line (TBL) na 
nagmula kay Elkner noong taong 1987 (Tyrrell et al., 
2013). Tinitingnan ng TBL ang aspekto ng kikitaing 
pera, pati na rin ang sosyo-kultural at 
pangkapaligiran na epekto na dulot ng isang 
kapistahan sa mga mamamayan at mga turista.  

Ang paksa ukol sa pagiging likas-kaya ng mga 
kapistahan ay naidokumento lamang gamit ang 
malalaki at pangunahing kapistahan sa Pilipinas. 
Mahalagang mapag-aralan din ang maliliit na 
kapistahan dahil katulad ng malalaking kapistahan, 
ang mga ito ay nakakatulong din sa pagkakabuklod-
buklod ng mga lokal na residente at sa pagpapanatili 
ng kanilang kultura at pagkakakilanlan. Isa sa 
halimbawa nito ay ang Uhayan Festival sa Laguna. 
Ito ay isang taunang kapistahan na ginaganap tuwing 
ika-15 ng Mayo bilang pasasalamat at pagbibigay-
dangal kay San Isidro Labrador. Ang kapistahan na 
ito ay ginugunita sa barangay ng Macabling na 
matatagpuan sa lungsod ng Santa Rosa, Laguna. 
Nagmula ang pangalan ng kapistahan sa salitang 
“uhay” na nangangahulugang tangkay kung saan 
umuusbong ang mga butil ng palay.  

Nagsimulang ganapin ang Uhayan Festival 
noong 2008 na noon ay itinatapat sa kapanahunan ng 
pag-ani. Ang Uhayan Festival ay nabuo sapagkat 
nakita ng mga nanunungkulan noong panahon na 
iyon kung gaano kasagana ang ani at kung paano 
nakatulong ang pagsasaka sa unti-unting paglago ng 
barangay. Mula rito, nagpasya ang Sangguniang 
Barangay noong 2008 na lumikha ng ordinansa para 
sa taunang pagtatampok ng Uhayan Festival. Ang 
Uhayan Festival ay karaniwang ginugunita ng tatlo 
hanggang limang araw. Sa kapanahunan ng pista, 
nagkakaroon ng mga variety shows, singing contests, 
dance contests, at iba pa na may layuning itampok 
ang Macabling bilang isang agrikultural na 
pamayanan. Itinuturing ito bilang isang panahon 
kung saan ang bawat sitio at kapitbahayan ay 
nagkakilala, naghahanda, nagtutulungan, at 
nagkakaisa. 

Sa kasalukuyan, wala pang pananaliksik ang 
naisasagawa upang dalumatin ang Uhayan Festival. 
Bukod dito, wala pang anumang pag-aaral ang 
tumatalakay sa pagiging likas-kaya o sustentable ng 

nasabing kapistahan. Ang pag-aaral na ito ay 
maaaring magsilbing batayan ng mga susunod pang 
pag-aaral tungkol sa Uhayan Festival. Bukod dito, 
ang pag-aaral din ay maaaring makatulong sa mga 
namamahala sa pagtatampok ng kapistahan upang 
makita ang iba’t ibang likas-kayang katangian ng 
Uhayan Festival tungo sa patuloy na pagpapabuti at 
pagpapayaman ng Uhayan Festival. 
  
1.1 Konseptwal na Balangkas 

  Ginamit ng pag-aaral na ito ang balangkas 
na Pistang Pamana Pistang Naayon na nilikha ni 
Bandala (2018) upang dalumatin ang mga likas-
kayang katangian ng Uhayan Festival. Ang 
balangkas na ito ay angkop sa pananaliksik sapagkat 
ito ay nabuo mula sa danas ng mga kapistahan sa 
Pilipinas. Bukod dito, ang nasabing balangkas ay 
angkop din na gamitin sa mga maliliit na kapistahan 
tulad ng Uhayan Festival.  

 
PPiigguurraa  11..  Konseptwal na Balangkas ng Pag-aaral 

 
Gamit ang balangkas na ito, maingat na 

sinuri ng mga mananaliksik ang aspektong sosyo-
kultural at pangkapaligirang ng Uhayan Festival sa 
pamamagitan ng pagsusuri sa mga 
pinakamahuhusay na estratehiya ng Uhayan 
Festival. Tinalakay sa sosyal na aspekto ang mga 
gawain na nagtataguyod ng pagkakabuklod-buklod 
ng mga lokal. 

Tinalakay naman sa pangkultural na aspekto 
ang mga itinatampok sa Uhayan Festival na may mga 
kahulugan at kabuluhang pangkultura katulad ng 
mga sayaw, pagkain, at kasuotan ng mga kalahok sa 
Uhayan Festival. Sa pangkalahatan, ang aspektong 
ito sumasaklaw sa kakayahan ng Uhayan Festival na 
itampok at panatilihin ang agrikultural na 
pagpapahalaga ng Barangay Macabling. 
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Sa ikatlong aspekto tinalakay ang 
pangkapaligirang aspekto na may kinalaman sa 
pagpapanatiling masinop at organisadong kalikasan 
tuwing pagdiriwang ng Uhayan Festival. Sakop din 
nito ang pagtiyak sa seguridad at kaligtasan ng 
kasangkot sa Uhayan Festival pati na rin ang mga 
bisita at turista. 
  
1.2 Layunin ng Pag-aaral 

Layunin ng pag-aaral na ito na dalumatin ang 
sosyo-kultural at pangkapaligirang aspekto ng 
Uhayan Festival sa Barangay Macabling, Sta. Rosa 
City, Laguna gamit ang likas-kayang balangkas na 
Pistang Pamana Pistang Naayon. Layunin ng pag-
aaral na tugunan ang mga sumusunod na tiyak na 
layunin: 

1. suriin ang mga gawain sa Uhayan Festival 
na nagtataguyod ng pagkakaisa at 
pakikisangkot (Pansosyal na Aspekto)  ng 
mga residente ng Barangay Macabling; 

2. tukuyin ang mga gawain sa Uhayan Festival 
na may kinalaman sa pagpapanatili at 
pagpapatibay ng kultura (Kultural na 
Aspekto) ng Barangay Macabling; at 

3. suriin ang mga estratehiyang ginagamit sa 
pangangasiwa ng kapaligiran 
(Pangkapaligirang Aspekto) sa tuwing 
idinaraos ang Uhayan Festival sa Barangay 
Macabling 

  
2. METODOLOHIYA 

  Dinalumat ng palarawang pag-aaral na ito 
ang likas-kayang katangian ng Uhayan Festival 
batay sa balangkas ng Pistang Pamana Pistang 
Naaayon ni Bandala (2018). Ang mga datos sa papel 
na ito ay kinalap sa pamamagitan ng katutubong 
pamamaraan ng pakikipagkuwentuhan (informal 
conversation) at ginabayang talakayan (collective 
indigenous discussion) sa mga susing tao na may 
kaugnayan sa pagpaplano at pagpapatupad ng 
Uhayan Festival sa Barangay Macabling, Sta. Rosa 
City, Laguna. Kabilang sa mga naging kasangkot sa 
pag-aaral ay ang mga dati at kasalukuyang kasapi o 
konsehal ng Sangguniang Barangay ng Macabling, 
dati at kasalukuyang kasapi ng Sangguniang 
Kabataan ng Macabling, at iba pang mahahalagang 
susing tao na may kinalaman sa pagpaplano at 
pagsasagawa ng Uhayan Festival. 

 Ang mga tanong at gabay sa talakayan ay 
sumailalim sa content validity upang matiyak na 
makakalap ang mga kinakailangang datos na tutugon 
sa layunin ng pag-aaral. Humingi ng pahintulot ang 
mga mananalilsik na irekord ang kabuoan ng 
pakikipagkuwentuhan (informal conversation) at 
ginabayang talakayan (collective indigenous 
discussion). Ang mga nairekord na Zoom video 
meeting ay sumailalim sa proseso ng transkripsyon at 

coding. Gamit ang likas-kayang balangkas ng Pistang 
Pamana Pistang Naayon, dinalumat at sinuri ang 
iba’t ibang likas-kayang katangian ng Uhayan 
Festival batay sa Pansosyal na Aspekto, Pangkultural 
na Aspekto, at Pangkapaligirang Aspekto.  
  
3. RESULTA AT PAGTALAKAY 

  Tinalakay sa bahaging ito ang iba’t ibang 
gawain sa Uhayan Festival na nagpapakita sa 
pagiging likas-kaya o sustentable ng kapistahan. 
Hinati sa tatlo ang pagtalakay ng mga datos batay sa 
iba’t ibang aspekto ng Pistang Pamana Pistang 
Naayon ni Bandala. 
  
3.1 Pansosyal na Aspekto 

Nakapaloob sa pagdiriwang ng Uhayan 
Festival ang sari-saring gawain at programa na 
nagtataguyod ng pagkakaisa ng mga mamamayan ng 
Barangay Macabling. Sa pamamagitan nito ay 
naipamamalas ang pagkakabuklod-buklod ng mga 
buong pamayanan upang matagumpay na maitampok 
ang kapistahan. 

 
TTaallaahhaannaayyaann  11..  Mga Gawaing Nagpapakita ng 
Pansosyal na Aspekto ng Uhayan Festival 

PPiinnaakkaammaahhuuhhuussaayy  
nnaa  GGaawwaaiinn 

GGaammppaanniinn  ssaa  UUhhaayyaann  FFeessttiivvaall 

Dance Exhibition Ito ang patunay sa kakayahan ng 
kapistahan na maging lunduyan ng 
pagkakaisa, sapagkat naipapamalas nito 
ang pagsasama at pagkakaisa ng mga 
kalahok mula sa paghahanda hanggang 
sa araw ng patimpalak. Ang programang 
ito ang isa sa mga rason kung bakit at 
paano nagkakaisa ang mga taga-
Macabling. Nabanggit ni Teodori at Lullof 
(1998) na ang pakikilahok sa mga 
kapistahan ay malaking kadahilanan sa 
pag-usbong ng pagkakaisa sa loob ng 
isang pamayanan.  

Street Dance 
Competition ng 
Bawat Purok ng 
Barangay 

Ipinahihiwatig sa sayaw ng street dance 
competition ang sining at pagiging 
malikhain ng nagkakaisang pangkat. 
Bago pa man ang araw na ito ay 
gaganapin, ibayong pag-eensayo ang 
kinakailangan upang matiyak na ang 
bawat pangkat ay handa. Makikita ang 
pagkakaisa ng mga kasapi ng Uhayan 
Festival sapagkat naipapamalas ng bawat 
purok ang kanilang natatanging kultura 
at interpretasyon sa Uhayan Festival sa 
pamamagitan ng isang patas at 
konstruktibong paligsahan. 

Palarong Pinoy May malaking ginagampanan sa Uhayan 
Festival ang mga programa tulad ng 
Palarong Pinoy sapagkat isa ito sa ilang 
pamamaraan upang itaguyod ang 
nagkakaisa at nagtutulungang pangkat. 
Ang mga laro tulad ng agawang baboy, 
palo sebo, at agawang buko ay idinaraos 
sa kapanahunan ng Uhayan Festival 
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sapagkat ito ay nagiging daluyan ng 
pagkakaisa at pagtutulungan ng 
pamayanan sa isang nakakatuwa at 
magaan na paraan. 

Variety Shows Sa konteksto ng Uhayan Festival, 
idinaraos ang beauty pageants at Rosas 
ng Macabling sapagkat ito ay isang 
kaganapan kung saan naipapamalas ng 
isang pangkat ang pagkakaisa sa 
pagpapakita ng suporta sa kanilang 
kinatawan. Nakikita dito kolaborasyon ng 
mga residente upang malikhaing bihisan 
at tiyakin na ang kanilang kinatawan ay 
handang makipagpaligsahan. 

Ugnayan ng lokal na 
pamahalaan at 
simbahan 

Isa sa mga katangian ng likas-kayang 
kapistahan ay ang kolaborasyon ng lokal 
na pamahalaan at simbahan. Sa Uhayan 
Festival, malinaw na ipinapakita ang 
pakikipag-ugnayan sa pagitan ng lokal na 
pamahalaan ng Macabling at ang 
simbahan. Sa pamamagitan nito, masinop 
na nailalatag ang gampanin ng dalawang 
mahalagang tagapagtaguyod ng 
kapistahan. 

  
3.2 Pangkultural na Aspekto 

   Isa sa mga pamantayan upang masabing 
likas-kaya o sustentable ang isang kapistahan ay 
pagkakaroon nito ng mga gawaing nagtatampok sa 
natatanging kultura ng pamayanan. Nakapaloob sa 
pagdiriwang ng Uhayan Festival ang sari-saring 
gawain at programa na may kultural na kabuluhan at 
simbolismo. 
  
TTaallaahhaannaayyaann  22..  Mga Gawaing Nagpapakita ng 
Pangkultural na Aspekto ng Uhayan Festival 

PPiinnaakkaammaahhuuhhuussaayy  nnaa  
GGaawwaaiinn 

GGaammppaanniinn  ssaa  UUhhaayyaann  FFeessttiivvaall 

Malikhaing Kasuotan 
at Props na 
Nagpapakita sa 
Agrikultural na 
Kultura 

Sa Uhayan Festival, masisilayan ang 
pagpapadaloy ng natatanging kultura 
sa pagsuot ng mga mananayaw ng 
damit na karaniwang suot ng mga 
magsasaka. Makikita rin na gawa sa 
palay, ang pangunahing produkto ng 
Macabling, ang mga props na kanilang 
ginagamit. Manipestasyon ito ng 
kulturang pang-agrikultura na taglay 
ng Macabling. 

Pagsayaw Ang pagsayaw ay isa sa mga paraan ng 
Uhayan Festival upang panatilihin ang 
kultura ng pagsasaka sa Barangay 
Macabling. Sa pamamagitan nito, 
malikhaing nailalapat ng mga 
mananayaw sa saliw ng awit ang galaw 
o kumpas na may kaugnayan sa 
pagsasaka. 

Pagdakila at Pagkilala 
kay San Isidore 
Labrador 

Malaking bahagi ng kasaysayan ng 
Barangay Macabling ang pagsasaka 
sapagkat isa ito sa mga dahilan kung 
bakit umunlad ang barangay. Ang 
Uhayan Festival ay isang papuri kay 

San Isidore Labrador na itinuturing na 
patron ng mga magsasaka. 

Pagpapayaman sa 
Pampamilyang 
Pagpapahalaga 

Malaki ang gampanin ng mga 
pampamilyang pagpapahalaga sa 
pagiging likas-kaya ng Uhayan 
Festival. Sa pamamagitan nito, 
napapanatili ang magandang relasyon 
ng mga kasapi ng isang pamilya dahil 
sila ay sama-samang naghahanda para 
sa Uhayan Festival. Isa rin itong 
panahon kung saan nagsasama at 
nabubuklod ang isang pamilya. 

  
3.3 Pangkapaligirang Aspekto 

Ipinamalas ng Uhayan Festival ang iba’t 
ibang mga hakbang upang matiyak na 
napangangalagaan ang kapiligiran sa kabila ng 
magarbo at abalang pagtatampok ng kapistahan. 
Tinitiyak na hindi naisasakripisyo ang kalagayan ng 
kalikasan sa tuwing ginaganap ang Uhayan Festival. 

 
TTaallaahhaannaayyaann  33..  Mga Gawaing Nagpapakita ng 
Pangkapaligrang Aspekto ng Uhayan Festivall 

PPiinnaakkaammaahhuuhhuussaayy  
nnaa  GGaawwaaiinn 

GGaammppaanniinn  ssaa  UUhhaayyaann  FFeessttiivvaall 

Kaligtasan ng Bawat 
Kasapi sa Uhayan 
Festival 

Ang mga tagapagtaguyod ng pistahan ay 
nakikipag-ugnayan sa iba’t ibang 
ahensya upang matiyak na ligtas at 
payapa ang pagdiriwang ng Uhayan 
Festival. Bukod dito, mayroon ding 
nakahanda na emergency response team 
ang Sangguniang Barangay sa panahon 
na may masaktan habang nagaganap 
ang pagdiriwang. 

Kalinisan at 
Kaayusan ng 
Kapaligiran 

Tinitiyak ang kalinisan ng kapaligiran 
sa Barangay Macabling sa gitna ng 
pagdiriwang ng Uhayan Festival. Ang 
Sangguniang Barangay ay nagtatakda 
ng mga susing tao at mga susing pangkat 
na nag-aayos at nagtatapon ng basura 
habang ginaganap ang pagdiriwang. 
Mahigpit at kontrolado ang proseso 
pagdating sa kalinisan ng kapaligiran. 

Pangangasiwa sa 
Daloy ng mga 
Sasakyan 

Dahil kailangan na ligtas ang mga 
mananayaw at ang mga manonood, 
ipinatupad ng opisyales ng Uhayan 
Festival na bawal dumaan ang mga kotse 
kapag sila ay namamarada. Nagsasara 
sila ng mga entry points upang walang 
kotse na makakapasok at nagkakaroon 
ng traffic plan upang matiyak din na 
hindi maantala ang karaniwang daloy ng 
mga sasakyan. 

Integrasyon ng 
Kaalamang 
Pangkalikasan sa 
mga Gawain 

Sa mga paligsahan katulad ng street 
dance competition, isa sa mga 
pamantayang tinitingnan ay kalinisan at 
kaayusan ng pagtatanghal. Bukod dito, 
kinakailangan din na ang mga 
materyales na gagamitin ay pawang 
recyclable at gawa sa mga indigenous 
material. 
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3.4 Paglalagom 

Dinalumat ng pag-aaral na ito ang iba’t ibang 
likas-kayang katangian ng Uhayan Festival sa 
Barangay Macabling, Sta. Rosa City, Laguna gamit 
ang balangkas na Pistang Pamana Pistang Naayon.  

Ipinakita sa pag-aaral na ito ang 
kahalagahan ng iba’t ibang aspekto upang 
magampanan ng isang kapistahan ang mga layunin 
nito habang tinitiyak ang pagiging likas-kaya nito. 
Ang mga kapistahan gaya ng Uhayan Festival ay 
isang produkto ng pagtutulungan ng iba’t ibang 
mahahalagang sektor tulad ng lokal na pamahalaan, 
ang simbahan, gayundin ang mga mismong residente 
ng pamayanan na aktibong nakikiisa sa pagtatampok 
nito. Ang pagtatampok ng mga kapistahan ay 
tumatawid hindi lamang sa pagtatampok ng kultural 
na aspekto kundi pati rin ang pagpapakikita sa 
magandang ugnayan ng mga taong bahagi ng 
kapistahan habang tinitiyak ang pangangalaga sa 
kapaligiran. Inilatag ng pag-aaral na ito ang 
kahalagahan ng pagdalumat sa likas-kayang 
katangian ng isang kapistahan upang magsilbing 
pagtataya sa mga stakeholders ng kapistahan. Ang 
mga natukoy na gawain ay maaaring maging batayan 
ng mga tagapagtaguyod ng Uhayan Festival upang 
panatilihin ang pagiging likas-kaya ng Uhayan 
Festival.  

 Iminumungkahi ng pag-aaral na ito ang mas 
malalim pang pagdalumat sa mga likas-kayang 
katangiang taglay ng mga kapistahan mula sa 
pananaw ng ibang stakeholders. Mahalagang mapag-
aralan ang mga likas-kayang katangian ng 
kapistahan mula sa perspektibo ng mga residente, ng 
mga nagtatanghal sa kapistahan gayundin ang mga 
bisita at turistang tumutunghay na sa kapistahan. 
Bukod dito, mas mapayayaman pa ang mga ganitong 
uri ng pag-aaral kung mararanasan mismo ng mga 
mananaliksik ang pagdiriwang ng kapistahan upang 
makakalap ng mga pangunahin (primary data) datos. 
  
4. PAGKILALA AT PASASALAMAT 

 Nais kilalanin at pasalamatan ng mga 
mananaliksik ang mga sumusunod na taong naging 
bahagi ng pag-aaral na ito: 

 GG..  JJeeyyssoonn  TTaaeezzaa, ang nagsilbing gabay at 
tagapayo ng mga mananaliksik sa pag-aaral na ito na 
walang sawang nagbigay ng mga mungkahi para sa 
pagpapabuti ng papel;  

  GG..  JJaanneessoonn  MMiirraannddaa, ang nagsilbing 
tagapagturo para sa kursong Practical Research 3 at 
Practical Research 4 sa mga ginanap na mga sesyong 
naging batayan upang lalong palawigin ang 
pananaliksik na ito; 

 AAnngg  llaahhaatt  nngg  kkaakkllaassee  aatt  kkaaiibbiiggaann  ng mga 
mananaliksik, sa walang sawang suporta na 
ipinamalas nila ay lubos na nakatulong sa 

pagpapalakas ng loob at kumpiyansang matagumpay 
na matatapos ang papel na ito; 

 SSaa  kkaanniillaanngg  mmggaa  mmaagguullaanngg ng mga 
mananaliksik, ang isa sa mga rason upang sila ay 
makapag-aral, makapagsaliksik, at makapagtapos ng 
pag-aaral. 
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AAbbssttrraakk::  Ang pandemyang COVID-19 ay maituturing na pinakamalubhang pangkalusugang 
krisis na kinahaharap ng Pilipinas. Maraming sektor ng lipunan ang naapektuhan tulad ng 
edukasyon, transportasyon, at ekonomiya, lalo na ang industriya ng entertainment. Sa 
industriyang ito, isa sa mga pinakanaapektuhan ang mga comedy bar performers dahil sa 
pansamantala o permanenteng pagsasara ng mga comedy bars na pangunahing 
pinagkukunan nila ng kabuhayan.  Layunin ng pag-aaral na balangkasin ang diwa at 
karanasan ng mga comedy bar performers sa panahon ng pandemya gamit ang “Konsepto ng 
Loob” ni Fr. Albert Alejo. Sinuri sa pag-aaral ang kamalayan  ng mga comedy bar performers 
sa panahon ng pandemya (Abot-Malay), ang kanilang mga pag-aangkop sa kasagsagan ng 
pandemya (Abot-Dama), at ang mga paraan ng pagpapatuloy ng mga comedy bar performers 
sa panahon ng pandemya (Abot-Kaya). Kinalap ang mga datos sa pamamagitan ng dalawang 
serye ng katutubong pamamaraan na Pakikipagkuwentuhan sa mga comedy bar performers. 
Ang mga nakalap na datos ay sumailalim sa proseso ng  transkripsiyon at coding. Sinuri at 
isinatema ang mga nakalap na datos batay sa iba’t ibang aspekto ng “Konsepto ng Loob.” 
Batay sa pag-aaral, malay ang mga kalahok sa kalagayan ng kanilang kapaligiran. Ang 
kamalayang ito ang pangunahing dahilan ng kanilang reaksyon at pagtugon sa pandemya. 
Samakatuwid, ang pag-aangkop sa panahon ng pandemya ay hindi lamang nakatuon sa 
pansariling kagustuhan ng isang indibidwal na ito ay mapagtagumpayan. Ito ay isang multi-
sektoral na pagsulong na kinabibilangang ng sistematikong paglalatag at pagpapatupad ng 
mga plano at polisiya. 
   
MMggaa  SSuussiinngg  SSaalliittaa::  pandemya; comedy bar performers; Abot-Malay; Abot-Dama; Abot-Kaya 

 
1. PANIMULA 
Ang pandemyang COVID-19 ay maituturing na 
pinakamalubhang krisis pangkalusugan na 
kinakaharap ng daigdig mula noong Ikalawang 
Digmaang Pandaigdig (Chakraborty at Maity, 2020). 
Kinilala ng World Health Organization (WHO) noong 
Enero 30, 2020 ang COVID-19 bilang isang health 
emergency crisis at kalaunan ay idineklara na isang 
pandemya dahil sa patuloy na pagkalat nito sa iba’t 
ibang panig ng mundo (Dubey et al., 2020). Ayon sa 
tala ng WHO noong Enero 23, 2021, umabot na sa 
96,877,399 ang bilang ng kumpirmadong kaso at 
2,098,879 naman ang bilang ng mga nasawi dahil sa 
sakit.  

 Sa Pilipinas, noong Marso 7, 2020, naitala ng 
Department of Health (DOH) ang unang lokal na 
transmisyon sa bansa. Noong Marso 8, 2020 naman ay 
nagdeklara ng state of national emergency (Vallejo Jr 
at Ong, 2020) dahil sa patuloy na pag-akyat ng mga 

kaso. Idineklara na ang National Capital Region 
(NCR) ay sasailalim sa quarantine at kalaunan ay 
ipinatupad na rin ito sa buong Luzon.  

Malaki ang naging epekto ng pandemya sa 
iba’t ibang sektor ng Pilipinas tulad ng edukasyon, 
transportasyon, at ekonomiya. Maraming mga 
Pilipino ang nawalan ng trabaho dahil sa mga 
restriksyong ipinatupad. Ayon sa tala ng Philippine 
Statistics Authority noong Enero 2021, apat na 
milyong Pilipino ang walang trabaho (de Vera at 
Canivel, 2021). Dahil hindi makapagtrabaho, marami 
ang nakadepende sa suportang ibinibigay ng 
pamahalaan. (Purugganan, 2020). 

Isa ang entertainment industry sa nakaranas 
ng matinding epekto mula sa pandemya (Senate of the 
Philippines, 2020). Ayon sa ulat ng Philippine 
Statistics Authority noong Abril 2020, ang mga 
trabaho mula sa arts, entertainment, at recreation ay 
ang pinakamataas na sub-sektor na nawalan ng 
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hanapbuhay na umabot ng 54% (de Vera, 2020). Ayon 
sa pahayag ng Film Development Council of the 
Philippines (FDCP) Chairperson at CEO Lisa Dino-
Seguerra, ang mga manggagawa sa ilalim ng 
industriya na ito ay hindi nakatanggap ng anomang 
cash aid mula sa pamahalaan (Senate of the 
Philippines, 2020). Sila ay ikinunsiderang bahagi ng 
impormal na sektor dahil hindi sila kabilang sa “most 
vulnerable”. Kabilang ang arts, dance, music, theater, 
at comedy industry sa mga naapektuhan sa ilalim ng 
industriyang ito.  

Sa ilalim ng industriyang ito, lubhang 
naapektuhan ang comedy bar industry. Nagsara ang 
iba’t ibang comedy bars na dahilan upang mawalan ng 
trabaho ang maraming comedy bar performers sa 
bansa. Dahil dito, ang ilan ay bumalik sa kanilang 
dating mga trabaho o nagbenta online (Cruz, 2020).  

Ang pandemyang COVID-19 ay isang 
kalamidad na bago at hindi nakasanayan ng mga 
Pilipino. Ang Pilipinas ay lantad sa iba’t ibang 
kalamidad tulad ng bagyo, lindol, baha, at iba pa. 
Ayon sa mga pag-aaral, ipinamalas ng mga Pilipino 
ang iba’t ibang paraan upang umangkop sa 
kalamidad, ilan dito ang pagtulong sa sarili at 
pamilya (Lapa, et al., 2016); pagtulong sa kapwa 
(Badie, 2020); pananampalataya sa Diyos (Gil Cuesta 
et al., 2018); pagtanggap sa kanilang sitwasyon 
(Garcia et al., 2016); pagiging maparaan (Cutillas et 
al., 2015); paggamit ng humor (Anga at Diaz, n.d.); at 
pagkakaroon ng pag-asa na sila ay makakabangon 
(Bantayan at Cabintoy, 2019). 

Ang karanasan ng mga Pilipino sa 
pangkalusugang krisis ay hindi pa malalim na napag-
aaralan at naidodokumento. Batay sa paggalugad ng 
mga mananaliksik sa mga mapagkakatiwalaang 
database tulad ng Philippine E-journals, EbscoHOST, 
at Google Scholar, iilan pa lamang ang mga pag-aaral 
na pumaksa sa nasabing usapin. Bukod dito, wala 
pang pag-aaral na naging tiyak na dalumatin ang 
karanasan ng mga Pilipinong kabilang sa impormal 
na sektor na hindi nakatanggap ng anomang tulong 
mula sa pamahalaan tulad ng mga comedy bar 
performers. Mahalagang mailagay at mapag-usapan 
sa ganitong uri ng diskurso ang karanasan ng mga 
comedy bar performers upang maibahagi ang 
kanilang mga kuwentong-buhay sa panahon ng 
pandemya. Ang pag-aaral na ito magsisilbing 
instrumento upang mailarawan ang tunay na 
kalagayan ng mga nasa entertainment industry 
partikular ang mga comedy bar performers na lubha 
ring naapektuhan ng pandemya. 
  
1.1 Konseptwal na Balangkas 

Upang balangkasin ang diwa at danas ng mga 
comedy bar performers sa panahon ng pandemya, 
ginamit ng pag-aaral na ito ang Konsepto ng “Loob” ni 
Fr. Albert Alejo. Ayon kay Alejo (2018), ang pag-

unawa ng tao ay di lang pagmamasid sa kanyang 
paligid kundi pag-unawa rin ng kanyang “Loob”. Ang 
Loob ng Pilipino ay masalimuot at dinamiko na 
nagsisimula sa sarili patungo sa pakikipag-ugnay at 
pagkakasangkot sa panlabas. Sa pagbubuo ng Loob, 
ang tao ay hindi lang pagmumulat sa sariling 
kamalayan at pakiramdam, kundi pagsasaayos din ng 
malay at dama sa paraang tugma sa pagkakaunawa 
sa kanyang paligid at sa mga pangyayari. Ang “Loob” 
ay binubuo ng tatlong aspekto: Abot-Malay na 
tumutukoy sa kaalaman sa kalagayan, sanhi ng 
problema, at lagay ng pamayanan; Abot-Dama na 
tumutukoy sa pakiramdam, kasama rin dito ang 
damdamin, ugali, at kakayahan sa sitwasyong 
nararanasan; at Abot-Kaya na tumutukoy sa 
pagbubuo ng Loob, partikular ang desisyon at aksyon 
ng tao bilang tugon sa mga suliranin at udyok ng 
kalooban.  

Ang  Konsepto ng “Loob” ay nagamit lamang 
sa karanasan ng mga Pilipino sa baha at bagyo, 
ngunit hindi pa ito nagagamit sa pag-aangkop ng mga 
Pilipino sa panahon ng krisis pangkalusugan 
(Ardales, 2015). Binalangkas ng pag-aaral na ito ang 
Abot-Malay na sumasaklaw sa kaalaman at 
kamalayan ng mga comedy bar performers sa 
panahon ng pandemya, ang Abot-Dama na tungkol sa 
mga damdaming nararanasan ng mga comedy bar 
performers sa mga hamon at pagsubok na dala ng 
pandemya, at Abot-Kaya na hinggil naman sa 
ginagawang reaksyon at pagtugon ng mga comedy bar 
performers upang matugunan ang mga epekto ng 
pandemya. 
  
1.2 Layunin ng Pag-aaral 

Sa panahon ng pandemya, maraming sektor 
sa Pilipinas ang malubhang naapektuhan dulot ng 
mga hamon na dala nito. Isa na rito ang 
entertainment industry, partikular ang mga comedy 
bar performers dahil sa pansamantala o patuloy na 
pagsasara ng mga comedy bars na pangunahing 
pinagkukunan ng kabuhayan. Layunin ng 
pananaliksik na ito na pag-aralan ang diwa at danas 
ng mga comedy bar performers sa panahon ng 
pandemya gamit ang Konsepto ng “Loob” ni Fr. Albert 
Alejo. Tiyak na layunin ng pag-aaral na ito na: 

1. suriin ang kamalayan (Abot-Malay) ng mga 
comedy bar performers sa panahon ng 
pandemya; 

2. mailarawan ang kanilang mga pang-aangkop 
(Abot-Dama) sa kasagsagan ng pandemya 
at,  

3. isalaysay ang pagpapatuloy (Abot-Kaya) ng 
mga comedy bar performers sa panahon ng 
pandemya. 

  
2. METODOLOHIYA 
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  Ang kwalitatibong pag-aaral na ito ay 
gumamit ng penomenolohikal na lapit sa 
pananaliksik upang dalumatin ang kuwentong-buhay 
at karanasan ng mga comedy bar performers sa 
panahon ng pandemya. Bukod dito, ang mga datos ay 
kinalap sa pamamagitan ng katutubong pamamaraan 
na pakikipagkuwentuhan (informal conversation). 
Ang ganitong paraan ng pagkalap ng mga datos ay 
angkop sa pag-aaral upang malayang maikuwento ng 
mga kasangkot sa pag-aaral ang kanilang karanasan. 

 Labing-isa (11) ang kabuuang bilang ng mga 
comedy bar performers na boluntaryong naging 
kasangkot sa pag-aaral na ito. Ang mga kasangkot sa 
pag-aaral ay pinili sa pamamagitan ng chain-referral 
sampling at tiniyak na taglay nila ang mga 
sumusunod na katangian: may gulang 18 pataas, 
pangunahing kabuhayan ang pagiging isang comedy 
bar performers, at nawalan o nagsara ang 
pinapasukang bar dahil sa pandemya.  

 Bagamat pakikipagkuwentuhan ang ginamit 
na paraan ng pagkalap ng datos, naghanda ang mga 
mananaliksik ng mga gabay na katanungang 
sumailalim sa content validity upang matiyak na 
makakalap ang mga kinakailangang datos sa pag-
aaral. Ibinatay sa Konsepto ng “Loob” ni Fr. Albert 
Alejo: ang Abot-Malay, Abot-Dama, at Abot-Kaya ang 
pakikipagkuwentuhan. Ang unang serye ng 
pakikipagkuwentuhan ay nakatuon sa oryentasyon at 
pagbuo ng magandang ugnayan sa pagitan ng mga 
kasangkot sa pag-aaral at mananaliksik upang mas 
malayang maikuwento ng mga kalahok ang kanilang 
mga karanasan. Sa unang serye rin naganap ang 
unang bahagi ng pakikipagkuwentuhan. Samantala, 
ang ikalawang serye naman ay nakapokus sa 
balidasyon ng kawastuhan ng mga nakalap na datos 
lalo na’t ang pakikipagkuwentuhan ay naganap sa 
pamamagitan ng video conference. 

 Sa pahintulot ng mga kasangkot sa pag-
aaral, ang kabuuan ng pakikipagkuwentuhan ay 
inirekord at sumailalim sa proseso ng transkripsiyon 
at coding. Ang mga naprosesong kasagutan ay 
binalangkas at sinuri gamit ang mga aspekto ng 
Konsepto ng “Loob”: Abot-Malay, Abot-Dama, at Abot-
Kaya. 
  
3. RESULTA AT PAGTALAKAY  

  Binalangkas at tinalakay sa bahaging ito ang 
karanasan ng mga comedy bar performers sa gitna ng 
pandemya gamit ang iba’t ibang aspekto ng Konsepto 
ng “Loob”. Nahati ang pagtalakay sa tatlo: Abot-
Malay, Abot-Dama, at Abot-Kaya. 
  
3.1. Abot-Malay 

Ipinapakita ng mga datos na nakalap ang 
kamalayan ng mga comedy bar performers sa 
kasagsagan ng pandemya. Ayon sa pag-aaral nina 
Cutillas et al. (2015), mahalaga ang pagkakaroon ng 

kaalaman at kamalayan sa epekto ng iba’t ibang 
kalamidad upang makapaghanda at posibleng 
mabawasan ang paglala nito. Mahihinuha dito na ang 
mga kalahok ay mayroong kaalaman sa panahon ng 
krisis upang malagpasan ang mga pagsubok na dala 
nito.   

Mula kay Ardales (2015), sakop ng Abot-
Malay ang kaalaman tungkol sa kalamidad. Dala ng 
hindi inaasahan ang pagpasok ng pandemya, ang 
karamihan sa mga kalahok ay hindi nakapaghanda. 
Dahil pansamantala o permanenteng nagsara ang 
kanilang mga pinagtatrabahuhan, naapektuhan ang 
kanilang pinansyal na kapasidad. Hindi makamit ng 
karamihan ang pang araw-araw na pangangailangan 
at hindi rin sila nakakuha ng sapat na tulong mula sa 
gobyerno. Mayroon ding epekto ang pandemya sa 
kanilang komunidad. Kahit mas umayos na ang 
kalagayan ng lugar para sa ilan, mayroon pa ring mga 
protokol. Bilang karagdagan, naapektuhan ang 
mental health ng kanilang mga kasamahan sa comedy 
bar. Problema rin nila ang kakulangan sa pera. Isang 
pagsubok ang pandemya sa comedy industry. 
Bagaman may ilang comedy bars na ang nagbukas, 
hindi pa rin ito fully operational.  Naging sorpresa sa 
mga kalahok ang panahon na itinagal ng pandemya. 
Makikita dito na mayroong kakulangan sa kaalaman 
ang mga kalahok tungkol sa paghahanda, ngunit 
naging malay sila sa mga nangyayari sa kanilang 
paligid sa kasagsagan nito. Alam nila ang sitwasyon 
ng kanilang komunidad at ang hirap na nararanasan 
ng comedy industry at kapwa performers. Marami ang 
gumamit ng teknolohiya upang malaman ang mga ito. 
Kahit malubha ang kanilang naging sitwasyon, tingin 
pa rin nila na babalik sa dati ang daloy ng comedy bar 
performing.  
  
3.2. Abot-Dama 

Nagdulot ng iba’t ibang damdamin at 
reaksyon ang pandemya mula sa mga kalahok. Ayon 
sa mga nakalap na datos, positibo at negatibo ang mga 
ito. Kahit na sila ay nakakaranas ng mga matinding 
balakid, kinakaya nilang malagpasan ang mga ito at 
patuloy pa ring nagsusumikap upang makabangon.  

Mula sa pag-aaral ni Ardales (2015), ang 
Abot-Dama ay tumutukoy sa pakiramdam ng tao sa 
nagaganap na kalamidad at sa personal na ugali o 
katangian na ipinamalas sa kahirapang dulot ng 
kalamidad. Nakaramdam ng kalungkutan at 
pagkabalisa ang mga kalahok noong nagsara ang mga 
comedy bar na kanilang pinagtatrabahuhan. Sila ay 
nabigla sa mga naging epekto ng pandemya sa 
kanilang mga buhay. Sa kasalukuyan, dahil sa mga 
pagbabagong kanilang nararanasan, kapansin-pansin 
na sila ay nahihirapan. Sa kabila nito, nananatili pa 
rin silang positibo at determinadong iahon ang 
kanilang sarili mula sa mga paghihirap na kanilang 
nararanasan dulot ng pandemya. Dahil mayroong 
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ilang comedy bar ang unti-unting nang nagbubukas, 
umaasa sila na babalik sa dati ang daloy ng comedy 
bar performing. Sila ay handang bumalik sa pagiging 
isang comedy bar performer kapag nabigyan sila ng 
pagkakataon. Mayroon pa rin silang hilig na 
magpasaya ng mga tao at magtanghal sa entablado. 
Dahil sila ay comedy bar performers, pagiging 
masayahin ang katangiang nadala nila at nakatulong 
upang harapin ang mga pagsubok ng pandemya. 
Namamalagi ang pagiging positibo sa kasagsagan ng 
krisis na ito, napapatawa at napapangiti nila ang mga 
tao sa kanilang paligid. Gaya ng nabanggit sa pag-
aaral ni Yapan (2019), kayang harapin ng mga tao ang 
sakuna sa tulong ng kanilang emosyon. Mahihinuha 
na ang kanilang nararamdaman at ugaling 
ipinamalas ay konektado sa kanilang sitwasyon at 
paligid pati na rin ang angking pagkilos upang 
maitawid ang pang araw-araw na pangangailangan. 
Dulot din nito ang kanilang sitwasyon at kamalayan 
sa nangyayari sa paligid habang ang kanilang 
angking pagkilos ay epekto ng kanilang 
nararamdaman at ugaling ipinamalas.  
  
3.3. Abot-Kaya 

Ayon sa datos, ang mga kalahok ay may iba't 
ibang paraan upang umangkop sa mga pagsubok na 
kanilang nararanasan. Tinanggap nila ang mga 
naging pagkakaiba ng kanilang buhay noon sa ngayon 
at patuloy na hinaharap ang mga hamon na dala ng 
pandemya.  

Ang Abot-Kaya ay ang reaksyon na 
tumutugon sa panganib at angking pagkilos at 
desisyon upang pansamantalang makaraos sa 
panahon ng kalamidad (Ardales, 2015).  Ayon kay 
Alejo (2018), ito ay ang pagtugon sa Abot-Malay at 
Abot-Dama. Ang pandemya ay hindi inaasahan ng 
nakararami. Ang mga sakuna ay may iba’t ibang 
konteksto, gayunpaman ang alaala ng lipunan mula 
sa mga nakaraang sakuna ay maaaring hindi 
magamit sa pagtugon sa nararanasan. Kaya, 
anomang epekto ng sakuna ay kinakailangan gamitan 
ng resiliency (Candelaria, 2016). Dahil nagsara ang 
kanilang pinagtatrabahuhan, kinailangan nilang 
maghanap ng ibang paraan upang kumita para 
matugunan ang kanilang mga pangangailangan. 
Hindi man hilig ng iba ang hanapbuhay na kanilang 
pinasukan, pursigido pa rin silang ipagpatuloy ito. 
Nagdala ng stress ang epekto ng pandemya sa mga 
kalahok. Dahil dito, mayroon silang iba't ibang 
paraan na produkto ng kanilang pagkamalikhain 
upang gumaan ang kanilang nararamdaman. Bilang 
karagdagan, malay sila sa mga negatibong nangyari 
sa kanilang paligid. Kahit na nagdulot ito ng 
kalungkutan, hinaharap nila ito at patuloy na 
nangangarap. Ipinapakita rito na sinusubukan nilang 
umayon sa naging sitwasyon upang malagpasan ang 
mga paghihirap na kanilang nararanasan.  

  
3.4. Paglalagom 

 Binalangkas ng pag-aaral na ito ang diwa at 
danas ng mga comedy bar performers sa panahon ng 
pandemya gamit ang Konsepto ng “Loob” ni Fr. Albert 
Alejo. 

  Ipinakita ng pag-aaral ang pagiging malay 
ng mga comedy bar performer sa mga nangyayari sa 
kanilang paligid. Ang kanilang kamalayan ay 
tumatawid mula sa panloob na kamalayan tungo sa 
panlabas na kamalayang pumapaksa sa politikal at 
kasalukuyang kalagayan ng kanilang pamayanan. 
Malaki ang ginampanan ng kamalayang ito sa 
kanilang aksyong ginagawa upang pansamantalang 
makaraos sa panahon ng kalamidad batay sa 
kanilang pansariling mga pagpapahalaga at 
paniniwala upang tugunan ang mga pinsalang dulot 
ng pandemya. Ipinakita sa pag-aaral na bukod sa 
pansariling pagpapahalaga at paniniwala, malaki rin 
ang papel ng mga panlabas na aspekto tulad ng 
pamilya, lipunan, at pamahalaan upang matagumpay 
na makaangkop sa mga hamong ito.  

 Gamit ang mga awtentikong datos, 
kinumpirma ng pag-aaral na ito ang tunay na 
kalagayan ng isang bulnerableng sektor na hindi 
nabibigyan ng pansin. Bagamat ipinamalas ng mga 
comedy bar performers ang iba’t ibang malilikhaing 
pamamaraan upang maibsan ang dagok na dala ng 
pandemya, hindi maitatanggi ang agarang pagtugon 
ng kinauukulan sa kanilang mga 
pangangailangan.  Ang pag-aangkop sa pandemya ay 
hindi lamang nakabatay sa kagustuhan ng isang 
indibidwal na ito ay mapagtagumpayan bagkus ito ay 
isang multi-sektoral na pagsulong na kinabibilangan 
ng sistematikong paglalatag at pagpapatupad ng mga 
plano at polisiyang titiyak sa magandang kalagayan 
ng mga tao. Ang pandemya ay isang isyung dapat mas 
bigyang-pansin dahil isa itong suliranin na patuloy na 
nakakaapekto hindi lamang sa mga comedy bar 
performers, ngunit pati na rin sa pangkalahatang 
pamumuhay ng mga Pilipino. 

Iminumungkahi ng papel na ito ang mas 
malalim pang pag-aaral ukol sa kalagayan ng ibang 
bulnerableng sektor na patuloy na naaapektuhan ng 
pandemya. Mainam na magkaroon ng isang 
longitudinal na pag-aaral upang higit pang mabuo 
ang pagbalangkas sa karanasan ng mga comedy bar 
performers sa panahon ng pandemya. Mainam ding 
pag-aralan kung paano nabago ng pandemya ang 
estilo at naratibo ng mga comedy bar performers sa 
kanilang mga pagtatanghal. 
  
4. PAGKILALA AT PASASALAMAT 

 Nais ng mga mananaliksik na ipaabot ang 
kanilang pasasalamat sa mga kalahok ng pag-aaral sa 
paglalaan ng oras. Sa kabila ng hirap na kinakaharap 
sa gitna ng pandemya, hindi ito naging hadlang at 
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patuloy silang nagpakita ng interes sa pagbabahagi 
ng kanilang kuwento. Namulat ang mga miyembro sa 
kanilang mga ibinahaging karanasan at magsisilbing 
inspirasyon upang maibahagi ang kanilang 
karanasan sa mga ganitong uri ng diskurso. 

Taos-puso rin silang nagpapasalamat sa mga 
guro, lalo na sa kanilang tagapayo na si G. Jeyson 
Taeza,  na patuloy na gumabay sa pagsusulat ng 
pananaliksik. Mainit na pagpapasalamat din ang nais 
ipaabot ng mga mananaliksik sa kanilang mga 
magulang para sa pagpopondo at pagbibigay ng 
suporta sa pananaliksik. Dahil sa inyong mga 
suporta, naisakatuparan nila ang isang 
makabuluhang pag-aaral. Maituturing na isang 
mabungang paglalakbay ang pagbuo nito. Kahit 
maraming pagsubok ang napagdaanan ng bawat isa 
sa proseso, marami silang aral at pagpapahalaga na 
natutuhan dito. Napabuti ang kanilang kahusayan sa 
komunikasyon at nahasa ang kanilang  pagsusulat sa 
Filipino. 
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AAbbssttrraakk::  Ang Pilipinas ay mayaman sa iba’t ibang katutubong pamamaraan ng pagpapagaling 
na may kaugnayan sa kultura, paniniwala, at tradisyon ng mga Pilipino. Sa kasalukuyan, 
marami pa ring mga katutubong pamamaraan ng pagpapagaling sa bansa ang hindi naitatala, 
partikular ang ilang mga lugar na malapit sa Bundok Banahaw. Layunin ng pag-aaral na ito 
na magsagawa ng isang preliminaryong pagtatala sa magnetic folk healing bilang katutubong 
pamamaraan ng pagpapagaling sa Barangay Kinabuhayan at Sta. Lucia, Dolores, Quezon. 
Ang case study na ito ay nakapokus kay Ate Mel, isang magnetic folk healer. Kinalap ang mga 
datos sa katutubong pamamaraan ng pakikipagkwentuhan at nakikiugaling pagmamasid. 
Sinuri ang mga datos batay sa paraan ng pagtamo ng magnetic folk healing, proseso ng 
pagpapagaling, at mga naratibong may kaugnayan sa mga paniniwala sa Bundok Banahaw. 
Ang paraan ng pagtamo ng magnetic folk healing ay nakaangkla sa kapangyarihan na 
nakapaloob sa Bundok Banahaw sa Dolores, Quezon. Ang kakayahan ng magnetic folk healer 
ay ipinagkakaloob sa mga taong may pananampalataya at paggalang sa kapangyarihang 
taglay ng Bundok Banahaw. Inilatag din ng pag-aaral na ito ang mga proseso ng pagriritwal 
at materyales na ginamit sa magnetic folk healing tulad ng langis. Siniyasat din ng pag-aaral 
na ito ang mga naratibong mula sa kasangkot ng pag-aaral na may kaugnayan sa mga 
paniniwala sa mga nilalang na nasa ikatlong uri, tulad ng engkanto, duwende, at mga espiritu. 
Sa pangkalahatan, sa kabila ng pag-usbong ng modernong medisina, nananatiling may mga 
Pilipinong sumasangguni sa mga katutubong pamamaraan ng pagpapagaling tulad ng 
magnetic folk healing. 
   
 
KKeeyy  WWoorrddss::  magnetic folk healing; proseso; ritwal; katutubo; Bundok Banahaw 
 

1. PANIMULA 
Bago pa man dumating ang mga dayuhan sa 

Pilipinas, taglay na ng mga sinaunang Pilipino ang 
napakayamang kultura. Kabilang sa yamang taglay 
ng sinaunang Pilipinas ay ang mga iba’t ibang 
katutubong pamamaraan ng pagpapagaling. 
Itinuturing na mahalagang salik ang katutubong 
kaalaman, kultura, at tradisyunal na gawain sa 
pagpapaunlad ng katutubong pamamaraan ng 
pagpapagaling. Samakatuwid, ang mga ito ay 
makabuluhan sa sistema ng pangangalaga ng 
kalusugan sa mga lokal na komunidad (F. L. Jocano, 
1966; Mc Laughlin & Braun, 1998).  

Iba’t ibang uri ng katutubong pamamaraan 
ng pagpapagaling ang patuloy na umiiral sa iba’t 
ibang bahagi ng bansa. Ang ilang halimbawa ay ang 
Dawaks ng mga Kalingas (Martin et al., 2012), ang 
mga pang gawi ng pangkat etnikong Pala’wan 

(Villapa, 2017), ang Sahuma mula sa Zamboanga City 
(Esperat et al., 2020), at ang mga mananambal ng 
Cebu (Berdon, 2016). Bukod dito, ayon kay 
Gaabucayan (1971), laganap din ang mga 
manggagamot tulad ng albularyo, herbolario, 
manghihilot, mananambang, mananawal, at 
mambabarang. 

Sa kabila ng patuloy na pag-iral ng mga 
katutubong pamamaraan na nakaangkla sa kultura 
at paniniwala ng mga Pilipino, isa sa mga 
maituturing na hamon sa mga ganitong uri ng 
pagpapagaling ay ang mabilis na pag-usbong ng 
modernong medisina at teknolohiya. Ang hamong ito 
ay nagdadala ng unti-unting pagbabago sa kulturang 
etniko ng mga pamayanan na maaaring nagreresulta 
sa pagkawala nito, o ang tinatawag na ethnocide 
(Martin et al., 2012). Mahalagang magkaroon pa rin 
ng kamalayan ukol sa mga katutubong pamamaraan 
na hindi pa naidodokumento sapagkat ang mga ito ay 
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repleksyon ng kultura, paniniwala, at tradisyon ng 
mga Pilipino. Ang mga pag-aaral at pagdodokumento 
sa ganitong uri ng mga pagpapagaling ay isang 
mabisang paraan upang mapanatili ang mga ito sa 
kabila ng modernisasyon. 

Isa sa mga mayayamang lugar sa Pilipinas, 
kung tungkol sa mga katutubong pagpapagaling ang 
pag-uusapan, ay ang Bundok Banahaw at ang mga 
karatig na lugar na matatagpuan sa paanan nito. Ang 
Bundok Banahaw ng Dolores, Quezon ay isang bulkan 
na matatagpuan sa mga hangganan ng mga 
lalawigang Laguna at Quezon. Ang paligid ng 
Banahaw ay kombinasyon ng mga higanteng 
sinaunang puno, luntiang halaman, talon, ilog at 
kweba. Ang lugar na ito ay isang sagisag ng pasyon ng 
mga Pilipino para sa espiritwalidad at relihiyon, at sa 
gayon ay itinuturing ito na “Power Mountain”. Dahil 
dito, nabigyang-pansin kung paano nagsisimula ang 
mga pagpapagaling sa pamamagitan nang paglilinis 
ng parehong katawan at kaluluwa. Ang konsepto ng 
relihiyon sa Bundok Banahaw ay hindi lamang 
nakaangkla sa paniniwala, kasanayan, at mga ritwal 
na isinasagawa ng mga Romano Katoliko. Sa halip, 
iba’t ibang miyembro ng mga pangkat ng relihiyon at 
kulto ang dumadayo sa Bundok Banahaw, at ito ay 
ang mga sumusunod: (1) Ang sekta ng mga Rizalista; 
(2) Samahan ng Tatlong Persona Solo Diyos (STPSD), 
isang sekta na itinatag ni Agapito Illustre; (3) 
Suprema of De la Iglesia Mistica Filipina (SDLIM); at 
(4) Watawat ng Lahi (Abbang et al., 2016). Sa kabila 
ng napakaraming mga pag-aaral na naisagawa 
tungkol sa iba’t ibang paniniwalang nakalukob sa 
Bundok Banahaw, nananatiling may iba’t ibang 
paraan ng pagpapagaling sa bundok at mga karatig 
na lugar ang hindi pa naidodokumento. Isa na rito ay 
ang magnetic folk healing na isinasagawa sa 
Barangay Kinabuhayan at Sta. Lucia sa bayan ng 
Dolores, Quezon.  

Ang magnetic folk healing ay isang 
katutubong pamamaraan na may kakayahang 
pagalingin ang iba’t ibang uri ng sakit na 
nararamdaman ng isang pasyente tulad ng pilay, 
sakit ng ulo, sakit sa tiyan at iba pang mga 
karamdamang maliban sa mga bukas na sugat. Ang 
magnetic folk healing ay may iba’t ibang baryasyon 
depende sa dalubhasa ng manggagamot at kung 
saang lugar ng katawan ito isinasagawa. Sa kabila ng 
kaibahan ng mga proseso nito, magkakatulad ang 
mga ito kung saan hindi idinadampi ang kamay ng 
magnetic folk healer sa bahagi ng katawan na 
pinagagaling. 

Sa kasalukuyan, wala pang pagtatala o 
pagdodokumento ang naisasagawa ukol sa magnetic 
folk healing sa Barangay Sta. Lucia at Kinabuhayan 
sa Dolores, Quezon. Ang pag-aaral na ito ang 
magsisilbing kauna-unahang hakbang upang maitala 
ang nasabing katutubong pamamaraan.  

Bilang isang preliminaryong pagtatala, ang 
pag-aaral na ito ay nakapokus sa kaso ng isang 
magnetic folk healer na si Ate Mel. Siya ang kaisa-
isang manggagamot na dalubhasa sa magnetic folk 
healing sa Barangay Kinabuhayan at Sta. Lucia na 
matatagpuan sa Bundok Banahaw. Ang pag-aaral na 
ito ay magsisilbing batayan ng mga susunod pang 
pananaliksik na may layuning higit pang pag-aralan 
ang mga katutubong pamamaraan ng pagpapagaling 
sa Bundok Banahaw at mga karatig na lugar. 
Magdaragdag din ang pananaliksik na ito sa mga 
naisagawa ng pag-aaral tungkol sa Bundok Banahaw, 
sapagkat ang magnetic folk healing ay nakaugnay sa 
iba’t ibang mga paniniwala tungkol sa mahiwagang 
bundok. 

Layunin ng pag-aaral na galugarin ang 
katutubong pamamaraan ng pagpapagaling na 
magnetic folk healing sa Barangay Kinabuhayan, 
Dolores, Quezon. Nilalayon nito na matugunan ang 
mga sumusunod na layunin: 

a. maitala ang paraan ng pagtamo ng 
kasangkot sa pag-aaral sa 
kakayahang makapag gamot sa 
pamamagitan ng magnetic folk 
healing; 

b. mailarawan ang proseso at mga 
pamamaraan ng magnetic folk 
healing; at   

c. mailahad ang mga paniniwala ng 
kasangkot sa pag-aaral.  

 
 

2. METODOLOHIYA 
Ang case study na ito ay may layuning 

magtakda ng preliminaryong pagtatala sa magnetic 
folk healing bilang katutubong pamamaraan ng 
pagpapagaling sa Barangay Kinabuhayan at Sta. 
Lucia, Dolores Quezon. Dahil ito ay isang 
preliminaryong pagtatala pa lamang, inilarawan ng 
pag-aaral ang iba’t ibang katangian ng magnetic folk 
healing katulad ng paraan ng pagtamo, ang proseso 
ng magnetic folk healing; gayundin ang mga 
naratibong may kaugnayan sa nasabing katutubong 
pagpapagaling. Ang pag-aaral na ito ay nakapokus sa 
kaso ni Ate Mel na isang kilalang magnetic folk healer 
sa Dolores Quezon. 

 Ang mga datos sa pag-aaral na ito ay kinalap 
sa pamamagitan ng pakikipagkuwentuhan sa 
kasangkot sa pag-aaral. Ang mga tanong at gabay na 
ginamit sa pakikipagkuwentuhan ay sumailalim sa 
content validity upang matiyak na wasto at sapat ang 
mga datos na nakalap. Bukod dito, ginamit sa papel 
na ito ang nakikiugaling pagmamasid upang 
maidokumento ang proseso ng magnetic folk healing. 
Sa pagpapahintulot ni Ate Mel at isa sa kanyang mga 
pasyente, kinuhanan ng larawan ng mga 
mananaliksik ang bawat mahahalagang hakbang sa 
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proseso ng magnetic folk healing. 
 Ang mga kabuoan ng pakikipagkuwentuhan 

ay sumailalim sa transkripsyon at coding, at ang 
naprosesong datos ay sinuri sa pamamagitan ng 
thematic analysis kung saan nakabuo ng tatlong tema 
ang pag-aaral. Una, ang tema ukol sa paraan ng 
pagtamo ng kakayahan ng magnetic folk healer. 
Ikalawa, ang proseso ng pagsasagawa ng magnetic 
folk healing. Ikatlo, ang mga naratibong 
nagpapahiwatig ng pagkakaugnay ng magnetic folk 
healing sa mga paniniwala tungkol sa Bundok 
Banahaw. 
 
3.  RESULTS AND DISCUSSION 

Preliminaryong idinokumento ng pag-aaral 
na ito ang magnetic folk healing bilang katutubong 
pamamaraan ng pagpapagaling sa Barangay Sta. 
Lucia at Kinabuhayan sa Dolores Quezon. Hinati sa 
tatlong bahagi ang pagtatala: ang paraan ng pagtamo,  
proseso ng magnetic folk healing, at mga naratibo ng 
kasangkot sa pag-aaral tungkol sa iba’t ibang 
paniniwalang may kaugnayan sa Bundok Banahaw. 
 
3.1. Paraan ng Pagtamo ni Ate Mel ng 
Magnetic Folk Healing 
 
3.1.1. Bundok Banahaw Bilang Pinagmulan 
ng Kakayahan 
 Ang Bundok Banahaw ang nagsilbing ugat 
ng kakayahang magpagaling ng aming susing 
kasangkot na si Ate Mel. Ang kanyang kapangyarihan 
ay unang ipinahayag sa kanya noong siya ay nasa 
hayskul; sa pagkakataong ito, nagkaroon siya ng 
matinding sakit sa ulo at hindi siya nakapasok sa 
eskwelahan. Ayon kay Mercado (1988), may isang 
ecstatic na elemento na maaaring pagdaanan ng isang 
manggagamot at sa pagdanas niya nito ay 
naaapektuhan siya ng sakit o minsan ay 
napagkakamalan na baliw.  
 
3.1.2. Ang Nakakita ng Kanyang 
Kakayahan sa Santos Kalbaryo 

Bukod rito, tuwing huling Sabado ng buwan 
ay nagno-novena si Ate Mel sa Santos Kalbaryo sa 
Bundok Banahaw. Mayroon siyang nakasalubong na 
magdadasal na mayroong third-eye at nakitaan siya 
ng liwanag sa noo at bukal ng tubig sa kamay. Ang 
mga ito ay sinasabing palatandaan na mayroon siyang 
panawagan sa bundok. Subalit walang eksaktong 
interpretasyon ang liwanag sa noo at bukal ng tubig 
sa mga kamay na nakita ng magdadasal sa kanya; 
ngunit ito pa rin ay mayroong matinding ugnayan sa 
kanyang pagtamo upang matuklasan niya ang 
kanyang kakayahan.  

3.1.3. Mga Panaginip mula sa Bundok 
Banahaw 

Karagdagan dito, noong nag-ibang bansa si 
Ate Mel, napaginipan niya na tinatawag siya ng 
Bundok Banahaw at hinihikayat siya na bumalik 
muli sa Pilipinas. Ang isang holy voice ay napaginipan 
naman ng banyagang si Fred Pankrast na pumunta 
sa Pilipinas at tumuloy sa tahanan ng pamilya ni Ate 
Mel. Isa si Fred sa nakakita ng kanyang kakayahan 
at nagpayo na ikuskos ang kanyang mga palad upang 
uminit ito.  

Ayon kay Gorospe (1992), mayroong 
tinataguriang “Santong Boses” ang Bundok Banahaw. 
Nagpakita ito sa sinaunang historikal na mistiko na 
si Agripino Lontok. Si Lontok ang nagsilbing kauna-
unahang tagapangalaga ng bundok. Bilang 
karagdagan, si Fr. Vicente Marasigan, isang Jesuit na 
pari, ay nagkaroon din ng karanasang espiritwal sa 
kanyang panaginip ukol sa mga nagbubulungang 
espiritu sa Kinabuhayan. Bagaman walang eksaktong 
ebidensya na nag-uugnay sa apat na karanasan, lahat 
ng ito ay nagmula sa Bundok Banahaw. Ayon sa 
makalumang Pilipinong animistikong kultura, ang 
isang panaginip ay nagaganap sa paunang yugto ng 
pagbuklod ng isang manggagamot sa kanyang 
kakayahan (Mercado, 1988). 
 
3.2. Proseso ng Magnetic Folk Healing  
 Upang maayos na maisagawa ang magnetic 
folk healing at epektibong gumaling ang pasyente, 

mayroon itong pitong hakbang na sinusunod: 
Una, naglagay ng langis sa kanyang kamay 

si Ate Mel. Ginawa niya ito upang mabilisang 
makuskos ang mga palad para uminit ito. Sinabi ni 
Ate Mel na kahit anong klase ng langis ay maaaring 
gamitin, ngunit ang pinakaangkop na langis ay galing 
sa simbahan.    
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Ikalawa, nagtanggal ng masasamang 
enerhiya si Ate Mel mula sa ulo, likod, dibdib at tiyan 
ng pasyente. Nabanggit niya na mula sa mga 
espiritista niya nakuha ang pagtatanggal ng 
masasamang enerhiya bago pagalingin ang mga 
pasyente. 

Ikatlo, ikinuskos muli ng manggagamot ang 
mga palad upang uminit ito.  

 
 
 

Ika-apat, inilapit ni Ate Mel ang kanyang 
mga kamay sa buong katawan ng pasyente nang hindi 
lumalapat sa damit o balat ng pasyente. Mayroong 
tatlo hanggang apat na pulgadang layo mula sa palad 
ng manggagamot at balat ng pasyente. Nag-umpisa si 
Ate Mel mula sa ulo, papunta sa likod at nagsimula 
na siyang dumighay. Ang pagdighay ay indikasyon na 
nagiging matagumpay ang isinagawang magnetic folk 
healing. Matapos sa likod, ang sunod ay ang dibdib 
papunta sa tiyan. 

Ika-lima, noong natukoy ni Ate Mel ang 
bahagi ng katawan na mayroong sakit, nanatili siya 
rito hanggang sa matapos ang kanyang pagdighay. 
Kapag tumigil nang dumighay si Ate Mel, ito ang 
indikasyon na wala ng sakit sa katawan ng pasyente.    

 

Ika-anim, pagkatapos dumighay ni Ate Mel, 
kanya naman itong hinawakan na at minasahe. 
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At ika-pito, dumighay na si Ate Mel upang 

ang natanggal na sakit ay hindi manatili sa kanya. 
Mayroong mga pagkakataon na nararamdaman 
niyang nanghihina siya, ngunit madalas na hindi. 

 
 

3.3. Mga Paniniwalang may Kaugnayan 
sa Bundok Banahaw 

Talahanayan 1. Mga Naitalang mga 
Paniniwala na may Ugnayan sa Bundok Banahaw 

 Malaki ang impluwensiya ng iba’t 
ibang paniniwala ng mga nakatira sa Bundok 
Banahaw at karatig na lugar tulad ng Dolores, 
Quezon sa kanilang pang araw-araw na pamumuhay. 
Ang kakayahan ni Ate Mel na magnetic folk healing 
ay isang palatandaan ng impluwensiyang ito. 

 

 

 
4.  PAGLALAGOM 

Ang pag-aaral na ito ay nagsilbing isang 
preliminaryong pagtatala sa magnetic folk healing 
bilang katutubong pamamaraan ng pagpapagaling sa 
Barangay Sta. Lucia at Kinabuhayan, Dolores, 
Quezon. 
 Ipinakita ng pag-aaral ang isang natatanging 
paraan ng pagpapagaling ng isang pamayanan. Isa 
itong palatandaan na may mga sistema ng 
katutubong pamamaraan ng pagpapagaling sa 
Pilipinas ang naghihintay na maitala. Natuklasan na 
sa kabila ng pag-usbong ng moderno at maagham na 
paraan ng pagpapagaling, nananatiling buhay ang 
ilang mga katutubong paraan ng pagpapagaling ng 
mga Pilipino na may kaugnayan sa kanilang kultura 
at paniniwala. Sa konteksto ng pag-aaral na ito, 
tinalakay na ang pangkalahatang proseso ng 
magnetic folk healing ay nabuo mula sa paniniwala ng 
manggagamot gayundin ng mga pasyenteng 
tumatangkilik nito. Bukod sa manggagamot, 
mahalaga ang gampanin ng pasyente sa pagsasagawa 
ng katutubong pamamaraan ng pagpapagaling. Ang 
mga katutubong pamamaraan ay pagsasalubong at 
pagsasama ng sistema ng paniniwala ng 
manggagamot at ng kanyang pasyente. 
Samakatuwid, ang katutubong pamamaraan ng 
pagpapagaling ay isang shared at arbitraryong 
ugnayan sa pagitan ng manggagamot at pasyente.  
 Iminungkahi ng pag-aaral na ito ang mas 
malalim pang pag-aaral sa magnetic folk healing 
partikular sa pagpapalawak ng kasangkot sa pag-
aaral. Upang mas maidokumento ang nasabing 
paraan ng pagpapagaling, kinakailangang palawakin 
pa ang source o panggagalingan ng datos ng pag-aaral 
mula sa iba pang magnetic folk healers sa Bundok 
Banahaw. Mahalaga ring madagdagan ang datos 
mula sa pananaw ng mga pasyenteng patuloy na 
tumatangkilik sa magnetic folk healing upang 
makabuo ng isang komprehensibong paglalarawan sa 
sistema ng magnetic folk healing. 
 
5.  PAGKILALA AT PASASALAMAT 

Ang pag-aaral na ito ay hindi magiging 
posible kung hindi dahil sa patnubay ng ilang mga 
indibidwal na nagpaabot ng kanilang tulong at 
kaalaman sa paghanda at pagkumpleto ng pag-aaral 
na ito. Ang aming pasasalamat ay nakatuon sa mga 
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sumusunod: 
Sa aming tagapagpayo na si G. Jeyson T. Taeza na 
nagsilbing pangunahing gabay sa aming 
mananaliksik. Nagpapasalamat kami sa kanyang 
pagbahagi ng kaalaman at nakabubuting pagpuna, at 
para rin sa kanyang walang tigil na pagsuporta at 
panghihikayat na makumpleto ang pag-aaral na ito. 
Isang malaking pribilehiyo at karangalan na 
magsagawa ng pag-aaral sa ilalim ng kanyang 
patnubay; 

Sunod, kay Ate Mel, ang aming susing 
kasangkot sa pag-aaral na ito. Kung hindi dahil sa 
kanyang kusang loob na pagbabahagi ng kanyang 
kaalaman at ng kanyang kakayahan ukol sa magnetic 
folk healing ay hindi mabubuo ang pag-aaral na ito; 
Sunod, kay G. Janeson Miranda, ang aming guro sa 
Practical Research, na nagturo at gumabay sa aming 
pagsusulat, pati na rin sa kanyang patnubay sa bawat 
hakbang ng proseso ng aming pag-aaral; 

Sa aming mga kaklase at kaibigan na 
nanatili sa aming tabi sa buong durasyon ng proseso 
ng pagsasaliksik at nagbigay ng kanilang walang 
kapantay na suporta, at tumulak sa amin upang 
tapusin ang pag-aaral na ito; 
At higit sa lahat, sa makapangyarihang Diyos at sa 
aming mga pamilya na nagsilbing inspirasyon at para 
sa pagbibigay sa amin ng lakas ng loob na magpatuloy 
sa kabila ng lahat ng hamon na hinarap ng aming pag-
aaral. 
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AAbbssttrraacctt::  Figure skating has been around since 1772 when an Englishman by the name of 
Robert Jones gave a whole new meaning to the concept of skating on ice, and since then, it has 
been a sport loved by many around the world. However, despite its long history, many 
researchers have stated that there is still a paucity of information regarding figure skating. In 
the Philippines, the dance sport was only introduced in the 1990s; hence, it is a relatively new 
concept that most researchers have yet to touch on. This study, therefore, aims to analyze 
figure skating in the Philippines through the lens of Filipino figure skaters. Using a qualitative 
phenomenological approach, the researcher conducted semi-structured interviews (SSI) with 
figure skaters and Philippine Skating Union (PHSU) coaches and officials. It was found that 
the practices which Filipino figure skaters do are the same ones being practiced abroad because 
as a country new to figure skating, the dance sport does not have much popularity yet which 
limits the chances of having practices that are uniquely Filipino. Despite this, there are still 
attempts to adapt foreign concepts to better fit the local skaters. The Filipino identity in figure 
skating also seems blurred as the respondents have varying perspectives on whether or not 
their fellow skaters instill a sense of Filipino identity into their routines. It was concluded that 
the dance sport is still far too young to be able to have an established perspective. 
   
KKeeyy  WWoorrddss::  figure skating; figure skaters; Filipino identity; dance sport 

 
1. INTRODUCTION 

The concept of skating on ice is believed to 
date as far back as 3000 B.C in Scandinavia (Mayer, 
2018). While this remained as a concept for so long, it 
was finally materialized as a real sport in 1772 when 
a British artilleryman named Robert Jones coined the 
term “figure skating”. Later on, he created the first 
known instructional book, “A Treatise on Skating,” 
which included tips for beginners and instructions on 
how to perform certain moves (Hamilton, 2019). 
Formerly a dance sport with rigid movements, 
Jackson Haines reimagined its style and incorporated 
ballet concepts into it in order to transform the dance 
sport to what it is known for now—graceful and 
flowing (“Jackson Haines”, 2021). 

 Despite figure skating having an extensive 
history, it still comes as a surprise that there are 
barely any studies regarding the dance sport around 
the world. According to Grau in 2010, “dance scholars 
with a few exceptions rarely write about figure 
skating.” This statement has been backed up by many 
other researchers who share the same sentiments that 
there is indeed a “lack of systematic research” in the 
field of figure skating (Niinimaa, 2017). Taking things 
to a more local context, the dance sport of figure 

skating is still very new in the Philippines. It only 
started in the country during the 1990s when the first 
ice skating rink in the Philippines was built in SM 
Megamall (Philippine Skating Union, n.d). This is 
likely due to the fact that winter sports are not as 
popular in tropical countries as it is in winter 
countries. In addition, the sport slowly started gaining 
attention from the masses during the early 2000s. 
Since then, the sport has been rather successful in 
producing high-level skaters including Michael 
Martinez who was the first-ever skater to represent 
South East Asia in the Olympics. However, this is no 
comparison to countries with decades of experience 
and the appropriate climate for this sport. Thus, it is 
no wonder that there are almost no known studies 
about figure skating made in the Philippines, much 
less the Filipino perspective of figure skating. 

 Therefore, this study will look into figure 
skating through the lens of Filipino figure skaters and 
coaches. It will specifically aim to answer the following 
research questions: 

1. What are the practices of Filipino figure 
skaters that make them uniquely Filipino? 

2. How does the Philippines adapt figure 
skating into its own context? 
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3. How do Filipino figure skaters instill a sense 
of Filipino identity into their figure skating 
routine? 

  
  
2. METHODOLOGY  

  This research employed a qualitative 
phenomenological approach to describe figure skating 
through the lens of Filipino figure skaters and used a 
purposive sampling technique to identify key 
informants. The informants of this study are figure 
skaters ages 16 and above who train, compete, and 
represent the Philippines in local and/or international 
competitions for at least three years. The researcher 
also interviewed coaches and officials from the 
Philippine Skating Union (PHSU), the official 
governing body for figure skating and speed skating in 
the Philippines, to gain more insight regarding the 
study. A total of six figure skaters and four PHSU 
coaches or officials were interviewed. 

 An in-depth interview guide was used to 
conduct Semi-Structured Interviews (SSI), which 
covered topics such as: adapting foreign concepts, 
practices figure skaters do which are uniquely 
Filipino, challenges they face when training in the 
Philippines, their perception about Philippine figure 
skating in general, and lastly, their insights regarding 
the Filipino identity in figure skating. Interviews were 
conducted via Zoom and were recorded with the 
informants’ consent. Most of the informants were of 
legal age; hence only an Informed Consent Form (ICF) 
was needed; however, for the minors, a Parental 
Consent Form was given. 

Data were analyzed using thematic analysis. 
The researcher coded the data to highlight significant 
themes from the transcript and pseudonyms were 
assigned to each informant as Coach A-D and Skater 
A-F. Bruner’s Narrative Theory was also utilized in 
data analysis which allows for more focus on 
important narratives and how these aid in 
understanding the stories and experiences of the key 
informants. 
  
3. RESULTS AND DISCUSSION  
  
3.1 Figure Skating Through the Lens of 
Filipino Figure Skaters 

  Figure skating is considered a foreign dance 
sport in the Philippines, likely due to the fact it is 
difficult to appreciate winter sports in a tropical 
country. However, in recent times, figure skating has 
built quite a following in the country. Because of this 
development, it is important to explore practices that 
figure skaters and coaches observe that are uniquely 
Filipino. Based on initial findings, Filipino figure 
skaters observe standard practices being done abroad, 

specifically training regimens, movements, and other 
practices that are followed in the international scene. 
Localizing foreign practices is not easy; Coach D 
believes that the Philippines does not adapt nor even 
attempt to adapt foreign concepts into its own context, 
likely because the sport does not enjoy mainstream 
popularity yet. However, it is hoped that figure 
skating can be fully developed in a more localized 
context. Coach A states that, at times, coaches adapt 
training programs practiced abroad and adjust the 
same to better fit the needs of Filipino figure skaters. 
He also mentioned the need to incorporate Filipino 
themes into figure skating routines: “It’s time for us to 
use more Filipino music into our programs. It’s about 
time we introduce Filipino music and Filipino 
movements into the international scene.” 

  Both the coaches and the skaters expressed 
that aside from challenges in localizing figure skating, 
they have encountered other issues that hinder the 
growth of the dance sport in the country. These issues 
include lack of funding, training equipment, support, 
facilities, and overall public interest and awareness. 
High costs and inadequate training programs are also 
of great concern. Among all the issues above 
mentioned, it is the lack of public interest and funding 
that seem to be the most critical matters that need to 
be focused on. Skater D stated, “I don’t know if 
mababa kasi ‘yung demand [of skating rinks]…or wala 
kasing skating rink kaya mababa ‘yung demand ng 
skaters.” He further explains that the advancement of 
figure skating is hindered because of the limited local 
talent pool. Additionally, coaches remarked that 
stigmas relating to figure skating being an elitist sport 
likewise contribute to the low public interest. 
According to the Philippine Statistics Authority 
(PSA), the average annual income for Filipino families 
as of 2018 is P313,000. With coaching sessions 
amounting to around P9,000 an hour, this sport is 
definitely not affordable for the average Filipino 
family. When asked about the challenges faced in the 
promotion of figure skating, coaches mentioned how 
difficult it is to ask for funding. It was discussed at 
length how figure skating in the Philippines operates 
like a business under SM Management, one of the 
biggest mall developers across South East Asia. Coach 
C discusses how SM Management’s primary objective 
is to attract the masses: “The ice skating rink in SM is 
there to attract customers, it’s not there to train 
Olympians… kaya when you ask the management for 
budget, mahirap, kasi mahal.” He elaborates that 
since the main source of income comes from the public 
who skates for recreational purposes, lesser customers 
mean lesser income— therefore, lesser budget. 

 Inadequate funds logically lead to a lack of 
proper training equipment and facilities. Some 
national team skaters still feel the need to train 
abroad or seek out foreign coaches to search for better 
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opportunities that they cannot find in the country. 
However, Skater D believes that all figure skaters will 
eventually seek foreign coaches and opportunities 
abroad as they advance in the sport. She points out 
that even Yuzuru Hanyu, a very successful Japanese 
figure skater, still trains abroad in order to widen his 
perspective and experience. She sums everything up 
by saying, “I think the training environment means a 
lot to your training.” 

 Conversely, other figure skaters train abroad 
solely as a result of the lack of opportunities in the 
Philippines. Skater E introduces the idea that coaches 
in the Philippines are not as advanced compared to 
other countries. If one wishes to advance their 
training, they will need to go abroad because the 
expertise of the local coaches is limited up to a certain 
level only due to lack of exposure and training for 
them. She admits that though these coaches are good, 
she does not believe that they will be able to offer 
quality training for higher-level techniques as they 
are not equipped with the required knowledge and 
expertise to do so. 

 Ultimately, figure skating in the Philippines 
is currently in the early stages of its development, and 
thus, there still are several challenges that need to be 
addressed and prioritized. While there are attempts to 
adapt figure skating into a more local context, it is not 
easy to achieve due to the various issues discussed 
above.    
  
3.2 The Filipino Identity in Figure 
Skating 

  It is difficult to instill the Filipino identity 
into the skating routines of Filipino figure skating 
students when the local sports management limits the 
use of Filipino music. Coach C mentioned that SM not 
only discourages skaters from using Filipino songs for 
their programs, but also discourages that these songs 
be played during public hours in the rink. For this 
reason, figure skaters who want to incorporate 
Filipino themes into their programs cannot do so, 
while some disregard the idea entirely because of the 
difficulties in gaining permission to use Filipino songs. 
Coach C also declared, “Our generation [in the ’90s] 
used to skate to Filipino songs but it is not practiced 
now, or it is frowned upon because it does not follow 
the brand of SM Lifestyle as a mall,” further stating 
how Filipino figure skaters have much potential in 
exploring their creativity should they be allowed to 
skate to that type of music. 

 Moreover, when asked if incorporating 
Filipino dance movements into figure skating was 
possible, the informants had varying opinions. Some 
agreed and explained how versatile Filipino 
movements are, noting it was entirely possible to 
incorporate them into figure skating. It was also 
stated that using Filipino music would likewise 

greatly contribute to introducing the Filipino culture 
to the international community as well. Coach B says, 
“One thing I love about figure skating is you can be 
whatever you want to be.” Figure skaters agreed to 
this statement by explaining how the innate grace and 
artistry Filipinos have would translate well if Filipino 
movements were incorporated into figure skating 
routines. 

 In contrast, other informants disagreed with 
the possibility of incorporating Filipino movements 
and themes into figure skating because they labeled it 
as a risk. When competing, it is important that the 
judges are familiar with the music to allow them to 
focus more on scoring the performance. Coach D 
mentioned that using Filipino themes introduce a very 
unknown concept to the judges, making them focus 
more on getting acquainted with the theme rather 
than paying attention to the performance itself. 
Skater D supported this by narrating how judges want 
to see a skater’s personal touch to the music. Using 
Filipino themes will result in the judges focusing more 
on understanding the chosen theme instead of 
connecting with the skater. Coach A countered this 
argument, though, by arguing that judges are already 
proficient in understanding music; thus the use of 
Filipino themes should not be seen as a risk to prevent 
its use.   

 Finally, many figure skaters agreed to 
incorporate a sense of Filipino identity into their craft. 
They elucidated how their identity is present when 
competing abroad and how they carry themselves 
before an international audience. Skater C states, 
“when Filipinos compete abroad, you can really tell by 
their personality and how they carry themselves that 
they are Filipino.” Not all share this view, though; 
Skater D, in particular, commented, “Parang hindi 
naman, kasi even other skaters, they don’t really have 
their natural identity into their programs.” He ends 
by saying how there is no national identity in figure 
skating and that it is hard to incorporate it into the 
sport. 

 In retrospect, the presence of Filipino 
identity in figure skating is still blurred, as seen in the 
varying opinions stated above. In addition, Philippine 
figure skating is still largely based on international 
standards and practices. Many of the competitions 
that skaters compete in are also done abroad which is 
why there is a tendency to follow more international 
standards and themes.  
  
4. CONCLUSION 

 In summary, figure skating in the 
Philippines is far too young for it to have an 
established Filipino perspective. The community does 
not have practices that can be identified as uniquely 
Filipino since Filipino skaters seem to adopt 
international practices rather than localizing the 

342



  
 MEDIA AND PHILIPPINE STUDIES 

same. More so, evolving uniquely local concepts proves 
to be a big challenge because, while there are small 
steps taken to somehow adapt foreign concepts, the 
notion of using Filipino themes in international 
competitions is still labeled as a risk. Notably, the 
Filipino identity in figure skating seems blurred as 
the informants have differing perspectives on whether 
or not skaters incorporate it into their 
routines. Ultimately, only when all challenges have 
been addressed can the Filipino perspective in figure 
skating be fully realized. 
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AAbbssttrraacctt::  Road traffic accidents not only take lives, but they also have a vast impact on the 
economy of the nation. This study aims to provide the appropriate agencies with statistical 
models of road traffic accidents and the most prevalent causes of motorcycle accidents. To 
achieve that, the researchers applied certain statistical procedures such as the Moving 
Average, Weighted Moving Average, Exponential Weighted Moving Average, Chi Square Test 
of Multiple Proportions, ARIMA Modelling, and Measures of Forecasting Accuracy. These were 
conducted through softwares like Microsoft Excel and SAS. The researchers identified the most 
accurate model to be the 6-month Exponential Weighted Moving Average and used it for 
forecasting. The forecast showed that by the end of 2021, road accidents would have increased 
from the end of 2019. However, the researchers are aware that the forecast may be inaccurate 
as more people are impelled to stay at home with the ongoing pandemic; therefore, road 
accidents have lessened. Despite the reduced economic impact due to road accidents, the Asian 
Development Bank estimates that the pandemic will deter the GDP growth of the nation by 
10%. Furthermore, with the data available, the researchers identified human error to be the 
prevalent cause of road traffic accidents. However, no known causation factor “No Accident 
Factor” comprised 99% of the data, thus the researchers highly recommend the Philippine 
National Police and Metropolitan Manila Development Authority to thoroughly investigate 
road traffic accidents to identify their cause in order for engineers and road safety practitioners 
to resolve them. 
   
KKeeyy  WWoorrddss::  road traffic accidents, accident modeling, road safety, ARIMA, socioeconomic 
impact 

 
1. INTRODUCTION 
  
1.1. Background of the Study 

In 2017, road traffic accidents were the fourth 
leading cause of death in the Philippines.  A report by 
the Philippine Statistics Authority in 2016 showed 
that there were 582,123 deaths reported in motorcycle 
accidents. With the recent prevalence of motorcycle 
taxis, this number is likely to increase in the coming 
years.  A study conducted by Lam et al. (2018), which 
involved model estimates of road traffic accidents in 
the Philippines during 2014, showed that the 
projected number of deaths and injuries was 
equivalent to a direct medical cost of 1.213 billion 
pesos. Moreover, the cost in productivity loss due to 
death and serious injury resulted in ₱24.62B and 
₱685M, respectively. Another article by the World 
Health Organization (WHO) suggests that road 
crashes cost $518B annually on a global scale and 
affect 1-2% of the gross national product of countries. 
This study also added the importance of awareness 
towards estimating the volume of road accidents along 

with its expenditures in order to create cost-effective 
measurements to further prevent such disasters and 
ensure safety.  

Accident prediction models help road safety 
practitioners assess the causes of road accidents; 
together with engineers, they may help reduce road 
accidents by devising safety features. Abdulhafedh in 
2017 indicated that accident prediction models have 
helped determine the crash frequency and severity of 
such crashes. This data has helped transportation 
agencies, health care facilities, and research 
institutions to identify the most dangerous roads.  

 
1.2 Research Objectives 

 In relation to the circumstances of road safety 
in the Philippines, this research has the following 
objectives: 

a)  To determine the most prevalent causes of 
motorcycle road accidents in Metro Manila 
for the year 2019; 
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b)  To forecast the number of road traffic 
accidents in Metro Manila for 2020 and 2021; 
and 

c)  To generate a statistical model of road 
accidents in Metropolitan Manila for the 
years 2010-2019.  
 

1.3 Scope and Limitations 
 This study covers the road accidents that 

occurred in Metropolitan Manila for the years 2010-
2019 only. This research may not accurately 
determine certain factors as the data is left for the 
researchers to interpret and rely on information 
provided by the Metropolitan Manila Development 
Authority (MMDA); the data provided by the said 
agency may not be tampered with by the researchers.   

 
1.4 Significance of the Study 

As cars increase, so do road traffic accidents. 
This study would help the LTO, MMDA, and other 
related agencies to improve road safety features 
needed in Metropolitan Manila to reduce road 
accidents. Moreover, proper authorities such as the 
MMDA and LTO would take action to possibly reduce 
road accidents in the future. Furthermore, this study 
can inform the general public to be cautious. All these 
contribute to lessening road accidents and, in turn, 
lessen the economic losses of the nation. 

 
2. METHODOLOGY 
 
2.1 Data Collection Method 

 The data for this study was acquired from the 
MMDA via the Freedom of Information website. The 
data request thread may be accessed through this 
link:  https://www.foi.gov.ph/requests/aglzfmVmb2ktc
GhyHgsSB0NvbnRlbnQiEU1NREEtMjk0NTQ4MTA
1MTY2DA.   

 
2.2 Data 

 The data set received had complete monthly 
data points from 2010 to 2019 and was categorized as 
Damage to Property, Fatal, and Non-fatal Injuries. 
MMDA also provided data containing the causes of 
motorcycle accidents for 2019 based on police blotter 
books; however, some accidents have no determined 
cause of the accident. The determined causes of 
accidents are classified as human error, mechanical 
defect, vehicle defect among others (see Appendix A 
for complete details). 

 In forecasting the number of accidents for the 
year 2020 to 2021, the researchers divided the data set 
from 2010-2019. The analysis data used to build the 
model is the monthly data from the years 2010-2017, 
while the data used to test the model for errors is the 
monthly data from 2018-2019. Ninety-six data points 

(80%) are used for the analysis data, while 24 (20%) 
are used for the test data.  

 
2.3 Research Procedure 
  
22..33..11  CChhii--SSqquuaarree  TTeesstt  wwiitthh  MMuullttiippllee  PPrrooppoorrttiioonnss 

  This study utilized a chi-square test to 
determine the presence of significant differences in 
the proportions of the significant causes with respect 
to the number of accidents. The purpose of chi-square 
testing is to assess the distribution of responses to the 
discrete outcome variable from each of the 
independent comparison groups (LaMorte, 2016). The 
null hypothesis is where all proportions obtained are 
equal, whereas the alternative hypothesis indicates 
that not all proportions are equal.  
 
22..33..22  MMoovviinngg  AAvveerraaggee  

A moving average is a statistical technique 
that creates a series of averages in a given data set in 
order to analyze selected data points; thus, this 
technique is also suitable for forecasting trends. 
Salkind in 2007 said that moving averages assume 
that a future value will equal to an average of past 
values. In a Simple Moving Average (SMA), the mean 
is calculated without any weighted data n. The 
equation for SMA is as follows: 

 

  
where 

Ft = forecasted value  
At = actual value in period t  
n = number of time periods 

 
In a Weighted Moving Average (WMA), 

weights are implemented such that more recent data 
points are given more significance compared to 
previous data. Weights are freely assigned to the data 
with the rule that the sum of the weights utilized must 
equate to 1. WMA has the equation: 

 

 
where 

Ft = forecasted value  
Wt = weight assigned to period t 
At = actual value in period t  
n = number of time periods 

 
 
Exponential Weighted Moving Average 

(EWMA) is a variation of WMA used in smoothing a 
data set by calculating for the exponential mean of the 
previously measured data. Similar to WMA, it 
involves placing more weight 0 ≤ 𝑤𝑤 ≤ 1 on more recent 
data points while giving a forgetting weighting factor 
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(1 − 𝑤𝑤) to data points more distant in the past. The 
formula for obtaining the EWMA is shown below:  

 
where  

𝑍𝑍(𝑡𝑡) = EWMA at time t  
𝑋𝑋(𝑡𝑡) = actual data point at time t  
𝑤𝑤 = degree of weighting parameter, 0 ≤ 𝑤𝑤 ≤ 1 

 
22..33..33  AARRIIMMAA 

The researchers also conducted 
autoregressive integrated moving average (ARIMA) in 
forecasting road accidents since it complemented the 
creation of a time series model using autocorrelation 
analysis, taking into consideration temporal 
observations. The modeling process followed the Box 
and Jenkins method, which comprises four stages — 
identification, estimation, diagnostics checking, and 
forecasting (Avuglah et al., 2014). The identification 
stage was used to determine stationarity of the model. 
Differencing the series was conducted if not. The next 
step was to identify the orders of the autoregressive 
(AR) and moving average (MA) terms. After such, 
estimation was performed to determine the least 
mean squared deviations in order to test if the model 
is fit so that the forecasting process may be applied.  
 
This study utilized the ARIMA(p,d,q) model where:  

p is the number of lag observations included in the 
model (lag order); 

d is the number of times that the raw observations 
are differenced (degree of differencing); 

q is the size of the moving average window (order 
of moving average).  
 

22..33..44  MMeeaassuurreess  ooff  FFoorreeccaassttiinngg  AAccccuurraaccyy 
The Mean Squared Errors (MSE) and the 

Mean Average Percentage Error (MAPE) were 
conducted to evaluate the models for any errors and 
accuracy. MSE has the equation: 

 

 
where 

 Yt= Actual value  
Yt = Forecasted value 

 
MAPE has the equation:  

 
where 

Yt = Actual value  
Yt = Forecasted value 
 
 
 

3. RESULTS AND DISCUSSIONS 
 
3.1 Moving Average 

 
FFiigguurree  33..11..11 1-Month Simple Moving Average 

2010 to 2019 
 

 
FFiigguurree  33..11..22.. 2-Month Simple Moving Average 

2010 to 2019 
 

 
FFiigguurree  33..11..33.. 6-Month Simple Moving Average 

2010 to 2019 
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FFiigguurree  33..11..44.. 12-Month Simple Moving Average 
2010 to 2019 

 
It is observed from all the moving averages 

constructed, even in the following different moving 
averages, that the forecasted values appear to flatten 
starting from the data point of 2018. This is caused by 
the reliance of the moving average on past values for 
their current value as Salkind in 2007 stated.  

 
3.2 Weighted Moving Average 

 

 
FFiigguurree  33..22..11..  3-Month Weighted Moving Average 

2010 to 2019 
 

 
FFiigguurree  33..22..22..  4-Month Weighted Moving Average 

2010 to 2019 
 

 
FFiigguurree  33..22..33..  5-Month Weighted Moving Average 

2010 to 2019 
The flattening of the forecasted data points 

from 2018 can still be observed. However, the WMA 
tends to stay flattened even with the increasing 
months being applied. This is because of the weights 
assigned in the MA, compounding the averages 
calculated, and prevents even a slight change in the 
forecasted value. 

 
3.3. Exponential Weighted Moving 
Average 

 
FFiigguurree  33..33..11.. 12-Month Exponential Weighted 

Moving Average 2010 to 2019 
 

 
FFiigguurree  33..33..22.. 6-Month Exponential Weighted 

Moving Average 2010 to 2019 
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FFiigguurree  33..33..33..  3-Month Exponential Weighted 
Moving Average 2010 to 2019 

 
Similar to the previous moving averages, the 

forecasted data flattens after a few data points from 
the last known data point due to their dependency on 
the past values.  

 
3.4 ARIMA 

Based on the graphs of the grand total, it is 
visually evident that the data is not stationary. With 
that, the researchers differenced the data by one 
degree. The Augmented Dickey-Fuller Test yielded a 
p-value of less than 0.01%; therefore, the null 
hypothesis that a unit root exists is rejected; ergo, the 
data is stationary (see Appendix B). Furthermore, the 
researchers utilized the autocorrelation function 
(ACF), showing how the present data is affected by q 
lags in time of data, and partial autocorrelation 
function (PACF), explaining the correlation between 
the series and its lags denoted by p, to determine the 
autoregressive and moving average order appropriate 
for the forecast.  

 
FFiigguurree  33..44..11.. Autocorrelation Function (ACF) Plot 

 

 
FFiigguurree  33..44..22.. Partial Autocorrelation Function 

(PACF) Plot 
 
Based on the plots formed by SAS, the ACF 

plot cuts off after the 1st lag indicating 1st order 
moving average. Meanwhile, the PACF plot shows 
gradual decay which indicates that the most fitting 
autoregressive order is 0. With the gathered data, the 
ARIMA model for the forecast is ARIMA (0,1,1).  

 
 
 

TTaabbllee  33..44..22.. ARIMA Test Forecast  
 

 
 

Table 3.4.2 (see Appendix C for full table) 
shows the forecasted values compared to the actual 
values. The MSE and MAPE of the data are 102546.6 
and 44.7168%, respectively.  
 
3.5 Measures of Forecasting Accuracy 

The researchers determined that the most 
fitting models to be used for each method are the 6-
month MA, 5-month WMA, 6-month EWMA as they 
had the smallest MAPE value for each of their 
methods (See Appendix D). Meanwhile, the ARIMA 
had a MAPE of 44.72%.  
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3.6 Chi-Square Testing of Multiple 
Proportions 

 
TTaabbllee  33..66..  Chi-Square Results 

 

 
 

The data that the researchers received was 
the accident causation factors for 2019 Motorcycle-
related accidents. 99% of the data were “No Accident 
Factor”, meaning that the police blotter book did not 
have any recorded cause of the accident. The 
researchers excluded this data for the test as this tips 
the scale highly. The researchers also merged the 
vehicle defect, mechanical defect, and “other” factors 
as they had the same classification — beyond the 
driver’s control; this is labeled as “Non-human 
Error”.   

Based on the χ2 value yielded from this, there 
is a significant difference between the accident 
causation factors. The human error appears to be the 
most significant factor. This includes drivers falling 
asleep and losing control of their vehicles.  

  
3.7 Forecast 

 
TTaabbllee  33..77.. Forecasted Data 

 

 
 
 As seen in the table above (See Appendix E-I 
for complete details), all models indicate an increase 
by the end of 2021 from the data as of December 2019. 
This may be attributed to the fact that there is a 
yearly increase in the number of cars purchased and 
on the road. Unless proper action is taken, the forecast 
is bound to continue on an uptrend.  

 
4. CONCLUSION 

 With the increase in road accidents, the 
increase in the nation’s economic loss due to road 
traffic accidents is bound to increase, similar to the 
study by Lam et al. in 2018 has stated. However, the 
researchers are well aware that the forecast may be 

inaccurate for 2020 and 2021. As lockdowns continue 
to ensue, more people are impelled to stay at home; 
therefore, road accidents have lessened. Despite the 
reduced economic impact due to road accidents for the 
years 2020-2021, the Asian Development Bank 
estimates that the pandemic will deter the GDP 
growth of the nation by 10% for 2020 and 2021 (De 
Vera, 2020).   

From the methods applied, the least MAPE 
was the 6-month EWMA at 10.33%. This percentage 
error is considered acceptable given the context of 
forecasting; however, the researchers recommend 
using ARIMAX and other forecasting techniques. 
Furthermore, the researchers suggest that future 
studies include studying correlations of factors that 
contribute to road accidents, such as the number of 
cars on the road.  

Moreover, the MMDA, along with the 
Philippine National Police, have to investigate road 
accidents thoroughly as the number of “No Accident 
Factor” comprised 99% of the data, making it hard for 
researchers as well as road safety practitioners to 
identify the cause of accidents for them to be 
prevented.  Furthermore, motorists have to be more 
cautious as this study has found that the leading 
cause of motorcycle accidents are due to human error; 
therefore, the strict implementation of the Anti-
Distracted Driving Act of 2016 is highly recommended 
by the researchers. 
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7.  APPENDICES  

TTaabbllee  22..22.. Variables and Descriptions (Appendix A) 
VVaarriiaabbllee DDeessccrriippttiioonn 

Year The year that the data represents. 

Time The timeframe of each month in each 
year. 

Damage to 
Property 

Number of accidents which only 
damaged properties. 

Fatal Number of accidents which resulted in 
death. 

Non-fatal 
Injuries 

Number of accidents that inflicted 
non-fatal injuries to the victims. 

Grand Total Summation of the three types of 
accidents monthly. 

Human Error Number of accidents wherein the 
cause of the accident is the driver’s 
fault (i.e., fell asleep, lost control) 

Mechanical 
Defect 

Number of accidents wherein the 
cause of the accident is due to faulty 
system of the engine (i.e., electrical 

problem, loose brake) 
Other Number of accidents wherein the 

cause of the accident may be 
associated with the environmental 

factors. 
Under the 

Influence of 
Liquor 

Number of accidents wherein the 
cause of the accident is due to the 

driver driving under the influence of 
alcohol 

Vehicle Defect Number of accidents wherein the 
cause of the accident is due to a 
malfunction in the vehicle (i.e. 

exploded or flat tire) 
No Accident 

Factor 
Number of accidents wherein the 

cause of the accident was not 
determined by the police. 

TTaabbllee  33..44..11.. Augmented Dickey-Fuller Test (Appendix B) 

 
 

TTaabbllee  33..44..22.. ARIMA Forecast (Appendix C)  

 

 
TTaabbllee  33..55.. Measures of Forecasting Accuracy (Appendix D)  
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TTaabbllee  33..77..11.. 2020-2021 Forecast Summary (Appendix E)  

  

 
 
 
 
 
 

 
FFiigguurree  33..77..11 6-month MA Forecast (Appendix F) 

 
FFiigguurree  33..77..22 5-month WMA Forecast (Appendix G) 

 
FFiigguurree  33..77..33 6-month EWMA Forecast (Appendix H) 

 
FFiigguurree  33..77..44 ARIMA(0,1,1) Forecast (Appendix I) 
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AAbbssttrraacctt::  For PWDs, employment is not only a way to gain income; it also gives a chance to 
showcase untapped skills, provide opportunities and allow social inclusion. However, PWDs 
still experience common patterns of discrimination and suffer high unemployment rates. In 
spite of several promotions worldwide, the employment rate is considerably lower for PWDs 
than for people without disabilities. This study sought to know the status of inclusion of PWDs 
in employment in San Gabriel, La Union, the opportunities present, and the interventions to 
address them. The descriptive qualitative design was utilized in this study. A semi-structured 
interview was conducted with the PWDs. Thematization was used to analyze the responses. 
Results revealed that the respondents face difficulties in finding a job before the pandemic 
because of the limited number of jobs available and became even more challenging during the 
pandemic due to imposed restrictions. Although they find it difficult because of limitations, 
results showed that they are not discriminated against in the workplace. Moreover, the 
available employment opportunities for PWDs are classified under blue-collar jobs. 
Additionally, respondents recommend giving attention to PWDs in order to address the 
employment opportunities through interventions. The researchers concluded that the status 
of inclusion of PWDs in employment is considerably low because of the limited jobs available. 
Similarly, work opportunities are also insufficient. Interventions to address the employment 
opportunities include facilitating programs and skills training for PWDs and opening simple 
job positions in the municipality or barangays.  

 
KKeeyy  WWoorrddss::  PWDs; employment; opportunities; interventions; difficulties 

 
1. INTRODUCTION 
 
1.1. Background of the Study 

 Just like everyone, PWDs also desire a steady 
and productive life. Employment not only provides an 
avenue to be productive and to showcase untapped 
skills and provides an income that can be used for 
daily needs, but it will also give opportunities and 
allow social inclusion, which is significantly important 
for PWDs. Despite this importance and the right of 
every person to have access to a job without being 
discriminated against, people with disabilities 
experience common patterns of discrimination. They 
suffer high unemployment rates, are confronted with 
prejudices regarding their productivity, and are often 
excluded from the labor market. They also face 
discrimination at the hiring stage (International 
Labor Organization, 2021).  

The issue of disability and employment has 
taken center stage in the global arena because it spans 
several areas of the United Nations Sustainable 
Development Goals (United Nations Department of 

Economic and Social Affairs, 2016). Literature on the 
employment of PWDs indicates that significant 
differences exist in the employment experiences 
between PWDs and persons without disabilities. 

Governments worldwide are trying to 
promote the employment of PWDs by motivating 
workforce participation and reducing discriminatory 
tendencies. On the supply side, some governments 
have started welfare reform programs that encourage 
PWDs to participate in the workforce. However, in 
spite of several promotions worldwide, international 
data from the World Health Organization (WHO, 
2020) reveals that the employment rate is 
considerably lower for women with disability at 20% 
and men with disability at 53% than that of women 
without disability at 30% and men without disability 
at 65%.  

 Of the 92.1 million households in the 
Philippines, 1.57% or 1.44 million people had a 
disability based on the most recent data on people 
with disabilities found on the 2010 Census of 
Population and Housing (Philippine Statistics 
Authority, 2013). Nevertheless, economic 
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participation is still hard to obtain for most PWDs. 
According to Schelzig (2005), out of more than 100,000 
employable PWDs registered with the Department of 
Labor and Employment (DOLE), there are only less 
than 10% of them in wage employment.  

A study by Mina (2017) in Cebu, Philippines, 
on factors that contribute to low employment of 
persons with disabilities include the lack of 
employment opportunities within the community of 
the PWDs. It is stated that the majority of the few 
formal establishments that hire PWDs are within 
urban places such as the city and are far from rural 
areas. In addition, some of the informal enterprises 
that employ PWDs are carinderias or small eateries 
that give lower wages and do not include benefits such 
as bonuses, health care, and leaves.  

This study aimed to explore the perspectives 
on employment opportunities of persons with 
disabilities in San Gabriel, La Union. This is 
significant in order to see the point of view of PWDs 
on employment in their community. This study gives 
awareness on the current status of inclusion of PWDs 
in employment and the opportunities that are 
available for them in the field whether it be sufficient. 
This study sought to present interventions that could 
address the present employment opportunities in the 
said locale. 
1.2. Statement of Objectives 

This study aimed to investigate the 
perspective on employment opportunities of people 
with disabilities in San Gabriel, La Union. 
Specifically, it seeks to answer the following 
questions: 

1. What is the current status of the inclusion of 
PWDs in employment in San Gabriel? 

2. What opportunities are available for PWDs in 
San Gabriel, and are they sufficient? 

3. What are the interventions to address the 
employment opportunities in San Gabriel? 
  

2. METHODOLOGY 
 
2.1. Research Design 

Give the support for your main claim by This 
study utilized a descriptive qualitative research 
design to have an in-depth and comprehensive look at 
the specific events experienced by individuals or 
groups of individuals (Lambert & Lambert, 2012). 
This method underpins how the researchers came up 
with interventions to address the employment 
opportunities of PWDs in San Gabriel, La Union.  
2.2. Participants and Locale of the Study 

The respondents of the study were the PWDs 
residing at San Gabriel, La Union, who are legally 
considered adults. A total of 10 respondents were 
interviewed. The participants include PWDs who are 

of the working-age from 18 years old and above who 
have tried applying for a job, regardless of their 
employment status at the present time. This also 
includes retired PWDs. Purposive sampling was used 
in this study. 

 
2.3 Data Gathering Instrument 

A semi-structured interview was conducted to 
allow the researchers to have a keen understanding of 
the topic of interest. The researchers utilized a list of 
paper-based interview guides that contained open-
ended questions.  

 
2.4 Data Gathering Procedures and 
Ethical Considerations 

A letter of approval was sent to the principal 
of LORMA Colleges for the researchers to conduct this 
study, and a letter of consent was given to the 
respondents. Because of the current situation caused 
by the pandemic, social meetings are limited 
physically. Thus, the researchers conducted the 
interview with the respondents online.  

 
2.5 Data Management 

Thematization was used to analyze the data 
to be gathered in this study in order for the 
researchers to effectively organize and cluster specific 
key subjects from the answers of the respondents that 
are recurrent. 
 
3.  RESULTS AND DISCUSSION 
 
3.1 Current Status of Inclusion 
   3.1.1 Employment Accessibility 

More than half of the respondents admitted 
that it is difficult for them to find a job in the locale. 
Participants said that they find it difficult because of 
their disability and because there are limited jobs 
available for PWDs in San Gabriel. On the other hand, 
one respondent, respondent B, said that it is easy to 
find a job because he became well known for what he 
does, and other shop owners even offer him a position 
in their establishments. It can be inferred that for the 
majority of PWDs in San Gabriel, it is difficult to 
acquire a job, especially since most of them do not have 
the privilege of being known, unlike respondent B. 
   3.1.1.1 Before the Pandemic  

The majority of the respondents admitted 
that they consider finding a job pre-pandemic as 
challenging and difficult because of the lack of 
availability of employment in San Gabriel. 
Conversely, there are two (2) respondents who 
admitted that it is easy for them to look for jobs 
despite indifferent circumstances and personally 
believes that work before the pandemic is favorable. 
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   3.1.1.2 During the Pandemic  
All the respondents said that it is even more 

difficult to find a job during the pandemic. The 
respondents mentioned that because of the decline of 
businesses and the present situation, there are only a 
small number and certain types of job opportunities 
left for the PWDs in San Gabriel. Moreover, because 
mobility is restricted, it is more challenging for them 
to find jobs because they cannot go to other places. 
Furthermore, the devastating effect of the pandemic 
on employment is evident around the world, affecting 
people of different gender, race, ethnicity, education 
level, age, and occupations (Lee et al., 2021) and thus 
include PWDs. 

 
   3.1.2 Acceptance in the Employment 
Sector 

According to all of the interviewed PWDs, 
there were no instances wherein they avoided 
applying to certain establishments because they knew 
that they would not be accepted because they are 
considered PWDs. Similarly, there were also no 
instances wherein they were rejected in an 
establishment just because they are PWDs. Thus, this 
implies that PWDs in San Gabriel are not 
discriminated against and are accepted in the 
workplace. This then eliminates discrimination as a 
factor for having difficulty in acquiring jobs. With this, 
when PWDs are not discriminated against and are 
accepted in the workplace, they perform better on 
their jobs, and they feel more supported. (Zhu et al., 
2019) 

 
3.2 Availability and Sufficiency of Work 
Opportunities 
 
   3.2.1 Common Work Avenues  

The respondents have observed that the 
common jobs that PWDs have depend on their 
capability to do work. This is backed by Seva’s (2020) 
study which says that when the right task or job is 
given to a PWD in consideration of their capabilities, 
their performance will be positive, thus allowing them 
to exhibit good work.  
   3.2.1.1 Cleaning Services and Waste 
Management 

Among the ten (10) respondents interviewed, 
four (4) answered that one of the most common jobs of 
PWDs in San Gabriel falls in the cleaning services and 
waste management industry.  This includes janitorial 
works like road sweeping and garbage collection.  
   3.2.1.2 Farming/Agriculture 

Farming or agricultural work is also common 
for PWDs as the locale has the highest percentage of 
agricultural land in the whole province (La Union 

Tayo!, 2021). However, the respondents mentioned 
that farm work is intermittent; thus when farming 
season ends, work also ends. 

 
   3.2.1.3 Beauty and Health  

According to the respondents, jobs in the 
beauty and health industry are also common 
employment for PWDs in San Gabriel. Specifically, 
these jobs are hairdressers, hair cutters, barbers, and 
masseurs.  
   3.2.1.4 Construction, Repair, and 
Maintenance 
Work as an electronic repairman, maintenance, and 
carpenter are also common for PWDs in San Gabriel.  
According to respondent A, although he did not study 
electronics, he was fond of it, which allowed him to use 
it for a living by repairing electronics such as electric 
fans. 
   3.2.2 Adequateness of Work Opportunities  

The majority of the respondents are fully 
aware of the employment opportunities for them as 
PWDs in San Gabriel. Nevertheless, results reveal 
that even though the majority are aware of their 
employment opportunities, the majority still believes 
that these are not enough for the PWDs in San Gabriel 
because they find it significantly difficult to find a 
stable job in order for them to make a living due to the 
scanty amount of jobs that they can be hired in. This 
is backed up by the study of Othman & Jani (2017), 
which revealed that the employment opportunities of 
PWDs are limited because of their impairment. 

 
3.3 Interventions to Address the 
Employment Opportunities 
 
   3.3.1 Facilitation of Programs and 
Training 

Among the ten (10) respondents, four (4) of 
them suggested the conduct of programs and training 
for PWDs who aspire to learn about different skills 
that could help them in their livelihood and for them 
to be employed easier. Specifically, the respondents 
were pertaining to the free skills training for PWDs by 
the Technical Education and Skills Development 
Authority (TESDA) and the National Council on 
Disability Affairs (NCDA) so that they could receive 
the National Certificate (NC) which is necessary for 
job application. The respondents also recommended 
the provision of basic equipment for their 
corresponding skill paths, such as screwdrivers and 
the like, which could be a big help that they could use 
for daily income. A study by Majid and Razzak (2015) 
revealed that vocational training and programs are 
helpful in the rehabilitation of PWDs. This is because 
vocational training allows PWDs to acquire an 
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appropriate job that suits them and moreover in 
congruence to their vocational potential and thus 
enables them to advance in it and be successful.  
 
3.3.2 Employment Offers for PWDs 

Because most of the PWDs settle on jobs that 
are intermittent, income is also discontinuous. Hence, 
the respondents recommend opening simple job 
positions for PWDs such as those whose duties can be 
considered doable for them, including jobs of the same 
kind as janitorial positions in the municipality or the 
barangay in order for them to have a continuous and 
stable income. A study by Marcella & Nalumen (2020) 
says that the provision of an adequate standard of 
living that includes a basic level of security of income 
helps reduce the levels of vulnerability and poverty of 
PWDs.  
 
4.  CONCLUSIONS 

Based on the findings of the study, the 
following conclusions were derived: 
First, the status of inclusion of PWDs in employment 
in San Gabriel is explained through two (2) themes, 
namely Employment Accessibility and Acceptance in 
the Employment Sector. The majority of the 
respondents face difficulties in accessing employment. 
It was difficult for PWDs before the pandemic and 
became even more difficult during the pandemic 
because of restrictions. On the other hand, PWDs in 
San Gabriel are accepted in the employment sector as 
they are not discriminated against when applying for 
a job. Nevertheless, the current status of inclusion of 
PWDs in San Gabriel is considerably low, even though 
they are not discriminated against in the employment 
sector, given that the majority still faces difficulties in 
employment accessibility because of the limited jobs 
available for them. 

Second, salient findings of the study revealed 
that the most common types of jobs of PWDs in San 
Gabriel are classified under blue collar jobs. 
Specifically, these include haircutter or barber, 
hairdresser, masseur, carpenter, agricultural work, 
janitorial work, and electronics repairman. However, 
the work opportunities in San Gabriel for PWDs are 
still not sufficient because of the limited number of 
jobs that PWDs can get hired for.  
Lastly, based on the findings of the study, two 
interventions were proposed to address the 
employment opportunities in San Gabriel, La Union. 
First, programs and training for PWDs should be 
conducted. Specifically, this pertains to the free skills 
training for PWDs by TESDA and NCDA. In addition, 
basic equipment for their corresponding skill paths 
should also be provided. Secondly, opening simple job 
positions for PWDs such as janitorial positions in the 
municipality or the barangay is also proposed in order 
for them to have a continuous and stable income.  
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AAbbssttrraacctt::  This research examined youth political participation in the emerging social issues in 
the Philippines. The purpose of this study is to exhibit the vital political participation of senior 
high school students in the Humanities and Social Sciences (HUMSS) strand of Tanauan City 
Integrated High School in terms of finding solutions for the various social issues that have 
been hindering the country from developing. The research question guiding the study is how 
the youth understand and value interests in social issues in relation to the other forms of 
political participation. This study employed a qualitative research approach used to analyze 
data gathered for this study based on 42 respondents. The results indicated that the youth or 
the present generation has a wide perspective when it comes to political involvement and 
related concepts. However, the youths expressed that political activities beyond voting 
facilitate them with opportunities to communicate more specific political messages to 
politicians multiple times. Voicing out, participating in civic activities, such as rallies and 
campaigns, and stating and influencing others are some of their ways to engage politically.  
With some barriers and hindrances young people encountered, they have this eagerness to 
stand up and enrich their knowledge for the betterment of the country. 
 
KKeeyy  WWoorrddss::  awareness; political efficacy; political participation; social issues; youth  
 
 

1. INTRODUCTION 
Young people are often excluded or overlooked 

as political participants regarding diverse issues and 
problems encountered by a country. The lack of 
interest in this generation is the result of systematic 
disregard for government officials because of their 
young age, limited opportunity, and lack of experience 
and knowledge in the field of politics. On the other 
hand, Cabo’s (2018) research has proven that the 
presence of youth in political actions has significant 
benefits in decision-making and steps in resolving 
social issues. Freechild (2016) explained that there is 
a growing interest in youth and politics around the 
world that made some political groups change their 
way to respond to the growing number of young people 
who want to affect the political system. The 
participation of political youth has benefitted all 
citizens and the whole society.  

The Philippines is generally a third world 
country and one of the developing countries around 
the globe. There are many challenges that the country 
is currently facing to advance and improve its way of 
living. Social issues such as poverty, anti-terror bill, 
new normal setup in the platform of education, global 
pandemic, and climate crisis are some of the biggest 
problems that need to be addressed. These emerging 
social issues initiate the start of a bold, attentive, and 
politically aware generation that stands for 

democracy. 
Through the years, the Filipino youth has 

emerged as a powerful force in shaping the nation. 
The public has witnessed them forward their agenda 
on various socio-political matters, whether out in the 
streets or within their circles. Constituting 30% of the 
Philippine population, the youth’s civic participation 
is fundamental in realizing the values of democracy 
and good governance (Medina, 2019).  

 
2. METHODOLOGY 

This chapter describes the nature of the study 
in terms of research design, respondents of the study, 
data gathering instrument, analysis, and 
interpretation of data. 

This study employed a qualitative research 
approach used to analyze data gathered for this study.  
Data from these resources was collated and macro-
analyzed with a heavy emphasis on the knowledge 
and participation of Filipinos towards key national 
issues. This study aims to review the awareness and 
practices of 42 senior high school students of Tanauan 
City Integrated High School and come up with data 
that may be used to see the political awareness and 
participation of the senior high school students. The 
study uses the descriptive research design and intends 
to use a questionnaire to gather the needed data to 
review the political participation of senior high school 
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students.  
To produce valid and reliable results of this 

study, the respondents were selected through 
purposive sampling.  This sampling method requires 
the researchers to have prior knowledge about the 
purpose of their studies so that they can properly 
choose and approach eligible participants. The 
researchers want to access a particular subset of 
people as all participants of this study are selected 
because they fit this particular profile.  

The respondents of this study are grade 11 
and grade 12 students under the Humanities and 
Social Sciences (HUMSS) strand of Tanauan City 
Integrated High School. They were chosen to be the 
respondents of this study since they have an overview 
and knowledge about Philippine Politics and 
Governance under the K to 12 Basic Education 
Curriculum for senior high school.   

In order to elicit the information needed in 
this study, the researchers decided to use a self-
constructed validated questionnaire. This was done 
after intensive research from various sources and with 
close coordination and consultation with the research 
adviser. Moreover, the questionnaire underwent 
content validation. 

The questionnaire was submitted to the 
research adviser for checking for possible corrections. 
Afterward, it was examined by the researchers’ 
internal and external validators for the grammatical 
and structural construction correction. The 
researchers modified the questions so that they could 
apply them accordingly to the purpose of this study.  

A three-section survey questionnaire was 
used in this study. A questionnaire is used when 
factual information is desired. This gives opportunity 
for the person administering the instrument to 
properly explain the purpose of the study and its 
terms and to accurately acquire and assess 
information. Section (1) draws information about the 
socio-demographic profile of the respondents, which 
includes name, gender, and level of education, but it is 
optional. Section (2) of the questionnaire evaluates the 
awareness of the respondents about politics and any 
related topics. The questions were designed to assess 
the awareness of the respondents in social issues and 
are based on contemporary political and current 
issues in the country. Section (3) determines the stage 
of practice of the respondents in acquiring information 
about politics and the involvement of the respondents 
in politics appropriate for their age and level of 
education. The questions regarding the practice and 
the involvement of the respondents are about the 
efforts of the respondents in understanding politics 
and in reacting to political issues. 

The researchers sought permission from the 
school head of the Tanauan City Integrated High 
School to administer the questionnaires through a 

request letter that was sent online. The 
questionnaires were distributed via Google form, text 
messages, and private message in Messenger. At the 
start of distributing questionnaires to the persons of 
interest, pertinent ethical considerations were 
observed. Specifically, permission was sought from 
the respondents regarding the use of their 
information, and answers are still bound to follow the 
Data Privacy Act and related issuances about the 
processing of personal data, upholding the rights of 
their data subjects and maintaining compliance with 
other provisions that are not incompatible with the 
protection provided by the implementing rules and 
regulations of Data Privacy Act of 2012. Respondents 
were also given an opportunity to ask questions about 
the research. 

 Recording and organizing of written 
responses were used to determine the awareness of 
senior high school students and their own political 
participation in the present times. The researchers 
analyzed all the answered questionnaires for analysis 
and interpretation of the data. The researcher 
evaluated the result carefully. Analysis and 
interpretation of every item in the questionnaire was 
done by the researcher in order to come up with 
meaningful findings and conclusions and draw some 
contributing recommendations. 
 
3.  RESULTS AND DISCUSSION 

The findings showed the visible political 
participation of senior high school students in the 
present times. This general presentation preceded the 
identification of the level and application of selected 
students when it comes to their political perspective 
in the Philippines. 

 
3.1 Forms of Political Participation  

To bring about the needed changes in society, 
some participants stated that they should engage in 
prosocial acts. Voicing out, participating in civic 
activities such as rallies and campaigns, and stating 
and influencing others are some ways to engage 
politically. Another way of participating politically is 
to avoid criminal activities, avoid deviant peer groups, 
be good citizens who follow laws, or choose to act in 
morally devoted ways. Youth political participation 
can thus take many forms ranging from traditional 
democratic politics to more creative, novel, and 
remarkably distinctly contemporary forms, shaped 
and inspired by their particular socio-political 
backgrounds and global social movements (Cabo, 
2018). Additionally, young people focus more on online 
political participation in the sense that it is more 
convenient and can be accessed with ease. As Batool 
et al. (2020) suggest, social media has a crucial role in 
constructing political efficacy and political 
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participation working under Uses and Gratification, 
Media Richness, and Social Engagement theories.  
This shows that there is a great effect that social 
media offers on accessing information and 
participating politically. It proves that the youth has 
contributed to changing the mode of protest from 
streets to cyberspace (Lim, 2009).  

 
3.2 Awareness of Social Issues 

 Diverse answers were recorded when it was 
asked what their top five social issues in the 
Philippines are. Generally, seven concepts were 
tabulated from their responses. These are societal 
problems, the pandemic, poor governance, pollution, 
economy, and education. The majority of the 
respondents showed interest in participating in 
solving social issues. In addition, most of the 
respondents have linked being aware of the emerging 
social issues and their political participation. The 
respondents emphasized that if a person deeply 
understands the emerging social issues, it will enable 
them to pave the way for change and improvement. 
They are willing to take small actions to make big 
changes even though they’re only students. The 
response of one participant explains this: “Even 
though I am not legally credible to make change for 
the welfare of this country, awareness as a student is 
enough as of the moment which I can apply in the 
future.” 
This supports the analysis of Cabo (2018) that each 
generation developed its own variety of behaviors and 
viewpoints, including awareness of social issues and 
politics, shaped and influenced by major historical and 
social changes that happened during their formative 
years. 
 
3.3 Youth Perspective on Performing 
Political Participation 

There are functions and purposes of political 
participation that arise in the survey. The 
respondents see political participation as part of self-
development and an eye-opener. Also, it arises that 
political participation is a beneficial tool for youth 
because once we are aware of which leads to our 
capability to do something, we can make a change. As 
Checkoway (2011) suggests, youth participation 
strengthens personal and social development, 
provides expertise for children and youth programs 
and services, and promotes a more democratic society. 
This is shown on their responses on having the 
eagerness to bring a clean and equal government for 
all. However, some of the respondents expressed their 
opinion that political participation is not beneficial for 
them because they are not totally interested in this 
kind of matter. The respondents stated that they are 
not taking it seriously and not letting these issues 

fully overcome by anything that has an involvement 
with politics.  These findings were associated with 
Grasso’s (2014) analyses that today’s youth is the least 
politically engaged generation when it comes to formal 
and informal political participation. In addition, 
‘Millennials’ seem to be a ‘unique’ generation, 
disengaged from any form of political participation 
(Fox, 2015). 
 Overall, the youth have different perspectives on this 
kind of motive. The majority of the respondents 
illuminate the purpose of the application of 
involvement in political participation, but some of 
them have not yet ignited the match and the light of 
political participation in their lives, so they stated that 
it is not profitable for them. 
 
 3.4 Promoters of Political Participation 

There were important themes that emerged 
from the participants' responses on what can facilitate 
and strengthen their application of political 
participation. The first theme had to do with trust in 
oneself. A second theme had to do with the possession 
of knowledge. The third theme was concerned with the 
sense of commitment one has in performing one's 
duties in society. The inner courage, a sense of 
determination, a resolve to increase one's knowledge, 
and an emphasis on the obligation to the performance 
of one's duties were indicative of the youth awareness 
that political action springs from within and not from 
the persuasion of others (Cabo, 2018). Moreover, the 
respondents also highlighted that political efficacy is 
very influential when it comes to dealing with political 
stances, as the confidence that an individual plays a 
major role in promoting change for the sake of the 
country. Furthermore, there are important roles 
education carries to build youth with critical minds on 
solving country’s problems. There are four reasons 
why education affects the political participation of the 
students. First, it gives awareness to every learner. 
Second, education is the strongest foundation of 
knowledge. Third, education nurture our decision-
making skills. Lastly, education gives enlightenment. 
These themes and factors promote and toughen 
political participation among youth. 

 
3.5 Barriers to Political Participation 

There were general barriers that emerged 
from the participants’ responses. As Farthing et al. 
(2010) indicated on their research, participation in 
political activities is in crisis, especially when it comes 
to young people, and this is a major issue facing 
contemporary democracies.  These blocks include 
differences in age, fear of the possible consequences of 
partaking, and the lack of time and knowledge on 
social issues. This is related to the analysis of Bunquin 
(2020) that the youth do not engage in conversations 
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related to political issues because their prone of 
inequality.  Also, they are afraid of the possible 
consequences of their involvement that can put their 
lives at risk. Youth are degraded because of their 
young age and not having adequate time on 
accumulating knowledge that excluded them to 
participate politically.  
 
4.  CONCLUSIONS 

Based on the findings of the study, the 
following conclusions were made: 
Different themes on the forms of political 
participation, and barriers and promoters of 
engagement highlighted the importance given by the 
youth to the interactions with others and the influence 
of new technology in the conduct of political activities.  
The emphasis on prosocial behaviors as forms of 
political action and having enough knowledge about 
social issues as an important support for the 
maintenance of political action was remarkable. Most 
of the responses indicated that being socially aware 
will light up the fire in our hearts to contribute in the 
political process or participation in the country. 
Young people focus more on online political 
participation in the sense that it is more convenient 
and can be accessed with ease. Moreover, online 
channels are frequently used mostly for searching 
political information, reading articles and news, 
among others. 
Most of the respondents stated that in having 
themselves involved in political affairs, there are 
other variables that they have to consider, like having 
trust in themselves to make a stand together with the 
possession of knowledge, which is essential for them 
to justify their point and opinions, and sense of 
commitment in doing so as it will be the holding point 
for them to continuously move forward with their 
agenda. 
The barriers being accumulated were in terms of age, 
danger, and insufficient knowledge and time allotted 
for this matter. It is evident that youth were afraid of 
the risk when they speak up. 
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AAbbssttrraacctt::  Due to incrementing environmental issues, the Philippine government has aimed 
solutions for sustainable development by pursuing the Public Utility Vehicle Modernization 
Program (PUVMP), which was launched in 2017 and took effect in 2020. The program included 
the modernization of jeepneys, which is a historical icon in the country. The modernization of 
jeepneys affected jeepney drivers, operators, and commuters alike; thus it is crucial to take 
their opinions into consideration. In this study, the researchers ought to know the thoughts 
and opinions of jeepney drivers and commuters concerning the PUVMP in Baguio City. The 
study that was executed embraced a phenomenological approach. Due to the pandemic the 
world is facing at present, the responses were gathered using an online survey as it was seen 
to be fit for the current situation. The results exhibited divided opinions towards the program 
as drivers and operators were against it, while commuters supported the program. The jeepney 
drivers and operators used their financial status as a basis for their opinion, while commuters 
prioritized their safety and comfort. When asked how will they cope with the PUVMP, jeepney 
drivers showcased a negative array of choices. Their answers varied from complying just 
because it is what the government wants, opting for illegal schemes to earn money, to losing 
their jobs completely. The results acquired can be used as a basis for adjustments and changes 
to produce an ameliorated program which satisfies the needs and wants of the affected groups. 

KKeeyy  WWoorrddss::  Modernization; Jeepney; Drivers and Operators; Commuters; PUVMP 

1. INTRODUCTION

1.1. Background of the Study 
Since the 1940s, jeepneys have been a huge 

part of the daily life of Filipinos, transporting local 
and non-local commuters to certain locations. It’s not 
a stretch to say that their daily routines depend 
largely on public transportation.  Not only are 
jeepneys a mode of transportation, it has become a 
historical symbol and is also one of the famous public 
transport here in the Philippines aside from tricycles 
and kalesa which are only in certain places. Jeepneys 
aren’t usually seen anywhere else; that is why it 
strikes amusement and serves as an experience for 
first-timers. It also serves as a canvas showcasing arts 
because of the unique and delightful designs each jeep 
has. Jeepneys were made available to the Filipinos by 
the end of World War II. Nonetheless, the jeepneys 
back then didn’t look exactly like the jeepneys we see 
today. The traditional jeepney was recycled from 
galvanized or stainless steel. They had fabric covers 
instead of side windows and longitudinally mounted 
benches with room for 20 or more (Meiners, 2016). The 
Filipinos then modified the jeep’s appearance and size 
to accommodate more passengers. Adorations such as 
the signboard, the route, and colorful strips of plastic 
attached to the front sides of the jeep make it more 

vibrant and known in the streets. In addition, 
jeepneys are the most affordable and budget-friendly 
kind of transportation, with fares starting at 7 to 8 
pesos. 

Although jeepneys are a major part of 
Philippine history, due to concerns regarding their 
contribution to the pollution in the environment, 
harsh restrictions and regulations are being 
implemented. Traditional models of jeepneys have 
violated multiple rules, which include overloading and 
pollution. These violations prove to be risky as these 
have contributed to health hazards, and by phasing 
out the traditional jeepneys, violations such as the 
ones aforementioned could be greatly reduced (Cudis, 
2019). With the trial runs done by the government, the 
general public is ready to accept the revamped 
jeepneys as they agree that it’ll be better for the people 
and the environment in the long run (Cudis, 2019).  

    As the Philippine government is aiming for 
more sustainable development to counter the 
environmental issues caused by vehicles, the 
Philippine government and DOTr issued Department 
Order No. 2017-011 (Re: Omnibus Guidelines on the 
Planning and Identification of Public Transportation 
Services and Franchise Issuance) or the Public Utility 
Vehicle Modernization Program (PUVMP), which was 
launched back in 2017 (LTFRB, 2017). Popioco and 
Morales (2017) further explain that the program 
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aimed to alter the country’s public transportation 
systems to become more efficient and environmentally 
friendly by replacing old jeepneys with jeepneys that 
have a Euro-4 compliant engine or an electric engine 
that lessens the contribution of the said vehicle to the 
pollution present in the environment. As of May 2020, 
the LTFRB and DTI have presented 16 prototype 
jeepneys that were locally manufactured based on the 
guidelines set by the DOTr. These replacement 
jeepneys were set to substitute jeepneys that were 15 
years or older, hence affecting drivers and operators 
who have been serving the industry for the longest 
time (Nano, 2017).     

    Alongside the PUVMP’s budget of ₱2.2 
billion (Cabuenas, 2017), The Land Bank of the 
Philippines estimated that each replacement jeepney 
will cost around ₱1.2 to ₱1.8 million (Popioco & 
Morales, 2017); thus, the PUVMP has been criticized 
as “anti-poor” (Philstar, 2017). Despite the criticism 
towards the program, multiple government agencies, 
transport groups (DOTr, 2017), and international 
partners (Abadilla, 2017) have expressed their 
support towards the program. 

As estimated by Westerman (2018), the 
number of jeepneys in the country is around 180,000-
270,000. With how commuters depend on these public 
transportations,  drivers largely depend on their 
vehicles as well. Though commuters have a great deal 
regarding the fare they pay, Westerman (2018) states 
that jeepney drivers usually earn an average of 700 
pesos every two days, but that amount is uncertain as 
jeepney drivers face certain setbacks that lessen the 
amount they make. Guss and Tuason (2012) add that 
certain setbacks include work-related problems that 
hinder the ability and time to transport passengers, 
which, in result, lessens the amount these road 
masters make. Furthermore, the money they spend on 
maintenance and gas is dependent on their income. As 
explained by Manuel (2019), the amount jeepney 
drivers gain in their livelihood is sometimes not even 
enough to provide for their families; thus, if the 
PUVMP is fully implemented and the jeepney drivers 
take out loans to pay for the replacement jeepneys, the 
additional debt will deprive them of their basic 
necessities. Manuel (2019) adds, with the number of 
jeepneys in the country and the hefty price operators 
and drivers will be paying for the replacement 
jeepneys, the greatest concern these road masters 
have is their livelihood as they are afraid that the 
hefty cost of the replacement jeepneys will leave them 
with nothing but debt and loss of their livelihood, 
making their already difficult lives even more 
difficult.  

Due to the hefty estimated price of each 
replacement jeepney, the Development Bank of the 
Philippines (DBP) signed a Memorandum of 
Understanding (MOU) with DOTr to provide aid 

through the DBP PASADA Financing Program, which 
will help cooperatives financially under terms, 
conditions, and requirements that the operators 
should comply to. In addition, DOTr also signed an 
MOU with the Land Bank of the Philippines for ₱1 
billion under the Special Environment-Friendly and 
Efficient Driven (SPEED) Jeepney Program for the 
financial assistance of individual drivers (Newman, 
2017). To further ease the financial concerns of 
operators and drivers, DOTr and LTFRB will be 
providing financing schemes, which include an easy 
downpayment, very low interest rates, payability in 
seven years, and an ₱80,000 government subsidy, to 
be able to pay for a replacement jeepney (Mercurio, 
2019).  

However, no matter how ready the affected 
communities already are, it is prime to note that the 
PUVMP will bring about a drastic change; thus the 
phase-out shouldn’t be immediate as the general 
public, jeepney drivers, and operators need time to get 
used to the new and modernized jeepneys.   As the 
government failed to phase out traditional jeepneys by 
June 2020, as of March 2021, the program has been 
constantly improved to conform to the needs of the 
affected communities by including more benefits, 
which include monthly salaries, SSS, PhilHealth, and 
a separate profit from the cooperative (Mercurio, 
2020). 

1.2. Problems of the Study 
As stated, commuters have a positive 

perception towards the modernization plan and 
jeepney drivers are against it due to the hefty price 
they will be paying. In this paper, the researchers aim 
to see if the positive perception of the commuters is 
indeed true, and on the other end, the researchers aim 
to gather responses from jeepney drivers to see if they 
have already thought of coping mechanisms once the 
program is fully implemented. 

To be able to gather the data required, the 
researchers have generated two questions, one for 
commuters and one for jeepney drivers. 

How do local commuters in the City of Baguio 
perceive the government’s jeepney modernization 
plan? 

How do the local drivers plan to cope with this 
jeepney modernization program? 

Depending on the answers given by the 
respondents, the researchers were able to identify 
specific problems the program generated and ways 
such could still be developed and enhanced.   

2. METHODOLOGY

2.1. Research Design 

SOCIO-ECONOMIC AND POLITICAL 
LANDSCAPE

363



The researchers embossed a 
phenomenological approach in this study. As stated by 
Creswell (2013),  phenomenology is an approach to 
qualitative research that focuses on the commonality 
of a lived experience within a particular group. The 
fundamental goal of the approach is to arrive at a 
description of the nature of the particular 
phenomenon. The researchers’ strategy was based on 
either their own or individual experiences and sensory 
perceptions. Utilizing qualitative conception, the 
researchers were able to frame the driver's and 
commuter's thoughts on the jeepney modernization 
plan. 

2.2. Sampling Method 
In this study, the researchers concluded that 

these two sampling methods were suitable for 
gathering respondents: simple random sampling and 
snowball sampling. Simple random sampling was 
used to find and collect data from commuters in 
Baguio City to get equal and unbiased responses as it 
was easy to find respondents willing to participate in 
the study. Simple random sampling is a method 
wherein the respondents are purely chosen by chance 
(Shantikumar, 2018).  
The sampling method used to get data from jeepney 
drivers in Baguio City was the snowball sampling 
method. The researchers discussed the difficulty of 
collecting responses from the jeepney drivers in 
Baguio City due to the COVID-19 pandemic hindering 
access to jeepney associations and cooperatives; 
therefore, this non-random sampling method was 
used to help encourage other participants to take part 
in the study. As stated by Breweton and Millward 
(2001), snowball sampling is a sampling method 
wherein respondents encourage other possible 
respondents to participate in the study. 

2.3. Population and Locale of the Study 
The study respondents were nine jeepney 

drivers and nine commuters from Baguio City with 
social media accounts. The researchers chose 
commuter respondents from different fields and had 
different experiences with the traditional jeepneys. 
The nine jeepney drivers were drivers who traveled 
the Baguio Plaza - Holy Ghost route. 

2.4. Data Gathering Instruments 
Due to the COVID-19 pandemic, an online 

survey became the most practical data collection tool, 
where a set of questions were sent out to a target 
sample to respond to the questions (Bhat, ND).  

2.5. Data Analysis 
For the data analysis, the researchers used 

thematic analysis as their method of analyzing the 

data. The answers given by respondents were 
categorized into codes that corresponded to master 
themes. Thematic analysis, as defined by The 
University of Auckland (nd), is an analysis method 
that focuses on identifying patterns in the answers of 
the respondents. 

3. RESULTS AND DISCUSSION

As established in Table 1, the key commuter 
informants positively favor the government’s jeepney 
modernization plan. As quoted by some of the 
respondents, “My thoughts on the jeepney 
modernization plan is a good plan,” and “While it's 
great that our jeepneys would become eco friendly and 
spacious in the future.” Based on the test run of 
modern jeepneys conducted by Hino, the public 
seemed to favor the government's PUVMP as it proved 
to be much safer and comfortable compared to 
traditional jeepneys. 

As shown in Table 2, the key commuter 
informants expect benefits from the government’s 
PUVMP as they look forward to the comfort and safety 
the modernized PUJs will bring. As quoted by one 
respondent, “As a commuter, I will feel safer knowing 
that the drivers will be using new jeeps instead of the 
old ones. It will also be convenient and comfortable for 
me since it will be more advanced.” Cudis (2019) 
claims that by phasing out the traditional jeepneys, 
violations such as health hazards could be reduced as 
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the PUVMP’s purpose is to replace old jeepneys with 
much safer, eco-friendly, and comfortable units. 

Unlike the positive perception from 
commuters, the key jeepney driver informants 
showcased negative perception towards the PUVMP. 
Table 3 showcases the jeepney drivers complaining 
mainly about the change of jeepneys and the cost they 
have to pay. Drivers also stated that the PUVMP is 
not needed. 

Table 4 exhibits that key jeepney driver 
informants have negative experiences with the 
PUVMP. As quoted by one respondent, “Maraming 
driver ang mawawalan ng trabaho pag dating ng 
jeepney modernization dahil hindi kayang bumili ng 
mga operator ang binebenta ng mga gobyerno na 
worth 2.4 million payable in 7 years. (Lots of drivers 
will lose their jobs because they are unable to pay the 
cost of the replacement.)” As said by Manuel (2019), 
operators and drivers are afraid they won’t have 
enough financial support to afford a replacement unit. 

As showcased in Table 5, the key jeepney 
driver informants are clearly torn between coping and 
not coping. As noted by 1 respondent, some jeepney 
drivers including himself will be going with the 
colorum scheme, which is an illegal public transport 
scheme, as they cannot afford the replacement units 
and putting their franchise on hold. Although, another 
jeepney driver stated, “Walang magagawa kung 
ipapatupad ang modernisasyon dahil gobyerno mismo 
ang may gusto. (We can’t do anything else as it is what 
the government wants.)”  This shows the lack of 
choices drivers have. If they won’t comply, they will 
not be able to earn a living. Another respondent 
expressed concern about the financial crisis operators 
could be facing because of the implementation. He 
noted, “Hindi kakayanin yan ng ordinaryong operator 
kasi ang boundary ng jeep hindi akma sa buwanang 
hulog ng sasakyan. (Ordinary operators can’t afford it 
as the monthly income they get isn’t enough.)” 
According to Manuel (2019), the income of drivers and 
operators will not be enough to pay for the price of a 
new unit. Furthermore, if drivers and operators do 
afford a unit by taking out loans, they would be 
spending all their income to pay off their debts. 

Table 6 exhibits the suggestions drivers have 
that can be used to improve the current bill.  One 
respondent stated, “Makakabuti sa lahat kung 
upgrading sana sa mga jeepney, papagandahin at 
aausin nalang sana at palitan nalang ng bagong 
makina keysa bibili pa ng napakamahal nilang 
inaalok na modernized jeepney. (It will be better if the 
jeepneys will only be upgraded and fixed instead of 
buying the expensive modernized jeepneys.)” Another 
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respondent also expressed that “Strict 
implementation of motor vehicle inspection especially 
smoke emission as not all old jeepneys with euro2 
engines are bad smokers. Mine as I always maintain 
my jeep can have a smoke emission lower than modern 
cars.” In summary, drivers suggested the 
discontinuation of the PUVMP, and a simple 
upgrading and regular inspection of old units can do 
the work. 

4. CONCLUSIONS
After conducting surveys on both commuters 

and jeepney drivers, the respondents have provided 
their insights on the problems aforementioned. 
The viewpoints from each group of respondents 
opposed each other as most of the commuters 
responded positively towards the jeepney 
modernization program, unlike the jeepney drivers, 
due to the fact that it is more environmentally friendly 
and would reduce accidents due to the mechanical 
failure of old jeepneys.   
Jeepney drivers showcased varied answers when 
asked for their coping mechanisms once the PUVMP 
is fully implemented. Some drivers decided to just 
cooperate as it is what the government wants, while 
others would just opt for illegal methods like the 
colorum scheme. While some of the drivers came up 
with coping mechanisms, the other half of the 
respondents stated that they would not be able to 
cope, thus losing their jobs as jeepney drivers.
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AAbbssttrraacctt::  Fertilizers play an important role in providing crops with essential nutrients such 
as nitrogen (N), phosphorus (P), and potassium (K), which supplements plant growth. 
Compared to synthetically composed commercial fertilizers, next generation fertilizers are 
manufactured from low-energy mechanisms and are composed of nutrients from repurposed 
wastes which make them cost-efficient and sustainable. With the objective of determining 
which would deem to be an effective next generation fertilizer, we focus on human urine and 
meat and bone meal, to which its processing included solar drying, freezing, grinding, and 
utilizing additives to prevent fungal growth as well as improve efficacy. Three iterations, each 
with four set ups: plain urine, urine and meat and bone meal, control, and meat and bone meal 
only; were used to examine which content would prove more beneficial to the growth and 
quality of the chosen plant, Vigna radiata. The study adapted a quantitative analysis that 
aimed to measure the plant height, leaf area index, and dark green color index through the 
conduction of statistical tests and the use of ImageJ. As a result, the paper was able to conclude 
that the combination of urine and meat and bone meal poses a great potential for future 
fertilizer use.  
 

 
KKeeyy  WWoorrddss::  Next generation fertilizer; human urine; meat and bone meal; vigna 
radiata 
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1. INTRODUCTION 
Compared to synthetically composed 

commercial fertilizers, next generation fertilizers are 
manufactured from low-energy mechanisms and are 
composed of nutrients from repurposed wastes. They 
are better in terms of nutrient use efficiency (NUE) 
which have a potential boost in crop productivity and 
quality in the future as sources of plant nutrients. Its 
capability to bridge the imbalanced use and nutrient 
gap generated by their synthetic counterpart in soil is 
one of the reasons why it is better than commercial 
fertilizers (Singh, Praharaj, & Jat, 2019). 

 The study was conducted by developing crop-
specific formulae from human urine and meat and 
bone meal, both organic materials for cost-efficiency 
and accessibility. Urine, an exemplar of human 
excreta, defined as a liquid output produced by the 
kidneys, contains significant amounts of nitrogen (N), 
phosphorus (P), potassium (K), and other 
micronutrients (Nagi & Zseni, 2017). Processed from 
slaughterhouse waste, the meat and bone meal 
comprises concentrations of N, P, and calcium (Ca). 
Thus, both possess the essential nutrients necessary 
for plant growth (Möller, 2015). With next generation 
fertilizers, one can cut costs since its vital component 
is human urine which is free and always readily 
available. As farmers do not have a considerable 
budget for planting crops, the fertilizer would be able 
to assist them in their finances. Moreover, as COVID-
19, a massive health threat in the country, continues 
to warrant quarantine protocols leading to a 
multitude of people remaining in their homes, we thus 
investigate how households can use their excrement 
and readily available household ingredients to grow 
their own foods. 

 Considering the mechanisms of nutrient 
delivery, this study aims to determine which and what 
constituent would be deemed the most effective and 
beneficial to the chosen plant subject, Vigna radiata, 
also known as the monggo plant. Additives such as 
sodium bicarbonate (NaHCO3) were utilized to 
generate a slow-release fertilizer that prevents fungal 
growth in plants and enhances efficacy (Jamilah et al., 
2020). 
 
2. METHODOLOGY 

The urine’s pH level was accounted for by 
using a pH meter and was subjected to a freeze-thaw 
process for further stabilization. If the pH level did not 
meet the preferred value of around 6.8, the addition of 
Ca(OH)2 was employed. Urine was stored in a sealed 
container, placed inside a cooler with ice and salt that 
was replenished every two hours. It was kept inside 
for seventy-two hours before it was thawed at room 
temperature. For the meat and bone meal, it was first 
subjected to boiling for an hour to soften its structure. 

Afterwards, ample amounts of boiled meat 

and bone meal were blended which resulted in a paste-
meal component. When under high temperatures, 
organic matter retains its minerals, such as 
phosphorus (Möller, 2015). The meat and bone meal 
supplements the plant with phosphorus that the urine 
lacks. Both the processed urine and meat and bone 
meal were mixed and once diversified, was transferred 
to a drying pan, covered with a plastic lid, and solar 
dried for forty-eight hours. Subsequently, the product 
produced was a paste fertilizer. It was then stored in 
a sealed container and placed in a cool and dry place. 
All equipment used were identical and purchased 
from the same shops. 

A randomized block design consisting of four 
set-ups of monggo plants per block was used to gauge 
the fertilizer’s effectiveness.  The dependent variables 
in this study were the plant height, leaf area index, 
and leaf color of the plant while the independent 
variable was the fertilizer, which was separated into 
four groups: Set-up A, Set-up B, Set-up C, and Set-up 
D. Set-up A was a monggo plant fertilized with a 
controlled amount of urine fertilizer; Set-up B was 
fertilized with the product from the mixture of urine 
and meat and bone meal while Set-up C was not 
fertilized at all. This distinction also acted as the 
baseline or controlled set-up for the comparison of 
data. Meanwhile, Set-up D was fertilized with meat 
and bone meal only. All set-ups were situated indoors 
with direct access to sunlight. Each set-up has 100 
grams of soil and were situated in identical pots. A 
total of three iterations, which is defined as a process 
modification, with each iteration having two trials 
were done during the study. Three iterations were 
conducted since this a novel project; and so the 
procedures incorporated in the methodology such as 
the mix formulation and application will solely be 
dependent on the successes and failures of the 
preceding iterations. 
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One-way ANOVA was utilized in analyzing 

the data for plant height collected from the 
experiment because the researchers aimed to 
differentiate the results and test whether the 
differences within the means of the data were 
significant. For the leaf area index and color, the 
software ImageJ was used. ImageJ is an open-source 
imaging software that offers an estimate of real-life 
dimensions of given pictures of objects by measuring 
the number of pixels it has in comparison to an object 
with a known measurement. In terms of the color, a 
plugin made by NC State University for ImageJ was 
utilized in order to measure the leaves’ dark green 
color index which includes saturation, brightness 
values, and hue angle (Zhang, Pinnix, Zhang, Miller, 
& Rufty, 2017). Leaf samples were collected from the 
set-ups at the end of the experiment period and were 
photographed, edited, and ran through the program. 
 

 
For the leaf area index and color, mean 

values were utilized since the sample size was too 
small to conduct a one-way ANOVA test (Tabachnik 
& Fidell, 2012). 
 
3.  RESULTS AND DISCUSSION 
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The first iteration was conducted as 
preliminary grounds only to test out the feasibility of 
using urine and meat and bone meal as a component 
for a next generation fertilizer. At the end of the 
experimental period, the urine and meat and bone 
meal fertilizer has shown to have the highest final 
plant height, and is thus the most effective out of all 
fertilizers.  

For the second iteration, a change in the 
increments of fertilizer, baking soda, and water was 
made based on ocular observations from the first 
iteration. The one-way ANOVA testing conducted 
showed that the P-value for the means of plant height 
between the groups has a value of 0.50. Since it has 
exceeded the 5% significance level, we can infer that 
the difference between the means was not statistically 
significant. Despite this conclusion on the test, we can 
infer that Set-up A, with the urine-only fertilizer, is 
the plant with the most effective fertilizer during the 
second iteration given that it has the highest final 
plant height. A possible reason why the urine-only 
fertilizer became the most effective in terms of plant 
growth can be attributed to the addition of sodium 
bicarbonate into every fertilizer application. 
According to Gafter, Edelstein, and Levi (1985), 
sodium bicarbonate can inhibit the absorption of the 
nutrient phosphorus. Since the meat and bone meal 
component of the fertilizers was supposed to mostly 
supplement the phosphorus demand of the plants, the 
large amount of sodium bicarbonate may have 
nullified the effectiveness of all fertilizers containing 
meat and bone meal. Another potential factor to its 
boosted effectivity is that human urine is better suited 
for multiple applications, since fertilizing before the 
plant’s seedling stage is not effective for plant growth 
and production due to mainly high ions intensity in 
low saline soil and high leaching of nutrients from soil 
(Sene, 2013).  

For the third iteration, the one-way ANOVA 
testing conducted showed that the P-value for the 
means of plant height between the groups has a value 
of 0.08. Since it has exceeded the 5% significance level, 
we can infer that the differences between the means 
were not statistically significant. Despite this 
conclusion on the test, we can infer that Set-up B, with 
the urine and meat and bone meal fertilizer, is the 
plant with the most effective fertilizer during the third 
iteration given that it has the highest final plant 
height.  The data collected were also in line with the 
tentative hypothesis formulated by the researchers 
which states that the addition of sodium bicarbonate 
may have disrupted the effectiveness of the meat and 
bone meal component of the fertilizers which contain 
it during the second iteration. Furthermore, it was 
found out that the most effective and low-maintenance 
method for mixed component fertilizers would be to 
have a one-time application; in a similar study that 

was conducted with maize, it was concluded that 
higher meat and bone meal doses contributed to a 
higher grain yield and that the yield-forming effect of 
meat and bone meal was not dependent on the 
frequency of application (Nogalska et al., 2013). 
Leaf color is an indicator of the nitrogen level present 
in a plant. In line with the values presented in the 
table, we can infer that fertilizer Set-up B had the 
biggest leaf area index and highest dark green color 
index (DGCI) mean. In a study by Siddons (2013), the 
DGCI of a plant was utilized as a method to measure 
the nitrogen content of several plants. In the wheat 
and turf that was examined in the study, it was 
detected that its DGCI values and leaf N 
concentration have a strong relationship. A higher 
DGCI value indicated a higher amount of N present. 
Therefore, based on this, as fertilizer set-up B had the 
highest DGCI mean of 0.396, we can infer that it 
contains the most amount of N. Since the population 
for both DGCI and leaf area was too small, it was not 
possible to have it undergo ANOVA testing. 
 
4.  CONCLUSIONS 

In this study, amidst the four fertilizer set-
ups, the researchers learned that the fertilizer for set-
up B, which contained combined urine and meat and 
bone meal, poses the greatest potential as a next 
generation fertilizer. Baking soda may accompany 
urine itself, but an alternative may be needed when it 
is needed to be mixed alongside phosphorus-rich 
components such as meat and bone meal. 
Furthermore, after conducting three different ways of 
applying the fertilizers, the researchers were able to 
determine that the most effective and low-
maintenance method is to utilize a one-time 
application when using a mixed component fertilizer. 
On the other hand, when using urine-only fertilizer, it 
is preferable to utilize a slow-release mechanism with 
the use of an additive.  

The differences between the means of plant 
heights in the second and third iterations were found 
to be not statistically significant. However, comparing 
the raw data to one another will infer an evident 
difference that can corroborate the high possibility of 
developing a next generation fertilizer from urine and 
meat and bone meal once further research, enhanced 
methodologies and instruments are incorporated. 

The experimental part of this study was 
unfortunately conducted during the implementation 
of quarantine measures in the country because of 
COVID-19; therefore the researchers had limited 
resources. For further research similar to a novel 
project such as this, the researchers recommend that 
consistency of the location, materials, and equipment 
must be maintained in producing a next generation 
fertilizer to provide more cohesive and solid results. It 
is also recommended to cover a wider array of 
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parameters that the researchers were not able to 
measure such as number of leaves, number of roots 
and the exact NPK demand of the plant and the soil to 
be used. Another type of plant, preferably one with a 
longer growth cycle is apt for this kind of study so that 
there are more results to be obtained and analyzed. 
When using a slow-release mechanism, baking soda is 
not advisable to be used upon phosphorus-rich 
components as it may potentially disrupt the 
phosphorus delivery of the fertilizer. Lastly, to 
corroborate a fertilizer’s effectiveness as a next 
generation fertilizer, conduct a study comparing it 
with a commercial fertilizer. 
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AAbbssttrraacctt::  Due to the ever-increasing demand for electricity and the growing solid waste 
management problem prevalent in the Philippines, there exists a need for an innovation that 
can solve both problems simultaneously while being accessible to impoverished households. 
This study investigated the effectiveness of utilizing accessible materials such as earthenware 
ceramic, baking soda, charcoal, and food waste in developing a Cost-effective Microbial Fuel 
Cell (CEMFC). Eight prototypes were created using such materials, with 7 having the anode 
wrapped around the PEM and one having the anode placed around the inside of the container.  
The voltage output and duration were measured after which the performance of the uniform 
prototypes was compared with the varying prototypes, as well as that of a commercial battery. 
The effects of the placement of the anode on the efficiency of the fuel cells were also 
investigated by creating two prototype models. The results were analyzed with the application 
of an Independent t-Test and MANOVA. The mean voltage produced by the uniform CEMFCs 
was 0.21 Volts and the average duration of all the prototypes was 14 days. The prototypes also 
had a lower efficiency compared to a commercial battery (p-value < 0.05), however no 
significant difference was observed on the two prototype variations made based on the position 
of the bioanode (p-value = 0.5740). It was concluded that while the CEMFC was able to produce 
electricity, the voltage generated wasn’t enough to fully power devices, thus further studies 
regarding scaling up methods for higher electricity production is recommended. 
   
 
KKeeyy  WWoorrddss::  cost-effective microbial fuel cell; anode; voltage; duration; bioanode 

 
1. INTRODUCTION 

Electricity, despite being a fundamental 
human right, is not readily available to millions of 
people in Southeast Asia. According to Rosario (2019), 
in the Philippines alone, 13 to 16 million people have 
no access to electricity. Moreover, these people can 
usually be found in rural or underdeveloped areas, 
making it more difficult for them to receive the help 
they need due to the lack of facilities and resources in 
their location. The efforts of the nation’s main energy 
provider, Meralco Corporation, on increasing the 
number of coal power plants to meet the population’s 
electricity needs prove to be both insufficient and 
detrimental to the environment (Domingo, 2019). 
Similar to many third world countries, the Philippines 
also faces the issue of solid waste management, either 
due to the lack of proper disposal facilities or 
inefficient waste processing techniques (“Philippines 
Solid Waste at a Glance”, 2017).   

 Microbial fuel cells (MFC) are a type of 
emerging technology which utilizes the ability of 
bacteria to release protons and electrons from organic 
molecules through an oxidation process (Wen et al., 

2010). Multiple studies have already investigated 
various factors that may affect the performance of an 
MFC including the presence of a magnetic field, 
difference in pH levels, and the use of a polyaniline 
sponge as an anode (Sun et al., 2017; Xu et al., 2018; 
Yin et al., 2016). Despite this, none of the studies 
mentioned sought to create a cost-effective MFC. 
There is also a knowledge gap with regards to the 
effects of the placement of the anode as similar 
research studies were only concerned with 
investigating electrode treatments that can help 
increase the efficiency of the MFC as opposed to 
studying specific parameters that may affect its 
performance. Consequently, this study aimed to 
develop a Cost-effective Microbial Fuel Cell (CEMFC) 
with the utilization of the following independent 
variables: (i) ceramic as a cation separator, (ii) 
charcoal as a bioanode, (iii) baking soda as pH 
regulator, and (iv) ground carbohydrate food waste 
mixed with water as a substrate. The efficiency of the 
created prototypes served as the dependent variable 
which was measured with the use of two parameters, 
namely voltage and duration. The researchers also 
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investigated the effects of the placement of the anode 
on the performance of the CEMFC.  
2. Literature Review 

 
The utilization of ceramic as a cation 

separator, charcoal as a bioanode, baking soda as a pH 
regulator, and ground food waste mixed with water as 
a substrate directly influenced the efficiency of a 
microbial fuel cell. To elaborate, first, the ion 
selectivity of a cation separator has proven to be a 
determining factor concerning its effectiveness. Ion 
selectivity controls how easily protons will pass 
through the PEM (Harnish, 2009). Consequently, if 
the ion selectivity of a cation separator proved to be 
diverging from the protons present in the anode, a 
cation build-up may occur; increasing the acidity of 
the solution, and killing the microorganisms present, 
rendering the microbial fuel cell inefficient. On the 
other hand, a porous separator would allow protons to 
pass more quickly, preventing cation accumulation in 
the anode (Winfield et al., 2016). Previous studies 
have proven that ceramic has high porosity and no ion 
selectivity, making it a preferable material for the 
PEM (Winfield et al., 2016; Winfield et al., 2013; 
Pasternak et al., 2016). Second, the conductivity of the 
anode, as well as the presence of more significant 
contact among the particles, influence the overall 
voltage generation efficiency and current measure of 
a microbial fuel cell, in the sense that more points of 
contact allow for the formation of a channel for 
electrons to flow through (Gonzales et al., 2004). 
Previous studies proved that carbon-based materials 
including biochar and charcoal have high conductivity 
when increasing the number of points of contact 
between each molecule by compacting the charcoal, 
making it a suitable bioanode material (Cheng & 
Logan, 2006; Chaijak et al., 2018; Li et al., 2017; Qiao 

et al., 2007). Third, bacterial acidity tolerance 
determines what pH level the anode should have for 
optimum power generation as some microorganisms 
may thrive in neutral environments rather than basic 
or acidic ones (Sun et al., 2019; Biffinger et al., 2008). 
The voltage output, and duration of a microbial fuel 
cell have been proven to vary with the microbial 
communities’ activity present, subsequently being 
affected by the pH levels (Helin et al., 2018). Baking 
soda has been examined to have basic properties, thus 
raising pH levels slightly above the neutral mark and 
below the critical pH level where the bacterial activity 
starts to decline (Finch, 2017; Mentzer, 2019; Sun et 
al., 2019). Finally, the electrogenic ability of the 
microbial colonies present in wastes is the driving 
force that converts the organic molecules present in 
substrates to electrical energy via anaerobic digestion 
(Sivasankar et al., 2018; Raghavulu et al., 2013; 
Logrono et al., 2015; Kondaveeti et al., 2019). Related 
studies have discovered that food waste have high 
COD concentrations as well as carbohydrates, sugars, 
and phenolics, making it a viable substrate to foster 
the growth and digestion of nutrients of microbial 
communities in a microbial fuel cell (Socaci et al., 
2017; Lin et al., 2013; Paritosh et al., 2017; Farcas et 
al., 2017). 
 
2. METHODOLOGY 
 
2.1 Research Design  

The researchers utilized the factorial design 
under the experimental structure in the study. This 
allowed them to collectively investigate the effects of 
the following independent treatments on the 
dependent variable: (i) ceramic as cation separator, (ii) 
charcoal as a bioanode, (iii) baking soda as pH 
regulator, and (iv) ground food waste mixed with 
water as a substrate.  

 
2.2 Data Gathering Procedure 

The researchers conducted the data 
gathering procedure by creating 8 MFC prototypes, of 
which 7 had the bioanode wrapped around the PEM 
while 1 had the anode wrapped around the inside of 
the container. 
 
   2.2.1 Preparation and Acquisition of Materials  
 The researchers accomplished the Research 
Ethics Checklist given to them and had the letter of 
approval to perform the experiment signed by the 
research head prior to the conduction of the 
experiment. The materials were sourced from online 
stores and local markets as the researchers could no 
longer gather the samples and items needed from the 
partner community due to the restriction imposed by 
the pandemic.  
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2.2.2 Construction of CEMFC Prototypes 
 The researchers ground the carbohydrate 
food waste collected prior to the assembly of the 
prototype. The earthenware ceramic pot was placed in 
the middle of the plastic container. After which the 
charcoal was mixed with flour paste and molded 
around the inside of the container for one of the 
prototypes and around the outside of the pot for the 
rest of the CEMFCs until a thickness of 1 cm was 
achieved. A steel mesh placed inside the earthenware 
pot served as the cathode. The voltage output of each 
of the 8 CEMFC units was measured at a time interim 
of 30 minutes via a multimeter. The researchers then 
determined the duration by computing the interval 
where the MFC is producing electricity. The voltage 
values gathered concerning the level of time were 
averaged once complete. The same procedure was 
done with a commercial battery, after which the 
researchers compared the data collected from the two 
set-ups.  
 
   3.2.3 Application of Statistical Treatment  
 After the conduction of the experiment, the 
researchers properly disposed of the materials used so 
as to prevent contamination. The data gathered were 
recorded, sorted, and tabulated prior to the conduction 
of data analysis. 
 
3.3 Data Analysis  

The data gathered by the researchers was 
analyzed with the application of an independent 
samples t-Test and Multivariate Analysis of Variance 
(MANOVA).  This allowed the researchers to 
investigate the existence of a significant difference in 
the efficiency or performance of the CEMFC and that 
of a commercial battery, as well as determine if there 
was a variation in the duration of the control and 
experimental group prototypes.  
 
3.4 Research Locale 

The researchers conducted the entire 
research experiment, including the grinding of the 
food waste sample, the compaction of charcoal powder, 
the construction of the CEMFC, pH regulation, and 
operation of the CEMFC prototypes, in their 
respective venues due to the restrictions imposed by 
the COVID-19 pandemic. The materials were sourced 
from online retailers. 

 
3.  RESULTS AND DISCUSSION 
 
 The following data were gathered in line with 
the experiment performed:  
 

Amount of voltage produced with the 
utilization of independent variables such as ceramic 

as cation separator, charcoal as bioanode, ground 
carbohydrate food waste mixed with water as a 
substrate, and baking soda as pH regulator much as 
possible occupy only one column page. Table headings 
should be re-indicated for catenated tables. 

 

 
 
 

Table 1 shows that the average voltage 
produced by the uniform MFC prototypes is 0.21 V, 
while the varying prototype produced a mean of 0.18 
V. Additionally, most of the prototypes had an 
inconsistent voltage production in which the 
electricity being produced would either slightly 
increase before gradually decreasing or significantly 
increase before plunging. Such results are in line with 
similar research studies cited in the paper. For 
instance, it was proven by Winfield et al. (2016) that 
ceramic’s porosity makes it a preferred material for 
proton exchange membranes as it allows protons to 
pass through it easily while also providing a positive 
environment for the metabolism of electro-active 
microorganisms. An earthenware type of ceramic was 
also discovered to help yield the highest amount of 
overall MFC productivity compared to mullite, 
pyrophyllite, and alumina (Pasternak et al., 2016). 
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Table 2 shows that the uniform MFCs also 
varied in their average maximum and minimum 
voltage production, with the highest data recorded 
being 0.862 V and the lowest, 0.003 V. Subsequently, 
the varying prototype had an average maximum 
voltage of 0.484 V and a minimum of 0.024 V. The 
overall voltage production capability of the fuel cell 
could be inferred as a result of the feasibility of the 
said low-cost materials to be used in MFCs. For 
instance, it was studied that the application of a 
carbon material as a bioanode, can increase the 
electricity production capacity of an MFC (Winfield et 
al., 2016; Pasternak et al., 2016; Sun et al., 2018).  

Average duration of the uniform prototypes 
with respect to the utilization of ceramic as cation 
separator, charcoal as bioanode, ground carbohydrate 
food waste mixed with water as a substrate, and 
baking soda as pH regulator. 

 
 
 
 
 
 
 
 

 
Table 3 shows that the researchers 

determined that control group 2 lasted the longest for 
a total of 21 days, followed by control group 1 for a 
total of 11 days, while the experimental group lasted 
a total of 10 days. All 3 groups averaged a total of 14 
days of voltage production. This is similar to the 
findings of previous studies which stated that an 
average MFC lasts for about a few days to a few 
months considering the stability of the biocatalysts 
present (Wang & Jia, 2007). 

 
Table 4 shows that a significant difference in 

the duration of the three groups was also discovered 
(p-value < 0.05). Such a variation may be due to the 
slight fluctuation in temperature of the research 
environments or a change in pH level (Mano et al., 
2002; Sun et al., 2018). The behavior exhibited by the 
prototypes is also in line with the findings of similar 
research that longer-lasting MFCs produce less 
voltage and vice versa (Li, 2013). 
 

Significant difference between the efficiency (voltage) 
of a CEMFC and the performance of a commercial 
battery 
 

 
 
Table 5 shows that based on the independent 

t-Test analysis, it was determined that the CEMFCs 
(Mean = 0.2114 V; SD = 0.1588) produced a 
significantly lower average voltage compared to the 
commercial battery (Mean = 1.735 V; SD = 0). (t = -
46.00; p-value < 0.05). These results could be 
attributed to an accidental increase in the pH level of 
the substrate on a select number of prototypes due to 
the inability of the cation separator to transfer some 
H+ away from the substrate as a result of a great 
variation in the PEM and substrate volume ratio 
(Harnisch & Schröder, 2009; Chae et al., 2008; Sun et 
al., 2018).  
 
Difference in the efficiency of the CEMFC prototypes 
(voltage and duration) based on the placement of the 
bioanode 

 
 

Table 6 shows that there was no observed 
significant difference between the voltage production 
of the MFC prototype variant which had its bioanode 
wrapped around the PEM (Mean = 0.2114 V; SD = 
0.1588), and the voltage output of the MFC prototype 
which had the bioanode wrapped around the inside of 
the container (Mean = 0.1775; SD = 0.1555). (t = -0.57; 
p-value = 0.5740). Consequently, the absence of such 
difference may be justified by the notion that a 
minimum distance of 2 cm must be attained for the 
MFC to reach peak electricity production and both 
prototype models must have attained the optimal 
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distance needed (Cheng & Logan, 2006). While it is 
true that some studies stated that the surface 
structure and area of the electrode may influence the 
mass transfer, metabolites, and electron transfer in 
the MFC, the variations were observed to be trivial in 
a large scale (Rahimnejad et al., 2015; Yu et al., 2020). 
 
4.  CONCLUSIONS 

It was evident that while the CEMFC 
prototypes were able to produce electricity, several 
factors, among which the placement of the bioanode is 
not included, still tend to influence the overall 
performance of the fuel cell. However, given additional 
development to increase the efficiency of the MFC, 
there is a high possibility that these fuel cells will 
eventually be able to become a conventional power 
source in the future due to its sustainability and cost-
effectiveness. 
 
5.  ACKNOWLEDGMENTS 

The completion of this research could not 
have been possible without the support and assistance 
of multiple individuals, whose names may not all be 
listed. However, the group would like to express their 
sincerest gratitude and appreciation particularly to 
the following: 
          Mr. Alson Garera, Mr. Arsenio Pereras, and 
Mr. Noel Lobo, the group’s engineer consultants, for 
their support in reviewing the paper and giving 
suggestions to further improve the study. 
         Mr. Fritz M. Ferran, for his efforts in 
teaching the methods of data analysis, as well as the 
technical aspects of research writing. 
         To the researchers’ families and relatives 
who provided financial and moral support, thank you. 
 
6.  REFERENCES  
(2017, November). Philippines Solid Waste at a 

Glance. Senate Economic Planning Office. 
https://legacy.senate.gov.ph/publications/lrs_publ
ications.asp 

 
Cheng & Logan (2006). Ammonia treatment of carbon 

cloth anodes to enhance power generation of 
microbial fuel cells. Electrochemistry 
Communications, 9(3), 492-496.  
https://www.sciencedirect.com/science/article/pii/
S138824810600467X. 

 
Domingo, R. (2019, May 1). Serious power shortage 

seen in the next few years. Philippine Daily 
Inquirer.http://search.ebscohost.com/login.aspx?d
irect=true&db=n5h&AN=96XFPDI20190501.001
14.2&site=ehost-live 

 

Li, J. (2013). An experimental study of microbial fuel 
cells for electricity generating: performance 
characterization and capacity improvement. 
Journal of Sustainable Bioenergy Systems, 3(3), 
171-178. 
https://www.researchgate.net/publication/276043
847_An_Experimental_Study_of_Microbial_Fuel
_Cells_for_Electricity_Generating_Performance_
Characterization_and_Capacity_Improvement 

 
Mano, N., Mao, F., & Heller, A. (2002). A miniature 

biofuel cell operating in a physiological buffer. 
Journal of the American Chemical Society, 
124(44), 12962-12963. 
https://pubs.acs.org/doi/10.1021/ja028514g 

 
Pasternak, G., Greenman, J., & Ieropoulos, I. (2016). 

Comprehensive study on ceramic membranes for 
low-cost microbial fuel cells. Chemsuschem, 9(1), 
88–96. 
https://pubmed.ncbi.nlm.nih.gov/26692569/ 

 
Rosario. (2019). 13 M Filipinos still without electricity; 

party-list solons seek P28.5 to address it. Manila 
Bulletin. https://news.mb.com.ph/2019/08/06/13-
m-filipinos-still-without-electricity-partylist-
solons-seek-p28-5-to-address-it/. 

 
Sun, H., Jianchang Li, Meihong Yang, & Qiongli Shao. 

(2018). Influence of Initial pH on Anodic Biofilm 
Formation in Single-Chambered Microbial 
Electrolysis Cells. Polish Journal of 
Environmental Studies, 28(3), 1377. 
http://www.pjoes.com/Influence-of-Initial-pH-on-
Anodic-Biofilm-nFormation-in-Single-
Chambered-Microbial,89503,0,2.html 

 
Wen, Q., Wu, Y., Zhao, L., & Sun, Q. (2010). 

Production of electricity from the treatment of 
continuous brewery wastewater using a microbial 
fuel cell. Fuel, 89(7), 1381-1385. 
https://www.researchgate.net/publication/244068
308_Production_of_Electricity_From_the_Treat
ment_of_Continuous_Brewery_Wastewater_Usin
g_a_Microbial_Fuel_Cell 

 
Winfield, J., Gajda, I., Greenman, J., & Ieropoulos, I. 

(2016). A review into the use of ceramics in 
microbial fuel cells. Bioresource technology, 215, 
296-303. 
https://www.sciencedirect.com/science/article/pii/
S0960852416304382 

 
Xu, H., Qi, L., Chen, Y., Wen, Q., Wu, J., Duan, T., & 

Wang, Y. (2018). Preparation and microbial fuel 
cell application of sponge-structured hierarchical 
polyaniline-texture bioanode with an integration 

378



  
 SUSTAINABILITY, ENVIRONMENT, 

AND ENERGY 

of electricity generation and energy storage. 
Journal of Applied Electrochemistry, 48(11), 
1285. 
https://link.springer.com/article/10.1007/s10800-
018-1252-9 

  
Yin, Y., Huang, G., Di, M., Xue, C., Li, W., Zhang, L., 

& Liu, Y. (2017). Increased electroactive species 
concentration in anodic biofilm of Geobacter-
inoculated microbial fuel cells under static 
magnetic field. Research on Chemical 
Intermediates, 43(2), 873. 
https://www.researchgate.net/publication/305694
977_Increased_electroactive_species_concentrati
on_in_anodic_biofilm_of_Geobacter-
inoculated_microbial_fuel_cells_under_static_ma
gnetic_field 

 
 

379



  
 SUSTAINABILITY, ENVIRONMENT, 

AND ENERGY 

A Review on the Potential and Efficacy of Plant-Based Mosquito 
Repellents Against DEET-Based Mosquito Repellents 

 
Andrea Ysobel T. Bacolor, Jenmond Alphine V. Guno, Dominic Kyle S. Rodriguez, Paula Justine F. 

Santos, and Eula Kathrina M. Tizon 
De La Salle University Integrated School, Manila 

 
AAbbssttrraacctt::  The number of insect-borne diseases has brought many health-related issues, 
prompting the search, discovery, and formulation of insect repellents to prevent the acquisition 
of diseases. However, the preferred and conventional chemical-based repellent has downsides 
contrary to the benefits, such as the concern towards human and environmental safety. 
Meanwhile, scientific understanding of plants is mainly underexplored, resulting in people’s 
preferences for chemical-based insect repellents. The main objective of this review was to 
evaluate the efficacy of N, N-diethyl-3-methyl-benzamide (DEET), found in chemical-based 
repellents, and terpenes, found in plant essential oil-based repellents, to show the potential of 
both, along with the possibility of using plant-based repellents as an alternative to the 
conventional ones. The review was done by comparing and analyzing the fundamental data 
obtained from previous studies, focusing on the DEET or essential oil concentration, repellency 
rate, protection time for the efficacy, and the mosquito species that the tested repellents have 
shown to repel. After reviewing and comparing the results from primary sources, the 
researchers concluded that DEET-based and plant-based repellents both have potential 
depending on the concentration and the process of repellent formulation, as some plant-based 
repellents demonstrate longer protection times and thus greater potential than some of the 
DEET-based ones. 
 
KKeeyy  WWoorrddss::  DEET; terpenes; mosquito repellent; repellent-active compounds; efficacy 
 

 
1. INTRODUCTION 
 
1.1. Background of the Study 

Blood-sucking and disease-carrying 
insects are a major cause of illness to children 
and adults worldwide, especially in tropical and 
subtropical climates (Family Doctor, 2017). This 
prompted the search and formulation of 
repellents that contain the ingredient N, N-
diethyl-3-methyl-benzamide (DEET) to prevent 
such insect-borne diseases. While DEET 
repellents are proven to be the most preferred 
and widely used (Moore et al., 2018), there are 
human safety and environmental concerns along 
with its use. High concentrations (10% or more) 
being needed for the application to be effective 
can produce adverse effects such as dermal 
reactions, neurotoxic and cardiotoxic effects, 
seizures, or convulsions (Legeay et al., 2018). 
DEET has also been detected in wastewater, 
surface water, and groundwater (Gao et al., 
2020). Moreover, studies have shown that these 

conventional repellents can already be resisted 
by Aedes aegypti (Almadiy, 2020). Thus, it is 
significant to search for repellent alternatives 
that do not include hazardous chemicals and 
instead take on safer and natural ingredients 
that pose fewer risks, such as those derived from 
plant extracts. Although plants as repellents 
have potential and are already moderately used, 
the scientific understanding of these plants is 
underexplored. This review looks more into 
plant-based repellents, evaluates their efficacy, 
and compares them to those of chemical-based 
repellents.  

 
1.2. Research Objectives 

To be able to evaluate and compare the 
efficacy of chemical-based and plant-based mosquito 
repellents with the active compounds present, the 
researchers did the following: 
research published articles dating from 2016 to 2021; 
determine the properties of active compounds of both 
chemical-based and plant-based repellents;  
compare and evaluate significant similarities and 
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differences in the efficacy of DEET and essential oils 
with terpenes as mosquito repellents; and 
conclude the potential of plant-based repellents as an 
alternative to chemical-based repellents. 
 
1.3. Scope and Limitations 

The scope of this review is the evaluation of 
the potential of chemical repellents based on DEET 
and natural repellents based on plant essential oils 
(EOs) containing terpenes. This review covered 
various studies that measured the repellent activity of 
the said compounds against mosquito species of the 
order Diptera. With the reported data from previous 
studies, the present study is only in the form of a 
written review. A conclusion regarding the potential 
of plant-based repellents and chemical-based 
repellents was formulated only through the obtained 
information from the gathered studies. 
 
1.4. Significance of the Study  

The study serves as an exploration and 
evaluation of plant-based and chemical-based 
repellents through their efficacy. Through this, the 
study imparts knowledge to the general public by 
providing information and conclusions about the 
potential of the conventional chemical-based 
repellents and the natural repellents that are 
accessible and environmentally friendly. It 
contributes to the awareness of communities in 
tropical and subtropical areas regarding the 
advantage and usefulness of phytochemicals from 
plants to control insects. On a larger scale, this could 
contribute to the production of chemical-based and 
plant-based repellents, as a broader understanding of 
the two is essential for future innovations. 

 
2. METHODOLOGY 
 
2.1 Subsection 

Give the support for your main claim by 
showing evidence for it.  What are the foundations of 
your claim (theoretical framework)? What 
conclusion/s follow from it.  How are you deriving the 
conclusion from the basis/bases of your claim 
(methodology)?  It is not always necessary to actually 
state the specific logical rules for your inferences.  It 
depends on the style that you are taking on in writing 
your paper.  (In papers that are not highly analytical, 
if you find it necessary to label the actual process/es of 
derivation of your conclusion, do it in the footnotes.) 
But the correct inference must be made apparent here 
and you have to convince your audience of your 
argument. 

Figures and tables should be referred to in the 
text. They should be centered as shown below and 
must be of good resolution.  

2. Review of Related Literature 
2.1. Active Compounds 
   2.1.1. Chemical-Based N, N-diethyl-3-methyl-
benzamide 
 

Chemical compounds are often used in the 
formulation of commercially available repellent 
products. Figure 1 shows the chemical structure of one 
of the most widely used synthetic chemicals, N, N-
diethyl-3-methyl-benzamide, commonly known as 
DEET. 

 
Figure 1. Chemical Structure of N, N-diethyl-3-
methyl-benzamide 
 
DEET is known to be the ‘gold standard’ for repellents 
for its long-lasting repellency towards different 
species of arthropods such as mosquitoes, ticks, fleas, 
and flies. DEET-based repellents are available 
worldwide today in various formulations, including 
aerosols, creams, lotions, sprays, gels, sticks, and 
wipes (towelettes) at concentrations ranging from 5% 
to 100% (Riffell, 2019). 
 
   2.1.2. Plant-Based Terpenes 

Among the classes of plant secondary 
metabolites, terpenes is the largest and most diverse 
group. As shown in Figure 2, terpenes are composed of 
branched 5-carbon isoprene units assembled in 
different ways and are thus classified according to the 
number of isoprene units they contain (Ali, 2020; 
Ramirez-Gomez et al., 2019). These lipid-soluble 
compounds are synthesized by all organisms through 
the mevalonate and deoxy-D-xylulose pathways 
(Sahebi et al., 2017). 

Figure 2. Chemical Structure of Various 

Terpenes 
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Monoterpenes, which consist of two isoprene 
units, are important components of plant EOs. 
Limonene, linalool, linalyl acetate, citronellal, and 
carvone are some of the monoterpenes (Hussein & El-
Anssary, 2018). Terpenes and terpenoids being 
constituents of most EOs, allow them to act as insect 
repellents (Ali, 2020; Valduga et al., 2019). 

 
2.2. Study Designs and Methods 
 
   2.2.1. Gas Chromatography-Mass Spectrometry 

Gas chromatography-mass spectrometry 
(GC-MS) is the method used to identify and quantify 
the active constituents in the extracted EOs from 
plants. The identification of the chemical components 
and the calculation of their corresponding percentage 
compositions are done as the peaks of the 
chromatographs are compared with the library 
(Arpiwi et al., 2020; Manh & Tuyet, 2020). 

 
   2.2.2. Nanoemulsion and Microencapsulation 
Processes for Repellent Formulations 

Mohammadi et al. (2019) used the process of 
nanoemulsion for the formulation of some plant-based 
repellents. Nanoemulsion is the two-phase dispersion 
of two immiscible liquids, either water in oil or oil in 
water droplets which are stabilized by an amphiphilic 
surfactant (Singh et al., 2017). Moreover, Misni et al. 
(2016) utilized microencapsulation to formulate some 
repellent lotions tested against Ae. aegypti. 
Microencapsulation is a method used particularly in 
commercial repellent formulations, wherein the EO is 
encapsulated by a natural or synthetic polymeric 
membrane for it to control the release rate and 
prevent the volatile compounds from evaporating 
(Beestman 2003, Tuetun et al., 2008, as cited in Misni 
et al., 2016). 

 
   2.2.3. Repellency Test 

The arm-in-cage method is a measurement 
test of efficacy for topical mosquito repellents under 
laboratory conditions. In this method, starved female 
mosquitoes are contained in the test cage where the 
skin impregnated with the repellent is exposed. The 
repellent is applied to the forearm area while a glove 
contours the unexposed part to prohibit the 
mosquitoes from biting there (Colucci & Müller, 2018). 
Mohammadi et al. (2019), Manh and Tuyet (2020), 
Misni et al. (2016), and Arpiwi et al. (2020) used this 
method based on the WHO guidelines (2009) with a 
few modifications to determine the efficacy of 
mosquito repellents. 

 
 
 
 

3.1. Search Strategies and Inclusion 
Criteria 

This review used research articles and 
studies written and published in various journals over 
the last five years, from 2016 to 2021. Most articles 
were researched using Google Scholar, ScienceDirect, 
and PubMed and were accessed using the researchers’ 
accounts and the De La Salle University Library’s 
online databases. To look for published works done by 
other researchers relevant to the scope, the search 
terms used were ‘mosquito repellent,’ ‘DEET,’ 
‘secondary metabolites,’ ‘terpenes,’ ‘chemical 
constituents,’ and ‘repellent activity.’ 
 
3.2. Screening Process 

With various available publications about the 
repellent activities of DEET and plant EOs with 
terpenes, the researchers screened the date of 
publication and article types, not considering those 
published earlier than 2016 or were in the form of a 
review article. The titles and abstracts were then 
screened; articles that focused on larvicidal activity or 
did not test against mosquitoes were eliminated. 
Lastly, the full-text articles of those deemed relevant 
to the review were checked for eligibility; those that 
did not provide sufficient information about the active 
compounds DEET or terpenes and their protection 
ability against mosquitoes were excluded. 
 
3.3. Data Analysis Strategy 

With the researched related works, the 
researchers presented the properties of the active 
compounds of chemical-based and plant-based 
repellents. Essential data and results from the 
publications, such as the plant species, plant parts 
used, and the EO’s active constituents, DEET or EO 
concentration in the formulated repellent, repellency 
rate, protection time, and mosquito species repelled by 
each of the formulations, were organized and 
summarized into a table, ordered by the chemical-
based DEET, then the plant-based EOs. Analysis and 
evaluations on the efficacy of different repellent 
formulations based on protection time were then made 
to compare the potential of chemical-based and plant-
based mosquito repellents. 
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3.  RESULTS AND DISCUSSION 
3.1. Active Compounds 

 

 
ABC other studies that identified the active 
constituents present in the same EOs were used 
because the researchers who tested on these EO-based 
repellents did not perform GC-MS. 

The researchers of the present study were 
able to compile the data from previous studies, as 
summarized in Tables 1 and 2, because these studies 
used the same bioassay method or study design 
wherein the formulated repellents were directly 
applied to the skin of the forearm of human subjects. 
The studies provided information about the repellency 
rate, repellency time, and species repelled by the 
formulated repellents. Moreover, the DEET or EO 

concentrations listed in the tables refer to the 
percentage by volume composition of either DEET or 
a plant EO in each of the repellents formulated by the 
researchers. 

Table 1 shows the interrelation of the 
repellency rate and repellency time of a formulated 
repellent with a particular DEET concentration tested 
on either Ae. aegypti or An. stephensi. Meanwhile, 
Table 2 shows the EOs obtained from certain parts of 
plants whose repellent formulations were tested on 
either Ae. aegypti or An. stephensi. 
As can be seen in Table 1, DEET-based repellents 
provide long protection times, depending on the DEET 
concentration, against Ae. aegypti and An. stephensi, 
thus being widely used in conventional repellents. In 
contrast, Table 2 shows that all the active constituents 
in plant EOs identified by the researchers contained 
an abundance of terpenes as the major compounds, 
which previous studies explain to provide the 
potential of plant-based repellents against different 
mosquito species. 

Several studies present the comparable 
potential of DEET-based and plant-based repellents 
in terms of protection time. The nanoemulsified 
eucalyptus-based repellent at 50% concentration 
having a complete protection time (CPT) of 5.51 hours 
against An. stephensi (Table 2) is shown to be close to 
the formulated 25% DEET repellent with a CPT of 
6.10 hours against the same species (Table 1). 
Meanwhile, the 5% and 10% concentrated DEET-
based repellents, which present complete protection 
against Ae. aegypti after 2 hours (Table 1), exhibit the 
same repellent potential to a 15% or 20% 
concentration of a microencapsulated repellent based 
on the EO of either lime, pomelo, or galangal in terms 
of the time for complete protection (Table 2). There are 
even some plants that have demonstrated a longer 
CPT than the previously mentioned DEET-based 
repellents. As presented in Table 2, these were the 
100% wild mint EO-concentrated repellent, which had 
a CPT of 2.75 hours, and chaste tree EO-based 
repellents at a concentration of either 5% or 6%, as 
they both demonstrated complete protection against 
Ae. aegypti up to 3 hours post-application. Given that 
these 5% and 6% chaste tree EO-based repellents 
already exhibit a high repellency rate at a longer time 
of protection, although formulated at a low 
concentration, chaste tree-based formulations with 
higher concentrations of EO may provide a longer CPT 
and exhibit a greater potential. 

Furthermore, Tables 1 and 2 show that as the 
EO concentration in the formulated repellent is 
increased, the corresponding time that provided 
complete protection also increased. Although DEET-
based repellents formulated at higher concentrations 
of the active compound demonstrate a longer 
protection time, the risks or concerns in human and 
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environmental safety associated with their 
concentrations and their use reduce their 
advantageous potential. In addition, as shown in 
Table 2, the nanoemulsion and microencapsulation 
processes for the formulation of plant-based repellents 
have significantly increased their protection time and 
potential, similar to DEET, compared to those that 
were formulated the standard way, with no additives 
present. The effects of these additives and methods 
and the concerns that may come with higher 
concentrations of plant EOs require further study to 
potentially widen the use of plant-based repellents. 
Such comparisons from different articles over similar 
variables, including DEET or EO concentration, 
repellency rate, or protection time, show that plant-
based repellents that contain an abundance of 
terpenes as active constituents indeed have potential 
repellent properties against various mosquitoes that 
is comparable to that of DEET. 
 
4.  CONCLUSIONS 

Comparing the various studies that 
presented the concentration, repellency rate, and 
protection time of DEET-based and plant-based 
repellents, it has been found that both have their 
potential repellent properties. Some of the repellents 
formulated with plant essential oils that contain 
terpenes, depending on the concentration, even 
exhibit longer protection times than DEET. This 
clearly shows that essential oil from plants can be 
utilized as an alternative to DEET-based repellents, 
which are known to have drawbacks, harms, and 
disadvantages. 

Awareness regarding the potential of 
repellents based on various plant species that contain 
terpenes must thus be increased, as they can also be 
preferred and used as an alternative to chemical-
based repellents. Moreover, further research is 
recommended on the repellents toward other 
mosquito species and insects, the plants containing 
other secondary metabolites as major compounds, and 
the repellent formulations that would improve their 
longevity and potentially widen their application and 
utilization. 
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AAbbssttrraacctt::  As the world faces a looming crisis of water scarcity and contamination, water use 
and safe consumption have been compromised worldwide. People depend on tap water whose 
contamination causes a wide range of diseases, which are often life-threatening. Given that 
water purifying methods are not commonly accessible in households, and solar stills are only 
efficient with sunlight, this study employed a creation of a solar-powered water distiller 
prototype that can be used in small settings. The study consisted of designing and building a 
battery-powered safety testing setup, safety testing, designing and building of the solar-
powered water distiller prototype, prototype testing, and data collection. An integration of 
hardware materials, i.e., 2 stainless steel cylindrical containers, AWG 14, car glow plug heater, 
customized condensation sloping lid, and 12V4.5Ah battery, was done in building the safety 
testing setup. The safety testing was followed by the removal of the 12V4.5aH battery, and the 
consequent integration of the 50-watt solar panel, solar charge controller, and 12V30Ah 
battery. After five (5) experimental testings, the solar-powered water distiller prototype 
produced an average volume of 58.6mL in an average heating time of 112.2 minutes, making 
an average distillation rate of 31.3mL/hr. Such a distillation rate was obtained under an 
average ambient temperature of 31.2oC, average starting battery voltage of 12.3, and average 
end battery voltage of 4.1.   
 
KKeeyy  WWoorrddss::  water distillation; solar distillation; distillation 
 

1. INTRODUCTION 
Water is crucial to human survival. It 

eliminates body toxins, flushes waste, and regulates 
body temperature. It is the key to survival that 
humans can only last 3-4 days without it. 
Unfortunately, within the past hundred years, water 
use has been growing at a rate more than twice the 
human population's growth, making water 
insufficient to meet global demands. As water supplies 
continue to shrink, some parts of the world face a 
looming crisis (Casella, 2019). About 4 billion people, 
representing nearly two-thirds of the world's 
population, experience severe water scarcity once a 
month in a year (Mekonnen and Hoekstra, 2016).  

 Safe and readily available water is vital for 
public health, primarily when used for drinking and 
food production. However, in 2017, 2.2 billion people 
do not have safely managed drinking water services 
located on-premises, available when needed, and free 
from fecal and priority chemical contamination (WHO, 
2019). Consequently, people have depended on tap 
and underground water reservoirs for their 
freshwater needs but these sources do not always 
prove to be beneficial to one’s health due to the 
presence of excessive salinity and deficient sanitation, 
which widely exposes people to water-borne illnesses, 
such as diarrhea, cholera, and typhoid fever.
 The process of water distillation requires 

heat to evaporate water. The vapor, then, undergoes 
condensation, producing distilled water. This process 
removes water impurities, which can be any 
suspended substance, such as heavy materials, salts, 
and microbiological organisms (Kucera, 2005). 
Moreover, in distillation, solar energy can be utilized 
wherein the heat of the sun will heat the water, which 
is placed underneath a transparent cover, to 
evaporation. In the study conducted by Arunkumar, 
Vinothkumar, Ahsan, Jayaprakash, and Kumar in 
2012, the most productive solar still model was the 
tubular solar still coupled with pyramid solar still, 
which has tubes and a 4-phased glass sloping top 
where the water vapor condensed, and accumulated. 
However, the downside of solar distillers like this is 
that although they can yield an ample amount of 
distilled water, they cannot function unless solar 
energy can be harnessed. They also depend their 
productivity on their size, meaning that the smaller 
they are, the less the volume they can subject to 
distillation. 

  As the mentioned global problem of water 
purifying methods not being commonly accessible in 
households and solar stills being inefficient in the 
absence of sunlight, this study aimed to integrate 
hardware materials to create a solar-powered water 
distiller, which can be used in small settings. 
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2. METHODOLOGY 

The activities done in attaining the research 
objectives were composed of the designing and 
building of the battery-powered safety testing setup, 
safety testing, designing and building of the solar-
powered water distiller prototype, and prototype 
testing and data collection. The completion of 
activities ranged for nine months (July 2020 to March 
2021). 

 
2.1. Materials 

 The materials used in building the battery-
powered safety testing setup were two Phelps Dodge 
AWG 14  (1 meter each), stainless steel car glow plug 
heater, two stainless steel cylindrical containers (9in 
height x 8.9in diameter each), CSBattery 
12V4.5Ah/20HR battery, and a customized stainless 
steel condensation sloping lid (See Figures 1-2). 
 

 
FFiigguurree  11..  Front View of the Condensation Sloping Lid 

 
FFiigguurree  22..  Bottom View of the Condensation Sloping Lid 

 
 The same wirings, heater, containers, and 
sloping lid were used in building the solar-powered 
water distiller prototype, only that a 50-watt foldable 
monocrystalline solar panel from Best Choice 
Philippines, DJ Scorpio Lead Acid 12V30Ah/20HR 
battery, and a PWM solar charge controller were 
added in the setup. 

A measuring pitcher, measuring cup, Google-searched 
weather indicator, multimeter, and timer were used 
for the data collection. 
 
2.2. Designing and Building of the 
Battery-powered Safety Testing Setup 
 In accordance with the diagram shown in 
Figure 3, the procedures in building the battery-
powered safety testing setup involved the attachment 
of the car glow plug heater into the two 1-metered 
AWG 14, insertion of heater on the inside bottom of 
container 1, adjoining of reservoir container to the 
first container via condensation lid, and connection of 
AWG 14 to the 12V4.5Ah battery. 

 
FFiigguurree  33..  Battery-Powered Safety Testing Setup Diagram 

 
2.3. Safety Testing 

For this phase, 1L of water was subjected to 
distillation using the battery-powered safety testing 
setup. The safety testing determined whether the 
heater worked given a power source. 
  
2.4. Designing and Building of the 
Solar-powered Water Distiller 
Prototype 

The 12V4.5Ah battery was removed from the 
safety testing setup. It was followed by the integration 
of the 12V30Ah battery, 50-watt solar panel and solar 
charge controller, as shown in the diagram in Figure 
4. 

 
FFiigguurree  44..  Final Prototype Diagram 
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2.5. Prototype Testing and Data 
Collection 
 The prototype was tested for five consecutive 
days. It was given three hours from 11AM to 2PM to 
perform its mechanism (Figure 5). The ambient 
temperature was recorded for each experiment. The 
solar charge controller’s float charge, lead reconnect, 
load disconnect, programmable timer, and battery 
type were set as 14.5v, 11.0v, 10.7v, 24, and B1, 
respectively. The voltage in the battery, 5-10 seconds 
after the heating process started, was measured and 
was regarded as the starting battery voltage. The 
heating of the car glow plug was timed until it came to 
a stop. The battery’s voltage was measured again and 
was regarded as the end battery voltage. After the 
system shut down, the prototype was given 40 
minutes to cool down to give time for the remaining 
impure hot water to evaporate and condense. Finally, 
the volume of produced distilled water was recorded. 
 

 
FFiigguurree  55..  Prototype’s Mechanism 

 
2.6. Data Analysis 

To assess whether there were significant 
differences in the prototype’s performance, all data 
values from each experiment were put in a table for 
comparison. The mean of all data values per category 
was computed including the 5 distillation rates 
(mL/hr) that served as the prototype’s average rate of 
distillation. The rate of distillation per experiment 
was determined through the formula rate of 
distillation= volume (mL)hour (hr). 

 
3.  RESULTS AND DISCUSSION 
 
3.1. Safety Testing 

The safety testing setup shown in Figure 6 
was built according to its design (Figure 3). The 
incandescence of the car glow plug heater shown in 

Figure 7 proved that the positive and negative polar 
attachment between it and the AWG 14 (Figure 8) was 
compatible after being powered by the 12V4.5Ah 
battery.   
 

 
FFiigguurree  66..  Safety Testing Setup 

 

 
FFiigguurree  77..  Incandescence of Heater 

  

 
FFiigguurree  88..  Heater Attached to AWG 14 
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As the 1L of water was heated in the first 
container during the safety testing, condensed water 
droplets formed on the cylindrical wall of the 
container whose surface area was not submerged (see 
Figure9).  

 

 
FFiigguurree  99..  Condensed Water Droplets on the Unsubmerged 

Wall of the Container 
 

After 14 minutes, the battery was drained 
and the heater stopped. No distilled water was 
collected in the second container. 

 
3.2. Final Prototype Testing 

 

 
FFiigguurree  1100..  Final Prototype 

 
After the safety testing, the building of the 

final prototype (Figure 10) was done according to its 
design shown in Figure 4. 

Simultaneous prototype testing and data 
collection started when the heating process of the final 
prototype began. The heating process started when 
the wirings attached to the heater were pressed 
against their corresponding electrical poles in the 

12V30Ah battery. The wirings’ attachment and 
detachment to the battery poles served as the on and 
off of the prototype’s heating process. 

After the 12V30Ah battery’s voltage dropped 
to an average of 4.1 (see Table 1), the heating process 
stopped. As the prototype cooled, a considerable 
amount of water droplets formed on the vertical 
bounds of the lid when it was detached from the 
containers (see Figure 11).  

 
FFiigguurree  1111..  Condensed Water Droplets on the Lid’s 

Vertical Bounds  
 

The testing results after the 5-day trials can 
be seen in Table 1 below. 

 
 

4.  CONCLUSIONS 
There was no irregularity in terms of the 

prototype’s distillation rate obtained from each trial. 
The prototype was able to produce a relatively low 
volume of distilled water, an average of 58.6mL to be 
exact, in an average time of 112.2 minutes, making an 
average distillation rate of 31.3mL/hr. Such a rate can 
be obtained with specific conditions, i.e., average 
ambient temperature of 31.2oC, average starting 
battery voltage of 12.3, and average end battery 
voltage of 4.1.  

Based on the conducted testings, it can be 
concluded that such a low distillation rate resulted 
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from four main reasons. First, the containers were too 
big for a 1L distillation trial. A liter of water that was 
poured into the first container left an ample amount 
of area unfilled, which concomitantly resulted to the 
exposure of an ample amount of unsubmerged surface 
area in the container. The unsubmerged surface area, 
then, became a vertical bound where the vapor 
adhered, condensed, and dropped for redistillation. 
Second, there was also an ample amount of vertical 
surface area in the condensation sloping lid where the 
vapor condensed. From there, the condensed droplets 
also cycled to drop to the first container for 
redistillation as the heating process continued. Third, 
the car glow plug heater that was inserted was too 
short to reach the middle of the first container. It was 
only able to concentrate its heat on the container’s 
side, which made most of the vapor condense on the 
inside vertical bounds of the prototype. Lastly, the 
solar panel’s wattage is too low to recharge the 
12V30aH battery while the battery continued to use 
up its power to supply the heating process. 

Although a maximum of 3.7 liters can be 
poured into the first container, based on the final 
prototype testing, the prototype’s power could only 
make the heating process work for less than 2 hours. 
A load bigger than 1 liter would lengthen the time for 
the water to heat and evaporate, thereby draining the 
battery with the prototype only producing less than an 
average of 31.3 mL per hour or none at all.  

To yield more distilled water with the same 
average heating time the 50-watt solar panel and 
12V30Ah battery could support, there are two ways 
that can be considered. First, it is recommended to 
replace the car glow plug heater with a circular DC 
heater that can evenly distribute the heat among the 
load. However, it is crucial to take note that the 
heater’s wattage should not exceed 50; otherwise, the 
battery will drain in less than the average heating 
time of 112.2 minutes due to the replacement’s higher 
consumption. Second, to avoid distilled water losses, 
as much as possible, minimize the surface area of the 
sloping lid’s vertical bounds by coming up with a 
modified lid model. Also, the use of smaller containers 
is recommended if only a load of 1 liter or less is 
preferred for the prototype. On the other hand, to 
distill bigger loads using the prototype with the same 
containers and heater, it is recommended to raise the 
wattage of the solar panel, as well as the battery’s 
voltage and amp-hour rating (Ah). 
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AAbbssttrraacctt::   One of the main contributors to the waste problem in the Philippines is 
citrus fruits because of their high yield. Various studies have investigated the 
utilization of citrus fruit waste for different applications. However, there is a lack of a 
systematic mapping study that can bring these studies together. Thus, this study 
employed a systematic approach to determine the utilization of citrus fruit wastes 
which will be beneficial to reduce waste in the landfill. This study sought to: 1) 
investigate the trends in current research on citrus fruit waste utilization, 2) identify 
the processes undergone by citrus fruit waste to achieve their respective applications, 
and 3) observe the techniques that have been utilized to evaluate the efficiency and 
performance of citrus fruit waste products. The study performed a general search for 
papers related to citrus fruit waste utilization in Scopus search engine. The documents 
were organized into specific categories, and data extraction was performed.  After the 
data was analyzed and the following results were obtained: there is a continuous 
increase in the amount of research on citrus fruit waste utilization, citrus fruit peels 
are the most commonly used type of waste, citrus fruit wastes undergo rigorous 
processes that mostly involve heat to reach their applications, and most studies utilize 
pore size and BET surface area to evaluate fruit waste products. In conclusion, citrus 
fruit waste utilization is a topic with great potential, and will contribute to solving the 
waste management problem in the country. 
 
KKeeyy  WWoorrddss::  citrus fruit waste; waste treatment; environment; systematic mapping 
study; sustainable management 
 

1. INTRODUCTION 
The Philippines is a tropical country with a 

high production of fruit-related products yielding high 
amounts of fruit waste (Zafar, 2020; PSA, 2019a, 
2019b, 2019c, 2019d). In 2015, it imported over 86,967 
metric tons of citrus fruits, contributing to the amount 
of citrus fruit waste in the country (PSA, 2015). Solid 
waste management is an issue in the country due to 
the high rates of waste generation (Atienza, 2020). 
Thus, the majority is placed into dumpsites or 
waterways, contributing to flooding and pollution 
(Flores et. al., 2018). Data shows that 95% of 
household solid waste can be reused. 43% of which can 
be recycled and 52% can be composted (Castillo & 
Otoma, 2013). This implies that there is a lack of 
awareness for their usefulness and has led to the 
belief that most solid waste is purposeless.  

One topic of interest is the use of citrus fruit 
waste, which is rich in carbon and has been observed 
in wastewater treatment as an absorbent for 
wastewater contaminants (Pathak et.al. 2017). 

Common and sustainable citrus fruit waste utilization 
methods such as biochar, nanocatalyst, and activated 
carbon were discussed in research regarding citrus 
fruits. Biochar is a crushed carbon material modified 
through physical and chemical activation processes 
utilizing raw waste materials such as sewage sludge. 
It is utilized as an adsorbent of pollutants, catalysts, 
and soil amendment (Cha et al., 2016).  Contrarily, 
activated carbon (AC) has high levels of porosity, 
adsorptive capacity, and surface area. It is also 
activated using either physical or chemical processes 
through agricultural bio-waste materials such as palm 
shells. Lastly, nanocatalysts are yielded from 
nanomaterials and are applied in carbon nanotubes, 
water purification, and biodiesel production 
(Chaturvedi et al., 2012). 

In this study, a systematic mapping approach 
will be utilized to gather and synthesize data 
(Petersen, 2015). This is employed to create an 
overview of a research area without progressing it. It 
serves only as a congregation of published knowledge 

392



  
 SUSTAINABILITY, ENVIRONMENT, 

AND ENERGY 

within a given limit and to identify knowledge gaps for 
future research. (James, 2016). As it stands, there 
have been numerous studies related to citrus fruit 
utilizations, but a lack of a systematic mapping study 
that can collect and bring all of these studies together. 

In this paper, we will employ a systematic 
mapping approach for the   utilization of citrus fruit 
wastes that can be applied in the Philippines. The 
objective of the study is to create a framework for the 
systematic mapping of the different applications of 
citrus fruit waste through literature search, in terms 
of; their utilization, processes, and performance. 
Recent trends and advances in the studies will also be 
examined. The scope of this study will be limited to 
citrus fruits local to the Philippines, such as 
calamansi, pomelo, and orange. Aside from this, the 
study will also be limited to sustainable biomass 
utilization methods, like activated carbon, biochar, 
and nanocatalysts. This research will be considered as 
a desktop study; it will focus on the data analysis of 
literature for results. Only research published from 
2009 to 2020 in the English language found in Scopus 
will be included. 

 
 

2. METHODOLOGY 
The systematic mapping approach was used 

in this study to provide an overview of the different 
utilizations of citrus fruit waste. This study will follow 
a systematic approach shown in Figure 2.1 which were 
adapted from a study by Petersen et. al in 2008. 

2.1 Definition of Research Questions and 
Review of Scope 

For this study, the following research 
questions were identified:  

1. What are the trends in the current research 
on citrus fruit waste utilization? 

2. What are the processes undergone by citrus 
fruit waste to achieve their respective 
applications? 

3. What techniques have been utilized to 
evaluate the efficiency and performance of 
citrus fruit waste products? 
 
As a review of scope, this study will focus on 

citrus fruits that are abundant and originate from the 

Philippines and will only consider studies published in 
Scopus between 2009 and 2020. 

 
2.2 General Search 

 In compliance with the scope 
mentioned for this study, a search protocol was 
formulated. Firstly, the search engine chosen for this 
study was Scopus and the primary method of search 
was through article title, abstract, and keywords. The 
search utilized Boolean operators to limit the results 
appropriately and only considered papers that were 
published between 2009-2020 and in the English 
language. The search string utilized for the search 
was: (TITLE-ABS-KEY (citrus AND (sinensis OR 
grandis OR microcarpa OR poonensis OR maxima OR 
citrofortunella)) AND TITLE-ABS-KEY ( waste AND 
material)).  

 
2.3 Filtering of Relevant Papers and 
Categorization 

 The papers returned by the search 
string were filtered by the reading of their abstract, 
title, and keywords. Only papers deemed relevant to 
the study were collected for data extraction. The 
papers would be categorized into activated carbon, 
biochar, and nanocatalyst. 

 
2.4 Extraction of Relevant Data and 
Analysis 

Extraction of relevant information was then 
performed. Specific parameters from each paper were 
observed and recorded for further analysis and 
comparison. For activated carbon, the parameters 
that would be observed are particle size, BET surface 
area, and maximum adsorption capacity. For biochar, 
the parameters that would be recorded are BET-N2 
specific surface area, total pore volume, and ash 
content. Lastly, for nanocatalysts, the parameters 
that would be observed are utilization and yield. Then, 
the recorded data would be analyzed and presented 
using graphs and figures. 

 
3.  RESULTS AND DISCUSSION 

RQ1: What are the trends in the current 
research on citrus fruit waste utilization? 

The search string that was previously defined 
returned 145 papers, 91.7% of which were published 
as journal articles, while the rest were presented as a 
conference paper or included in a book chapter. 
Through a search analysis within Scopus, it can be 
seen in Figure 3.1 that there has been a progressive 
increase in the amount of studies related to citrus fruit 
waste utilization. Of the 145 results, only 55 were 
found to be relevant to this study, 38% of which were 
related to activated carbon, 29% of which were under 
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biochar, and 33% were under nanocatalyst as seen in 
Figure 3.2. 

 

 
RQ2: What are the processes undergone by 

citrus fruit waste to achieve their respective 
applications? 
Biochar 

The production of biochar requires the 
heating of a biomass with little to no oxygen. This was 
observed to be commonly through pyrolysis, as 13 of 
the 16 collected studies utilized this method. The 
figure below shows the process of biochar production.   

 
 

FFiigguurree  33..33 Process of Biochar Production 
 

In pyrolysis, Drying and Conditioning occurs 
when biomass is dried in the temperatures between 
100°C and 150°C for a moisture content of 15%. Next, 
Torrefaction enables the biomass to be grinded as it is 
heated to higher temperatures between 200°C and 
280°C. Exothermic Pyrolysis then occurs when the 
temperature reaches 250°C to 300°C up until 400°C 
where the molecular bonds are broken further 
(Biochar for Sustainable Soils, n.d.).  
 
   Activated Carbon 

Activated carbon production requires 
activation of a biomass. In the context of citrus fruit 
waste, peels are the most commonly used biomass. 
This is subjected through activation to produce porous 

material and can occur physically or chemically. 
Seven (7) of the 21 researched papers utilized physical 
activation, while 14 utilized chemical activation. The 
figure below shows the process of activated carbon 
production. 

 
Figure 3.4 Process of Activated Carbon Production 
 

In physical activation, the material 
undergoes carbonization before activation. During 
carbonization, the material is placed into a furnace 
where it is cooked at extreme temperatures ranging 
from 600-900°C for several hours. Certain studies 
have noted that higher carbonization temperatures 
have led to higher adsorptive capacity (Zeng et. al., 
2013). Next, oxidation occurs through a process 
involving steam, where the carbonized material is 
exposed to oxidizing atmospheres in the form of steam 
at temperatures above 250°C.  

In chemical activation, the carbon material is 
impregnated with certain chemicals, typically acids or 
strong bases. This is done by crushing and milling the 
material into small particles which are then mixed 
with the desired chemicals. Once the impregnation 
process is finished, the material is subjected to 
temperatures between 250-600°C where it is 
simultaneously carbonized and chemically activated. 
Then, the resulting carbon is washed with water to 
remove remaining acid and is subsequently dried. 
   Nanocatalysts 

Nanoparticle production is mostly done 
through green synthesis as it is environmentally 
friendly and efficient. All 18 studies collected for 
nanocatalysts utilized green synthesis as their 
method of production. The figure below shows the 
process of nanocatalyst production. 

FFiigguurree  33..55 Process of Nanocatalyst 
Production 

 
Green synthesis utilizes microorganisms to 

produce nanoparticles and is achieved through the 
selection of an environmentally acceptable solvent 
and appropriate reducing agents (Jegadeeswaran et. 
al., 2012). In the context of citrus fruit waste, fruit 
peels are regularly utilized as the reducing agents. 
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The process of green synthesis begins with the chosen 
parts of the plant, which are washed then cut into 
small pieces. Afterwards, the small pieces are finely 
grinded and boiled in water for several hours. The 
extract can be further purified through filtration and 
centrifugation. Once the extract is complete, the 
appropriate metallic salt is incubated with the extract 
in water to produce the nanoparticles of the desired 
metal ion. 

 
RQ3: What techniques have been utilized to 

evaluate the efficiency and performance of citrus fruit 
waste products? 

Biochar 
BET-N2 Specific Surface Area 
Figure 5.3.1.1 illustrates the surface areas of 

the biochar wherein the largest surface area is found 
to be 2457.367 m2/g in Cheng et al. (2020). For the 
least of the biochar, it would be 0.21 m2/g in 
Abdelhafez (2016). It can also be observed that the 
majority of the results ranged from 6.7 - 53 m2/g. 

 

 
FFiigguurree  33..66 BET-N2 Specific Surface Area 
 

   Total Pore Volume 
For Figure 5.3.1.2, it illustrates the total pore 

volume of gathered works. The largest pore volume of 
1.14 cm3/g found in Cheng et al. (2020) and the least 
in Abdelhafez (2016) with 0.00016 cm3/g. The 
majority of the results appear to lie within 0.008 - 
0.035 cm3/g.                                                                       

FFiigguurree  33..77 Total Pore Volume - BC 
 
 
 
 
 
 
 
 

Ash Content 
In Figure 3.8, the study with the highest ash 

content observed was 34.22% in Ai, et al. (2020). 
Meanwhile, the least observed was 0.30% found in 
Chen and Chen (2009), utilizing similar materials to 
Ai et al. (2020), but differing in their preparation and 
processes. 

 

FFiigguurree  33..88 Ash Content - BC 
 
Activated Carbon 
   Particle Size 

In Figure 3.9, the activated carbon with the 
smallest particle size is ≤0.063 mm from Nemr et al. 
(2009) and the largest is 0.5 mm from both Fernandez, 
et al. (2015), and Oruc, et al. (2019). 

 
FFiigguurree  33..99 Particle Size - AC 

 
 
 
 
 
 
 
 
 
 
 

395



  
 SUSTAINABILITY, ENVIRONMENT, 

AND ENERGY 

BET Surface Area 
The largest BET surface area observed was 

2209.17 m2/g in Wei et al. (2019) as they chemically 
activated orange peels with phosphoric acid. For the 
smallest BET surface area, it was 2.6 in Li et al.(2016). 

FFiigguurree  33..1111 BET Surface Area - AC 
 

Maximum Adsorption Capacity 
The highest maximum adsorption capacity 

observed was 680 mg g-1 from Li et al. (2016) wherein 
they tested for their chemically activated pomelo peels 
with potassium hydroxide, with a ratio of KOH to the 
pre-carbonized product for 3:1. And the lowest 
capacity observed was 1.210 mg g-1 in 
Meenakshisundaram et. al. (2009) for their physically 
activated lemon peel. 

 

FFiigguurree  33..1122 Maximum Adsorption Capacity through 
Langmuir’s Isotherm - AC 

    
Nanocatalysts 

The smallest particle size observed is 5 nm in 
Dalul et al. (2020) while the largest size observed was 
from Ain Samat and Md Nor (2013) with 200 nm.  

 
 

FFiigguurree  33..1133 Particle Size – NC 
 

4.  CONCLUSIONS 
This study has reviewed the state of the field 

of citrus fruit waste utilization through a systematic 
mapping approach. It was concluded that citrus fruit 
waste has a wide range of possible utilizations. This 
paper only focused on the applications related to waste 
management, thus, there is still a potential to expand 
the scope of this research field. Furthermore, there is 
an increasing trend in research related to citrus fruit 
waste utilization since there is a growing interest in 
its use due to its abundance and accessibility. 
Additionally, the published papers on citrus fruit 
waste utilization were sorted into three categories -- 
biochar, activated carbon, and nanocatalyst. Of the 55 
papers collected, 38% were related to activated 
carbon, 29% were under biochar, and 33% were under 
nanocatalyst. Citrus fruit waste undergoes rigorous 
processes in order to achieve their respective 
applications, most of which involve subjection to high 
temperatures, such as pyrolysis and carbonization. 
Most studies evaluate citrus fruit waste products 
through pore size, adsorption capacity, and BET 
surface area. 
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AAbbssttrraacctt::  As the Philippines experiences increasing alerts in water pollution, this study aims 
to create a Calamansi-based effervescent water coagulant to increase the accessibility of 
purified water to Filipinos. The study makes use of Citrofortunella microcarpa (Calamansi), a 
small citrus fruit abundant in the Philippines. Calamansi has a big contribution in the 
production of agricultural waste as the fruit is mainly utilized for its pulp; therefore, the 
researchers focused on the usage of Calamansi’s peels and seeds, given their ability to absorb 
minute particles and to kill bacteria. Disposed Calamansi scraps were powderized and mixed 
with other components to form an eco-friendly effervescent water coagulant. The researchers 
assessed the efficacy of the Calamansi coagulant by comparing it to Ferric chloride (FeCl3), an 
existing chemical water coagulant, and testing ten trials of each sample in a contaminated 
soil-water mixture. The group’s findings suggest that the effervescent Calamansi coagulant 
presented a higher efficacy in water treatment than FeCl3, with its pH, electrical conductivity 
(EC), total dissolved solids (TDS), and salinity readings all within the standard range. The 
Calamansi coagulant accumulated more residue than the FeCl3 sample. The study 
demonstrates that Calamansi seed and peel waste offer a great alternative to chemical-based 
coagulants in water treatment. 
  
KKeeyy  WWoorrddss::  water treatment; bath bomb; calamansi; coagulation; adsorption 
 

1. INTRODUCTION 
The Philippines is surrounded by numerous 

bodies of water; however, water shortage has been a 
prominent issue in the country due to pollution, 
climate change, and the El Niño phenomenon (World 
Health Organization, 2019). This water crisis forces 
Filipinos to consume contaminated water at higher 
rates, with almost seven million drinking from unsafe 
water and 24 million having no access to improved 
sanitation (water.org, n.d.). Further, the severity of 
water pollution in the Philippines contributes to the 
rapid increase of agricultural waste. 

Citrofortunella microcarpa, commonly known 
as Calamansi, is a small citrus fruit predominantly 
cultivated in the Philippines and used as a condiment 
in Filipino cuisine. Calamansi is one of the main 
contributors to Philippine agricultural waste, as 
consumers focus on the fruit’s affordability and 
versatility rather than the adsorbent quality of its 
scraps. Adsorption is a vital process in water 
treatment which adheres layers of molecules to the 
surface of a liquid or solid in contact (“What is 
adsorption?”, 2016).  

To address the influx of water contamination 
and agricultural wastes in the Philippines, the group 
aims to design an eco-friendly, portable, and 
accessible Calamansi-based water coagulant with a 

bath bomb’s effervescent formula. Coagulation is a 
common water treatment technique, involving the 
adsorption of large amounts of organic compounds and 
suspended particles (Safe Drinking Water 
Foundation, n.d.). This coagulant intends to purify 
polluted water along the marginalized communities in 
Manila (near polluted riverbanks) and allow them 
access to clean water supply. 

In this study, the group was able to further 
comprehend water purification through the process of 
coagulation. The researchers collected Calamansi 
scraps and created an effervescent Calamansi 
coagulant as a cheaper substitute for other coagulants 
in the market. Moreover, they were able to determine 
the amount of Calamansi peels needed to create an 
impurity coagulant in the form of a bath bomb, to 
which they compared Ferric chloride (FeCl3), an 
existing chemical-based water coagulant, by testing 
the efficacy of both coagulants in contaminated water. 
Four tests namely, pH, electrical conductivity (EC), 
total dissolved solids (TDS), and salinity, were 
conducted to determine the quality of the water tested. 
The researchers used comparative analysis, 
correlation analysis, and regression analysis to 
analyze the retrieved data. 

The study includes several limitations in 
accordance with the quarantine protocols. The final 
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product is not applicable for large bodies of water and 
is only tested on controlled basins. With this, the final 
product is only currently capable of coagulation, as 
further directives must be approached to achieve total 
purification.  

 
2. METHODOLOGY 
 
2.1. Literature review 

 The researchers reviewed past studies and 
approaches as experimental guides. The group 
examined a similar study conducted by Dollah et al. 
(2019) involving the investigation of Citrus 
aurantiifolia (key lime) and Citrus microcarpa 
(kasturi lime) waste as natural coagulants for water 
treatment, and modified the previous study’s setup by 
incorporating bath bomb technology. Data gathered 
were corroborated through experimental trials; after 
which, the group integrated the coagulation process in 
water treatment.  

 
2.2. Calamansi scraps collection 

 Disposed Calamansi scraps were gathered 
and accumulated for two weeks. After two weeks, the 
Calamansi peels and seeds were sun-dried for one 
week to eliminate the moisture content. Once the 
peels turned brittle and observed a light brown color 
and the seeds hardened with no apparent color 
change, the scraps were then ground using a mortar 
and pestle until a powdery finish was achieved.  

 
2.3. Coagulant formulation 

 The powdered Calamansi scraps were 
transferred to another container with baking soda and 
citric acid, following the 2:1 ratio, and were mixed 
before transferring into the mold which is 4 cm in 
diameter. The mixture sat in the mold for 15 hours 
until the coagulant hardened. This procedure was 
then repeated 9 more times to create ten coagulants 
with varied compositions (Table 1). 

2.4. Experimentation 
 The researchers assessed the efficacy of the 
coagulants by comparing the Calamansi and the 
Ferric chloride (FeCl3) samples. For the first 
experimental setup, the coagulants were tested in 

contaminated water. Quarantine protocols have 
restricted the researchers from collecting 
contaminated water from rivers; therefore, a soil-
water mixture, composed of 1 L of tap water and 50 g 
of soil, was used as a substitute. Electrical 
conductivity (EC), pH, total dissolved solids (TDS), 
and salinity tests were first conducted on the soil-
water mixture before starting the overall experiment. 
Then, the Calamansi coagulants were dropped into 
the soil-water mixture and were left untouched for one 
hour to allow the residues to settle. The water was 
then filtered, and the residue was separated from the 
water. The residues were then sun dried to eliminate 
the moisture content present in them and were 
weighed afterward. The four water tests were then 
again conducted to the water. The same procedure was 
applied to the second experimental setup. The only 
difference was that Ferric chloride (FeCl3) was used 
instead of the Calamansi coagulant (Table 2). 

 
2.5. Data Analysis 
 For a successful trial, the result of the 
readings should be within standard ranges (Table 3). 
The results were analyzed via correlation and 
regression to determine and predict the relationship 
between the amount of fruit peels and the rate of 
absorption. Furthermore, a comparative analysis was 
applied to compare the Calamansi coagulant and the 
Ferric chloride (FeCl3) samples. 

 
3.  RESULTS AND DISCUSSION 
 
3.1. Comparative Analysis 
 Based on the ranges of required reading, the 
Calamansi coagulants were more successful than the 
Ferric chloride (FeCl3) in impurity removal. Since 
none of the temperatures were at 25°C, the 
researchers disregarded this criterion (Table 4 & 
Table 5). 
For the pH levels, the group opted to target the value 
range of 6.5 and 8.5. Only the Calamansi coagulant 
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with 0.5 g scraps is an outlier, having a pH of 6.4. 
Otherwise, all of them exceeded 6.5. On the other 
hand, the Ferric chloride trials were all acidic, ranging 
from 2.4 to 3.15 (Table 4 & Table 5).  
 The Calamansi coagulant trials also 
concurred the needed criteria in the electrical 
conductivity test. All Calamansi coagulant trials 
exceeded 200 µS/cm, having 210 µS/cm and 238 µS/cm 
as the highest and lowest values respectively. All 
Ferric chloride (FeCl3) trials surpassed the highest 
standard value of 800 µS/cm; only Trial 1 had the 
lowest value of 634 µS/cm (Table 4 & Table 5).  
Prior to the experimentation, the TDS test for both the 
Ferric chloride (FeCl3) and Calamansi coagulant have 
already reached the target ppm, obtaining levels 
ranging from 82-124 ppm. The results showed little to 
no change after the Calamansi coagulant trials were 
conducted, but have grown significantly with the use 
of Ferric chloride (FeCl3), with values increasing to 
317-2040 ppm. All but Trials 1 and 2 greatly exceeded 
the targeted values (Table 4 & Table 5). 
 Salinity levels of the Ferric chloride (FeCl3) 
and Calamansi coagulant before the experiment 
exhibit the same values as the TDS test, obtaining a 
target level of less than 500 ppm. For the Calamansi 
coagulant trials, their salinity levels increased to 121-
135 ppm, except for Trial 2 whose salinity decreased 
to 107. All levels were within the acceptable range. On 
the other hand, Ferric chloride (FeCl3) trials spiked 
identically to their TDS results, far surpassing the 
targeted value, except for Trials 1 and 2 whose values 
were still within range (Table 4 & Table 5).   
 While there was no standard for the amount 
of residue removed, the Calamansi coagulant was 
shown to have removed greater amounts of residue, 
with a minimum of 0.65 g removed to a maximum of 
4.58 g. The Ferric chloride (FeCl3) managed to remove, 
at the least, only 0.03 g and at the most, 1.43 g (Table 
4 & Table 5). 
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3.2. Correlation and Regression 
Analysis 
 The grams of Calamansi peels have weak 
correlations with the pH levels, electrical 
conductivity, total dissolved solids, and salinity. Each 
of these correlations garnered coefficients of 0.017, -
0.16, -0.23, and 0.11, respectively. Since these values 
are closer to 0 than 1, they have small correlations 
with the grams of Calamansi peels used. In line with 
this, the regression coefficients are very low. They 
garnered values of 0, 0.24, 0.053, and 0.011, 
respectively. 
The relationship between the grams of residue and the 
grams of Calamansi peels has a high degree of positive 
correlation, having a coefficient of 0.75. However, the 
regression coefficient is weak, having a value of 0.56. 
 On the other hand, the correlation between 
the grams of Ferric chloride (FeCl3) and the pH levels 
is a strong negative one, garnering a value of -0.87. 
The regression coefficient garnered is 0.75. 
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The relationships of the grams of Ferric chloride 
(FeCl3) with electrical conductivity, total dissolved 
solids, and salinity are strong positive correlations. 
The correlation coefficients and regression coefficients 
of these three relationships are 0.99. 
A moderate correlation is formed between the grams 
of residue accumulated and the grams of Ferric 
chloride (FeCl3) used. The correlation coefficient of 
this relationship is -0.48, while the regression 
coefficient is 0.23. 
 
Discussion 
 The formulation of the Calamansi coagulant 
with the highest efficacy utilized 4.0 g of  powderized 
Calamansi waste which, when mass produced, can 
greatly benefit our environmental  impact. Its compact 
size of 4 cm in diameter and weight of approximately 
45 g makes it easy to bring anywhere. Since 
Calamansi fruit is an important fruit crop in the 
Philippines, having produced 14.86 thousand metric 
tons in the first quarter of 2019 (Araneta, 2020), it can 
be easily grown and utilized for various purposes. 
Comparing both results with the standard range for 
purified water, the Calamansi coagulant formulated 
was shown to be more effective. The amount of residue 
accumulated by the Calamansi coagulants were also 
greater than the Ferric chloride (FeCl3) coagulants. Its 
pH levels, EC, TDS, and salinity showed little to no 
changes after experimentation and were all within the 
standard. Each of their correlations with the 
Calamansi garnered coefficients close to 0, resulting 
in a weak correlation and regression. It, however, 
showed strong positive correlation and moderate to 
high regression with the amount of residue. 
Meanwhile, the results of the Ferric chloride (FeCl3) 
were either too low or too high for the standard. Each 
of the readings showed strong positive correlations 
with Ferric chloride (FeCl3), except for the pH levels 
which showed strong negative correlation, however, 
its correlation with the amount of residue was only 
moderate. 
 
4.  CONCLUSIONS 

The efficacy of the Calamansi coagulants 
formulated by the researchers as coagulants for water 
treatment were investigated and compared with 
Ferric chloride (FeCl3), an existing chemical water 
purifier. The coagulant was composed of crushed and 
powderized seeds and peels of Calamansi mixed with 
baking soda and citric acid. Ten trials each were 
conducted for the coagulant and Ferric chloride 
(FeCl3).  
 The researchers were able to successfully 
conduct the experiment. Results showed that the 
Calamansi coagulant was able to eliminate more 
residue than the Ferric chloride (FeCl3) coagulant, 

despite the former having little effect on the water 
quality. Given that the contaminated water was 
already within the standard range, the Calamansi 
coagulant removed the contaminant (soil) 
successfully, and is thus more effective. Out of the ten 
trials of the coagulant, Trial 8 which used 4.0 g of 
Calamansi waste accumulated the most residue while 
still within the standard range. All trials from the 
Calamansi and Ferric chloride samples resulted in 
brown tinted water rich in Iron. The experiment only 
executed water coagulation and required flocculation, 
clarification, and filtration to achieve total water 
purification.  

The researchers were able to produce an eco-
friendly, portable, and accessible water coagulant 
through Calamansi waste utilization. Succeeding 
studies may explore further modifications on the 
current design to produce a highly-effective, organic 
effervescent water purifier from Calamansi scraps. 
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AAbbssttrraacctt::  The Philippines is one of the largest producers of mangrove crabs in the industry, 
but only three of the four Scylla species exist in the country. As one of the largest mangrove 
crab exporters, Filipino crab farmers must distinguish their harvest before catching them for 
crab farming since the growth and needs of crabs depend heavily on their species group. To 
determine the accuracy of widely used local traditional methods, survey questions were 
distributed to 34 respondents around the Philippines through selected online platforms. Data 
gathered included local methods for identifying mangrove crabs based on traditional ecological 
knowledge and experiences of the local fishers interviewed. The study found that 70.58% of 
those polled identify the species of crabs by looking at their claws and 55.88% observe the color 
of the crabs. Furthermore, 41.17% of respondents consider the width and size of the shell, while 
11.76% examine the crabs' carapace. Unique methods to certain regions were reported, 
including observation of minor features and behavior of the crabs and reliance on texture, 
weight, and season. Difficulty in species identification of juvenile crabs has been reported but 
was also possible when the crabs turn 2-3 months old or grow to the size of a 5-peso coin or 5 
centimeters. Feeding schedules and consistent pond management are also said as crucial tasks 
in growing mangrove crabs. The fishermen voiced out concerns and opinions regarding the 
technology development and government policies in the crab industry.   
 
KKeeyy  WWoorrddss::  Philippines; mangrove crabs; Scylla serrata; species identification; traditional 
methods 
 

1. INTRODUCTION 
The Philippines, alongside Indonesia, 

Thailand, and Vietnam, remains one of the top 
exporters for mangrove crabs in the Southeast Asian 
region; as of 2018, it is estimated that over 18,100 
tonnes of mangrove crabs have been exported from the 
Philippines to the global market all 
over the world (Yxtung, 2020). Now, mangrove crab 
industries are significantly affecting the 

Philippines’ economy as it was known to be 
the world’s second-largest producer of mangrove crabs 
in the year 2013 for producing over sixteen thousand 
tonnes of mangrove crabs, valuing around 5.2 billion 
pesos (Quinitio & Parado-Estepa, 2017). Additionally, 
as of the year 2018, a total of 20, 762 metric tonnes of 
mangrove crabs (Aquaculture production, 2018). In 
the Philippines, three out of the four mangrove crab 
species, under the genus Scylla, are known, namely S. 
serrata, S. olivacea, and S. tranquebarica (Keenan et 
al., 1998). Mangrove crabs grow not continuously but 
mature through the stages of molting, which is the 
shedding of the old exoskeleton of the shell and 
replacing it with a new and protective layer (Shelli & 
Lovatelli, 2011). Molting lets the mangrove crab 

develop from the early larval stage to the megalopae 
to the juvenile stage and eventually to the sexually 
mature stage. This study focuses on the juvenile and 
adult stages and is based on environmental factors 
that may take 5-12 days from the megalopae stage 
(Meynecke & Richards, 2014). 

In species identification, there are a lot of 
ways to identify the type of mangrove crab captured. 
In morphological techniques, crabs are classified 
through frontal lobe spine shape, carapace features, 
inner carpus spine, and shape of the cheliped dactyl 
prominences. However, mangrove crabs’ physical 
parts only have minimal differences and are very hard 
to see through the naked eye. As a result, 
morphometric methods and molecular markers were 
introduced to improve ccuracy. These techniques take 
a long time to execute and require many samples to 
experiment on, so it is not feasible for fishers to 
perform these methods (Hoq & Alam, 2018). Even 
though there are many studies about the taxonomy of 
mangrove crabs, there is still not enough research 
conducted to prove the traditional methods of fishers 
to differentiate species of genus Scylla. Additionally, 
people have not yet found a way to efficiently 
determine mangrove crab species without gadgets and 
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equipment. 
This research’s main objective is to determine 

the different traditional methods fishers use to 
identify mangrove crabs here in the Philippines. The 
researchers also aim to identify the similarities and 
differences of species identification methods used by 
crab farmers in several localities from Luzon, Visayas, 
and Mindanao and determine which methods are 
commonly used by them. 

 
2. METHODOLOGY 
 
2.1 Sampling and Data Collection 

In this research, the respondents were 
primarily mangrove crab growers and traders from 
different regions in the Philippines. All participants in 
the study came from Regions and V in Luzon, Regions 
VI and VIII in the Visayas, and Regions IX, X, and 
CARAGA in Mindanao, all with high productions of 
mangrove crabs. The target number of respondents in 
this research was 30 respondents from the specified 
regions all over the country, and 34 respondents 
participated in the research. The data was gathered 
through the use of online platforms, with the duration 
of the survey running from November 2020 to January 
2021. Data from the survey was used to assess the 
efficacy of crab fishers’ species identification methods. 
The survey was conducted through Google Forms and 
was distributed through Facebook as the researchers 
joined in private groups with local mangrove crab 
farmers. Messenger was also utilized for private 
messages, especially for follow-ups from target 
participants. Since internet connection is required on 
the mentioned platforms, text messaging and calls 
were also considered as backup plans. Text loads were 
provided to some of the respondents to communicate 
their responses and other concerns to the researchers 

 
2.2 Survey Questions 

The survey questions were divided into the 
following groups:. 

A. On mangrove crab production - The 
questions address how much mangrove crabs are 
produced and exported in the local and international 
trading and the effect of misidentification on 
production success. 

 
B. On species identification of mangrove 

crabs - Questions in this group mainly focus on the 
features or parts the fishers check to identify the 
mangrove crabs, the methods used in species 
identification, and their importance. 

 
C. On environmental changes affecting 

harvest, catch, and production - These questions 
mainly delve into any changes that can affect the 

harvest and production of mangrove crabs and how 
and why such changes affect harvest and production. 

D. On general mangrove crab fishing and 
farming practices - These questions focus on learning 
about the daily routine of a mangrove crab fisher 
during certain periods and the routines done to ensure 
a higher increase in harvesting the mangrove crabs. 

 
2.3 Data Analysis 

The study utilized both qualitative and 
quantitative research. The qualitative approach gave 
an in-depth understanding of the different species 
identification crab fishers use to identify Scylla 
serrata while the quantitative approach aimed to 
evaluate the effectiveness of the methods by 
comparison of production rates even in environmental 
fluctuations. The data collected was used to assess the 
different species identification methods from Luzon, 
Visayas, and Mindanao and check the differences and 
similarities of these such methods. Moreover, the data 
mainly focused on the frequency of crab farmers using 
a certain species identification method and also cross-
referenced the common and unique traditional 
methods mentioned with the scientifically discovered 
proved species identification, both locally and 
internationally. Opinions and statements of fishers 
regarding the importance and acceptance of 
knowledge in mangrove crab farming were also part of 
the processed data. The researchers assessed this 
information by comparing the responses about the 
methods used by the fishers to study the effectiveness 
of each considering the environmental factors in their 
respective localities and utilized the results to know if 
fishers around the Philippines widely use the efficient 
methods in order to determine how the accuracy and 
knowledge of the methods impact the country’s overall 
crab trading and production rates. Additionally, the 
insights and statements collected from the crab 
farmers were summarized for the researchers to 
explore more possibilities of new knowledge and 
lifestyles in mangrove crab farming for future studies 
conducted by other researchers in the same field. 
 
3.  RESULTS AND DISCUSSION 

In the Philippines, three out of the four 
mangrove crab species, under the genus Scylla, are 
known, namely S. serrata, S. olivacea, and S. 
tranquebarica (Keenan et al., 1998). As one of the 
largest producers of mangrove crabs in the industry, 
it is vital that crab farmers need to distinguish their 
harvest before farming to avoid over-harvesting. 
Although numerous studies about the taxonomy of 
mangrove crabs have been conducted, there is still not 
enough research involving the traditional methods of 
fishers in differentiating the different species of genus 
Scylla without gadgets and equipment efficiently. 
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This is why the researchers have decided to survey 30 
Filipino mangrove crab farmers from Regions III, V, 
VI, VIII, IX, X, and CARAGA to determine the various 
traditional methods fishers use in identifying 
mangrove crabs in the Philippines. With this, the 
researchers have further analyzed what similarities 
and differences their respective methods have from 
each other and which among these obtained methods 
are most commonly used. 

 
Graph 1 reveals that 70.58% of the 

respondents stated that they identify crabs species by 
observing their claws. According to them, the claws of 
Scylla serrata are usually larger than other species, 
and that the edges of their claws have more visible 
sharp “edges” or spine, and its color varies from dark 
green to purple. It also appears that 55.88% of the 
respondents observe the color of the crabs. The 
farmers pointed out that the chelae color of Scylla 
serrata is normally dark green or blue green. Scylla 
olivacea has a reddish brown hue, while Scylla 
tranquebarica is a vibrant purple, and Scylla 
paramamosain, which only 2.94% of the respondents 
are familiar with, has a light green color. White spots 
occur on the claws of the Scylla serrata and the back 
of its shell, according to 5.88% of respondents. 
Moreover, the graph indicates that observation of the 
width and size of the shell is 41.17%, S. olivacea is said 
to have a carapace diameter of 20.8-140.0 mm. S. 
tranquebarica has a carapace that measures 40.0-
195.0 mm, while S. serrata has a carapace that 
measures 24.4-172.0 mm. Seasonal variations, on the 
other hand, will affect this. 41.17% of the respondents 
use this approach to assess the breadth and height of 
the shell. Another way to differentiate adult crab 
species is to search for inner carpus spines and the 
cheliped's dactyl prominence shape, which is blunt in 
S. olivacea. While only 11.76% of the respondents 
observe the crabs’ carapace to identify chelipeds, 
search for their relative sizes and spins. Many fishers 
use various unique methods that are not found in 
other regions surveyed and instead base their species 
identification on mangrove crabs’ appearances. This 
includes observing the crab’s shape, checking the 
crab’s back and feet, observing the color of the crab’s 
bottom, sizing the claws, observing the venation at the 

back and the legs, and finally, checking the mouth of 
the crab. Some fishers can also determine the crab 
species by feeling the texture of the shells, weighing 
the crab, depending on the season, and observing how 
the crab walks. The percentage of users performing 
the aforementioned methods with their specific 
originated regions are illustrated in the graph below: 

 
However, the most precise approach is to 

identify the polygonal patterns on the thighs among 
these methods. However, the crabs' burrowing habits 
can cause them to change shape (Vince-Cruz Abeledo, 
Ting & Ablan-Lagman, 2018). Observing the white 
spots on the back of the shell is another practice that 
was not listed, suggesting that farmers have 
traditional ecological knowledge that has not been 
recorded or researched. The carpus spine, frontal 
spine, propodus spine, polygon patterns on chelipeds 
and pereopods, and carapace coloration, according to 
Hoq & Alam (2018), are used to classify mangrove crab 
species, especially those belonging to the genus Scylla. 
According to Lebata, Vay, Primavera, Walton, & 
Biñas (2007), the different groups of mangrove crabs 
under the genus Scylla are morphologically 
differentiated through color patterns. Meynecke, et al. 
(2010) discussed seasonal variations and 
environmental disparities that influence crab 
preferences, but they were not used as a mechanism 
for species identification. 

Aside from the traditional methods, the 
researchers also considered the differences in 
identifying juvenile species and adult species. Crab 
farmers from Region III, V, VIII, IX, and CARAGA 
found it challenging to identify juveniles until they 
turn 2-3 months old; because as these crabs turn into 
adults, sometimes they turn out to be different 
species. In connection to this, respondents from 
Regions V and X continued to expound that once 
juvenile crabs grow into the size of a 5 peso coin or 5 
cm, they will be identifiable through their claws and 
color. Besides differentiating juveniles from adult 
species, the researchers also concluded that when it 
came to pond management, all respondents believed 
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in doing site security surveys both for theft and 
biohazards twice a day. Moreover, all of the 
respondents believed in the importance of checking 
their ponds’ water condition, perimeter fence, pests, 
dike, and surface to see if there are any issues present. 
Furthermore, the respondents were also very 
particular about maintaining their ponds salinity and 
pH level for crab growth since salty ponds are more 
favored by crabs, but excess salt may also cause them 
to grow slowly. Lastly, the crab farmers also 
mentioned how water temperature, level, and 
cleanliness significantly affect production. 
 
4.  CONCLUSIONS 

Survey forms were distributed to 34 local 
fishers from Regions III, V, VI, VIII, IX, X, and 
CARAGA of the Philippines. The researchers found 
that methods across regions showed similarities in 
species identification, and some techniques are unique 
to specific regions through quantitative and 
qualitative data analysis. The most common practice 
in the Philippines for identifying mangrove crab 
species is through observation of the claws followed by 
observing the color, both of which are common in all 
surveyed regions. On the other hand, most reported 
unique methods come from Region V, including 
checking the crab’s back and feet, feeling the shell’s 
texture, observing the color of the bottom, and 
checking for venation on the back and the legs. 
Observation of the carapace pattern and checking the 
width and size of the shells are techniques done by a 
portion of the surveyed population and are methods 
reflected in published papers. Dependence on the 
season was used to determine the crab species and 
was discussed in a published paper but not as a 
method of species identification. Traditional ecological 
knowledge is said to be preserved after seeing that the 
observation of white spots on the shells is done across 
different regions and is not mentioned in any studied 
articles as well as other methods that can be found 
only in certain regions. Fishers from five out of the 
seven regions surveyed expressed how it was much 
more difficult, and to some impossible, to identify 
langaw-langaws or fly-sized crablets. In contrast, 
some fishermen from CARAGA and Region VI were 
confident that fly-sized crablets were identifiable by 
looking at their colors and the season. The fishermen 
were quite particular about the pond’s management, 
particularly its water condition, depth, temperature, 
and security. They also highlighted the importance of 
maintaining a one-meter depth, a consistent feeding 
schedule, ensuring that the crabs are fed and 
monitored regularly, and frequently renewing the 
pond’s water. Lastly, the researchers were also able to 
collect some of the fishermen’s concerns and 
responses, like how they agreed that harsh and 
unpredictable weather conditions like rising sea levels 

could affect the growth of crabs. They also raised their 
concern on current government policies, illegal 
fishing, theft, and how they ultimately want to gain 
support from Local Government Units. Fishers also 
voiced their queries on how they want to apply the 
latest technology to help them be more knowledgeable 
and have an overall easier time identifying different 
crab species. 30 out of the 34 respondents were willing 
to learn an easier method of species identification as 
long as it does not compromise accuracy. 
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AAbbssttrraacctt::  Improper solid waste management of fish waste contributes to the pollution leading 
the Comprehensive National Fisheries Industry Development Plan to declare that the 
Philippine aquaculture industry is unsustainable. The utilization of waste promotes a circular 
economy, whereby products are reused indefinitely in order to eliminate waste and boost 
sustainability in the fish industry. This study consists of surveys and interviews with fish 
vendors to determine the most efficient methods of reusing and disposing fish waste, and which 
of these are feasible within the Philippines, specifically Metro Manila. The data gathered could 
be useful in the creation of policies recommending ways on repurposing fish waste and 
promoting a circular economy. From the responses gathered, wet market fish stalls in Metro 
Manila produce 1.8 tons of fish waste a year, wherein the majority claimed that it was managed 
by being collected by garbage collectors and segregated; however, the protocols and practices 
of the interviewed wet markets were inconsistent. As implementation of protocols are not 
strictly enforced, current waste management methods remain ineffective in reducing solid 
waste. Therefore, educating those in the fish industry, enacting methods to recycle fish waste, 
and recommending them to LGUs would prove effective in developing a circular economy while 
providing another source of income for the fish industry.   
 
KKeeyy  WWoorrddss::  fish waste; waste management; valorization; sustainability; wet market 
 

1. INTRODUCTION 
A circular economy follows the principle of 

reducing the usage of raw materials, reusing 
materials to create new products, and recycling 
existing ones; it minimizes hazardous impacts to the 
environment without stopping economic growth 
(Johansson & Henriksson, 2020). In the 35,000 tons of 
municipal solid waste being generated every day, 15 
to 60% of the uncollected waste is found polluting 
bodies of water in the Philippines (Plaza, 2017). 
Despite the approval of RA 9003 or “Ecological Solid 
Waste Management Act of 2000” aimed to institute 
sustainable development by creating a comprehensive 
solid waste management (SWM) program; however, 
local government units (LGUs) have been unable to 
comply with the standards that the republic act 
requires (Castillo & Otoma, 2013). Due to improper 
waste disposal, the Comprehensive National Fisheries 
Industry Development Plan (CNFIDP) declared the 
Philippine aquaculture industry as unsustainable 
wherein fish waste such as bones, fins, skin, and 
scales, is one of the causes. 

This study seeks to identify the actual amount 
of fish waste generated in the wet markets of Metro 
Manila, the existing SWM plans being implemented, 
and to find methods of converting fish waste into 

useful products to contribute to the development of a 
circular economy. The valorization of fish by-products 
play an essential role in conserving marine resources, 
and solutions should be implemented to avoid the 
pointless discarding of valuable biomass (Lopes et al., 
2015). This will help alleviate excessive solid waste 
production, promote a circular economy, and provide 
new sources of useful material such as animal feed, 
fertilizer, biopolymer extracts, and collagen for the 
utilization and usage of other special fields within the 
food, medicinal, cosmetic, and agricultural industries. 

 
2. METHODOLOGY 
 
2.1 Sampling and Data Collection 
Methods 

Purposive sampling was used in selecting the 
40 fish vendors who manage stalls in the wet markets 
of Metro Manila. Their perspectives about the 
processes of waste disposal, their knowledge of SWM 
policies, and possible uses for fish waste byproducts 
were obtained from interviews and survey 
questionnaires, while the average of fish waste 
produced in the Philippines every year, along with the 
frequency of its valorization after disposal were 
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acquired through extensive literature from various 
studies using 71 books, academic journals, and theses, 
collectively. Interviews were conducted with the help 
of family members and friends, who are able to go 
outside following quarantine protocols, by way of face 
to face verbal surveys in Metro Manila wet markets. 
Php 50.00 of prepaid load was given to each 
participant days after conducting the interview. Guide 
questions were given to the participants a few minutes 
prior which had given them ample time to prepare 
their answers. The overall interview process lasted 
from late November to late December. 

The interviewees were asked to provide 
personal information such as job position, job 
experience (e.g. years in current job), and province or 
city of origin. They were given the choice to provide 
their name or age as long as they were aware of the 
risks and confidentiality of the study. The participants 
were interviewed on the same day and their responses 
were recorded and transcribed. 

 
2.2 Data Analysis Strategy 

 The Framework Method was the data 
analysis strategy used for this study (Gale et al., 
2013). Firstly, the data collected were manually 
categorized and grouped based on the similarities of 
the responses. Secondly, the organized data were 
illustrated into a framework showing the full process 
of fish waste disposal and currently practiced 
valorization methods. The framework was then used 
for cross-referencing to identify loopholes in current 
disposal practices and policies such as where the 
unused fish waste ends up and how it is handled. 
Following the identification of these issues, methods 
of reusing fish waste that Southeast Asian industries 
can profit from were determined. These can serve as a 
basis for the creation of a policy paper which 
implements a circular economy through an improved 
solid waste management system by the Philippine fish 
industry. 

 
3.  RESULTS AND DISCUSSION 
3.1 Results  

The data from the surveys state that the 
majority of fish waste produced in the wet market are 
innards, gills, and scales that are produced on a daily 
basis (Fig. 4.3.1a and Fig. 4.3.1b). 

 

With the amount of fish waste produced, 40% 
of respondents stated that their customers ask to 
acquire the fish waste for free, while some opt to buy 
it (22.5%). However, 37.5% of the respondents stated 
that fish waste isn’t acquired from their stalls at all. 
In the stalls wherein fish waste is actually obtained, 
most customers buy around 1 to 2 kg of fish waste (Fig. 
4.6.1a and Fig. 4.6.1b). 

 
For fish waste that is thrown, 58.1% of the 

responses claim the waste is taken by garbage 
collectors or dump trucks, followed by the waste being 
given away (19.4%). Under SWM methods, the 
majority responded that waste produced by the 
vendors’ stalls is collected by waste collectors (45%) 
and segregated (42.5%) while the rest stated it was 
maintained, unmanaged or given away, or that they 
did not know. Almost half of the respondents state 
that government units are responsible for managing 
wastes produced by vendors’ stalls. 

Most of the targeted wet markets implement 
policies like keeping the area clean (24.4%), placing 
waste proper containers (24.4%), and practicing 
proper disposal (15.6%) and segregation (13.3%). 
However, 20% claim that no such protocols are being 
implemented.  
Regarding sanctions charged, the majority of the 
respondents (72.5%) stated that no penalties were 
imposed in their wet markets, while others (22.5%) 
claimed that penalties were given. These include 
being fined (55.6%), being given memos (22.2%), and 
other means of penalties accordingly. 
The summary of responses for the possible uses for 
fish waste were animal food (63.6%) and fertilizer 
(11.4%). Several respondents also answered that there 
were no other uses for fish waste (9.1%) or that they 
did not know (9.1%). 
 
3.2 Discussions 

From the responses of the fish vendors, the 
specific parts of dead fish frequently being thrown 
were deemed as having little to no commercial value 
(Ahuja et al., 2020), hence being considered useless 
and labelled as “fish waste.” This data supports the 
claim that the public market is the source that 
generates the most amount of solid waste 
(Environmental Management Bureau, 2016) as they 
produce fish waste on a daily basis, accumulating 
roughly 1.8 tons of fish waste a year. There are 
customers who obtain 1.5kg of fish waste everyday on 
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average, where 62.5% of them opt to utilize the fish 
waste, meaning each customer is able to repurpose 
around half a ton of fish waste annually and 
consequently reduce the amount of solid waste 
produced.  

Among the 10 wet markets, five had 
inconsistent practices as there were varying practices 
in each, even though responses show that there were 
existing implementations in these markets. On the 
other hand, two among these have inconsistent 
practices and implementations as responses exhibit 
that only some practice them while a few are not 
aware or claim that there are none. While responses 
from one market were consistently observing one 
practice showing consistent presence of 
implementation, responses from another were 
consistently claiming there were no implementations.  
SWM methods in these markets correspond to the 
SWM program under RA 9003 where waste 
segregation and collection of solid waste are listed to 
manage solid waste (Aquino et al., 2013). Aligned with 
this is the assistance of LGUs in implementing SWM 
systems (Castillo & Otoma, 2013). Since more than 
half of the respondents gave the responsibility to 
market management or the store owner, it can be said 
that the LGUs have failed in leading the 
implementation of this program. 
Although penalties are supposed to be imposed 
according to RA 9003 and Presidential Act No. 825, 
the majority of respondents claimed that there are 
none or were found to be unaware of the penalties. 
This proves that SWM is ineffective due to insufficient 
efforts by government agencies in implementing such 
penalties (Ngoc & Schnitzer, 2009). Despite the 
consequences per violation, this data implies that 
there is inadequate cooperation from citizens or fish 
vendors in waste collection methods (Environmental 
Management Bureau, 2018). 

While a smaller percentage of fish vendors 
are unfamiliar with the alternate uses of fish waste or 
believe they have no uses, a significant portion 
managed to offer their knowledge related to 
repurposing their waste. Regarding utilization 
processes, results of this study show that 8 out of 10 
fish vendors within Metro Manila have knowledge on 
repurposing fish waste as feed, fertilizer, leftovers, 
and clothing designs as their method of reducing the 
waste they produce. 
 Amongst the given alternative uses of fish 
waste obtained from the interview data, other 
unmentioned uses such as sources for biofuels and 
biopolymer extracts were found through extensive 
research. In this case, the methods of creating animal 
feed, fertilizer, leftovers, clothing designs, biofuels, 
and biopolymer extracts from fish wastes were further 
investigated. First, there are two types of animal feed 
that can be reprocessed from fish waste — fish silage, 

a wet by-product liquefied by enzymes and acids 
(Zynudheen & Binsi, 2018), and fish meal, a by-
product that is minced, cooked, and pressed to 
separate the solid cake from the liquid phase (Plazzota 
& Manzocco, 2019). Second, seeing that fish waste is 
rich in nutritive soil elements, decomposes rapidly, 
and is compatible with organic production systems, 
fish waste is a suitable material as fertilizer (López-
Mosquera et al., 2011; Illera-Vives et al., 2015). Third, 
leftover fish parts can be used in meals such as 
chowder, stew, stock and more. Fourth, clothing such 
as leather can be produced from fish skin, an ancient 
tradition practiced by indigenous Arctic groups 
(Palomino et al., 2019). Fifth, through the method of 
fish waste conversion with transesterification — 
wherein the biomass reacts with alcohol —  a nontoxic, 
pollution-free, and biodegradable biofuel can be 
created (Knothe et al., 2015). Lastly, since seafood by-
products are a great source of biopolymers, certain 
extracts like chitin, chitosan, and collagen can be 
obtained depending on the method of extraction on a 
specific type of fish waste (Diez-Pascual, 2019). The 
methods to extract chitin, chitosan, and collagen 
include centrifugation, N-deacetylation and 
deacytylation, and demineralization, respectively 
(Korma et al., 2016; Majekodunmi, 2016). 
 
4.  CONCLUSIONS 

Throughout the research, the following 
objectives were accomplished: 

The current state of fish waste management 
within the wet markets of the Philippines was 
observed by identifying the amount and frequency of 
waste produced, SWM practices, and the extent of the 
fish vendors’ knowledge in fish waste valorization 
methods. 

Methods of repurposing fish waste produced 
by wet markets were compiled and practices feasible 
in the Philippines and Southeast Asia were 
determined. 
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AAbbssttrraacctt::  The amount of eggshell waste continues to rise due to the increased consumption of 
eggs; thus, finding methods to repurpose these waste materials would be beneficial. The 
estimated number of eggshell wastes in the Philippines for 2019 is 63.28 thousand metric tons. 
Moreover, eggshells also exhibit potential to have various applications due to their 
polycrystalline structure and calcite crystal content. The performance of eggshells in these 
applications can be maximized through thermal treatment, which involves exposing the 
eggshells to high temperatures for a period of time. Thus, this study aims to develop a 
framework using systematic mapping approach to evaluate the application of calcined 
eggshells. Through this method, relevant papers were collated, screened, analyzed, and 
evaluated. The findings showed that the application of calcined eggshells can be classified into 
seven general utilizations: catalysis, adsorption, additives, hydroxyapatite synthesis, bacteria 
removal, biogas production, and biomass gasification. Additionally, the resulting data 
indicated that chicken eggshells were the most used eggshell type for these applications. It 
was also noted that the usual temperature and time for thermal treatment ranges from around 
500-1000°C for about 2-4 hours. Overall, the results suggest the possibility for eggshells, given 
the significant eggshell waste production in the country, to be utilized in different applications 
through thermal treatment. 
 
KKeeyy  WWoorrddss::  eggshell waste; thermal treatment; calcination; systematic mapping 
approach; waste utilization 

 
1. INTRODUCTION 

Eggshells are agricultural wastes that 
accumulate in landfills. The high concentration of 
waste causes environmental pollution (Abdulrahman 
et al., 2014). The increase in demand for eggs 
contributes to the increase in consumption of eggs. 
The United States Department of Agriculture (2020) 
stated that the consumption per year is around 13.4kg 
per person. The rise in egg production contributes to 
the high concentration of waste. Eggshell waste 
utilization helps reduce solid waste dumps in landfills 
because of its efficiency. Eggshells are composed of 
94% calcium carbonate, 4% organic matter, 1% 
magnesium carbonate, and 1% calcium phosphate 
(Mohadi et al., 2016). Eggshells exhibit calcite crystals 
and polycrystalline calcium carbonate (Hincke et al., 
2012). Calcination involves subjecting raw materials 
to extremely high temperatures which enhances the 
calcium carbonate content of eggshells (Wu et al., 
2015). Ahmadzadeh-Hakimi et al. (2017) state that 
Scanning Electron Microscopy (SEM), Fourier-
Transform Infrared Spectroscopy (FTIR), and X-ray 

Diffraction (XRD) are utilized for characterization of 
eggshells. Characterization is performed to analyze 
the efficiency of calcined eggshells. Mohadi et al. 
(2016) states that the overall performance of calcined 
eggshells was highly effective compared to that of raw 
eggshells. 

A systematic approach was used in this paper 
review to evaluate the relevance of the research topic. 
The study is limited to conducting a desktop study to 
determine its performance based on the significant 
results of existing literature from different sites. Sites 
used for the research were Scopus, Google Scholar, 
and Science Direct. The performance of calcined 
eggshell waste will be evaluated based on its 
properties and applications. The general objective of 
the study is to evaluate the application of thermally-
treated eggshell waste through a systematic mapping 
approach. It is narrowed into three specific objectives, 
which are: 1) to formulate a framework for systematic 
mapping of the utilization of thermally-treated 
eggshell waste; 2) to evaluate the performance of 
thermally-treated eggshell wastes to its intended 
application, and; 3) to assess the properties of calcined 

415



  
 SUSTAINABILITY, ENVIRONMENT, 

AND ENERGY 

eggshell wastes that affect its performance. The study 
will examine the studied waste utilization and 
benefits as an adsorbent, catalyst, additive, bacteria 
removal, biogas production, hydroxyapatite synthesis, 
and biomass gasification. It will concentrate on the 
trend, calcination, and characterization of eggshell 
waste used to evaluate its performance in different 
functions. 

 
2. METHODOLOGY 
 
2.1. Research Framework 

 

 
 

The research flow presented in Fig. 2.1 
consists of ten steps. First, the formulation of the 
research questions was the initial point of the 
research. Then, the scopes and limitations were 
reviewed to analyze the restrictions of the research. 
Afterwards, paper search and collection were carried 
out to find significant research evidence. The gathered 
papers were screened to obtain optimum results. 
Furthermore, keywords were used to identify the 
scope of the papers being reviewed. Data collection, 
classification, and organization were employed to 
achieve a thorough synthesis of the papers. Moreover, 
information extracted from different papers were 
analyzed and evaluated for the calcined eggshells. 
Mapping process was used via the systematic 
approach to answer the research questions. 
Additionally, findings of the analysis were organized 
for visualization of the results. Lastly, the 
performance of thermally-treated eggshells for each 
application was evaluated to determine efficiency of 
calcined eggshells. 
 
2.1.2. Research Questions 

For this study, the following research 
questions (RQs) were formulated to be answered by 
the systematic approach for the applications of 
thermally-treated eggshell waste: RQ1: Is thermal 
treatment being utilized for eggshell waste? 

RQ2: What are the applications of thermally 
treated eggshell wastes? 

 

RQ3: What is the performance of thermally 
treated eggshell wastes to its intended application? 

 
RQ4: What are the properties of thermally 

treated eggshell wastes that affect its performance? 
 
 
2.2. Paper Search and Screening 

The search for relevant papers related to the 
research questions was performed using the following 
search engines and databases: SCOPUS, 
ResearchGate, Google Scholar, and ScienceDirect. 
Then, during the initial paper search in these 
databases, the results were filtered with the following 
keywords as shown in Table 2.1. 

 
2.3. Data Collection, Organization, and 
Analysis 

The extraction of relevant information is 
necessary to answer the defined research questions. 
The collected papers were further screened as only 
relevant papers related to the study would be used for 
the paper review. Moreover, the significant 
performance, eggshell type, temperature, specific 
utilization, and general utilization were extracted 
from various papers and recorded in excel to achieve 
an organized data sheet. All papers were organized by 
placing its significant information, which is author, 
date published, journal abbreviation, type of eggshell, 
temperature of thermal treatment, duration of 
thermal treatment, significant results, highest 
performance, analysis used, and utilization. The 
group utilization was divided into different groups, 
which are Adsorbent, Bacteria Removal, Catalyst, 
Biomass Gasification, Additives, and Hydroxyapatite 
Synthesis. Since some sources did not state the type of 
eggshells used, the eggshell source for the unspecified 
eggshells were grouped as well. 

 
3.  RESULTS AND DISCUSSION 
 
3.1 Philippine Egg Production, Waste 
Generation, and Eggshell Types 
 

The increase in egg production per year has 
contributed to the increase in eggshell waste. As 
presented in Fig. 3.1, the amount of chicken eggs has 
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gradually increased for the past three years. During 
the year 2019, the production of both chicken and duck 
eggs are higher compared to 2017 and 2018. Moreover, 
the abundance of chicken eggs in the Philippines 
significantly outweigh that of duck eggs. This signifies 
the high supply and demand of chicken eggs in the 
country as they are one of the staple foods. 

 
It was determined that the shell is said to be 

10% of the egg’s total weight (Hunton, 2005). It was 
estimated that eggshell weighs 6g for every 60g egg 
(average weight). The projected eggshell waste for 
2017, 2018, and 2019 were computed by multiplying 
the total egg supply to the percentage of eggshell per 
egg. The computed projected eggshell wastes for those 
years were 53.78 thousand metric tonnes, 58.05 
thousand metric tonnes, and 63.28 thousand metric 
tonnes, respectively. As shown by Fig. 3.2, there has 
been an increase in eggshell projection which is 
relative to the egg production in the country. 

Based on the data collected, there are three 
primary types of eggshells: quail eggshells, duck 
eggshells, and chicken eggshells. In Fig. 3.3, chicken 
eggshells rank the highest with 34 papers due to their 
abundance and accessibility. However, the number of 
unspecified eggshells remains higher with 52 papers. 
The type of eggshells used in some studies were not 
specified; however, their sources were mentioned. 
Figure 3.4 below shows the percentage of the different 
sources of unspecified eggshells. It depicts that waste 
eggshells were collected from street food stalls, 
bakeries, breakfast shops, food markets, poultry 

farms, and restaurants. Some studies sourced out 
from restaurants due to the large number of eggshell 
wastes from consumption. Despite identifying the 
study’s source of eggshell waste, 53.8% remain to be 
unstated. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.2. Thermal Treatment 

 
Calcium carbonate content of eggshells are 

further maximized by the application of thermal 
treatment. The high temperature of calcination 
triggers the conversion of calcium carbonate calcium 
oxide and calcium hydroxide (Wu et al., 2015). Based 
from Fig. 3.5, the optimum calcination temperature 
used by many studies range from 500-1000℃ for a 
duration of 2-4h. Awogbemi et al. (2020) stated that a 
calcination at 90℃ affected the pore size, surface area, 
and thermal decomposition of eggshells. XRD patterns 
show that samples sintered beyond 1100℃ shows a 
gradual disappearance of the β-TCP phase that is 
transformed to hydro (Wu et. al., 2015). Agbabiaka et 
al. (2020) found that a calcination temperature of 
1000℃ showed a hydroxyapatite structure, meaning a 
high purity rate. Furthermore, Mohadi et al. (2016) 

417



  
 SUSTAINABILITY, ENVIRONMENT, 

AND ENERGY 

states that metal oxide formation and calcination 
temperature are directly proportional. 

 
3.3. Utilization, Application, and 
Performance 

 
General Utilization, Specific Application, and 

Overall Performance 
 
Thermally treated eggshell wastes have 

multiple utilizations: adsorption, catalyst, bacteria 
removal, biogas production, biomass gasification, 
hydroxyapatite synthesis, and additives. In Table 3.1, 
a total of 100 papers were used in this study to analyze 
each utilization. Based on different studies, chicken 
eggshells were more often used than other eggshell 
types. The performance of eggshells from various 
papers were assessed and analyzed in order to 
determine the efficiency of eggshells as an alternative 
product. 
 

 
   Catalysis 
 

Catalysts accelerate the chemical reaction 
between substances and improves the yield. The 
thermally-treated eggshells were used mainly for 
biodiesel production. The reaction process present in 
the studies was transesterification. Due to the calcium 
carbonate content in eggshells, the eggshell-derived 
catalyst showed great stability and high effectiveness. 
The majority of the studies utilized chicken eggshells 
as a catalyst. As shown in Fig. 3.6, the results for the 

biodiesel yield range from 75-97.98%. This shows the 
efficiency of calcined eggshells as a catalyst for 
biodiesel production. 

 
   Adsorption 

 
The presence of contaminants in water has 

adverse effects on human health and the environment. 
Eggshells were found to be effective adsorbents due to 
the calcium carbonate content and porous structure. 
As presented in Fig. 3.7, the overall efficiency of 
calcined eggshells for the adsorption of different 
contaminants ranged from 50-99.5%. Amongst the 
contaminants, phosphorus was the most prevalent 
due to its abundance in wastewater. 

 

   Additive 
 
The thermally treated eggshells were 

combined with other products to enhance the quality 
and capability of the final product. In Fig. 3.8, the 
temperatures through which the highest performance 
of calcined eggshells as additives are exhibited. 
Specifically, a calcination temperature of 800℃ was 
commonly used by multiple studies for this 
application. The calcination temperature is vital in 
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obtaining optimal performance. The eggshell type 
used in these studies were not specified. 

   Hydroxyapatite Synthesis 
 
The calcium carbonate present in eggshells 

can be converted to crystalline hydroxyapatite. 
Eggshells were found to have high thermal stability 
which is advantageous for hydroxyapatite synthesis. 
Calcination was performed to aid in calcium oxide 
formation and produce high quality hydroxyapatite 
(Ummartyotin & Tangnorawich, 2015). In Fig. 3.9, the 
Ca/P ratio is optimal as it ranges from 1.56-2.44. The 
results were limited because most studies use chicken 
eggshells in the study. Oladele et al. (2019) state that 
calcination is a factor that improved the synthesis of 
hydroxyapatite. 

   Other Utilizations (Bacteria Removal, Biogas 
Production, and Biomass Gasification) 

 
As abundance of human pathogen and 

antibiotic resistance genes within landfills has become 
a great threat to human health, bio sorbents from 
agricultural wastes provide economic and 
environmental benefits towards the prevention of its 
dissemination. Ye et. al (2017) stated that eggshells 
treated from sulfate and calcination provided a 
significant result of showing its high capacity in 
absorbing E. coli with gentamicin-resistance gene. 
Furthermore, the study stated that its optimal 

absorption from eggshells led to the increase of 
pathogenic bacteria, which shows great purification 
efficiency. 

Biogas production is a good renewable energy 
source which requires various materials as a biogas 
source. Kivuyo et. al (2017) studied that pre-treating 
substrates, such as banana pulp, with calcined 
eggshells exhibit an efficient degradation of 
lignocellulosic substrate. The calcium carbonate 
content of eggshells allows the improvement of biogas 
yield as it assists in hydrolysis. Furthermore, a higher 
efficiency in converted organic compounds was 
achieved which led to the increase in pH and methane 
content. 

According to the study conducted by 
Salaudeen et al. (2018), calcined eggshells can act as 
a potential CO2 sorbent involved in biomass 
gasification. The increase in carbonation temperature 
improves the carbonation conversion. The gathered 
data from the study shows that around 76.41% of 
conversion was reached in the first calcination-
carbonation cycle. However, due to the sintering and 
attrition, the conversion reduced with increasing 
cycles.  

 
4.  CONCLUSIONS 

Due to the continuous increase of eggshell 
waste production, methods to repurpose these wastes 
must be implemented to minimize its contribution to 
filling up landfills. Eggshells reveal the potential of 
becoming a useful material for various processes 
because of their composition and morphology. For 
calcined eggshells, the thermal treatment process 
further increases their functional capacity. Thermal 
treatment parameters such as time and temperature 
also influence the performance of eggshells. After the 
collation of papers, the application of eggshell was 
grouped into seven general utilizations: catalyst, 
adsorption, additive, hydroxyapatite synthesis, 
bacteria removal, biogas production, and biomass 
gasification. Chicken eggshells were found to be the 
most used eggshell type in papers that specified the 
eggshell type used due to their abundance. 
Meanwhile, the data showed that the usual 
temperature and time for the calculation of eggshells 
ranges from 500-1000°C and about 2-4 hrs. Overall, 
the performance of eggshells for various applications 
indicate optimum efficiency as it ranges from 50-
99.5%. 
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AAbbssttrraacctt::  Volcanic eruptions have a tremendous impact on an area that often leads to the 
destruction of the environment, human injuries, and even death. However, this research 
emphasizes one specific outcome unique to volcanic eruptions. The study aims to shed light 
upon the beneficial applications of volcanic ash to determine whether or not volcanic ash has 
advantageous botanical properties that could potentially enhance the growth of Ocimum 
basilicum (basil). In 8 weeks, four different concentrations (VA-0, VA-0.5, VA-1, and VA-2) of 
volcanic ash-loam soil composition were tested on basil plants. Three parameters were utilized 
to measure the plant's growth: plant height, leaf count, and leaf surface area. Pot VA-1 
achieved the highest plant height and leaf count increase among the four concentrations. As 
for the leaf surface area, VA-1 and VA-2 both yielded the highest growth from week 1 to week 
8. Results support a beneficial relationship between volcanic ash and acid-loving plants. 
 
KKeeyy  WWoorrddss::  volcanic ash; basil; concentration; growth; acid-loving plants 

 
1. INTRODUCTION 

Every so often, volcanic activity occurs. Mt. 
Pinatubo, known for its global scale effect, has affected 
and devastated thousands of humans and other 
species, such as plants. Volcanic eruptions have a 
tremendous impact on an area that often leads to the 
destruction of the environment, human injuries, and 
even death. However, this research emphasizes one 
specific outcome unique to volcanic eruptions. Ash 
clouds will cover the atmosphere, leading to an 
abundant amount of volcanic ash everywhere when a 
volcanic eruption occurs. Depending on the magnitude 
of the explosion, its range or eruption radius may vary 
drastically. However, volcanic ash is commonly 
depicted as a terrible substance for the environment. 
Since it is heavy and acts as a sun-resistant layer over 
plants, it strongly hinders photosynthetic activities 
and transpiration from commencing. 

 In the field of botany, ash could potentially 
have effects that could change the way people grow 
plants and vegetables. With a composition of high 
sulfur levels, integrating ash into the soil could prove 
beneficial to acid-loving plants. According to the 
Natural Resources Conservation Service (NRCS), 
acid-loving plants prefer pH soil levels of 6.5 and 
below. Due to the ash's elevated sulfur levels and low 
pH levels, non-acidic plants may not survive. In 
contrast, acid-loving plants may thrive from their low 
pH nature. Acid-loving fruits grow more efficiently on 
soils with a pH level of 4.0 to 5.0. In contrast, some 
acid-loving vegetables will prefer a pH soil level of 4.5 
to  5.5. In addition to this, soils following a volcanic 
eruption yield the most fertile and productive soil 

(Fiantis et al., 2019). Individual plants grown in such 
soils could thrive and develop into healthy, high-yield 
plants.  

Along with a volcanic eruption comes the 
adverse effects such as the destruction of acres of land, 
bodies of water engulfed by ash, thousands of crops 
perishing, and hundreds of homes rendered 
uninhabitable, to name a few. The aftermath of such 
events led to stockpiles of ash left on the streets. The 
problem is that all that ash was rendered useless by 
disposing of it rather than looking for ways to make 
use of its unique composition. As of today, volcanic ash 
is an excellent material for the structural integrity of 
bricks compared to cement usage (Salamah & 
Maryudi, 2016). Volcanic ash could potentially open 
many doors to new developments in different areas. 
With the utilization of the excess volcanic ash, the 
growth of acid-loving plants could improve. As studies 
have shown, the composition of volcanic ash leads to 
its high acidic nature. This brings the research to its 
hypothesis: volcanic ash aids in making the soil acidic 
to benefit the growth of acidic-loving plants. 

The primary goal of the study is to undergo a 
substantial experimentation process to prove that 
unfiltered volcanic ash has botanic advantages. This 
study focused on plant development through natural 
means; hypothesized results could pave the way for 
future researchers to perform their trials with 
variables unique to their experiment. To achieve the 
projected outcome of this research, the researchers' 
general objective in conducting this study is to 
determine the effect of utilizing volcanic ash on basil's 
growth.  
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 The findings of the study can be used as 
supporting evidence towards volcanic ash's overall 
knowledge, a resource regarded as pollution. This will 
be benefiting the agricultural sector as this could be 
used as an excellent addition to loam soil when 
growing acid-loving plants. This innovative, costless, 
and inventive soil composition with volcanic ash could 
drastically reduce the expenses of those looking to 
grow acidic-loving plants when choosing an efficient 
soil composition. Furthermore, this provides a 
framework for further studies regarding volcanic ash's 
feasibility as soil, making this particular soil 
composition evidence-based. If the research is 
successful, the addition of volcanic ash will prove an 
effective way to maximize available resources, making 
volcanic ash a more sought-after product when 
growing acid-loving plants. The effects of the volcanic 
ash from the Taal Volcano eruption are to be tested. 
However, because of the method of gathering the 
volcanic ash, it may not be considered pure. The 
height difference was determined using an initial and 
final measurement for each setup containing different 
volcanic ash concentrations. It could signify a change 
in development in the plant. The researchers only 
used four different concentrations of volcanic ash 
which includes a blank setup that serves as the control 
(0% volcanic ash), a 25% volcanic ash concentration 
composition, a 50% volcanic ash concentration 
composition, and a pure (100%) volcanic ash 
composition. Each of the concentrations yielded a 
certain pH level that was attained through averaging 
all the readings from time 0 to week 8. The pH levels 
are the following: 8.0 for VA-0, 6.5 for VA-0.5, 6.1 for 
VA-1, and 6.0 for VA-2. To ensure a pure reaction 
between the loam-volcanic ash soil composition, the 
researchers chose to avoid using chemicals such as 
aftermarket fertilizers and pesticides. 

 
 

2. METHODOLOGY 
 

 

The research design formulates three 
different parameters that manifest plant growth. 
With the gathered data from 8 weeks of 
experimentation, each trial in each parameter has 
changed between the initial and the preceding week. 
The increasing parameters may help the amount of 
sunlight the plants receive hence providing more 
glucose or food for the plant to grow. Each pot gaining 
varying results on different parameters shows that 
each parameter benefits from the volcanic ash 
concentration. 

There are sixteen pots in total. Since there 
are four members in the group, each member received 
and tended to 4 pots throughout the experimentation 
period. The pot was filled up to a certain point with 
the soil used (loam) to determine how much soil the 
pot can hold in grams, and once filled, the soil's weight 
was recorded. Each pot contained a different volcanic 
ash and soil concentration, while similar basil plants 
were planted in each pot. To meet the optimal pH level 
that basil thrives in (5.5-6.5 pH), every member of the 
research group was tasked to measure the loam soil's 
pH level in all of the assigned pots, respectively. 
Weight per weight percentage allowed the researchers 
to express the concentration of the solution. As for how 
the measurements were taken for the three 
parameters, namely plant height, leaf count, and leaf 
surface area, tools such as a ruler and ImageJ 
software were utilized to gather the data needed over 
eight weeks effectively. However, only the plant 
height and leaf count were recorded for eight 
consecutive weeks. The data taken for the leaf surface 
area was only an initial and final measurement, time 
zero and week eight, respectively. 

 
3.  RESULTS AND DISCUSSION 

As the researchers observed, the plant height 
had an average increase of 2 cm per week for VA-0, 1.9 
cm per week for VA-0.5, 2.8 cm per week for VA-1, and 
2.5 cm per week for VA-2. The average increase of the 
height of the plant was taken through finding the 
slope yielded by the trendline of each graph (Fig. 3.0-
3.3). From this data that the members have gathered, 
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it can be concluded that VA-1 has the highest average 
increase which is 2.8cm per week. For leaf count (Fig. 
5), it is shown in the graph that VA-0  has a continuous 
increase of leaves as weeks pass by. For VA-0.5 it 
reached its peak on week 5 and plateaued shortly 
after. VA-1 had a constant number of leaves within 
week 2 to week 5 and showed a sudden significant 
increase in number of leaves. Throughout eight weeks, 
the number of leaves of VA-2 shows an inconsistent 
increase and decrease in the number of leaves. The 
researchers took pictures of the basil leaves and used 
ImageJ to measure, analyze, and process the images 
to gain more accurate results. With this application, 
we were able to measure the area and compare the 
initial leaf area to week 8 area to know how much it 
has increased and to determine which pot has the 
highest area value. Starting from the pot which has 
the lowest average surface leaf area, VA-0.5 with 
13.76 cm2, VA-0 with 17.95 cm2, VA-2 with an area of 
22.71 cm2, and the pot with the highest leaf area, was 
VA-1 with an area of 24.93 cm2. 
 
3.1 Plant Height 
 For the first week, there was a sudden 
increase in height for all trials with a ΔT range of 6-8 
cm. It was hypothesized that the sudden increase 
might be natural plant growth since the initial height 
(time 0) was based on seedlings, or newly germinated 
seeds. Pot VA-1 averaged 2.8 cm of growth per week. 
Being the highest out of all four concentrations, pot 
VA-2 came in second with an average growth per week 
of 2.5 cm. The experimentation period ended at week 
8 with pot VA-1 being the tallest plant with an 
average height of 31.7 cm; which may prove the 
presence of a snowball effect on the height of the basil. 
The second tallest plant is VA-2,; which could prove 
that a more concentrated amount of volcanic ash is 
potentially beneficial to the height of acidic plants. 
Adding to this, pot VA-0.5 resulted in having the 
lowest height with a total average height of 23.7 cm.  

 
 
 
 
 
 

 
3.2    Leaf Count 

The basis behind including basil leaf count in 
the parameters is the concept of  “more leaves means 
more sites for glucose production”. The pot that ended 
with the highest leaf count is VA-0 ; which had 40 
leaves in average of all three trials. From week 0 to 
week 8, there was an increase of 17 leaves. The second 
plant with the highest leaf count is VA-1. It had 39 
leaves in average of all three trials and had an 
increase of ~18 leaves from week 0 to week 8. Though 
VA-0 ended with the highest number of leaves, it had 
a lower increase of leaves from initial to final as 
compared to VA-1. As observed, VA-1 has the highest 
increase of leaf count with 18 leaves, with VA-0 being 
second to that. The researchers hypothesized that 
since VA-1 is the tallest, its height had an effect on the 
number of leaves increased since a higher plant height 
equates to more exposure to sunlight. This proves that 
leaf count is directly related to the plant height or the 
amount of exposure to sunlight the plant receives. 

 
3.3    Leaf Surface Area 
 Similar to the leaf count, the size of the leaf 
plays a role in how much glucose could actually be 
produced by the plant; for the main goal of this 
research was to prove volcanic ash’s positive effects on 
basil’s growth.  At time 0, VA-1 had the highest initial 
leaf surface area. It was able to maintain its lead 
ending with a highest final leaf surface area of 24.932 
cm2. VA-1 also had the highest change in leaf surface 
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area out of all the pots. There is a small difference 
between the increase in surface area from week 0 to 
week 8 of VA-1 and VA-2 with both numbers rounding 
up to 16.5 cm2. With this, we are able to say that a 
higher concentration of volcanic ash in the soil 
composition will lead to a high leaf surface area 
increase as compared to VA-0 and VA-0.5. 
 
4.  CONCLUSIONS 

This research had the aim to shed light upon 
the beneficial applications of volcanic ash; which is 
determining whether or not volcanic ash has 
advantageous botanical properties that could 
potentially enhance the growth of Ocimum basilicum 
(basil). VA-1 benefitted the most from its 
concentration in terms of growth, the highest slope in 
leaf count increase, the highest plant height, and the 
biggest leaf surface area. With this, having a pH level 
of 6.1, VA-1 yields the best overall results. The results 
of this study indicate a positive relationship between 
a volcanic ash soil composition and the growth of 
acidic-loving plants. Specifically, 1kg of volcanic ash 
in loam soil has the biggest effect on the growth rate 
of Ocimum basilicum (Basil). Further studies can 
make use of different acidic-loving plants. This gives 
the research more space to justify the benefits of a 
volcanic ash composition on acidic-loving plants. 
Furthermore, a particular location to experiment in 
will benefit the results by providing uniform 
treatment to the plants. The gathering of ash could 
also be improved to achieve accurate conclusions 
about the correlation between acid-loving plants and 
the effects of volcanic ash.   
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AAbbssttrraacctt::  Nowadays, electricity is a pressing conflict due to the increase in demand by the 
populace. Thus, energy prices have also increased, making it considerably inaccessible to 
several population members. Considering this, the researchers have studied the type of N-P-
K fertilizer that can improve the efficiency of producing electricity from a living plant. There 
were four experimental setups of Aloe barbadensis miller that were utilized in the experiment. 
Every variable and component of each setup was constant, except the type of fertilizer that 
was added to the soil. The first setup did not have any fertilizer, the second group had 
Nitrogen-based (N-P-K 21:0:0), the third group had Phosphorus-based (N-P-K 0:22:0), and the 
fourth group had Potassium-based (N-P-K 0:0:50). The researchers gathered data on electricity 
generated in the Aloe vera derived from a capacitor using a multimeter every 12 hours for 16 
days. Descriptive statistics and repeated measures of ANOVA statistical tests were utilized to 
perform the data analysis. Results showed that the setup with potassium-based fertilizer had 
produced significantly greater electricity (p < .05) among the four setups whose differences 
were insignificant (p > .05). Time had a moderate but negligible effect on the electricity 
produced by the Aloe vera. It is advised to increase the time taken to observe the plant if 
further research will be done on the topic. 
 
KKeeyy  WWoorrddss::  aloe vera; electricity generation; nitrogen-based fertilizer; phosphorus-
based fertilizer; potassium-based fertilizer 

 
1. INTRODUCTION 

Electricity has become an integral part of 
human life in the modern era. It affects one’s 
capability of acquiring education, communicating 
with others, and cooking food without destroying the 
ecosystem (Löfquist, 2020). In the Philippines, 
electricity has become a necessity in every household 
due to the importance of electrical appliances as assets 
to most of the population (Reyes et al., 2012). Yet, over 
2.3 million homes in the Philippines still lack access 
to electricity (National Electrification Administration, 
2019), and 59 million people in the country have no 
access to clean cooking (Renewable Energy Policy 
Network for the 21st Century, 2020). 

Considering the insufficient electricity 
supply, previous research utilized accessible natural 
resources, such as plants, to create potential energy 
sources. Ying and Dayou (2016) found that plants can 
generate electricity by transmuting sunlight into 
electricity based on photosynthesis. The study shows 
the conversion of chemical energy to electrical energy 
by embedding a pair of electrodes into the plant’s 
leaves. Bundschuh, Yusaf, Maity, Nelson, Mamat, and 
Mahlia (2014) studied the capability of algae-biomass 
being used as fuel for electricity and agriculture. This 

source was expected to provide a new power 
generation system for the low-power electrical 
equipment used in forestry. However, the voltage was 
weak which caused great difficulty in the application. 
Despite these previous studies concerning generating 
sustainable energy, they have only been able to 
generate sustainable energy with low voltage. 

The objective of this study is to create 
sustainable energy from organic life and to produce an 
adequate amount of electricity. Previous studies have 
shown that generating sustainable energy from living 
plants is possible; however, it cannot naturally 
produce an adequate amount of electricity that can be 
used instantaneously (Bundschuh et al., 2014). Thus, 
the researchers of this study will examine which of the 
different N-P-K fertilizers will improve the efficiency 
of energy production of the plant. 

 
2. Literature Review 

 

FFiigguurree  11.. Conceptual Framework of the Study 
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Figure 1 presents the possibility of how the 
different N-P-K fertilizers may directly affect the 
electricity generated by the Aloe vera plant. It is 
known that the primary nutrients of the fertilizer – 
Nitrogen, Phosphorus, and Potassium – directly 
influence the plant’s process of photosynthesis 
(Bolfarini et al., 2016; Gierth & Mäser, 2007). Since 
ATP, the energy of the plant, is produced in the 
photosynthesis process, the N-P-K can possibly have a 
significant effect on the electricity produced by plants. 
This study aims to see whether plants can produce 
enough electricity when N-P-K fertilizer is added to 
their soil. 

Specifically, the study aims to answer the 
following: 
a. What is the electricity produced by the Aloe 
vera plants after introducing the N-P-K fertilizers for 
16 days? 
b. Is there a significant difference in the 
electricity produced by the Aloe vera plant with 
different N-P-K fertilizers observed in a 48-hour 
interval for 16 days? 
 

 
2. METHODOLOGY 
 
2.1. Research Design 

 The experimental research design was 
suitable for this study since it required 
experimentation on the electricity produced by plants 
in response to the added N-P-K fertilizers with varied 
ratios of Nitrogen, Phosphorus, and Potassium. 

3.2. Data Gathering Procedures 
 Before data gathering, the researchers 

accomplished a Research Ethics Checklist and letter 
of approval. Once approved, they began with the 
acquisition of materials sourced from online stores. In 
this experiment, the four Aloe vera samples, sourced 
from a mother plant from a farm, were divided into 
four experimental setups. The first setup, the control 
group, was treated with no fertilizer. For the second, 
Nitrogen-based fertilizer (N-P-K 21:0:0) was treated to 
the plant. For the third, Phosphorus-based fertilizer 
(N-P-K 0:22:0) was added. Lastly, the fourth setup 
was treated with Potassium-based fertilizer (N-P-K 
0:0:50).  
 

 
As shown in Figure 2, each setup had six pairs of Zinc 
(Zn) anode and Copper (Cu) cathode embedded on two 
leaves of the Aloe vera plant (Chong et al., 2019). A 4.7 
uF 400V Aluminum Electrolytic capacitor was 
connected to store the electricity generated by the 
plants. A digital multimeter was used to measure the 
voltage stored in the capacitor. It was set to have a 
maximum measurement of 2.000 Volts. 

Upon completing the experimental setups, 
the researchers began recording the electricity 
generated by each experimental design using the 
digital multimeter connected to the capacitor. The 
recording of observations occurred every 12 hours 
within 16 days. Throughout the experimentation, the 
plants were watered regularly and were exposed to 
sunlight to maintain its prime condition.  

After obtaining all needed observations, the 
researchers began to organize their raw data in 
preparation for the data analysis. 
 

 
3.  RESULTS AND DISCUSSION 

Two primary data analysis procedures were 
performed using IBM SPSS version 24. The first is 
Descriptive statistics (Mean and Standard Deviation), 
which was used to find the average electricity 
produced by the sample per setup. The second is 
repeated measures of Analysis of Variance, which was 
used to determine if there is a significant difference 
between the setups as time passes. 
3.1. What is the electricity produced by the Aloe 
vera plants after introducing the N-P-K 
fertilizers for 16 days? 

Table 1. Descriptive Statistics of Electricity 
Produced by Aloe vera plants treated with different N-
P-K fertilizers 

Table 1 presents the electricity generated by 
the Aloe vera plants treated with different N-P-K 
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fertilizers observed in a 48-hour time interval. A total 
of 128 valid cases were examined with an equal 
number of recorded observations per N-P-K fertilizer 
type (4).    

The visualization of the differences in the 
electricity produced in each setup is shown below: 

 

 
Figure 3. Means Plot of Estimated Marginal 

Means of Watts 
 
As shown in Figure 3, the electricity produced 

by the majority of fertilizer groups tended to hit their 
peaks between and around the end of the second and 
third intervals, with the outlier being the nitrogen-
based fertilizer hitting the rise between the sixth and 
seventh-time interval. A previous study concluded 
that organic sources of fertilizer helped improve the 
quality of the Aloe vera (Saha et al., 2003). This shows 
that by improving the quality of the plants with 
fertilizer, the generated electricity by the plant 
increased. 

The P-based fertilizer setup produced the 
most electricity throughout the first and second-time 
intervals with a continuous rise in electricity 
production. Phosphorus contributes largely to plant 
product yield in agriculture since it influences the 
plant’s ability to utilize water in its system and other 
micronutrients in the plant’s soil (Valkama et al., 
2009). However, it also decreases the Nitrate stored in 
the plant (Wang & Li, 2004). With this, the plant is 
likely to have been influenced by having more 
nutrients and water to utilize.  

The K-based fertilizer setup produced the 
most electricity among the four setups during the 
third-time interval and onwards. Potassium in plants 
increases the rate at which the plant with damage 
repairs itself and maintains the ionic homeostasis 
(Wang et al., 2013). The nature of the experiment 
setup made the K-based fertilizer’s role more 
significant since the plants became weak to hold the 

copper and zinc plates for as long as they had. 
Additionally, the level of K in the soil could influence 
the plant’s uptake of N-P-K elements in the ground 
(Baque et al., 2006). 
5.2. Is there a significant difference in the 
electricity produced by the Aloe vera plant with 
different N-P-K fertilizers observed in a 48-hour 
interval for 16 days? 

The analysis of the results generated by the 
Repeated Measures of ANOVA is presented in two 
ways. The discussion of the assumptions is given first, 
then followed by the main outcome. 

 
The normality test was performed using 

Kolmogorov-Smirnov, and Table 2 shows that the 
collected data for the seven observations are normal (p 
> 0.05) except during time 6 (p = 0.014). 

 

Sphericity is a condition where the variances 
between the differences between the related groups 
are equal. And since the Repeated Measures of 
ANOVA is susceptible to violating this assumption, 
Mauchly’s Test of Sphericity was performed and 
shown in Table 3. Mauchly’s Test of Sphericity 
indicated that the assumption of sphericity had been 
violated, 𝜒𝜒2(27) = 88.714, p < .0005, and therefore, a 
Greenhouse-Geisser correction was used since 𝜖𝜖<0.75. 
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Also, there was no significant effect of time on the 
generated electricity by Aloe vera with different N-P-
K fertilizers, F(2.666, 31.995) = 1.895, p > 0.05. 

Table 4 presents that the use of fertilizer had 
a nearly moderate effect on the electricity generated 
by the Aloe vera over time (partial 𝜂𝜂2 = 0.136); 
however, this is not significant F(2.666, 31.995) = 
1.895, p > 0.05.  

The significance of time to the affected 
electricity caused by the addition of different N-P-K 
fertilizers ratios is likely because the time of the 
experiment was too short. The total number of days 
taken to conduct the experiment in other related 
studies is greater compared to this. A study by 
Lazcano, Gómez-Brandón, Revilla, and Domínguez 
(2012) had three months of fertilizer exposure for the 
plant before data gathering, considered as ‘short-
term’. Another study by Valkama, Uusitalo, Ylivainio, 
Virkajärvi, and Turtola (2009) had up to twelve 
months of application of fertilizer. Another 
independent research by Saïdou, Janssen, and 
Temminghoff (2003) had three years to test the effects 
of the fertilizer on the plants. Based on these three 
studies, the time of experimentation was significantly 
shorter than the aforementioned studies. 

 

Table 5 presents that there is a significant 
difference in the electricity generated by Aloe vera 
when treated with different fertilizers, F(2.666, 
31.995) = 1.895, p < 0.05. The effect of the differences 
in the fertilizers applied to the soil where the Aloe 
vera is planted is large (partial 𝜂𝜂2= 0.520).   

 

Post-hoc Test using LSD was performed to 
determine which of the N-P-K fertilizers show a 
significant difference in the electricity generated by 
Aloe vera. As shown in Table 6, only the following 
different N-P-K fertilizers show a significant 
difference: No fertilizer and K-based fertilizer, N-
based fertilizer and K-based fertilizer, P-based 
Fertilizer and K-based fertilizer, p < .05.  

Previous studies have studied the effect of 
potassium on the plant. Grzebisz, Gransee, 
Szczepaniak, and Diatta (2013) experimented with 
the effects of potassium fertilization on water supplies 
and nitrogen to a plant during its critical stages of 
growth. The plant’s access to potassium during mild 
water-deficiency stress stimulates water uptake 
through the root cells. This results in an extension of 
development, giving it access to various mineral 
elements such as nitrogen and water, which are 
essential for plant growth. Wang, Zheng, Shen, and 
Guo (2013) found that potassium (K) has several 
biological components that strengthen the plant’s 
growth and metabolism. Lower K concentrations can 
further depress the plant resistance to drought stress 
and K absorption; this is due to its weakness in terms 
of water uptake. One of the advantages, as discussed 
in the study, is that it stimulates photosynthesis. It 
also regulates protein synthesis, enhances damage 
repair and water uptake, and maintains ionic 
homeostasis. 

 
 

4.  CONCLUSIONS 
This study discovered the significant 

relationship of potassium to the electricity produced 
by the plant. Yet, the researchers cannot discern the 
effect that fertilizer would have on electricity 
throughout a specific period. Despite these findings, 
there are numerous limitations to this study. The data 
gathering period for the researchers was only limited 
to 16 days because of time constraints. Moreover, each 
experimental setup utilized only one Aloe vera 
sample. Hence, the results of the research may not 
have been precise.  

Furthermore, other variables that may have 
affected the Aloe vera plant’s electrical yield were not 
observed and manipulated. This includes the 
condition of the environment, weather, material of the 
electrodes, plant type, and soil type. The researchers 
recommend that the duration of experimentation be 
conducted for a more extended period. Studying 
fertilizers with other N-P-K ratios with more 
potassium content can provide more information on 
the specific type of fertilizer that could generate a 
significantly more tremendous amount of energy. 
Future studies may research other possible factors 
that may affect and improve the efficiency of 
electricity generation in plants. 
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AAbbssttrraacctt::  This study is about the Life Cycle Assessment of Disposable Medical Masks and its 
Environmental Impacts in the context of the COVID-19 pandemic in the Philippines. Prior to 
the study, the researchers have noticed that there was an increase in demand for disposable 
medical masks as a response to the COVID-19 pandemic. The overall objective of the study 
was to assess the environmental impacts of the life cycle of disposable medical masks in the 
context of three variables which are energy consumption, waste production, and pollution. The 
impacts were assessed using related literature and gathered data from respective respondents 
through the dissemination of online questionnaires among 5 different focus groups. The results 
from the surveys have shown that the production of healthcare waste has doubled in the past 
year and is mainly composed of disposable medical masks. In addition, answers from the 
surveys have shown that the majority of households improperly dispose of their masks by not 
complying with the set guidelines of the Department of Health. After data collection and 
discussion, the researchers have observed the connections between the increase in demand for 
masks and the damaging of the environment in relation to the three variables. To conclude, 
the researchers have disproved the initial null hypothesis. 
   
KKeeyy  WWoorrddss::  life cycle assessment; disposable medical mask; environmental 
sustainability; Personal Protective Equipment; COVID-19 

 
1. INTRODUCTION 
 
1.1 Rationale 

At the beginning of the pandemic, the world 
turned its focus to prioritizing safety and health that 
the state of the environment was neglected. With this, 
many environmental advocates and organizations 
have been bringing attention to the rise in energy 
consumption from the production and disposal of 
medical masks. In addition, a more pressing 
environmental concern was brought up due to the 
improper disposal of medical masks. After use, the 
mask cannot be recycled due to the risk of 
contamination therefore, it is needed to be disposed of 
(Parkinson, 2020). Without proper disposal, masks 
end up in landfills and even in the ocean causing 
damage to marine life and worsening the issue of 
general pollution (Kassam, 2020). The several issues 
brought up by these articles show the overall severity 
of the environmental situation caused by disposable 
medical masks. 
 
1.2. Statement of the Problem 

The study assessed the Life Cycle of 
Disposable Medical Masks and its Impacts towards 
the environment in the context of the COVID-19 
pandemic. 

Specifically, the research answered the 
following questions: 

 
1. What is the Life Cycle of Disposable Medical 

Masks? 
2. What are the proper and improper 

methods/processes in the disposal of medical 
masks? 

3. What are the impacts of the production processes 
of disposable medical masks towards the 
environment? 

a. Energy consumption 
b. Production waste 

4. What are the impacts of the disposal of 
disposable medical masks towards the 
environment? 

a. Energy consumption 
b. Waste production 
c. Pollution 

 
1.3. Hypothesis 

The increasing rate of utilization of disposable 
medical masks has no significant impact towards the 
environment in the context of the COVID-19 
pandemic.  
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2. METHODOLOGY 
 
2.1. Type of Research and Research Design 

A descriptive research design was chosen to 
show the analysis of the life cycle of the masks in 
determining its effects towards the environment. It 
was used to justify the presented realities which were 
obtained through the answered survey forms of the 
chosen respondents in relation to the LCA of 
disposable medical masks. 

 
2.2. Samples and Sampling Technique 

To select respondents for data collection in the 
LCI phase, the researchers have utilized a 
convenience sampling technique. This was used 
because of the lack of availability of the respective 
respondents given the ongoing COVID-19 pandemic. 
Each focus group consisted of a certain number of 
respondents, again, depending on the availability of 
respondents in the ongoing pandemic disregarding the 
factors of age and sex. The five focus groups were 
based on their profession and expertise in the main 
focus of this research: environmentalists, medical 
practitioners, waste management officers, mask 
consumers and mask distributors. 

The first focus group consists of 
environmentalists required to have knowledge about 
key environmental issues such as waste pollution and 
overconsumption of energy. The second focus group 
consists of medical practitioners with a minimum of 5 
years of experience serving in their medical field and 
knowledge about the coronavirus. The third focus 
group is composed of waste management officers with 
respective expertise on the presence of waste pollution 
and waste production, specifically in terms of PPE, 
perspectives, and data regarding PPE pollution and 
the environmental effects of the disposal process. The 
fourth focus group is composed of mask distributors 
willing to disclose information regarding their rates of 
supply and demand of sales with respect to the 
ongoing COVID-19 pandemic. Lastly, the fifth focus 
group was mask consumers utilizing disposable 
medical masks as a preventive measure from getting 
the virus; their questions were focused on their rate of 
consumption on a monthly basis and their disposal 
process after usage. 

 
2.3. Research Instrumentations 

The researchers utilized five different surveys 
wherein one was adapted from past studies to gather 
and collect data. The first survey was a five-item 
questionnaire given to environmentalists created by 
the researchers to gather information about effects 
caused by the life cycle of disposable medical masks 
from an environmental perspective. 
The second instrument given to medical practitioners 

was a seven-item survey to understand the purpose 
and effectiveness of a mask in hindering the spread of 
the COVID-19 virus. The third instrument is a seven-
item survey disseminated among mask sellers which 
focuses on the rate of sales of different types of masks 
in Metro Manila during the COVID-19 pandemic. The 
fourth instrument was a five-item survey focused on 
the consumption rate of masks and means of their 
disposal which is administered to mask consumers in 
Metro Manila. This survey was focused on their 
consumption rate of their preferred types of masks 
and their means of disposal after usage. 

The last survey that was given to HCWM 
officers was an adapted and shortened version of the 
Health-Care Waste Management Rapid Assessment 
Tool. This was developed by the WHO, and its goal is 
to promote safe and appropriate practices in the field 
of HCWM (“Health-care waste management rapid 
assessment tool”, 2016). Its purpose is to understand 
the processes and the overall situation regarding the 
HCWM system. 

 
2.4. Procedures 

Preparation of Adapted Survey Questionnaire 
The researchers designed a survey fit to the 
specifications of the study which highlighted the given 
variables, and this was done specifically for the 
respondents under the category of medical 
practitioners and environmentalists. Aside from the 
designed surveys which have been disseminated to 
medical practitioners, environmentalists, mask 
distributors, and mask consumers, an adapted Health 
Care Waste Management (HCWM) assessment was 
utilized for the chosen Waste Management Officers. 
Afterward, a confidentiality conforme has been made 
for respondents to be assured of the compliance 
towards the Data Privacy Act of 2012, to be signed 
prior to answering the designed survey. 

 
Administration of the test to the respondents 

Firstly for the chosen available medical 
practitioners, environmentalists, mask distributors, 
mask consumers, and waste management officers, all 
were given a confidentiality conforme to answer prior 
the survey. Afterwards, questionnaires were 
administered to the respondents. 
 
2.5 Statistical Treatment 

The researchers made use of Descriptive 
Statistics as its statistical treatment in this study. It 
was used to thoroughly describe and indicate the 
manners on how the life cycle of disposable medical 
masks impact the environment, specifically in the 
context of the COVID-19 pandemic. Through the 
obtained data, the statistical analysis of this was 
focused on the evaluation of the answers of the 
respondents and used as one of the basis of the 
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conducted study. 
 
3.  RESULTS AND DISCUSSION 
 
3.1 Problem 1 
 
What is the life cycle of a disposable medical mask?

 

There are three main phases of the life cycle 
of disposable medical masks: production, usage, and 
disposal. The researchers decided to give focus to only 
the production and disposal phases. Within the 
production phase, there are four sub-processes that 
occur accordingly: (1) Acquisition of raw materials, (2) 
Transportation of materials, (3) Production line, (4) 
Distribution to the sellers. The generic type of surgical 
face masks that 85.7% of all respondents from the 
distributors’ focus group sell are commonly made up 
of 3 non-woven layers (see figures 1 and 2) which all 
serve a purpose in providing the mask’s filtration 
efficiency. These layers are produced in one of two 
procedures: spun bond or melt-blown (Chua et al, 
2020). 

 

In the disposal phase of the cycle, 6 sub-
processes occur accordingly: (1) Initial segregation, (2) 
Storage, (3) Collection, (4) Transportation, (5) 
Treatment, (6) Final Disposal (DENR-EMB, 2020). 
The first process is the most crucial since it decides 
whether the HCW will undergo proper disposal or not. 
As seen in figure 3, results from the surveys showed 
that 71.4% of HCW are disposed of in the wrong waste 
container. The other 29.6% get stored and transported 

by DENR certified transportation companies to 
treatment facilities. 
 

 
 
All the results and discussions done under this 
research problem can be consolidated into figure 4.1 
and 4.2. 
 

3.2. Problem 2 
 

What are the proper and improper 
methods/processes in the disposal of medical masks? 
 

One respondent observed that the most 
common yet improper means of disposal include open 
trash burning, littering, and disposal in open-
containers (figure 4.2). Each method creates their own 
negative effect on the state of the environment. Out of 
these three, the one that was frequently admitted by 
the survey respondents was the disposal in open-
containers as seen in table 1. The waste coming from 
this process often ends up in open and unsecured 
dumping grounds which have become a commonplace 
for households to recover and recycle the objects found 
(Ferronato & Torretta, 2019). The continuation of 
these practices causes infections and viruses to be 
spread more rapidly. 
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3.3. Problem 3 
 

What are the impacts of the production 
processes of disposable medical masks towards the 
environment? 

As presented in figure 4, 92.9% of masks in 
the distributor's inventory is sold and this leads to the 
increase of product demand from consumers and 
suppliers. 

To further discuss, two t-test: Two-Sample 
Assessing Unequal Variances was utilized to analyze 
the relationship between mask distributors and 
consumers. First, it computed a value of 
P(t<=t)=0.697503595 which shows there is no 
significant difference between the two variables; this 
indicates the increase of sales of masks because of the 
demand and need of the product in the context of the 
pandemic. Second, a value of P(t<=t)=0.500136489 
indicates the significant difference between the 
targeted amount of sales and supplies. This implies 
the gap between the masks being supplied to 
distributors and consumed by the general public; 
there is a possible overproduction of masks which can 
create waste. As said by a mask distributor, the shelf 
life of a mask lasts from 3-5 years before considered 
“expired” or ineffective of use. The excess in inventory 
can lead to the expiration of product and ineffective 
usage. 
 
3.4. Problem 4 
 

What are the impacts of the disposal of 
disposable medical masks towards the environment? 

The usage of disposable medical masks is the 
most effective type to be used as a preventive measure 

for the virus because of the filtration from the 
exposure of aerosol spray with proper usage. Although 
according to figure 5, the usage also required proper 
disposal after usage as a health precaution, yet PPE 
is not classified under waste disposed of using proper 
methods of disposal. 

The improper disposal of these disposable 
medical masks results in certain aspects in energy 
consumption, waste production, and pollution which 
lead to severe repercussions that negatively affect the 
environment. 

 
Based on figure 6, the second most utilized is 

non-renewable energy such as coal/coal products 
which are used to generate electricity that runs the 
technology to properly dispose of clinical waste, and 
with the increase of usage, the required energy is 
bound to have a direct relationship as well. 
 
Waste Production 
 

The improper disposal has led to the increase 
of waste in relation with the rate of demand and 
supply of PPE, and the added criteria of usage and 
disposal of this mask. The 3-ply masks are only 
effective up to six hours of usage then a replacement 
is needed. With the given condition, each individual 
consuming these masks must comply for maximum 
protection. 

Especially for frontliners and the general 
public who are constantly exposed to the possibility of 
being infected. This circumstance has led to the 
doubling of healthcare waste wherein most do not 
undergo proper disposal. 
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Pollution 
 

With the increase of the rate of waste 
production, 100% of these wastes are categorized to 
undergo the improper disposal (refer to figure 5). 
Under the category of improper waste, one specific 
process evident amidst the pandemic is discarding of 
masks in landfills which is shown to be borderline 
sustainable (refer to figure 7). 

 
Referring to figure 8, the disposal process of 

these medical masks greatly impact the environment 
in terms of pollution and this is highly evident in the 
present context of the improper disposal of masks. 

 

As seen in figure 9, the disposal process of the 
medical masks is the least sustainable portion of the 
life cycle and this is because of the three factors which 
are energy consumption, waste production and 
pollution as explained respectively. 

 

4.  CONCLUSIONS 
 
4.1. Summary of Findings 

The following are the summary of the results 
that the researchers gathered from the surveys of the 

study: 
Disposable medical masks are the most 

utilized type of mask for the prevention of COVID-19 
to spread. Therefore, 85.7% of mask distributors focus 
their attention on selling disposable medical masks as 
compared to cotton masks, N95’s, and etc. 

The production rate of disposable medical 
masks is higher than the consumption rate of the 
general public of this product. Therefore, the 
likeliness of product expiration is higher. 
Among the mask consumers and medical 
practitioners, 71.4% of respondents improperly 
dispose of their medical face masks by placing them in 
regular waste bins rather than special color-coded 
waste bins specifically meant for healthcare waste. 
A total of 100% in the HCWM officer focus group agree 
that open burning, littering, and disposal in open 
landfills are common improper means of disposal. The 
most sustainable process, yet still improper out of the 
three is littering. 

In terms of waste production, the usage of 
disposable medical masks in the ongoing pandemic 
has been a factor leading to the increase of medical 
waste by 100%. 
A total of 66.7% of environmentalists agree that the 
overall life cycle of disposable medical masks has the 
most impact on waste production, while 16.7% 
mentioned pollution received the highest impact. 
 
4.2. Conclusions 

The following conclusions are drawn based on 
the summary of findings: 

While there is no significant difference 
between the number of masks sold and consumed, 
there is a significant difference between the number 
of masks supplied to these distributors and their sales. 
The overall life cycle gravely impacts environmental 
issues such as waste production, pollution, and energy 
consumption (arranged from most impacted to least 
impacted) 
Most processes involved in the life cycle of disposable 
medical masks compromise the environmental 
sustainability of the product. 
 
4.3. Recommendations 

Having considered the summary of findings 
and conclusions in this chapter, the following 
recommendations are forwarded: 

Future researchers are advised to look into 
and compare disposable medical masks to other 
variants to assess the suitability for prevention in the 
COVID-19 pandemic. In addition, to give medical 
disposable masks a point of comparison in terms of 
environmental sustainability. 

To have a stronger foundation of data and 
information, the researchers suggest making use of a 
wider range of participants particularly in the HCWM 

435



  
 SUSTAINABILITY, ENVIRONMENT, 

AND ENERGY 

officers and mask manufacturers. 
As brought up by one mask distributor, it is 

recommended to focus on the different levels of mask 
quality with regards to their respective price ranges to 
have an understanding of the value of materials 
involved in the life cycle assessment and to make an 
informative decision upon purchase. 

Due to the lack of time and resources under 
the circumstance of the ongoing COVID-19 pandemic, 
the researchers advise to conduct an experiment in 
order to obtain empirical data and make use of this 
research paper as preliminary paper to further back 
up future results and findings. 
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AAbbssttrraacctt::  Water hyacinth has gained a noteworthy reputation as the worst invasive 
macrophyte for its alarming proliferation rates, threatening transportation and irrigation 
systems and ecosystem biodiversity. Sustainable efforts have found the plant to demonstrate 
efficiency in sequestering toxic heavy metals such as cadmium from marine environments. 
Cadmium presence in water, primarily caused by anthropogenic sources, poses public health 
risks due to its toxicity. Consequently, studies on the applications of  Eichhornia crassipes and 
the removal of cadmium have become active research areas in recent decades. This review 
presents literature related to the Cd sorption capacity of water hyacinth biosorbents. The 
effects and optimization of parameters including treatment, temperature, pH, initial sorbate 
and sorbent concentration have been explored in classical and competitive adsorption models. 
Investigations on kinetics, equilibrium, and desorption studies have also been conducted. From 
the gathered literature, water hyacinth biosorbents show potential for industrial-scale 
applications, but its metal recovery and utilization in multi-metal and continuous sorption 
may require further evaluation. 
 
KKeeyy  WWoorrddss::  water hyacinth; biosorption; batch adsorption; cadmium; heavy metals 
 

1. INTRODUCTION 
Millions of cubic meters of untreated 

wastewater are disposed of in Manila Bay and Laguna 
Lake annually (International Water Association, 
2018). Within these emissions are potential heavy 
metals that significantly impact the environment. 
Cadmium (Cd) is a naturally-occurring, heavy metal 
that bioaccumulates in organisms, causing adverse 
health effects such as cancer and toxicity in various 
organ systems (Rahimzadeh et al., 2017). Industrial 
effluents released from manufacturing processes are 
the primary anthropogenic pathway of Cd into the 
environment (Rao et al., 2010). Moreover, the Cd 
concentration of tap water sourced from Metro Manila 
reached 4.78ppm, exceeding the permissible 
concentration of 0.005ppm set by the WHO (Solidum 
& Solidum, 2012; World Health Organization, 2010).  

To reduce its lethality, remediation 
techniques such as chemical precipitation, ion 
exchange separation, adsorption, filtration, reverse 
osmosis, solvent extraction, and electrochemical 
treatment have been developed, but most entail 
expensive operating costs (Wolowiec et al., 2019). 
Adsorption, however, has been preferred due to its low 
cost and high efficiency, particularly with the use of 
agricultural by-products (Lee et al., 2015). 

Water hyacinth (Eichhornia crassipes) is 
regarded as the world’s most invasive macrophyte for 
its alarming growth. It reduces oxygen levels in 

aquatic ecosystems and encourages diseases in nearby 
communities. Despite its disadvantages, its biomass 
has been reported by numerous valorization studies to 
be efficient in remediating polluted waters and 
removing toxic heavy metals like Cd. With the need 
for cost-efficient sustainable adsorbents, the high 
biomass production, tolerance to pollution, and 
adsorption capacity of water hyacinths qualify them 
as effective biosorbents (Priya & Selvan, 2017). 

Through a systematic review of literature, 
relevant studies on Cd biosorption by E. crassipes 
were synthesized. Particularly, it aimed to evaluate 
the effects of sorbent treatments and experimental 
parameters, identify optimal conditions for Cd 
adsorption by water hyacinth (WH) biosorbents, and 
determine their applicability in industrial-scale 
operations. 

The paper is solely centered on E. crassipes 
biomass as a sorbent of Cd. Different methodologies 
and adsorption systems were considered, where the 
biosorption capacity of WH was determined through 
real experiments. The relevance of output limited the 
reference articles to have been published within the 
last three decades.  

  
2. METHODOLOGY 

The Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guidelines, 
which include a screening process for articles from 
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electronic databases, i.e., Scopus, ScienceDirect, and 
PubMed, were implemented. The keywords used in 
the initial search include the following terms and their 
combinations: “water hyacinth” OR “Eichhornia 
crassipes” AND “cadmium” OR “Cd” AND 
“adsorption” OR “biosorption”. Following established 
inclusion and exclusion criteria, twenty-nine studies 
on Cd sorption by WH were deemed eligible (Figure 1). 

A data extraction form was utilized to 
summarize and obtain specific information from the 
studies. The following items were included: (a) 
identification data; (b) adsorption type; (c) adsorbent 
parameters; (d) experimental parameters; (e) 
maximum sorption capacity; and (f) desorption data. 
Studies that had consistencies in variables, 
methodology, and results were sorted and tabulated. 
Analyses involved the comparison of results, 
particularly the influence of treatments and 
parameters on the adsorption capacity of the WH 
biosorbents. 

 

 
3.  RESULTS AND DISCUSSION 
 
3.1 Classification of Sorbents 

Three categories of sorbents were recognized 
in the studies: live, dried, and pyrolyzed WH 
biosorbents. Forty-eight percent were conducted using 
dried E. crassipes, while live biomass and biochar 
studies each comprised twenty-four percent of 
publications. One study conducted simulation studies 
(Soriano et al., 2016) which did not fit in any of the 
aforementioned classifications. All sorbent types 
exhibited effective Cd sorption capacity, with the 
highest removal rates for dried biomass, live water 
hyacinth and E. crassipes biochars being 99.9%, 100% 

and 99.24% respectively (Manju et al., 2016; Swain et 
al., 2014; Li et al., 2016). 

 
3.2 Live Water Hyacinth Biomass for 
Cadmium Sorption  

With the usage of live sorbents, 
phytoremediation studies precede the more common 
adsorption methods at present. Cd is primarily bound 
to WH via peptides (Romanova & Shuvaeva, 2015) 
while the cell wall and subcellular fractions of tissues 
account for most of the uptake (Fett et al., 1994b). 
Four studies applied live WH sorption for Cd removal 
(Table 1). 

From the collated articles, untreated, raw 
and live E. crassipes biomass have been observed to 
perform well in terms of Cd sorption at near-neutral 
pH levels of 6.0-7.0. Acidic conditions have been found 
to be less ideal due to the binding competition between 
Cd2+ and H+ ions to WH adsorption sites. Similarly, 
Cd removal is most favorable in the absence of other 
metals; single-sorption systems produced the best Cd 
removal rates. (Hasan et al., 2007; Patel et al., 2014; 
Mishra & Tripathi, 2008). It was found that longer 
exposure times (≥10 days) led to higher Cd 
accumulations. Moreover, the highest percent removal 
was at minimum initial Cd concentrations. While 
modifications might improve the metal uptake of E. 
crassipes, cadmium, at high concentrations, bears 
toxic effects on WH and suppresses plant growth and 
absorption (Fett et al., 1994a; Mishra & Tripathi, 
2008). At larger scales where Cd is prevalent, live 
sorbents are not as reliable for removal. 
3.3 Application of Dried Water Hyacinth 
Biomass in Cadmium Removal 

 
The Cd removal behavior of dried water 

hyacinth roots, shoots, and whole biomass has also 
been studied in various conditions (Table 2). To 
maximize surface area and available sites for 
adsorption, the biomass is usually dried and crushed 
into powder. According to Khatoon et al. (2016), 
pretreatment of biosorbents may result in the opening 
of biopolymer rings, increasing porosity and stability, 
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ultimately improving the heavy metal removal 
efficiency of the sorbent. 

The effects of different pretreatment factors, 
including drying temperature and sorbent size on the 

maximum adsorption of the WH have been taken into 
consideration. Modenes et al. (2011) observed greater 
adsorption capacity at the lower drying temperatures 
due to greater pore size contraction at high 
temperatures. Modenes et al. (2011) also found little 
variation in adsorption capacity of different sorbent 
particle sizes.  

The studies on dried WH biosorption of Cd 
have determined different parameters to maximize 
adsorption rates. Several studies have found that a 
neutral acidity of pH 5.0 to 7.0 would be optimal for 
Cd adsorption due to a lower concentration of 
hydrogen ions competing for the sorption sites on the 
sorbent (Modenes et al., 2011; Manju et al., 2016;  
Zheng et al., 2016). Sorbent dose affects the 
electrostatic interactions between particles, and a 
ceiling of adsorptive capacity emerges at greater 

sorbent doses (Ibrahim et al., 2012). At 0.2 to 0.5mm, 
5g L-1 of biomass reached maximum adsorption, while 
1.0mm particle size plateaued at 0.2g mL-1; this 
signifies that the use of a smaller sorbent size requires 
less sorbent to reach the optimal amount (Ibrahim et 
al., 2012; Murithi et al., 2014; Li et al., 2020). Initial 
Cd concentration also affects the adsorption capacity 
of the biomass. With a greater amount of Cd ions 
present, the increased rate of adsorption reaction 
causes more amounts of the metal to be adsorbed but 
decreases the removal percentage of Cd (Mahamadi & 
Zaranyika, 2007; Mahamadi & Nharingo, 2006; Li et 
al., 2020; Murithi et al., 2014; Manju et al., 2016).  The 
adsorption of Cd ions by WH consistently followed the 
pseudo-second-order model and fitted the Langmuir 
adsorption model. With the presence of other heavy 
metals, the competitive adsorption of Pb and Zn 
significantly hindered the adsorption of Cd, while Na, 
K, Mg and Ca had minimal to no impact (Mahamadi 
& Nharingo, 2010; Murithi et al, 2014). 

 
3.4 Cadmium Biosorption via Water 
Hyacinth Biochar 

The utilization of water hyacinth-derived 
biochars for Cd removal from aqueous solutions is 
relatively unexplored, with publications surfacing 
only recently (Table 3). However, it is a promising 
method to manage the invasive species and 
immobilize Cd effectively. 

The heating temperature during biochar 
generation influences adsorption capacity. A pyrolysis 
temperature between 450ºC to 700ºC is found to be 
ideal (Zhang et al., 2015; Ding et al., 2016; Li et al., 
2016). Ding et al. (2016) inferred that higher pyrolysis 
temperatures encouraged surface area and porous 
structure, but increasing the temperature beyond 
600ºC causes the loss of oxygen-containing groups. 
Increasing temperature results in greater Cd removal, 
but extreme heat dissipates functional groups 
essential for adsorption. Zhou et al. (2019) 
recommended a heating rate of 15ºC min-1 for 2 hours, 
demonstrating a slow pyrolysis to be most effective.  

Compared to dried and live biosorbents, WH 
biochars appear to be better accumulators of Cd at 
high and low initial concentrations in terms of 
adsorption capacity and metal removal. Higher 
concentrations of Cd require longer exposure times as 
presented by Zhang et. al (2015). Solution 
temperature heavily influences the adsorption 
behavior of biochars due to its endothermic 
characteristic (Ding et al., 2016; Liu et al., 2020), 
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wherein increasing the temperature during sorption 
encourages Cd sorption mechanisms to occur. Solution 
pH has been considered as one of the most influential 
factors to the adsorption capacity of biochars. The 
surplus of H+ at low pH levels (>2.50) overwhelmed 
and protonated the negatively-charged biochar 
surface, repelling Cd2+; thus, a moderate pH level of 
5.0-6.0 has been deemed optimal (Ding et al., 2016; Li 
et al., 2016; Liu et al., 2020). 

3.5 Cadmium Desorption and Recovery  
Biomass regeneration potential and 

cadmium recovery are necessary determinants for the 
applicability of WH biosorbents at industrial scales. 
The practical efficiency of a biosorbent is determined 
not only by its adsorptive capacity but also by its 
accessibility and potential for reuse. 

Shen et al. (2018) reported the use of nitric 
acid as an eluent at lower molar concentrations, 
wherein the Cd (II) removal efficiency of E. crassipes 
biochar pellets remained at 91.1% after three 
adsorption-desorption cycles. Meanwhile, Zheng et al. 
(2016) utilized Cu (II) ions, that have high affinity to 
sorption sites, to desorb over 90% of Cd (II) from dried 
biomass. Liu et al. (2020) demonstrated the 
sustainability of WH biochar-alginate capsules, which 
retained up to 70% of its initial adsorption capacity 
following 10 reuses. 

As shown in Table 4, a number of studies 
accounted for the usefulness of the high Cd desorption 
capacity of WH for biomass regeneration and Cd 
recovery (Mahmood et al., 2010; Ding et al., 2016; 
Shen et al., 2018). However, at present circumstances, 
a survey of literature shows that WH-biosorption 
studies expounding on Cd recovery are limited. 

 
 
 

 
4.  CONCLUSIONS 

Water hyacinth biosorption is an effective 
means for cadmium remediation. Through biosorption 
applications, the environmental concerns associated 
with the toxicity of cadmium and the invasive 
property of E. crassipes are minimized. Several 
solution and sorbent parameters significantly impact 
its adsorption capacity. Cadmium sorption is favored 
at near-neutral pH levels to reduce competition with 
interfering ions, while lower initial sorbent and 
sorbate concentrations allow maximized adsorption 
without risk of precipitation. Unlike dried biomass, 
live biosorbents are hindered by metal toxicity. 
Pretreatment of biomass is advantageous as dried 
biosorbents have consistent efficient removal rates. 
However, biochar studies have become more 
prominent in recent years. The inclusion of pyrolysis 
at high temperatures allows more sorbent 
modifications such as the increased presence of 
functional groups, porosity, and surface area that aid 
in adsorption. Despite the accessibility, inexpensive 
cost, and excellent removal capacity of WH biomass, 
its usage in industrial scales requires further 
investigation, specifically on the themes of cadmium 
desorption, metal recovery, multi-metal, and 
continuous sorption systems. 
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An Experimental Study on Sugarcane (Saccharum officinarum) Bagasse 
and Corn (Zea mays L.) cob as a Potential Bio-adsorbent 

for Used Engine Oil 
 

Alyssa Marygrace M. Hugo, Julius Alvin A.  Librando, and Yuji C. Muñoz 
De La Salle University Integrated School, Biñan City, Laguna 

 
AAbbssttrraacctt::  Oil pollution is one of the leading causes of detriment to water ecosystems. Bio-
adsorbents have been studied for oil cleanup potential, but mixed bio-adsorbents have not been 
thoroughly studied yet. Thus, this study investigated Sugarcane (Saccharum officinarum) 
bagasse and Corn (Zea mays) cobs, two of the most underutilized agricultural wastes, as bio-
adsorbents in their natural form. Five formulations were used, and used motor oil was utilized 
as the adsorbate. One gram of bio-adsorbent was used in a mixture of 3 grams of oil and 200 
milliliters of water per trial. The oil sorption capacity (OSC) and water sorption amounts were 
collected to determine the efficiency in selectively adsorbing motor oil. Results showed that all 
formulations had similar oil sorption capacities, ranging from 288% to 298%, with pure 
bagasse (F1) having the highest and the formulation with a bagasse-cob mass ratio of 3:1 (F2) 
having the lowest. Statistical analysis posited that all group means for OSC are equal. 
Additionally, findings suggested that water sorption amount increases as the percentage by 
mass of bagasse in the formulation increases. F1 sorbed the most water with 5.80 grams, 
whereas the formulation with pure cobs (F5) sorbed the lowest with 2.09 grams, followed by 
the formulation with a bagasse-cob mass ratio of 1:3 (F4) with 3.22 grams. These results 
signified that not all mean water sorption amounts measured were equal, suggesting that 
formulations F4 and F5 are the most efficient in selectively absorbing oil.  
 
KKeeyy  WWoorrddss::  Saccharum officinarum; Zea mays; oil sorption capacity; bio-adsorbents 
 
 

 
1. INTRODUCTION 

Oil spills are one of the leading causes of 
water pollution worldwide, posing dangers to aquatic 
habitats, poisoning fishes, and affecting people’s 
livelihoods in coastal communities (National Oceanic 
and Atmospheric Administration, 2019). The majority 
of these spills are caused by human activity, 
particularly the runoff from cars that leak motor oil. 
Though there are multiple ways of dealing with oil 
spills, the use of adsorbents is primarily seen as being 
most effective due to its flexibility and simplicity 
(Crini et al., 2018). Synthetic materials form the most 
significant proportion of all adsorbents, but while they 
are effective and yield a high oil sorption capacity, 
their non-biodegradability, cost, and disposal method 
may sometimes outweigh their benefits (Al-Jammal & 
Juzsakova, 2017). An alternative route may be the use 
of bio-adsorbents—adsorbents derived from biological 
material like agricultural wastes (agro-wastes) (Crini 
et al., 2018). While this method has been thoroughly 
researched, most procedures focus on chemically 
treating agro-waste via silanization, acetylation, and 
other treatments to make it less hydrophilic (Gorgulho 

et al., 2018). The hydrophilic nature of agro-waste due 
to its cellulose content is one of the major limiting 
factors in the mainstream use of adsorbents. Suitable 
adsorbents must repel water to prevent sinking, 
requiring a minimum water sorption amount 
(Guilharduci et al., 2017). However, recent papers 
have demonstrated the potential of certain agro-
wastes to attain promising results without chemical 
treatments. In particular, Choi (2018) showed the 
potential of powdered corn cobs in adsorbing large 
amounts of oil due to their low hydroxyl action, 
making them naturally hydrophobic. Behnood et al. 
(2016) and Gorgulho et al. (2018), on the other hand, 
demonstrated the potential of sugarcane bagasse as a 
decent bio-adsorbent due to its floatability and high 
surface area.  

Though these studies have laid the 
groundwork on the feasibility of bagasse and corn cob 
bio-adsorbents, no research to date has described the 
potential of the two agro-wastes when used together. 
Sugarcane bagasse and corn cob have different 
properties that play to their advantages separately, 
but it is unknown whether these properties would 
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interact constructively—leading to an increase in 
their capability to adsorb oil—or not. Additionally, 
both materials are the main underutilized agro-
wastes of the Philippines and can be accessed easily 
due to the Philippines’ large market for sugar and corn 
(Cajes, 2013; Baconguis and Pasagdan, 2013). Hence, 
this study aimed to identify whether a combination of 
bagasse and corn cob may increase Oil Sorption 
Capacity. It also aimed to determine what kind of 
formulation can serve as the most efficient adsorbent, 
which is the adsorbent with the highest oil sorption 
capacity and lowest water sorption capacity.  
 
2. METHODOLOGY 
 
2.1. Materials 

 For the adsorbents, corn cobs were collected 
from fresh yellow corn bought from Biñan City 
Market. These collected corn cobs were used in natura 
or “in their natural state,” only dried to eliminate 
moisture. The researchers collected sugarcane 
bagasse from “Tubo ko,” a sugarcane juice stall in SM 
Sta. Rosa, also in natura. 

Used motor oil, the adsorbate, was sourced 
from a mechanic shop from Santa Rosa, Laguna. Only 
one source vehicle for the used motor oil was used for 
consistency. The study used a synthetic blend motor 
oil with an oil grade of SAE 20W-40, which is one of 
the primary motor oil grades sold in the Philippines, 
and the oil grade available to the researchers. 

 
2.2. Procedure 

 All sugarcane bagasse and corn cobs were 
thoroughly rinsed and washed with distilled water 
(Gorgulho et al., 2018) to get rid of impurities. They 
were cut with a thickness between 0.5 to 1.0 cm (Choi, 
2018) and sun-dried for 24 hours. Afterwards, the 
adsorbents were weighed on a weighing scale and 
dried in an oven at 110°C for 2 hours. The measuring 
and drying processes were repeated until the 
adsorbents’ mass plateaued and were brittle enough 
to be powdered (Ascutia et al., 2015). The dried 
sugarcane bagasse and corn cobs were reduced 
separately using a ceramic mortar and pestle, as 

adapted from Ascutia et al. (2015). A blender was used 
to process the dried materials further, and they were 
sieved separately using 24-mesh and 28-mesh sieves. 
Particles within the -24 +28 mesh range were used for 
the experiment. 

 

 
 
Table 1 summarizes the specific details about 

the adsorbents placed in each container. Labels were 
used in conducting the experiment, where SB labels 
referred to F1, 3B-1C labels referred to F2, 1B-1C 
labels referred to F3, 1B-3C pertained to F4, and CC 
pertained to F5. This correspondence is shown in 
Table 1. 

The experiment had three trials. The 
researchers poured 200 milliliters (mL) of distilled 
water and 3 grams (g) of used motor oil in each of the 
five glass containers for each trial, then were left for 
30 minutes to allow the oil to spread more evenly on 
the water. This set-up is shown in Figure 1. 

Formulations with mixed materials were 
mixed thoroughly after weighing the necessary 
components. After weighing all adsorbents accurately, 
they were placed onto the oil in the mixture evenly and 
were left in contact for four hours. 

The adsorbents were recovered from the 
containers using a surgical scalpel and were placed 
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directly onto the filter paper by wiping then weighed. 
The containers were placed beside a bag of desiccants 
and covered for drying. Once the mass did not change 
for at least 24 hours, the adsorbents were weighed to 
get the final mass. 

 
2.3. Research Design 

The study used an experimental research 
design with the five manipulated bio-adsorbent 
formulations as the independent variable and the Oil 
Sorption Capacity (OSC) as the dependent variable. 
The controlled variables were the amount and type of 
motor oil and water used in each container and the 
bio-adsorbents’ initial mass. 
 
2.4 Data Analysis Strategy 

In determining the amount of oil adsorbed 
(Aoil) and water absorbed (Awater), calculations using 
the following formulas were used: 

 
where Mi is the initial mass of the adsorbents before 
placing in the mixture, the mass of the recovered 
adsorbents before drying is Mw, and Mf is their mass 
after drying. Mf and Mw are derived from raw data 
(which are Ccont, Cpaper, Rw, and Rf). Ccont is the mass of 
the clean, empty recovery container. Cpaper is the mass 
of the clean filter paper. The mass of the recovery 
container, filter paper, and recovered adsorbent before 
drying is denoted as Rw, and their mass after drying is 
Rf. The average amount of oil adsorbed and water 
absorbed of all adsorbent formulations were 
compared. 

The oil sorption capacity (OSC), denoted by Q, 
was computed using the following formula adapted 
from Choi (2018) 

 
Mf is the final mass of the recovered adsorbent after 
drying, and Mi is the adsorbent’s initial mass before 
it was immersed in the oil-water mixture. However, 
OSC was expressed as a rate in % for this study by 
multiplying Q by 100. This formula measured how 
much oil the adsorbent can adsorb with respect to the 
adsorbent’s initial mass. OSC values greater than 
100% mean that the mass of oil adsorbed exceeded 
the initial mass of the bio-adsorbent before usage. 

One-way analysis of variance (ANOVA) was 
employed to identify any differences in the mean 
OSCs and water sorption amounts. Tukey’s HSD post 
hoc test was used to determine which adsorbent 
formulations differed if the one-way ANOVA test 
indicated an existing difference. 
 
 

33..  RESULTS AND DISCUSSION  
 
3.1 Documentation 
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3.2. Oil Sorption Capacity 
 

The mean OSC in % of the bio-adsorbents 
ranged from 288% to 298%. F1 showed the highest, 
and F2 had the lowest OSC, as illustrated in Figure 9. 
F3, F4, and F5 showed OSCs of 290%, 291% and 293%, 
respectively. The slight drop of F2’s mean OSC from 
F1 and the upward trend of mean OSC starting from 
F2 until F5 may hint that the adsorption mechanism 
of corn cob and bagasse particles may be opposing 
each other. However, their values were relatively too 
close to each other for such a conclusion to be drawn. 

One-way analysis of variance was conducted 
to identify any significant differences among the mean 
oil sorption capacity values. However, at α = 0.05, 
results showed no statistically significant differences 
[F(4,10) = 1.78, p = 0.210]. This result signifies that all 
five bio-adsorbent formulations had similar mean 
OSCs. No further post hoc analyses were conducted 
since all group mean OSCs were found to be 
statistically equal. 
 
3.3. Water Sorption and Total Sorption 

The mean water sorption amounts exhibited 
by all bio-adsorbent formulations ranged from 2.09 
grams to 5.80 grams, as the graph of water amount 
sorbed in Figure 10 illustrates. The values followed a 
downward linear trend from F1 to F5. F1 sorbed an 
average of 5.80 grams of water, F2 sorbed 5.41 grams, 
F3 sorbed 4.45 grams, F4 sorbed 3.22 grams, and F5 
sorbed only 2.09 grams of water. 

 
As shown in Figures 10 and 11, this declining 

trend in water sorption indicates that an increasing 
proportion of bagasse in the bio-adsorbent formulation 
leads to higher water sorption. This trend showed the 
higher hydrophilicity of sugarcane bagasse, as 
discussed by Gorgulho et al. (2018) and Guilharduci et 
al. (2017). Consequently, formulations that contained 
more corn cob particles by mass sorbed less water. 
This observation was also reported by Choi (2018) in 
her paper, stating that corn cobs are less attracted to 
water than other agricultural wastes due to their 
lower hydroxyl action.  

Upon employing one-way analysis of variance 
to see any significant differences among the mean 
water sorption amounts, at α = 0.05, it was shown that 
there were indeed significant differences in the five 
group means [F(4,10) = 23.40, p = 0.000046]. Upon 
conducting Tukey’s HSD as the post hoc test, results 
showed that the water sorption of F4 was significantly 
lower than those of F1 and F2. The mean water 
sorption of F5 was also shown to be lower than those 
of F1, F2, and F3. These results signify that, in 
general, formulations F4 and F5 had significantly 
lower water sorption amounts, one of the 
characteristics of an ideal oil bio-adsorbent. 
Considering that all bio-adsorbents had similar oil 
sorption capacities, these two formulations can then 
have more efficiency in adsorbing oil, especially in 
larger scales of oil spill cleanup. 
 
4.  CONCLUSIONS 
 
4.1 Summary of Findings 

The average OSCs of all bio-adsorbent 
formulations ranged from 288% to 298%, where F1 
achieved the highest and F2 had the lowest with 
288%. Upon conducting one-way analysis of variance 
on the five bio-adsorbent formulations (at α = 0.05), it 
was found that there were no statistically significant 
differences in the mean OSCs among all formulations. 
For the water sorption amount, there was a downward 
trend from F1 with the highest water sorbed of 5.80 
grams, where it decreased from then on with F5 as the 
lowest (2.09 grams). These findings point to the higher 
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hydrophobicity of corn cob particles and higher 
hydrophilicity of bagasse. Upon conducting a one-way 
analysis of variance (at α = 0.05), it was shown that at 
least one pair of formulations had significant 
differences between their mean water sorption 
amounts. Therefore, using Tukey’s HSD as the post 
hoc test, it was shown that, in general, F4 and F5 
formulations had significantly lesser water sorption 
amounts compared to the F1, F2, and F3 formulations. 
 
4.2 Conclusions and Recommendations 

This study explored the novel idea of 
combining sugarcane bagasse and corn cob to create 
an effective bio-adsorbent and hypothesized that at 
least one bio-adsorbent formulation would have a 
differing mean oil sorption capacity, as well as for 
water sorption amount. 

Results indicated that the mean OSCs of all 
bio-adsorbent formulations are relatively similar in 
effectiveness when adsorbing oil. Additionally, upon 
statistical analysis, it was also proven that there are 
no significant differences between the mean OSCs. 

Statistical analysis proved that there are 
indeed significant differences between the water 
sorption of F4 and F5 formulations with a lower 
amount than F1, F2, and F3 formulations. Thus, F4 
and F5 have different mean water sorption amounts 
than the rest.  

Because of their similar OSCs, all 
formulations have great potential in adsorbing oil and 
can be used for oil spill cleanup. However, since lower 
water sorption indicates more efficiency for exhibiting 
greater selective attraction to oil, F4 and F5 can be 
more efficient than the rest. 

The ideal interaction from all mixed bio-
adsorbents was exhibited by the F4 formulation, 
which had the highest mean OSC among all mixed bio-
adsorbents while having one of the lowest water 
amount sorbed. These characteristics shown by bio-
adsorbent formulation F4, as well as F5, are the ideal 
attributes of an oil bio-adsorbent. In general, for a 
larger scale oil-adsorption, formulations F4 and F5 
may be a better choice than the rest due to less 
attraction to water and a better exhibition of selective 
attraction to oil. Regardless, corn cob and sugarcane 
bagasse can be used as effective bio-adsorbents 
without chemical treatment and may be used 
interchangeably or in conjunction with each other for 
any oil spill cleanup applications, without compromise 
in their oil sorption capacity. 

It is recommended for future researchers to 
delve into other formulations to analyze the 
interactions between sugarcane bagasse and corn 
cobs. Additionally, further studies can emphasize 
different oil concentrations in the oil-water mixture. 
This recommendation also brings the possible need to 
standardize the oil-sorbent ratios in sorbent testing. 

Lastly, future research may also focus on exploring 
the influence of contact times on a sorbent’s OSC and 
its tendency to sink. 
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AAbbssttrraacctt::  The increase in demand of coffee in the Philippines, led to the increase of production 
of spent coffee grounds (SCG) waste; utilization of this material is crucial as SCG pose 
environmental hazards. To evaluate the adsorbent capability of SCG, this study utilized 
systematic mapping. Research questions that were defined are as follows: 1) What is the 
research trend on adsorption studies using SCG? 2) What are the processes utilized to produce 
adsorbent from SCG? 3) What are the different contaminants adsorbed using SCG? 4) What 
are the important characterizations and performance of SCG adsorbents? It was determined 
that SCG undergoes various processes such as drying, carbonization, and physical and 
chemical activation to convert its structure to porous material with a high surface area of up 
to 2785 m2/g. Furthermore, it was used to adsorb various contaminants such as heavy metals, 
dyes, and pharmaceuticals with adsorption capacity and removal efficiency of up to 1222.5 
mg/g and 100%, respectively. It was also determined that various factors affect adsorption 
capacity and removal efficiency, namely pH level, adsorbent dosage, initial concentration, and 
contact time depending on the contaminant. With these, the potentials of SCG as raw material 
for adsorbent production were found beneficial to reduce its disposal to landfills. 
   
KKeeyy  WWoorrddss::  spent coffee grounds; adsorption; systematic mapping; valorization 

 
1. INTRODUCTION 

Aside from the beverage industry, 
pharmaceuticals and cosmetics industry also utilize 
coffee products, making it the third most consumed 
product next to water and tea, and the second most 
traded commodity next to petroleum (Szenthe, 2020). 
Consequently, global coffee production reached 163.7 
million 60-kilogram bags in the year 2019-2020 
(Shahbandeh, 2021). The Philippines alone produced 
210 thousand 60-kg coffee bags in 2019 (International 
Coffee Organization, 2020). As a consequence of this 
big market, approximately 6 million tons of SCG are 
generated yearly all around the world (Ballesteros et 
al., 2014; Getachew & Chun, 2017). SCG left off in 
dumpsites gradually produces methane gas which 
contributes to the depletion of the ozone layer that 
protects the planet from excessive ultraviolet rays 
(Crumbley, 2009). Thus, there is a need to valorize 
such waste and devise sustainable ways to protect the 
environment. 

Several researchers have investigated the 
various utilizations of SCG. With the use of direct 
transesterification, H. C. Nguyen et al. (2019) were 
able to produce biodiesel from SCG. In another study 

conducted by (Coelho et al., 2020), polysaccharides 
extracted from SCG were utilized to produce 
biopolymeric films. Adsorbents were also derived from 
SCG to adsorb different known contaminants such as 
tetracycline and strontium (V.-T. Nguyen et al., 2021; 
Shin et al., 2021). 

In a study conducted by (Shin et al., 2021), 
magnetic and non-magnetic biochar were derived from 
SCG to adsorb strontium ions (Sr2+). Magnetic biochar 
was obtained by mixing pre-treated SCG into FeCl3 
●6H2O which allows it to become an easily recoverable 
adsorbent via magnets once the adsorption process is 
finished. Characterization of both materials exhibited 
different surface morphological structures and 
elemental analysis. Magnetic biochar contained traces 
of Fe, implying that it was successfully impregnated 
in the SCG, making it magnetic. However, both 
materials showed no significant difference in their 
adsorption capacities of Sr2+. 

Alkaline-modified SCG were utilized in a 
study conducted by (V.-T. Nguyen et al., 2021) to 
adsorb tetracycline from aqueous solutions. SCG was 
impregnated with NaOH then carbonized with N2 gas. 
The adsorbent obtained was able to adsorb 113.64 
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mg/g of tetracycline which is almost three times of the 
tetracycline adsorbed by untreated SCG (39.22 mg/g). 

Several studies in different fields such as 
medicine, social sciences, and environmental sciences 
have used systematic mapping to review the research 
trend about a certain topic or evaluate the 
performance of a specific material in a certain 
application. In a study conducted by Tigue et al. 
(2020), systematic mapping was utilized to review the 
existing trend on acid mine drainage treatment using 
geopolymer and permeable reactive barrier. Their 
systematic mapping approach consisted of five steps 
namely: Definition of Research Questions, Conduct 
Search, Screening of Papers, Keywording using 
Abstracts, and Data Extraction and Mapping. In this 
study, the aforementioned steps will be adapted and 
modified to provide a review on the utilization of SCG 
as an adsorbent using a systematic mapping approach 
framework. In order to achieve this objective, the 
following specific objectives are to be addressed: 

 
SO1: To determine the different studies on 

adsorption utilization of SCG. 
 
SO2: To determine the various processes utilized to 

produce adsorbent from SCG. 
 
SO3: To identify the different contaminants SCG 

adsorbent is able to adsorb. 
 
SO4: To identify the different characterization used 

for the SCG adsorbent. 
 
SO5: To evaluate the performance of SCG as an 

adsorbent. 
 
This study only focused on adsorbents derived 

from SCG and data extracted can be utilized to 
maximize its potential in future research studies. 
Furthermore, all research articles reviewed were 
obtained from Scopus only. Also, instead of SCG going 
into landfills and harming the environment, it can be 
further utilized and processed as an adsorbent to 
remove different known contaminants in 
wastewaters. 
 
2. METHODOLOGY 

In order to provide an organized review of the 
current findings on adsorption studies using SCG as a 
precursor for adsorbents, systematic mapping was 
utilized. Figure 2.1 illustrates the steps that were 
adapted and modified from the study of Tigue et al. 
(2020). All steps were followed asides from 
keywording, which was incorporated in the data 
extraction and mapping step. 

 

 
 

FFiigguurree  22..11..  Systematic Mapping Process 
 

 
2.1. Definition of Research Questions 

The first step in this systematic process is the 
definition of research questions. Four research 
questions were synthesized to guide the whole 
systematic process as presented below. 

These will aid in providing an overview of the 
studies through the relevant information and details 
present in every study. 

 
RQ1: What is the research trend on adsorption 

studies using SCG? 
 
RQ2: What are the processes utilized to produce 

adsorbent from SCG? 
 
RQ3: What are the different contaminants adsorbed 

using SCG? 
 
RQ4: What are the important characterizations and 

performance of SCG adsorbents? 
 

2.2. Conduct Scopus Search 
Scopus was used to gather the articles 

relevant to this study. A search string (TITLE-ABS-
KEY (coffee AND grounds)) AND (adsorption) was 
defined to limit the results for the search process. 
Adsorption studies that utilized SCG were considered 
in the relevant searches. 

 
2.3. Screening of Relevant Papers 

Important information from the studies 
obtained were examined in screening of relevant 
papers. These information are mainly observed in the 
title, abstract, and keywords present in the study. The 
papers obtained were tabulated in spreadsheet format 
to present the extracted information in an organized 
manner. As can be seen in Figure 2.2, details such as 
title of publication, date of publication, authors, 
journal name, general utilization, and specific 
utilization were initially obtained and placed in a 
spreadsheet. 
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FFiigguurree  22..22..  Spreadsheet 

 
2.4. Data Extraction and Mapping 

To address the defined research questions, 
relevant information was extracted. The information 
obtained were based on the studies acquired from the 
conduct search which were then screened and 
categorized. Relevant information such as adsorbate, 
processing and characterization of SCG, and 
adsorption capacity and removal efficiency reported in 
the study were analyzed to aid in gathering data 
which were used to answer the research questions. 

 
3. RESULTS AND DISCUSSION 

 
3.1. Research Trend on SCG Adsorbent 
Studies 

The search string defined for studies on 
adsorption returned 451 papers, wherein 151 papers 
were considered relevant. As can be seen in Figure 3.1 
the number of published papers per year was no more 
than 10 from 2002 to 2018 except for 2016, which 
eventually decreased in the following two years. In the 
year 2019, a sudden increase in the number of 
published papers was observed. This implies that 
studies on adsorption using SCG have just recently 
gained more attention. Hence, there is more to explore 
on the mentioned topic and systematic mapping would 
aid in providing an overview on the topic to know how 
to fully maximize the potential of SCG as an 
adsorbent. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
FFiigguurree  33..11.. Trend on SCG Adsorbent Studies 

 
3.2. Processing of Adsorbents Derived 
from SCG 

SCG naturally contains 58.5% carbon content 
on a dry weight basis (Pujol et al., 2013). To fully 
maximize such property, they undergo processes such 
as drying, carbonization, activation, etc. These allow 
SCG to develop porous structures and high surface 
areas, wherein adsorbates can adhere during the 
process of adsorption. Moreover, processes involving 
production of adsorbent from SCG were categorized 
into two: Dried SCG and Processed SCG. Shown in 
Figure 3.2 is the flow of general processes performed 
on SCG to produce an adsorbent. 

To produce Dried SCG, SCG are initially 
washed to remove impurities. Followed by drying or 
sieving, both of which could be interchanged. 
Processed SCG also undergo these, however 
additional steps are taken such as physical or 
chemical activation, and carbonization. These 
processes allow SCG to form a microporous or 
macroporous structure and high surface area to 
produce a more effective adsorbent (Yuliusman et al., 
2017). 

Aside from these common processes, some 
studies also added unique steps to obtain Dried SCG. 
Torres-Caban et al. (2019) pretreated SCG with 0.1M 
NaOH to further remove soluble materials. To reduce 
drying time and temperature, Loffredo and Taskin 
(2017) steam sterilized SCG in an autoclave at 121 ˚C 
for 15 minutes. 

Studies that produced processed SCG also 
included innovative steps, such as ultrasonic 
treatment that increases the extraction of the 
components (Benyekkou et al., 2020), hydroalcoholic 
extraction process that was utilized to replace 
commonly used processes before activation (Alcaraz et 
al., 2019), and CO2 plasma jet that produces activated 
carbon with unique surface morphology and pore size 
(Kang et al., 2020). 

 
 

 
 

No. of Publication Cumulative 
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FFiigguurree  33..22.. Flow Diagram for Preparation of 
Adsorbents from SCG 

 
3.3. Contaminants Adsorbed by SCG 
Adsorbents 

 
Figure 3.3 illustrates the corresponding 

percentage of papers published based on the 
contaminant SCG was able to adsorb. Some of the 
contaminants under the “Others” category are ozone, 
BTEX, crude oil, and livestock wastewater pollutants 
(Acosta et al., 2021; Hsieh & Wen, 2020; Huong et al., 
2021; Sangpongchai & Prueksasit, 2017). 

 

 
FFiigguurree  33..33.. Contaminants Adsorbed by SCG 

 
3.4. Important Characterizations of SCG 
Adsorbents 

As SCG undergo various processes to derive 
adsorbent from it, characterization tests such as BET, 
Elemental Analysis, SEM, and FT-IR are conducted to 
verify if the processes were successful in producing an 
adsorbent. Seen in Table 3.1 are the range of values 
obtained for the different characterization tests 
conducted on adsorbents derived from SCG. 

 

TTaabbllee  33..11.. Important Characteristics of SCG 
Adsorbents 

   
CChhaarraacctteerriizzaattiioonn  RRaannggee  ooff  VVaalluueess        

Surface Area (m2/g) 0.047 – 2785   
Pore Volume (cm3/g) 0.00935 – 14.2   

Pore Size (nm) 0.6– 520   
Composition   

%C 30.59 – 99.64   
%H 0.8– 18.56   
%O 0.23 – 64.11   
%N 0.8– 21.69      

 
 CChhaarraacctteerriizzaattiioonn RRaannggee  ooff  VVaalluueess    
 %Ash 1.8 – 37.7 
 SEM magnification (x) 40 – 50000 
 FT-IR (cm-1)  
 C-H 630 – 3472 
 C-O 900 – 1741 
 O-H 613 – 3890    
 

3.5. Performance of SCG as an 
Adsorbent 

 
Heavy Metals 

 
Figure 3.4 illustrates the adsorption capacity 

of SCG of heavy metals ranging from 0.657 mg/g up to 
251.71 mg/g (Seniūnaite et al., 2018; Song et al., 2019). 
The removal efficiency, on the other hand, ranges from 
60% to 100% as can be seen in Figure 3.5. Copper and 
zinc presented low removal efficiency of 18% and 9% 
respectively (Jutakridsada et al., 2016; Sertoli et al., 
2019). 

 

 
FFiigguurree  33..44.. Heavy Metals Adsorption Capacity of SCG 
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FFiigguurree  33..55.. Heavy Metals Removal Efficiency of SCG 

 
Dyes 

As can be seen in Figure 3.6, the highest 
adsorption capacity exhibited by SCG is on an Anionic 
Azo Dye at 1222.5 mg/g (Jung et al., 2017) followed by 
methylene blue and acid orange 7 at 986.8 mg/g and 
665.9 mg/g respectively (Jung et al., 2016). Moreover, 
Figure 3.7 illustrates that removal efficiency for dyes 
are all at least 80%. 

 
FFiigguurree  33..66.. Dyes Adsorption Capacity of SCG 

  

  
FFiigguurree  33..77.. Dyes Removal Efficiency of SCG 

 
 
Pharmaceuticals 

Based on the extracted data, pharmaceutical 
contaminants are the least explored in terms of using 
SCG as an adsorbent. Hence, as shown in Figure 3.8, 
the not very high adsorption capacity ranging from 
5.5774 mg/g up to 370.37 mg/g as compared to heavy 
metals and dyes (V.-T. Nguyen, Nguyen, Chen, Hung, 
Huang, et al., 2019; Pavlović et al., 2015). It also 

exhibited a removal efficiency of 90%, 55%, and 96% 
for diclofenac, sulfamethoxazole, and tetracycline 
respectively (Lazarotto et al., 2020; Lykoudi et al., 
2020; V.-T. Nguyen, Nguyen, Chen, Hung, Vo, et al., 
2019). This also implies that there is more to explore 
in using SCG as an adsorbent for pharmaceutical 
contaminants. 

 
 

FFiigguurree  33..88.. Pharmaceuticals Adsorption Capacity of 
SCG 

 
  

4. CONCLUSION 
This study has reviewed the potential of SCG 

as an adsorbent to many known contaminants of the 
environment. The results show that adsorption 
studies using SCG as a precursor for adsorbent have 
slowly been building up through the years and have 
recently gained more attention. It was found that as 
SCG contains high carbon content (58.5%), hence it 
undergoes processes such as drying, carbonization, 
and chemical and physical activation that will allow it 
to develop porous structures and high surface areas of 
up to 2785 m2/g which are essential for adsorption. In 
addition, adsorbents derived from SCG are able to 
adsorb contaminants with adsorption capacity and 
removal efficiency of 1222.5 mg/g and 100%, 
respectively. These include heavy metals, dyes, and 
pharmaceuticals, all of which pose a hazard to the 
environment. Moreover, the data extracted and 
summarized from different studies can be utilized to 
maximize the potential of SCG as an adsorbent in 
future research studies. As this study was limited to 
151 papers, more databases aside from Scopus can be 
explored to obtain more research papers that will 
undergo systematic review. This will give a wider 
overview of the current findings on SCG as an 
adsorbent to different known contaminants. 
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AAbbssttrraacctt::  The insurgence of plastic waste has posed a detrimental challenge to the 
environment. Despite actions taken, the plastic problem persists, giving rise to several other 
issues affecting life on Earth. One of the identified solutions to avert this is to create a 
biodegradable alternative that would limit plastic dependency and limit the pressure on the 
environment. In this paper, the current vegetable protein-based packaging industry was 
explored. This includes the emergence of biodegradable films, innovations applied in their 
development, and market adoption barriers. This also considers synthesizing the developed 
films' pertinent properties as a vital component to knowing whether it satisfies its purpose as 
intended. From a set of established criteria, a narrative review was conducted on 40 selected 
published journal articles from the Elsevier-Science Direct database on vegetable protein-
based biodegradable packaging (PBBP) material. The findings of the study present a wide 
range of credible alternatives exhibiting competitive properties. While PBBP is still not at par 
with conventional plastics, the defined gaps in this sector could be a stepping stone for future 
studies to focus on developing low-cost methods and materials while giving equal importance 
to durability and biodegradability, hence, a broader scale for PBBP adoption. 
 
KKeeyy  WWoorrddss::  plastic alternatives; bioplastic; mechanical properties; plastic pollution 
 

1. INTRODUCTION 
Throughout the years, plastics were widely 

used by society. According to Thompson et al. (2009), 
plastics are lightweight, durable, corrosion-resistant 
materials with high thermal and electrical insulation 
properties, and were given importance due to its 
versatility and convenience.  However, plastics have 
negatively impacted the environment. Plastic 
pollution became one of the pressing environmental 
issues, as its rapid increase in production overwhelms 
the world’s capability to deal with it. The world’s 
plastic production totaled around 359 million metric 
tons in 2018, where non-biodegradable single-use 
plastics account for 40 percent (Tiseo, 2021).  

In the Philippines, plastic pollution is also 
rampant. An article by the World Wide Fund for 
Nature (2018) pointed out the factors causing the 
enormous amount of plastics: people continuously 
purchasing in small amounts that resulted in more 
waste; and improper waste disposal, making the 
country one of the world’s leading plastic polluters. 
While environmental preservation is a significant 
task for the government and other environmentally-
allied professionals, it is incumbent among all people 
to be vigilant and concerned about this issue. 

To address this problem, biodegradable 
plastics derived from natural sources that do not 
contain harmful chemical fillers and quickly break 

down were created (Connecticut Plastics, 2020). 
However, biodegradable plastic production is deemed 
costly, given the pertinent processes and needed 
components. 

That made the researchers interested in 
assessing the technological readiness of a plastic 
alternative, namely vegetable protein-based 
biodegradable packaging materials, if ready for mass 
production and utilization, that will take a step 
further in lessening conventional plastic use. With 
that, they would highlight and synthesize the recent 
innovations in PBBP material development and define 
the impediments that prevent its wider adoption in 
various industries.  
 
2. METHODOLOGY 

The study’s design is a narrative review, a 
type of qualitative research synthesis that analyzes a 
body of literature with diverse methodologies and 
theoretical conceptualizations (Baumeister, 2013). It 
focused on a specific type of plastic alternative, 
biodegradable protein films.  
To narrow down the research scope, a set of criteria 
was established for the article selection: (1) the film 
must have a vegetable protein matrix; (2) it must 
highlight any innovation in components, process, or 
properties; (3) it must present quantitative data on 
the mechanical properties; and (4) it must be a journal 
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article published within the last five years. Although 
quantitative data is pertinent, the review did not 
employ the statistical significance of the individual 
findings. 
 Data collection was primarily done using the 
internet. The Elsevier-Science Direct database was 
mainly utilized as it provides a wide range of 
bibliographic data regarding biodegradable films. A 
comprehensive bibliographic search was carried out 
using the following search string keywords: 
Biodegradable Packaging Material; Biodegradable 
Films; Vegetable Proteins; Innovation; and 
Mechanical Properties, and with publication year  
ranging from 2015 to 2020. The search results were 
refined to published journal articles. No books and 
review articles were included because these do not 
provide a thorough discussion regarding the studies. 
A total of forty (40) studies on innovations in PBBP 
materials were pooled.  
 An analysis of the collated studies was also 
conducted.  First, the studies were assessed based on 
the type of innovation and publication year to display 
the recent trends and characteristics of PBBP 
research by presenting illustrative representations. 
Second, the journal articles were sorted per 
innovation, and salient, emerging themes were 
identified. A qualitative discussion was imparted to 
synthesize the studies’ findings. Lastly, an analysis of 
the Strengths, Weaknesses, Opportunities, and 
Threats (SWOT) of PBBP production was undertaken 
to display extensive understanding of the industry's 
internal and external attributes. 
 
3.  RESULTS AND DISCUSSION 

 
 

The most ventured innovation among the 
gathered studies, as shown in Figure 1, is the 
incorporation of bio composite materials as 
reinforcement and experimentation on film 
development process. Following those were studies 
that focused on strengthening mechanical properties 
and the causation of inhibitory properties as 
researchers also took note of bacterial infections and 
food spoilages. 

 
Figure 2 shows the collated studies based on 

publication year from 2015 to 2020, to ensure a 
synthesis that is relevant in today’s context.  Out of all 
40 gathered studies, 14 were published in 2020, 
whereas 10 of the studies were published in 2016, as 
slightly old but still pertinent innovations were 
considered. Lastly, 5 and 7 studies were from 2018 
and 2019, respectively, while 2 studies were published 
in 2015 and 2017 each. 
 
3.1 Innovations Incorporating 
Composite Materials 

Various studies in creating protein-based 
biodegradable films sought into adding composite 
materials into the film matrix for reinforcement. The 
incorporated biocomposites commonly include 
cellulose fibers, chitosan particles, and plant extracts. 
The findings of these studies, as shown in Table 1, 
highlighted improved barrier and mechanical 
properties, especially moisture content, water vapor 
permeability, and tensile strength that are usually 
assessed in biodegradable packaging materials. 
Hence, the incorporation of composite materials led to 
enhanced properties of vegetable PBBP films that 
could springboard future studies that will venture into 
creating improved biodegradable packaging materials 
for wider adoption. 
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3.2 Innovations on Film Development 
Process 

Note: SPI - Soy Protein Isolate; WPI - Whey Protein 
Isolate; PPI - Pea Protein Isolate; TS - Tensile 
Strength; WVP - Water Vapor Permeability 

Based on the studies, an inhibiting factor for 
PBBP utilization is the costly and complex processing 
methods of transforming proteins into biodegradable 
films. Different processes have been explored, 
including integrating conventional techniques like 
injection molding, and extrusion. However, this still 
requires reinforcement techniques that emanate 
additional costs. Some of these techniques are shown 
in Table 2. As indicated, the incorporation of such 
processes improved the films’ properties, enabling 
them to achieve their packaging function. 

 
3.3 Innovations Strengthening 
Mechanical Properties  

Table 3. Recent innovations strengthening 
mechanical properties of the films. 
 

 
 

3.4 Innovations Triggering 
Inhibitory Properties 

 
Table 4. Notable studies venturing into 

PBBPs’ causation of inhibitory properties. 

Some conducted studies gave attention to the 
provocation of inhibitory properties, aside from 
strengthening the mechanical properties in a 
produced PBBP material. These researchers sought to 
obtain active packaging films that can help prevent 
food spoilages or bacterial infection. In doing that, the 
credibility of the film improved, and as seen in Table 
4, said researchers were successful in doing so. 

 
Note: The complete list of innovations is 

available upon request. 
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3.5 SWOT Analysis 

 
3.5.1 Strengths 

The PBBPs showed biodegradability varying 
from weeks to months, depending on raw materials 
added into the formulation, and they were composed 
of vegetable proteins and other bio-based materials, 
instead of non-renewable petroleum, which is harmful 
to the environment. An increase in the number of 
PBBP-related studies was also observed, mirroring 
that, people become more engaged and aware of 
climate change while addressing the sustainability 
problem. Lastly, promising properties of PBBPs that 
are not present with conventional plastics are being 
initiated, like inhibitory properties. 
 
3.5.2 Weaknesses 

Some steps in creating PBBP materials 
require proper treatment of raw materials using 
certain pieces of equipment that are not usually 
available for most countries that could be interested 
in producing PBBPs for market use. Meanwhile, 
studies usually lean into achieving sufficient 
mechanical properties and not on the improvement of 
film biodegradation. That is crucial, for the driving 
force behind the PBBP creation is producing 
packaging materials that help address plastic 
pollution. Regarding biodegradability, some films 
degrade only in a certain environment, where others 
require composting facilities that cater to 
biodegradable packaging waste, while some employ 
chemical and other degrading techniques.   
 
3.5.3 Opportunities 
People start to realize the possible consequences of 
harmful activities to the environment. Amongst 
studies exploring PBBP, plastic pollution is the 
common dilemma motivating researchers to 
contribute to the existing body of knowledge and 
create a step towards limiting single-use plastic 
consumption. Concerning the development of 
biodegradable films, utilizing by-products like 
pomegranate and banana peels to reinforce their 
properties was seen to have an unintended benefit of 
solving poor waste disposal. Although some films and 
coatings show appreciable potential in biodegradable 
packaging production, conducting physical and 

chemical modifications may pave the way for market 
adoption, since people are more inclined to invest in 
environmentally-sound products nowadays.  
Producing viable plastic alternatives could become a 
sustainable market opportunity that both individuals 
and the environment can benefit from. 
 
 
3.5.4 Threats 

At present, few consumers have knowledge 
on the existence of PBBP films and its production, 
which can stem uncertainty, making it difficult to 
kickstart market consumption of such films. 
Additionally, due to the assurance that PBBP films 
can degrade, importance of preferable biodegradation 
conditions was downplayed, focusing instead on 
enhancing mechanical properties. As composite 
manufacturing is a highly specialized field and raw 
materials are costly, spending high amounts of money 
is inevitable in the production of composite PBBP 
films, leading to the question if the product is worth 
the trouble or not. Lastly, despite the created 
sustainable solution, the accumulation of PBBP film 
wastes is still inevitable as biodegradation requires 
certain conditions. Therefore, if said conditions are not 
met, that could potentially worsen the condition of the 
environment. 
 
4.  CONCLUSIONS 

Over the past five years, innovative research 
on PBBPs has risen, predominantly on infusing 
composite materials and performing strengthening 
processes for the improvement of its properties. With 
that, its possibility of market production is high. 
However, the availability of pertinent equipment and 
uneconomical production cost makes its adoption still 
implausible. To accelerate development, future 
studies should consider developing ways in creating 
durable yet cost-friendly PBBPs. In addition to that, 
biodegradability should also be considered. 
Shortening the biodegradation time and establishing 
a wide range of environmental conditions for 
degradation are some aspects to improve on. While 
PBBPs can reduce plastic consumption, it is not the 
silver bullet to ending plastic pollution. 
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AAbbssttrraacctt::  The growing demands for petroleum products increase the risk of oil spills, and these 
accidents cause long-term devastation to biodiversity and communities. Researchers are now 
searching for adsorbents from biowastes due to current oil cleanup methods' costs and 
potential dangers. Hence, the lack of relevant studies and underutilization of mahogany 
(Swietenia macrophylla) fruit shells (MFS) have prompted an investigation into oil adsorption 
capacity and particle size effects. Sorption capacity was measured using untreated MFS in 
chosen particle sizes of B-8 (0.6mm<x<2mm) and B-25 (0.1mm<x<0.6mm) in pure oil and 
water systems and oil-water mixture. Contact time was optimized by comparing 1-hour and 
24-hour exposure in the pure systems. Surface characterization showed heterogeneity with 
fiber aggregations and no porosity, limiting adsorption. One-Way Analysis of Variance 
determined contact time insignificance, greater water affinity of particles, and B-25 
superiority, which achieved maximum adsorption of 1.886go/gmfs in a pure oil system and 
1.684go/gmfs in an oil-water mixture due to the increased surface area in smaller particles. These 
results, combined with the limited usage of mahogany fruit shells, justify their use as a 
potential oil bioadsorbent. 

 
KKeeyy  WWoorrddss::  mahogany; particle size; oil spill; biosorbent; surface characterization 
 

1. INTRODUCTION 
The Exxon Valdez and Deepwater Horizon 

disasters in 1989 and 2010, respectively, are notable 
international oil spills; in the Philippines, the 2006 
Guimaras oil spill headlines such occurrences. 
Although caused by varying factors in different places, 
the commonality between these disasters is a 
combination of destruction and long-term devastation. 
The adverse effects on marine life, seabird deaths, 
mangrove destruction, and community displacement 
recorded from these oil spills are proof of detrimental 
impacts to ecosystems, biodiversity, and humans 
(Barron et al., 2020; Beyer et al., 2016; Sacramento & 
Geges, 2019; Xia et al., 2017) 

With 116,000 tons of oil released into water 
bodies in 2018 alone, these spills continue to pose 
significant risks to the environment (International 
Tanker Owners Pollution Federation Ltd., 2019). 
Researchers are developing cleanup techniques, with 
chemicals as the conventional means (Tewari & 
Sirvaiya, 2015). However, this approach is expensive 
and possibly dangerous to the environment if misused 
(El-Din et al., 2018; Shah et al., 2019). Thus, the need 
for inexpensive and sustainable alternative oil 
cleanup methods is highlighted in cases wherein the 
affected area lacks funds and resources. This 
challenge was apparent in the Guimaras oil spill, 
where the local government was forced to utilize an 

improvised approach in cleaning the oil using human 
hair and chicken feathers from the locals (Patil et al., 
2020; Romero, 2006). 

The mentioned materials employ the 
biosorption method, which offers an eco-friendly 
treatment for reducing and recovering contaminants 
such as oil from aqueous mediums by using 
biodegradables or biomasses (Doshi et al., 2018). Since 
biosorption is geared towards providing a more 
straightforward and inexpensive alternative to 
chemical methods, the renewability and availability of 
industrial and agricultural waste products make 
these suitable biosorbents (Mohammed et al., 2014; 
Wolok et al., 2020). 

Mahogany (Swietenia macrophylla) is a tree 
species naturalized to the Philippines; its fruits are 
known for a bursting mechanism that disperses seeds. 
Although its bark chunks are used in treating wounds 
and infections, and its logs utilized for furniture, the 
commercially established purposes and uses of 
mahogany products do not employ the fruit shell, 
making these widely underutilized waste products 
(Sartape et al., 2015). Currently, there have only been 
two biosorption studies conducted using mahogany 
fruit shells (MFS), with Sartape et al. (2015) reporting 
up to 99.05% removal of methylene blue dye at pH 9 
and Magoling & Macalalad (2017) achieving 92.3% 
Chromium (VI) removal efficiency. 
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Finding other uses of MFS may reduce waste 
in areas with dense mahogany tree populations, and 
the potential for a successful bioadsorbent may benefit 
coastal communities at the most significant risk of oil 
spills. Hence, the researchers tested and statistically 
determined the effect of varying the MFS particle size 
and contact time on water sorption and oil adsorption 
capacity. To further understand the biosorbent, 
scanning electron microscope (SEM) analysis was 
done for surface characterization. It is worth noting 
that the study is limited to a home-based setup; 
therefore, synthetic motor oil was used as a substitute 
for crude oil, and no saltwater simulation was done. 
The inability to perform a more complex laboratory 
study does not invalidate the findings of this study; 
given the lack of research focusing on MFS, insights 
and baseline data on oil adsorption in this study will 
expand the scientific community's knowledge body. 

 
2. METHODOLOGY 
 
2.1. Biosorbent Preparation and 
Characterization 

A kilogram of dried mahogany fruit shells 
was procured from a seller in Tambulig, Zamboanga 
del Sur, Philippines. The MFS preparation of Sartape 
et al. (2015) was adapted. The shells were brushed to 
remove foreign particles and sun-dried for 72 hours. 
After crushing, the MFS underwent batch screening 
using BSS 8 and BSS 25 test sieves and a 100μm mesh 
(Figure 1). Particle sizes of B-8 and B-25 were 
produced with ranges of 0.6mm<x<2mm and 
0.1mm<x<0.6mm (Figure 2). These were stored in 
airtight containers with desiccants until usage. 

 
An MFS sample was sent via courier to the 

De La Salle University Central Instrumentation 
Facility (DLSU-CIF) for Scanning Electron 
Microscopy (SEM) using a JEOL JSM-IT500HR to 
perform surface characterization without Energy 
Dispersive X-ray Spectroscopy (EDS). Platinum 

sputtering was ordered, and magnifications of 50X, 
200X, 1000X, and 5000X were selected for the 
prepared biosorbent. 
 
2.2. Biosorption Experiments 

The methodology of Ben Jmaa & Kallel (2019) 
was adapted for the preparation of the pure systems 
and oil-water mixture. In identical glass containers of 
900g capacity, the pure oil and pure water systems 
were filled with 30g of Raimol Flash 4T Motor Oil 
20W-40 SG/CD and water, respectively. The original 
oil-water mixture ratio of 30g of motor oil to 970g of 
water was downscaled to 6g:194g to fit the same 
containers. 

The pure systems were used to determine the 
maximum oil adsorption and water sorption capacity 
of the MFS and optimize the contact time for the oil-
water mixture. One experiment run of the pure 
systems comprises pure oil and pure water setups for 
each particle size. These systems were agitated for 10 
minutes using a magnetic stirrer set to 1000rpm 
before introducing 0.45g of MFS, the standard loading 
for both chosen particle sizes in all experiments. 
Subsequently, the systems with biosorbent were 
mixed for a further 15 minutes before letting these 
settle until the assigned contact time. A comparison 
between 1-hour and 24-hour contact time and 
biosorption capacity was drawn by performing five 
experiment runs of the pure systems in both particle 
sizes for each chosen duration. 

The oil-water mixture aimed to simulate the 
performance of the MFS biosorbent in oil spill 
applications. An experiment run consists of three 
setups containing motor oil and water in a 6g:194g 
ratio: B-8 (0.6mm<x<2mm), B-25 (0.1mm<x<0.6mm), 
and C (No biosorbent). These mixtures were agitated 
for 10 minutes using a magnetic stirrer set to 1000rpm 
before MFS loading. The stirrer continued mixing for 
an additional 15 minutes, after which the setups were 
left to settle until the investigated contact time. Due 
to the presence of water in the mixture, the spent MFS 
biosorbents were dried in an oven at 90°C until weight 
became constant. 

A 100μm mesh was used to recover spent 
MFS in both pure systems and oil-water mixtures, 
while a jewelry scale with accuracy up to 0.001g and a 
capacity of 50g was used in weighing samples. Ethical 
disposal of generated waste products was observed 
throughout experimentation. 

 
2.3. Data Analysis Strategy 

As adopted from de Fátima Gorgulho et al. 
(2018), Equation (1) was used to compute oil and 
water sorption capacity (q) by subtracting the weight 
of the MFS before sorption (Wi) from the weight after 
sorption (Wf); the difference was then divided by Wi 
(Figure 3). The mean sorption capacity values were 
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interpreted using One-Way Analysis of Variance 
(ANOVA) to statistically determine the significance of 
contact time to sorption, after which the same tool was 
used to investigate the relationship of particle size to 
sorption. In addition, the significance of the difference 
between MFS oil adsorption and water sorption was 
statistically tested by using ANOVA to compare the 
means of each particle size of the same contact time 
(Figure 4). 

 
 

3.  RESULTS AND DISCUSSION 
3.1. Scanning Electron Microscope 
(SEM) Analysis 

The analysis by the DLSU-CIF determined 
that at 50X magnification, the B-25 MFS sample 
consisted of long round-like fibers with varying sizes 
and inconsistent shape patterns (Figure 5). At 1000X, 
there were no signs of porosity; instead, a surface 
formed by aggregations of fiber layers and sheets was 
identified at 5000X (Figure 6). Fiber bundling in 
lignocellulosic biomasses such as MFS provides 
morphological structure (Lee et al., 2015; Magoling & 
Macalalad, 2017). Particle heterogeneity may increase 
adsorption as rough surface morphologies increase the 
surface area available (Meili et al., 2017; Shamim, 
2018; Zanini et al., 2017). 

 

 

 
The SEM analysis findings are also aligned 

with the data from Sartape et al. (2015), who have 
reported beforehand that the MFS exhibit a rough 
surface morphology due to the incorporation of 
multiple particles that smoothened after adsorption. 
 
3.2. Average Sorption Capacities in Pure 
Systems 

 
Average water sorption for B-8 after five 

trials was 2.173gw/gmfs and 1.995gw/gmfs in 1-hour and 
24-hour setups, respectively (Table 1). The results 
show that the shorter contact time produced better 
results when compared to the 24-hour exposure; 
therefore, informally validating the hypothesis that 
there are no significant drawbacks to choosing a 1-
hour contact time. Mean oil adsorption shows 
1.558go/gmfs and 1.649go/gmfs uptake in 1-hour and 24-
hour setups, respectively (Table 1). Unlike the pure 
water system, the longer contact time is associated 
with greater adsorption capacity, prompting 
statistical analysis for the significance of the 
difference. The mean values for sorption in both 
assigned contact times suggest particles’ greater 
affinity for water, as evidenced by the higher water 
sorption values. 
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Average water sorption for B-25 after five 
trials was 2.827gw/gmfs and 2.822gw/gmfs in 1-hour and 
24-hour setups, respectively (Table 2). The results are 
consistent with the findings from the B-8 tests, 
showing that the shorter contact time produced better 
results. This trend suggests that there may be no 
significant adverse impacts if a 1-hour contact time is 
chosen. It is worth noting that the difference between 
the two is slim; hence, further statistical analysis is 
needed. Mean oil adsorption shows 1.769go/gmfs and 
1.886go/gmfs uptake in 1-hour and 24-hour setups, 
respectively (Table 2). These values are aligned with 
the B-8 results, which presented greater oil adsorption 
capacity in 24 hours, prompting statistical analysis for 
the significance of the difference. Greater water 
sorption is also evident in the B-25 particle size. 

 
3.3. Effects of Contact Time on Sorption 
Capacity 

 
The B-8 pure water and oil systems had a p-

value of 0.546 and 0.261, respectively, when the two 
contact time groups were subjected to One-Way 
ANOVA. The B-25 pure water and oil systems 
garnered p-values of 0.961 and 0.288 when using the 
same statistical method (Table 3). The analysis proved 
that in all pure systems, regardless of particle size, the 
sorption capacities of 1-hour and 24-hour contact 
times were not significantly different (p > 0.05). This 
result determined that no significant drawbacks are 
attributed to a shorter exposure time. Therefore, the 
choice to employ a 1-hour contact time in the oil-water 
mixture experiments is justified. 

 
3.4. Statistical Difference of Water 
Sorption and Oil Adsorption 

 
When comparing water sorption and oil 

adsorption in the pure systems, the One-Way ANOVA 

resulted in p-values of 0.035, 0.065, 6.6 x 10-5, and 6.6 
x 10-5 for B-8 1-hour, B-8 24-hour, B-25 1-hour, and B-
25 24-hour setups, respectively (Table 4). These values 
indicate that there is no significant difference in water 
and oil sorption in B-8 with 24 hours of contact time 
(p>0.05). However, contrary to this finding, B-8 and B-
25 with 1-hour contact time and B-25 with 24 hours of 
contact have a significantly greater affinity for water 
intake (p < 0.05). The data and statistical analysis 
suggest that MFS, similar to most untreated 
lignocellulosic biomasses, does not exhibit 
hydrophobicity (Sbiai et al., 2011). 
 
3.5. Oil Adsorption in Oil-water Mixture 

 
The mean adsorption capacities in the oil-

water mixture after five trials were 1.478go/gmfs and 
1.684go/gmfs for B-8 and B-25, respectively (Table 5). 
The data showed greater oil adsorption for B-25. 
Statistical analysis is needed to characterize the 
difference between the two particle sizes. 
 
3.6. Effect of Particle Size on Sorption 

 
When comparing the two chosen particle 

sizes in pure water systems, p-values were determined 
to be 0.024 and 0.002 for 1-hour and 24-hour contact 
times, respectively. Regarding pure oil systems, the p-
values for 1 hour and 24 hours were 0.043 and 0.032 
(Table 6). The statistical analysis determined that the 
B-25 particle size has significantly higher oil 
adsorption and water sorption capacity than B-8 
across all contact times (p < 0.05). This result implies 
that the smaller particle size performs better in 
systems containing pure substances; however, the 
performance of the MFS biosorbent in a mixture 
cannot be generalized from this finding. 

 

 
 

One-Way ANOVA results showed a p-value of 
0.003 when the B-8 and B-25 particle sizes were 
compared (Table 7). The B-25 MFS bioadsorbent was 
determined to have a significantly greater oil 
adsorption capacity in oil-water mixtures based on 
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this value. This finding was consistent with the 
results of particle size comparison in the pure water 
and oil systems. 

The consistency of B-25 in outperforming B-8 
in terms of sorption capacity can be observed across 
all the experimental setups (Figure 7). The sorption 
superiority of the finer particles may be explained by 
the increased surface area associated with smaller 
sorbent sizes, which gives rise to a more significant 
number of binding sites and contact surfaces on the 
MFS, ultimately enhancing the sorption capacity in 
the process (Behnood et al., 2013; El Gheriany et al., 
2020; Ibrahim et al., 2009; Kelly-Vargas et al., 2012). 

 

 
 
4.  CONCLUSIONS 

Statistical analysis determined an 
insignificant difference in the 1-hour and 24-hour 
contact times. It was noted that the B-25 particle size 
(0.1mm<x<0.6mm) was more effective than B-8 at 
sorption in both pure systems and oil-water mixtures 
due to the increased surface area in smaller particles. 
However, One-Way ANOVA presented the 
biosorbents’ significantly higher affinity for water. 
MFS water sorption is attributed to it being untreated 
lignocellulosic biomass; whereas, the low oil 
adsorption capacity is due to the lack of porosity. The 
investigation on the oil adsorption of MFS and particle 
size effects suggests that the bioadsorbent can be used 
as a potential oil cleanup method. Considering that 
mahogany (Swietenia macrophylla) fruit shells are 
underutilized wastes, an added purpose expands the 
body of knowledge and benefits places with dense 
mahogany tree populations. 

Home-based experimentation limited the 
capacity to use crude oil and saltwater; hence 
synthetic motor oil and tap water were used as 
substitutes. An investigation into the performance of 
MFS in adsorbing different oil types in saltwater is 
recommended. Noting the hydrophilic nature of 
lignocellulosic biomasses, further studies may focus 
on the physicochemical modification of MFS to 
optimize adsorption. Lastly, the determined water 
affinity opens up pathways for future research 

concerned with MFS use in water or moisture 
sorption. 
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AAbbssttrraacctt::  Inorganic pigments are the most preferred pigments to be produced due to their 
greater resistance to fade, efficiency in the application, and how it is overall easier and faster 
to produce. However, natural water is polluted, and close vegetation is damaged because of the 
affected water channels that have been damaged due to improper disposal by the 
manufacturing industry. This paper reviews a comparative analysis of the colorfastness of 
extracted pigment from kangkong with varied alcohol solutions. A total of 7 varying ethyl 
alcohol solutions with concentrations ranging from 10% to 70% were obtained using the 
dilution equation. Kangkong leaves were then utilized for the extraction of chlorophyll due to 
its high leaf yield rate. The Brightness levels and Saturation levels had an inverse and direct 
correlation to the alcohol concentration, respectively. This suggests that a greater alcohol 
concentration is more effective and efficient in the extraction of chlorophyll because the 
samples had a better expression of colors. After observing the color value before and after 
administering the colorfastness test, the alcohol concentration in the extraction of chlorophyll 
has an inverse relationship with the colorfastness of the pigment on textile material. 
   
KKeeyy  WWoorrddss::  kangkong; ethyl alcohol; colorfastness; chlorophyll; pigment 

 
1. INTRODUCTION 

Pigment has been used since 2600 BC and has 
grown in relevance to society over time (Whittle, S., 
2016). However, it is relatively unappreciated by the 
masses. It has both a functional and aesthetic 
significance in its application to textile materials. In 
the coming years, its market size is expected to grow 
in value, with it having reached 33.2 billion US dollars 
back in 2019 (Grand View Research, 2020). With the 
rapid increase in value for pigment, the methods 
employed to achieve this feat are questioned. 

There are two types of pigments that are used 
for application on textile materials: organic and 
inorganic pigments. The latter being the most 
preferred to be produced. This is due to the inorganic 
pigment’s greater resistance to fade, efficiency in the 
application, and how it is overall easier and faster to 
produce. However, the production method that is used 
for inorganic pigments is destructive to the 
environment. Inorganic pigments are produced by 
using inorganic metallic compounds, that if used in 
high amounts, will cause a negative effect on the 
environment it is exposed to. 

Due to a majority of the manufacturing 
industry using inorganic pigments as colorants for 
their products, natural water is polluted and close 
vegetation is damaged because of the affected water 
channels (Impact of dyes, 2016). The reason behind 
this damage is due to inorganic pigments being 
composed of chemicals, that if disposed of improperly, 

may cause a negative impact on the aforementioned 
water channels (Koel Colours Private Limited, 2018). 
Despite this, the cost-effectiveness of inorganic 
pigments has allowed the pigments to be continually 
produced, thus increasing water pollution in the 
environment. As such, it is necessary to provide 
grounds for manufacturers to transition to utilizing 
organic pigments, as well as using an alternative 
environment-friendly production method. 

For this study, the researchers have opted to 
see if the variation of alcohol concentrations in the use 
of ethyl alcohol in the extraction of chlorophyll from 
Kangkong leaves will result in the change of color 
fastness when applied to cotton textile material. 
 
2. METHODOLOGY 

The methodology of this study has a total of 5 
phases wherein phase 1 is the preparation of alcohol 
concentrations by dilution, phase 2 is the extraction of 
chlorophyll using the diluted alcohol concentrations, 
phase 3 is where the pigment is applied to the textile, 
phase 4 is the colorfastness test, and finally, in phase 
5, the color value is then digitally identified. 

 
2.1 Materials and Equipment 

The following materials were used by the 
researchers for this study: cotton textile materials, 
kangkong leaves, and 70% ethyl alcohol. As for the 
equipment, a medium-sized pot was used for the 
extraction process of the chlorophyll. 
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2.2 Preparation of Alcohol 
Concentrations 
 

 
FFiigg..  11. Preparation of alcohol concentration by 

dilution 
 

Due to ethyl alcohol being solely 
commercially sold in 70% alcohol concentrations, a 
method for diluting the alcohol from 70% is necessary 
to obtain varying concentrations for the study. Using 
the dilution equation, which is (C1)(V1) = (C2)(V2), we 
calculate the volume of the starting solution, which is 
represented by V1. Initial concentration is 
represented by C1, while C2 represents the desired 
concentration and V2 for the total final volume. After 
dilution, a total of 7 solutions of varying ethyl alcohol 
concentrations should be obtained. 

 
2.3 Extraction of Chlorophyll 
 

 
FFiigg..  22. Extraction of chlorophyll with varying alcohol 

concentrations 
The process of extracting the chlorophyll 

from the kangkong leaves is straightforward. It 
simply involves submerging the leaf into boiling water 

to weaken it and allow the chlorophyll to more easily 
transfer into the solvent, ethyl alcohol. For 6 min, the 
leaf sits within the boiling water, which is the time 
found after performing preliminary tests to determine 
the steps that needed to be adjusted to properly 
extract the chlorophyll. The weakened leaf is allowed 
to rest, submerged in the bowl of 200 milliliters (mL) 
ethyl alcohol for 1 h. Once extracted, the chlorophyll-
alcohol solution is immediately used in the next phase.  
 
2.4 Application of Chlorophyll to Textile 

 

FFiigg..  33. Application of chlorophyll onto textile 
material 

 
The extracted chlorophyll is used to dye a 2 

in x 2 in textile material made of cotton. The bucket 
method or sink method was used to apply the 
chlorophyll. The method is simply submerging the 
textile into the chlorophyll-alcohol solution for 10 min 
while it is stirred to ensure an equal distribution of 
color across the sample. The samples were then dried 
while concealed from sun exposure to prevent them 
from being affected by lightfastness, which is different 
from colorfastness. Once dried, the images of the 
samples were captured with the homemade photo 
studio. More details on the studio will be provided in 
a later section. 

 
2.5 Colorfastness Test 

 

 
 

FFiigg..  44. Colorfastness test method 
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Once the samples have been collected, it is 
then subjected to the colorfastness test. The test 
involves replicating the stress typical clothing 
undergoes while laundering to observe if the color will 
fade after experiencing the stress. The test is based on 
the colorfastness test procedures published by the 
Southeast University (Shishir, M. M. H., 2014). After 
preliminary testing, it was necessary to decrease the 
stress since the color fade is too extreme to make a 
comparative analysis between the samples. The 
samples were submerged into room temperature 
water repeatedly for 3 times and then dried in the 
same drying conditions mentioned in the previous 
phase. 

 
2.6 Digital Identification of Color Value 

A digital application was used to digitally 
identify them using the images captured using the 
home studio to identify the color value of the samples. 
The application used is adobe photoshop was able to 
provide a detailed analysis of the coloration of the 
sample using the captured images such as the hue, 
saturation, and brightness. These are necessary 
components to assess the change in coloration of the 
sample before and after the colorfastness test since 
the loss of color due to color fade is attributed to the 
loss of saturation in a color (What is Color Fading and 
Can It Be Prevented, 2017). 

 
3.  RESULTS AND DISCUSSION 

A total of 7 varying ethyl alcohol solutions 
with concentrations ranging from 10% to 70% were 
obtained. It was observed that a noticeable change in 
color had occurred in the solutions. Due to how in each 
solution, the percentage of the ethyl alcohol used was 
decreased, resulting in the dilution of color in the 
decreasing concentrations. As for the cotton textile 
materials, each piece had been submerged in a 
corresponding ethyl alcohol solution for over 12 hours 
to best see the coloration of the chlorophyll. As for the 
drying process, it was opted that the cotton textile was 
to be dried under a period of 10 minutes with no 
exposure to sunlight  

 
  

 
The brightness levels, which correspond to 

the color value of a sample, were found for each 
sample before and after the colorfastness test seen. 
The average levels across the three trials were found 
and graphed in figure 5. The Saturation levels were 
also taken into account because this also represents 
an important component in the expression of color. 
Like the brightness levels, the average saturation 
levels across all three trails for each alcohol 
concentration was found. This can be viewed in figure 
6. The Brightness levels had an inverse correlation 

with the alcohol concentration, while the Saturation 
levels had a direct correlation with the alcohol 
concentration based on the graphs of the average 
levels of brightness and saturation. These 
relationships imply that a greater alcohol 
concentration is more effective and efficient in 
extraction chlorophyll because the samples had a 
better expression of colors. This is consistent with the 
fact that alcohol is capable of weakening the cell walls 
of plant cells to allow for the contents of the cell to be 
released (Center, B. S, 2015). It is because of this 
function of alcohol that chlorophyll can easily be 
extracted with solutions of greater alcohol 
concentrations. 

 

There is a clear effect from the colorfastness 
test; however, what is important is how drastic the 
change is in each level after administering the test 
after comparing the levels of the samples before and 
after the colorfastness test. It can be observed from 
figures 7 and 8 that as the concentration of the alcohol 
decreased, there is a noticeable loss of change in 
levels. The difference implies that there is an inverse 
relationship between alcohol concentration and 
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colorfastness because there is a decrease in the 
difference between the average brightness and 
saturation levels before and after the test, albeit 
minimal. 

 
4.  CONCLUSIONS 

After observing the color value before and 
after administering the colorfastness test, alcohol 
concentration in the extraction of chlorophyll has an 
inverse relationship with the colorfastness of the 
pigment on textile material. Additionally, it also has 
an inverse relationship with brightness levels and a 
direct relationship with saturation levels. If the 
priority is to provide a higher quality color application 
on textile material, then the use of a high alcohol 
concentration when extracting chlorophyll is 
preferred; however, if colorfastness is prioritized, 
finding an alcohol level that balances the color 
expression while maintaining a minimal loss of color 
is necessary. 
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AAbbssttrraacctt::  Abaca (Musa Textilis Née), also known as Manila hemp, is a plant native to the 
Philippines, which expanded through different parts of Asia. It is a biodegradable and 
sustainable source of fiber known for its high quality. Due to viruses, poor government support, 
and lack of fundings, the abaca fiber industry is encountering obstacles in keeping up with the 
global demands. Over time, researchers developed new abaca types such as crossbred abaca 
and genetically modified abaca to solve these problems, but these have their own deficiencies 
as well. The purpose of the study was to identify, assess, and elaborate on the advantages and 
disadvantages of each of the abaca types. This was accomplished through the evaluation of 
literature and the collection of data in interviews. The study was a systematic review focusing 
on meta-synthesis, with information derived from previously published research or related 
literature and information from experts in the field. It was determined that traditional abaca 
is vastly preferred over genetically modified abaca and cross hybrid abaca, due to a number of 
reasons, including lack of research and economic viability. Traditional abaca was found to be 
more sustainable overall. It was recommended that traditional abaca should be promoted more 
to spread awareness, and that farmers should be educated regarding the proper process of 
caring for abaca plants. Stigma regarding cross hybrid and genetically modified abaca should 
be addressed as well.   
 
KKeeyy  WWoorrddss::  traditional abaca; cross hybrid abaca; genetically modified abaca; 
Philippine abaca industry; abaca virus 
 

1. INTRODUCTION 
 
1.1 Background of the study 

Abaca, also known as Musa textilis Née, is a 
plant that originated in the Philippines. It is known 
as Manila hemp internationally. The Philippines was 
first to cultivate (Lalusin, 2010) and has remained the 
world’s top abaca supplier for several years. It is 
among thecountry’s top exports, boosting the 
Philippines’ economy, and has an average of 4.7 billion 
pesos in export value (PhilFIDA, n.d.). Traditional 
varieties are still used due to the lack of new and 
improved varieties of abaca (Lalusin, 2010). These 
traditional abaca varieties are more likely to contract 
diseases such as the abaca bunchy top virus (ABTV) 
or the abaca bract mosaic virus. These viruses kill or 
give low-quality abaca yields, potentially affecting the 
industry as it reduces the income of many 21st century 
farmers. Furthermore, the Philippines is currently 
facing competition in the abaca industry with 
Indonesia and Costa Rica. 

  

Figure 1. Top abaca producing countries. 
 
 
Waller et al. (2019) stated that farmers lack 

knowledge in utilizing modern farming practices 
affecting farming productivity and efficiency. 
Moreover, the PhilFIDA roadmap of 2018-2020 
discussed issues about lack of funding for the abaca 
industry requiring 5.633P billion and that more abaca 
seedling nurseries are lacking per region to hike 
outputs in production. Furthermore, the industry has 
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been encountering losses due to the impacts led by the 
abaca viruses and poor management of the 
government. The researchers were led to conduct the 
study because of the lack of consolidating research 
regarding which among cross hybrid abaca, 
genetically modified abaca, and traditional abaca is 
considered the best. The advantages and 
disadvantages of each abaca type will be determined, 
assessed, and compared. Furthermore, the study 
would help 21st-century farmers apply new farming 
methods and help the industry gain new and efficient 
farming methods and techniques. 

 
1.2 Research Questions 

Due to the lack of consolidating research, 
there is no concrete and validated document that can 
be distributed regarding which type of abaca is best to 
cultivate, given the properties and characteristics of 
the different abaca types. With that, the researchers 
aim to answer the following questions: 

1. Which among traditional abaca, genetically 
modified abaca, and cross hybrid abaca is 
best suited for the Philippines‘ abaca 
industry in terms of economic viability, 
growth, and production? 

2. What are their properties, uses, and 
applications? 

3. What are the advantages and disadvantages 
of each? 

4. How will their advantages or benefits, 
disadvantages or issues, and properties affect 
the Philippine abaca industry? 

 
1.3 Objectives 

The researchers assessed the advantages and 
disadvantages of traditional abaca, genetically 
modified abaca, and cross hybrid abaca. The specific 
objectives are as follows: 

 
a) To identify the properties and uses of 

traditional abaca, genetically modified abaca, 
and cross hybrid abaca 

b) To determine and assess their benefits and 
issues and their possible impacts and 
influences in the abaca industry 

c) To compare and evaluate the differences 
between each type of abaca 

 
1.4 Scope and Limitations 

This study reviewed, compared, and assessed 
the advantages and disadvantages between 
traditional abaca, genetically modified abaca, and 
cross hybrid abaca, which was done through a 
systematic review focusing on meta-synthesis. The 
data was derived from interviews of experts or people 
involved with the Philippine abaca industry, as well 

as previous studies to find which abaca type would be 
more beneficial economically and agriculturally. 
Interviews were conducted for clarification and 
support for the gathered data. The different properties 
and uses of the abaca types were discussed and 
distinguished from each other. Each abaca type was 
examined, identifying its benefits and disadvantages. 

 
1.5 Significance of the Study 

The comparisons between traditional, 
crossbred, and genetically modified variants of abaca 
can help 21st-century farmers gain information in 
applying modern methods and techniques in farming. 
It can guide in identifying the type of abaca, its 
properties, its productivity, efficiency, and 
effectiveness in farming. This study can also aid 
experts and organizations in the abaca industry in 
identifying needed information for strategies to 
improve the abaca economy, aid industrial growth, 
compete internationally, and utilize advanced 
agricultural methods. The paper may also help future 
researchers and organizations in conducting similar 
studies about the abaca industry. 

 
2. METHODOLOGY 

The researchers performed a systematic 
review focusing on meta-synthesis regarding the 
characteristics and properties of each type of abaca 
from related studies. A meta-synthesis is used to 
combine qualitative data by combining information 
from related literature to find common themes and 
concepts (Siddaway et al., 2019). A systematic review 
was utilized for this paper because it summarizes the 
large quantities of research that have been published 
about the different types of abaca. 

The researchers first identified the research 
questions, then searched for related literature, 
composed of articles selected through inclusion 
criteria. The content from the articles was analyzed 
and various themes were noted. Following that, 
respondents for the study were identified and 
contacted, and online interviews or surveys were 
conducted to further expound and validate the 
previously collected data. The data from the 
interviews was cross-checked with the previous data 
to find similar ideas and themes. The data were 
synthesized and evaluated to find the answers to the 
questions presented. The results were then 
interpreted and the conclusion for the topic was 
formed. 

The data was presented through a narrative 
on which abaca cultivar is the most preferable to 
produce and utilize. The reasons and explanations as 
to why would be presented as well to elaborate the 
previously found data and research. 
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3.  RESULTS AND DISCUSSION 
 
3.1 Characteristics of Abaca 

Abaca is among the strongest natural fibers. 
It can be used as a raw material in textile 
manufacturing. It has high fiber yield and quality, 
high tensile strength, and resistance to virus diseases. 
Abaca is considered to be sustainable, as its waste can 
be reused as fertilizer. It is also the type of abaca 
preferred by buyers and farmers due to familiarity 
and that other abaca types may have unwanted side 
effects. 

Cross hybrid abaca possesses high yield, good 
fiber quality, and disease resistance. The Bandala 
hybrid, specifically, is resistant to the bunchy top 
virus. Another abaca hybrid, a hybrid of Pacol and 
traditional abaca, is also resistant to ABTV and can 
be used as a raw material. However, its fiber quality 
is lacking (Lalusin et al., 2015). It is stated that cross 
hybrid abaca has similar qualities to traditional 
abaca, such as folding endurance, burst strength, 
tensile strength, and environmental adaptability. 
Furthermore, the application of cross hybrid abaca 
may help reduce losses caused by the viruses. 
However, cross hybrid abaca requires more tests, 
trials, and studies to verify and further identify its 
potentials in the industry and the market. In addition, 
it was noted that some abaca hybrids such as the 
Daratex have low fiber recovery due to their low 
tensile strength. 

Genetically modified abaca is more resistant 
to ABTV. However, the fiber quality is still 
inconclusive (PhilFIDA, n.d.). Both hybrid and 
genetically modified are neither strong enough nor 
have enough reliable studies. Additional issues for 
genetically modified abaca would also include 
sustainability and production cost. More studies are 
needed to properly identify characteristics and the 
results of existing studies are inconclusive. With this, 
genetically modified abaca is currently not a viable 

option. A lot of the current information and research 
regarding its characteristics, among others, are 
theoretical and therefore may be faulty. 
 
3.2 Other Issues Related to Abaca 

The abaca virus can cause damage to the 
plant, reducing its production quality and economic 
viability. Using resistant varieties would be the best 
way to control the effects of diseases, yet it should be 
the same standard as the current abaca types. 
Currently, traditional varieties are still 
recommended, as with the results of the survey. 
However, traditional varieties are more susceptible to 
ABTV, due to the environment than conventional 
farming practices create, i.e., a breeding ground for 
insects. These can still be managed with 
recommended practices, like regular cleaning and 
fertilization. Otherwise, depletion of the topsoil and 
its fertility may occur. 

Some reasons as to why abaca diseases occur 
would be that: an infected cutting knife for all the 
plants, following “pohada” system, the attitude of 
farmers, and lack of knowledge and funding. These 
are all important issues, but temporary solutions are 
used instead, as abaca is an industrial crop. 

Studies regarding genetically modified abaca 
have inconclusive results (PhilFIDA, n.d.), and 
nothing has been developed for commercial use. At 
present, there are still negative connotations with 
farmers regarding genetically modified and hybrid 
abaca due to a previous issue with these. Additional 
issues include fiber quality, resistance traits stability, 
etc. Cross hybrid abaca types cannot also be mass-
produced, for similar reasons. According to a 
respondent, one hybrid type was introduced in the 
1990s called Daratex, which incurred many issues, 
such as cooking fiber batches. The industry suffered 
due to losses encountered. 
 
3.3 Economic Benefits and 
Sustainability 
 

Currently, it is believed that traditional 
abaca would provide more benefits in the long run. 
More studies may be needed to answer the question 
more objectively, as there is more information 
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regarding traditional abaca than either cross hybrid 
or genetically modified abaca. Foreign buyers, who 
constitute a significant amount of the market, are 
against hybrid or genetically modified types. 
Furthermore, traditional abaca has been used since 
the 1900s, and it has been helping the country's 
economy consistently. 

 
In 2019, over 70,000 metric tons of traditional 

abaca were produced. The demand in 2020 was around 
125,000 to 150,000 metric tons. Exports of abaca fiber 
and manufacture also generated an average of 
US$97.1 million per year in the last decade 
(Department of Agriculture, 2019). Additionally, 
abaca is sought after as a raw material as it is 
sustainable: it can replace synthetic, plastic, and 
petroleum-based products; it is more sustainable than 
wood pulp. Abaca causes relatively fewer 
environmental problems than typically used materials 
as it does not disturb weather patterns. 

Neither cross hybrid types nor genetically 
modified types have been properly propagated in the 
market. A respondent stated that the Bandala hybrid 
can be used for its virus resistance, have a high 
production level if propagated, and can be used to 
produce textile products, similar to traditional abaca. 
According to another respondent, it is too early to 
introduce abaca hybrids, not while it is inferior to 
traditional abaca.  

 
3.4 Production and Growth 

Traditional abaca may be best suited to the 
environment, as new hybrids have not yet gone 
through multilocational trials. It was also stated that 
the Bandala hybrid might also thrive in the Philippine 
environment, though there have been no proper 
conclusions regarding this. Abaca is location-specific; 
different varieties are recommended for different 
areas. In general, it can survive and thrive in the 
country’s environment. Abaca also requires partial 
shade. However, they thrive on well-drained fertile 
soil, mountains and interlands, with type II, III, and 
IV climates, as well as areas rich in volcanic soil 
(PhilFIDA, n.d.). 

Additionally, the mindset of farmers 
regarding the plants must be changed. Many farmers 
lack information regarding modern techniques 
(Waller et al., 2019). They should adapt to modern and 
proper farming practices such as fertility maintenance 
as traditional abaca is self-sustainable to reproduce. 

Currently, there is insufficient information 
and data to determine the abaca type with more 
efficient and cost-effective production. One reason 
would be that both hybrids and genetically modified 
types have restricted market access. Traditional 
abaca can produce more as hybrid abaca is easily 
broken, with a low chance of recovery. According to 

another respondent, the abaca with the more efficient 
and cost-effective production type would be varieties 
with low-quality fibers, especially wild and hybrid 
species, as the production cost would be lower. 

Fibers are the ultimate product of abaca. 
Several factors affect fiber quality, such as the method 
of stripping, blade used, etc. Hybrid abaca has a lower 
fiber recovery since the tensile strength is lower 
compared to traditional abaca. Much fiber is broken 
while stripping, and more effort is required to produce 
the same amount of hybrid fiber with traditional 
abaca fiber. Genetically modified abaca elseways,,  
shows inconclusive results on its data on fiber quality 
and abaca yield (PhilFIDA, n.d.). More studies or 
trials are needed to assess the properties of the 
genetically modified abaca and its fiber. 

 
4.  CONCLUSIONS 

It was determined that traditional abaca is a 
more viable option in the market due to it being of 
higher quality compared to the other abaca types 
despite issues in its vulnerability against diseases. 
This vulnerability can be remedied with proper 
sanitation, cleaning practices, detection of the abaca 
viruses, and application of modern agricultural 
practices. The usage of crossbred abaca and 
genetically-modified abaca could help prevent 
significant financial losses led by the viruses and 
improve the fiber quality and yield; however, further 
tests and trials are needed to determine the 
capabilities of the crossbred and genetically modified 
abaca varieties. 

The survey only had a limited number of 
respondents and it is recommended to conduct similar 
studies in the future. To solve issues in the abaca 
industry, political leaders, abaca farmers, 
researchers, and the general public should be 
educated on the importance and potential of abaca 
through seminars, online campaigns, training 
programs, and conferences. A respondent had also 
addressed the importance of modern applications in 
agriculture for abaca farming. Abaca farmers should 
also be educated regarding the issues of the 
traditional abaca and the abaca industry. This would 
include identification of infected plants, 
implementation of proper farming practices, among 
other information. Raising awareness on the issues 
should also be promoted to the general public, the 
government, and people in positions of power through 
seminars, online campaigns, training programs, and 
conferences. The spreading of the virus could be 
prevented this way. 

For the industry to improve, it would be 
recommended that experts set and evaluate 
reasonable goals for the industry. If previously used 
methods do not work, then new methods and 
strategies should be used. People involved in the 
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industry should be actively engaged in it as well for 
the industry to thrive. More studies regarding cross 
hybrid and genetically modified abaca should be 
conducted. Additionally, political leaders, researchers, 
and farmers should be educated about the abaca 
hybrids’ agronomic and economic potential. This could 
be a way to reduce the stigma and misconceptions that 
surround hybrid and genetically modified abaca in the 
market. 
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AAbbssttrraakk::  Ang pananaliksik na ito ay tungkol sa danas ng mga zoologists sa Metro Manila. 
Binigyang pansin dito ang pangkalahatang danas, hamon, at motibasyon ng mga kalahok. 
Ang pananaliksik ay isinagawa gamit ang penomenolohikal na disenyo ng pag-aaral. Pinili 
ang labing-isang (11) kalahok gamit ang Purposive Sampling teknik. Bumuo rin ng Patnubay 
na Talatanungan na naglalaman ng dalawampung (20) tanong na ginamit sa isinagawang 
pakikipanayam. Batay sa pagsusuri ng mga mananaliksik, nakita na ang mga karaniwang 
karanasan ng mga zoologists ay ang pagsasagawa ng mga eksperimento sa field site o 
laboratoryo, ang paggawa at pagbabahagi ng mga pananaliksik nila, at pagtuturo sa mga nais 
maging isang zoologist. Ang mga hamon naman na kinaharap nila ay ang mga panganib na 
nakakasalubong nila tuwing nagsasagawa sila ng fieldwork at ang kakulangan ng suporta at 
kamalayan ng gobyerno at ng mga lokal na tao. Samantala, ang nagsisilbing motibasyon nila 
ay ang mga oportunidad at gantimpala na natatanggap nila sa trabaho, mga panlabas na 
impluwensya kagaya ng mga advisers at magulang nila, ang kanilang mga adbokasiya, iba’t 
ibang batayan ng pagpili nila ng trabaho, at ang kanilang relihiyon. Sa kabuuan, hindi naging 
madali ang mga karanasan ng mga zoologist, gayunpaman patuloy nila itong ginagawa dahil 
sa mga taong nakapaligid sa kanila at mga benepisyong kanilang natatanggap. 
 
SSuussiinngg  SSaalliittaa::  hamon; hayop; karanasan; motibasyon; zoologist 

 
1. INTRODUKSIYON 

Ayon sa Commission on Higher Education 
(CHED) ng Pilipinas, ang Natural Sciences na kurso, 
kabilang na ang Zoology ay nakatanggap ng 31,188 na 
mag-aaral sa buong Pilipinas, subalit, 8,693 lamang 
ang nakapagtapos sa kursong ito noong 2018 
hanggang 2019. Kapansin-pansin na wala masyadong 
mga pananaliksik tungkol sa buhay ng isang zoologist 
sa Pilipinas. Lahat ng mga pananaliksik na mayroong 
relasyon sa buhay ng mga zoologists ay tungkol 
lamang sa kanilang mga hamon. Ayon kina Stanhope, 
Carver, at Weinstein (2015), mahirap maging isang 
entomologist, dahil mas nanganganib ang kanilang 
buhay pagdating sa kanilang kalusugan. Bukod dito, 
hindi kaya ng mga zoologists ipahayag ang mga bago 
nilang kaalaman dahil hindi sila marunong makipag-
usap sa ibang taong hindi bahagi ng kanilang 
larangan, at puro jargon lamang ang kanilang 
ginagamit (Johnson, 2009).  

Ayon pa rin sa Commission on Higher 
Education (CHED) ng Pilipinas, ang Medical at Allied 
na kurso ay nakatanggap ng 215,234 na mag-aaral sa 
Pilipinas, at 42,425 ang nakatapos sa kursong ito. 
Kung ikukumpara ang mga mag-aaral na kumuha ng 
Natural Sciences at ang mga kumuha ng Medical at 
Allied, makikita ang malaking diperensya sa 
dalawang ito.  

 

Kaugnay nito dahil sa kakulangan ng 
impormasyon at kamalayan tungkol sa kanila, nais ng 
mga mananaliksik na malaman ang mga karanasan, 
hamon, at kanilang motibasyon. Makatutulong ang 
pag-aaral na ito upang magkaroon ng mas malalim na 
kaalaman sa mga natatanging karanasan ng mga 
zoologists.  
 
1.1 Mga Layunin ng Pag-aaral 

Nakatuon ang pananaliksik na ito sa pag-
aanalisa sa mga karanasan, hamon, at motibasyon ng 
ilang mga zoologists edad 25-50 sa Pilipinas.  

Nais ng mga mananaliksik na masagot ang 
mga sumusunod na katanungan: 

1. Ano ang karaniwang ginagawa ng isang 
zoologist sa trabaho, at mga halimbawa nito? 

2. Ano ang mga hamon na nararanasan ng mga 
zoologists patungo sa kanilang trabaho? 

3. Ano ang mga naging motibasyon ng mga 
respondente upang maging isang zoologist? 

 
1.2 Saklaw at Limitasyon 
Sakop ng pananaliksik na ito ang pagsusuri sa mga 
karanasan, hamon, at motibasyon ng zoologists sa 
Metro Manila. Nakatuon ang pag-aanalisa sa iba’t 
ibang aspeto sa buhay-trabaho ng mga zoologists.  
Nilimitahan ng mga mananaliksik ang pag-aaral na 
ito sa mga zoologists edad dalawampu’t lima (25) 
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hanggang limampung (50) sapagkat mayroon na 
silang sapat na kaalaman at karanasan sa kanilang 
larangan. Ang mga zoologists ay manggagaling sa 
tatlong (3) na institusyon na ito: Unibersidad ng 
Pilipinas, Unibersidad ng Santo Tomas, at ang 
Pambansang Museo ng Pilipinas. Ang mga nasabing 
paaralan at museo ay ilan sa mga institusyon sa 
Metro Manila na mayroong departamento ng Zoology 
o kaya mayroong mga zoologists na sanay na sa 
kanilang trabaho.  
 
2. METODOLOHIYA 
 
2.1. Disenyo ng Pananaliksik  

Ang pag-aaral na ito ay tungkol sa mga 
karanasan, hamon, at motibasyon ng mga zoologists 
sa Metro Manila. Ito ay isinagawa gamit ang 
penomenolohikal na disenyo. Tinangka nitong 
ilarawan ang danas ng mga zoologists sa Metro 
Manila. 

 
2.2. Mga Kalahok at Sampling Teknik 

Ang mga kalahok ay binubuo ng labing-isang 
(11) piniling zoologists (guro at curator) mula sa 
Unibersidad ng Pilipinas, Unibersidad ng Santo 
Tomas, at ang Pambansang Museo ng Pilipinas. Pinili 
ang mga kalahok gamit ang Purposive Sampling 
teknik. 

 
2.3. Instrumento ng Pag-aaral 

Ang instrumento ng pananaliksik na ginamit 
sa pangangalap ng mga datos ay ang Patnubay na 
Talatanungan. Naglalaman ito ng dalawampung (20) 
tanong na nagsilbing gabay sa isinagawang interbyu. 

 
2.4 Paraan ng Pagkakalap ng mga Datos 

Nagsimula sa pagbuo ng patnubay na 
talatanungan ang mga mananaliksik. Matapos itong 
maaprobahan at maipa-validate ay humanap ng 11 na 
mga potensyal na kalahok na siyang kinapanayam.  

 
2.5 Paraan ng Pagsusuri ng mga Datos 

Mula sa isinagawang pakikipanayam, sinuri 
ng mananaliksik ang mga sagot ng mga 
respondenteng zoologists na dalawampu’t lima (25) 
hanggang limampung (50) taong gulang. Sinuri ang 
mga karanasan, hamon, at motibasyon nila sa 
pagtatrabaho batay sa mga nangingibabaw na tema. 
 
3.  RESULTA AT DISKUSYON 

Batay sa isinagawang pagsusuri ang mga 
karaniwang gawain ng isang zoologist ay ang 
pagsasagawa ng mga eksperimento. Tuwing 
ginagawa nila ito, kadalasan na sa field site sila, o 

nasa loob ng laboratoryo. Narito ang isa sa mga 
halimbawang verbatim: “Sumasama din ako sa mga 
fieldwork ng museum and we try to collect snake 
samples, frog samples um in the field.” 

Isa rin sa mga karaniwang gawain nila ay 
ang paggawa at pagbabahagi ng mga pananaliksik. 
Ang mga nakuha nilang impormasyon galing sa mga 
eksperimento ay sinusuri, at ibinabahagi nila sa 
pamamagitan ng mga publications o sa mga 
kumperensya. Narito ang isa sa mga halimbawang 
verbatim: “I presented some of our work in other 
countries. Yung most recently, or the best experience 
was when we went to Japan. So, we presented our 
work there. Uhmm, the, it was a conference, so the 
conference was, uhh, two days, two days,” 

Bukod dito, nagtuturo rin sila sa mga nais 
maging isang zoologist. Sapagkat maraming 
zoologists na nangangailangan magturo habang sila 
ay nagsasagawa ng mga pananaliksik. Narito ang isa 
sa mga halimbawang verbatim: “So, I work in a 
university, so, for much of our time is spent teaching. 
So, we teach college students.”  

Batay naman sa resulta para sa mga hamong 
kinahaharap ng mga zoologists sa trabaho, isa dito ay 
ang mga panganib na nakakasalubong nila tuwing 
nasa field site sila. Sapagkat marami silang 
nararanasan sa field na maaaring makapinsala sa 
kanilang kalusugan at kaligtasan kagaya ng mga 
problema sa kalikasan, mga taong hindi nakauunawa 
sa trabaho nila, at iba pang mga kadahilanan na hindi 
nila makontrol. Narito ang isa sa mga halimbawang 
verbatim: “In the Philippines, most probably 
mosquitos, noh, mas, mas nakakatakot pa sila kasi 
they can bring, uhmm, highly pathogenic or, uhmm, 
yun very dangerous, uhh, pathogens or viruses in 
their bodies like Dengue, Malaria, so... Elephantiasis, 
so yun, they can bring a variety of parasites or 
pathogens.” 

Isa ring hamong nararanasan nila ay ang 
kakulangan ng suporta at kamalayan ng gobyerno at 
ng mga lokal na tao. Dahil dito, ilan sa mga zoologists 
ay hindi nakagagawa nang maayos na pananaliksik. 
Kadalasan umaasa sila sa tulong galing ibang bansa 
upang magawa nila ang kanila trabaho na madalas 
hindi pinapansin ng mga Pilipino. Narito ang isa sa 
halimbawang verbatim “It’s-It’s really hard to get 
funding from local agencies such as the government, 
they’re very meticulous, and the government is not 
keen on, uhmm, basic research such as, uhmm, what 
we do. What the government wants, usually, is more 
on the applied, uhmm, side of research.” 

 
Batay naman sa makikitang resulta sa 

motibasyon ng mga zoologists pagdating sa kanilang 
trabaho, isa dito ay ang mga oportunidad at 
gantimpala. Sapagkat ito ay nagbibigay ng pagkilala 
at mga koneksyon sa mga nasa larangan nila. Narito 
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ang isa sa mga halimbawang verbatim: “I’m quite 
pleased with fact na in the scientific circle, for 
instance, if they say sinong gumagawa ng research sa 
lakes sa Pilipinas? O sinong gumagawa ng research sa 
zooplankton sa Pilipinas? They would think of our lab. 
And then, for me, that’s enough, parang affirmation.” 

Isa ring motibasyon ng mga zoologists ay ang 
mga panlabas na impluwensya kagaya ng mga 
advisers nila, mga kasama nila sa trabaho, at 
magulang nila. Sila ay nagsisilbing motibasyon 
sapagkat ang mga taong ito ay naghihikayat sa kanila 
upang ipagpatuloy nila ang pagiging zoologist. Narito 
ang isa sa mga halimbawang verbatim: “Yung mga 
naging professors ko, uhh, and they were 
instrumental in, uhmm, encouraging me to get into 
Herpetology or in the field of zoology.” 

Bukod dito, ang nag-uudyok din sa mga 
kalahok ay ang kanilang adbokasiya at ang mga 
batayan kung bakit nila pinili ang kanilang trabaho 
kagaya ng kanilang personal na interes mula 
kabataan, mga layunin nila sa buhay, at ang mga 
panloob na kadahilanan. Sapagkat ito ay 
nagpapalalim sa kanilang dedikasyon para sa 
kanilang trabaho. Narito ang isa sa mga halimbawang 
verbatim: “I just wanna conserve this natural heritage 
that we have. So if we get to reach the goal, I mean 
what my goal is really to have more protected areas 
just to prevent extinction.” “Um, so since bata pa ako, 
I’ve been exposed sa environment so parang nag-start 
yun bilang camping activities and scouts.” 

 
Diskusyon 

  Ipinapakita sa resulta na ang karaniwang 
gawain ng mga zoologist ay nangyayari sa loob ng 
laboratoryo, field sites, at unibersidad. Ang mga 
gawaing isinasagawa sa loob ng laboratoryo ay DNA 
analysis at ang pag-opera at pag-obserba ng mga 
organismo. Ayon kay Sunderland (2012), ang mga 
gawain tulad ng pag-oopera na kinakailangan para sa 
paglilipat ng mga nilalaman ng isang amphibian ay 
isinasagawa sa laboratoryo. Ang mga halimbawa 
naman ng mga gawain sa field sites ay ang 
pangongolekta ng mga sampol, paghahanap ng mga 
hayop, at ang mga panlabas na gawain katulad ng 
camping at hiking. Ang nakikitang mga landscape 
pagdating sa samahan ng hayop at ang kanilang 
kapaligiran ay nakatutulong sa perspektibong 
analitikal dahil pinapadali nito ang mga obserbasyon 
na maaaring dumagdag sa kaalaman ng mga zoologist 
(Sunderland, 2012). Ang huling karaniwang gawain 
ng isang zoologist ay ang pagtuturo ng Zoology. 
Bagaman hindi ito ang pangunahing trabaho nila, ito 
ay nakatutulong sa paghihikayat ng kanilang 
larangan. Ayon kay Hernawati, Amin, Irawati, 
Idriwati, at Aziz (2018), may mga guro ng Vertebrate 
Zoology na sinubukan ang pagsasama-sama ng mga 
student teachers, at natuklasan nila na may 

magandang epekto ito sa kakayahan at kagalingan ng 
mga estudyante sa pag-aaral ng Zoology. Makikita 
rito na malaki ang impluwensya ng mga zoologists sa 
pagpapaunlad ng kanilang larangan kapag sila ay 
nagtuturo. Isa pa sa ginagawa ng mga zoologist 
habang nagtuturo ay ang pagsusulat at pagbabahagi 
ng mga akademikong papel.  

     Bukod sa mga karaniwang karanasan ng 
mga zoologists, ipinakikita rin ng resulta ang mga 
hamon na natuklasan ng mga zoologists sa trabaho. 
Isa sa mga hamon nila ay ang mga panganib na 
natagpuan habang ginagawa nila ang kanilang 
trabaho, lalo na sa pagsasagawa ng fieldwork. 
Kasama sa mga panganib na maaari nilang 
maranasan ay ang pagkakaroon ng sakit. Ayon kay 
Stanhope, Carver, at Weinstein (2015), ang mga 
entomologists, isang uri ng zoologist, ay nagkakaroon 
ng iba’t ibang uri ng sakit, lalo na sa balat. 
Nararanasan din nila magkaroon ng impeksyon at 
delusional parasitosis. Bukod pa rito, maraming 
hayop ay mayroong iba’t ibang uri ng parasite, kaya 
kinakailangang magkaroon ng kamalayan tungkol 
dito upang maiwasan ang pagkalat ng mga 
endoparasite at zoonose na ito (Dărăbuş, Afrenie, 
Hotea, Imre, & Morariu, 2014). Maliban sa mga sakit, 
maaari din silang makaranas ng iba pang problema sa 
field site. Ang mga halimbawa nito ay ang mga isyu 
sa kalikasan. Dahil dito, nahihirapan ang mga 
zoologists magsagawa ng fieldwork sapagkat konti 
nalang ang nakukuha nilang mga sampol. Ayon kay 
Batool at Hussain (2016), maraming dahilan tulad ng 
pagbabago ng klima, pagbaha, deforestation, at iba 
pang mga isyu na nakaaapekto sa kalikasan, at dahil 
dito, hindi kaya ng mga hayop mamuhay sa ganitong 
klaseng kapaligiran. Maliban sa mga hamong 
nararanasan nila tuwing fieldwork, nagkakaroon din 
sila ng mga paghihirap sa labas nito. Ang hamon na 
ito ay ang kakulangan ng suporta at kamalayan sa 
mga Pilipinong zoologists. Ayon sa resulta, mahirap 
maging isang zoologist sa Pilipinas sapagkat hindi 
sila gaanong sinusuportahan ng gobyerno. Sa taong 
2020, ang badyet na ibinigay sa Kagawaran ng Agham 
at Teknolohiya, o mas kilala bilang DOST ay 
nabawasan. Ang dating 20.26 bilyong piso ay naging 
20.18 bilyong piso na lamang. Bukod pa rito, ayon kay 
Lamberte (2018), 6.3 na porsyento lamang ng buong 
badyet ng DOST ay ibinigay para sa sektor ng 
research at development (R&D) para sa taong 2019. 
Ipinakikita nito na hindi ito prayoridad ng gobyerno. 
Isa pang hamon na kinakaharap ng mga Pilipinong 
zoologists ay ang paghahanap ng trabahong 
pangmatagalan. Batay sa resulta, mahirap 
magkaroon ng trabaho sa larangang ito, maliban 
nalang kung propesor o guro ang nais maging ng isang 
nagtapos ng Dalubhayupan o Haynayan. Ayon kay 
Russell (2009), maraming idinagdag na bagong 
impormasyon tungkol sa larangan ng Zoology pati na 
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rin ang pagdaragdag ng iba’t ibang mga subclass sa 
biology ng hayop. Dahil dito, pabago-bago ang 
kurikilum ng Zoology.  

    Bagama’t may kahirapan sa propesyong 
kanilang napili, isa sa mga naging motibasyon nila ay 
ang mga oportunidad o gantimpala na makukuha nila 
sa trabaho. Batay sa resulta, maaari silang makakuha 
ng monetary rewards, o kaya makapunta sa ibang 
bansa upang mailahad ang kanilang mga gawa. Sa 
pamamagitan ng pagtatanghal ng kanilang mga 
pananaliksik, ito ay nagbibigay ng karangalan sa 
kanila bilang isang zoologist. Batay sa pagsisiyasat 
nina Lucrezi, Milanese, Danovaro, at Cerrano (2017), 
pinili ng mga respondente nila na kunin ang kursong 
Haynayan dahil gustong nilang pumunta sa ibang 
bansa, at magsagawa ng pananaliksik. Maliban sa 
mga makukuhang oportunidad at gantimpala, isa 
pang motibasyon nila ay ang mga panlabas na 
impluwensya, kagaya ng mga advisers, mga 
magulang, at role models nila. Ayon kina Cake, 
McArthur, Mansfield, Zaki, Carbonneau, at Matthew 
(2019), isa sa mga pangunahing impluwensya sa 
pagkukuha ng trabaho kasama ang mga hayop ay ang 
mga hinahangaan nilang tao o matuturing nilang role 
models. Base rito, makikita na hinahangaan ng mga 
zoologists ang kanilang mga advisers at ang mga 
magulang nila. Bukod sa mga panlabas na 
impluwensya, ang nag-uudyok din sa mga zoologists 
ay ang kanilang adbokasiya at ang mga batayan kung 
bakit nila pinili ang kanilang trabaho kagaya ng 
kanilang personal na interes mula kabataan, mga 
layunin nila sa buhay, at ang mga panloob na 
kadahilanan. Ayon sa resulta, maraming kalahok ang 
nagsabing mahilig sila sa mga hayop, sa mga gawaing 
panlabas, pati na rin sa kalikasan. Ang mga interes 
na ito ay nagsisilbing motibasyon sapagkat 
nagbibigay ito ng ligaya sa kanilang buhay. Ayon sa 
pananaliksik nina Cake et al. (2019), karamihan ng 
mga naging motibasyon ng mga kalahok nila ay 
mayroong kaugnayan sa kahiligan at ang maagang 
pagkakalantad sa mga hayop. Ang ideya na ito ay 
lalong pinagtibay ni Michael Oldham, isang 
herpetologist. Ayon kay Oldham (2016), noong bata pa 
siya, naging interesado na siya sa mga hayop, sa 
partikular ang mga amphibians at reptiles. Dahil 
nalantad siya sa interes na ito sa murang edad, 
naging impluwensya ito upang maging isang 
zoologist. Ayon din sa isa pang pananaliksik nina 
Cake et al. (2019), mayroong anim na salik na nag-
impluwensya sa mga respondente nila, at ang mga ito 
ay layuning panlipunan, animal orientation, 
bokasyonal na pagkakakilanlan, mga hamon at 
pagkatuto, career affordances, at people orientation. 
Batay sa mga salik na ito, makikita na mayroong 
kaugnayan sa mga naging motibasyon ng mga 
zoologists upang kunin at ipagpatuloy ang kursong 
Zoology. Ngunit, mayroong isang salik na hindi 

nabanggit, at ito ay ang relihiyon. Ayon kay 
Hernandez, Foley, at Beitin (2010), malaki ang naging 
impluwensya ng relihiyon sa mga respondente nila sa 
pagpili ng karera. Nararamdaman ng mga 
respondente nila ang patnubay ng Diyos habang sila 
ay nasa proseso ng pagdedesisyon.  

 
4.  KONGKLUSYON 

Hindi naging madali ang pagiging isang 
zoologist sa Pilipinas sapgkat marami silang mga 
hamon na nararanasan.  Katulad ng mga panganib na 
natatagpuan nila sa field site o kaya naman ang 
kakulangan ng suporta ng gobyerno o mga lokal na 
tao.  Gayunpaman kumukuha sila ng inspirasyon sa 
mga taong sumusuporta sa kanila, mga oportunidad 
at gantimpala na natatanggap nila, at sa 
pagmamahal nila sa kanilang larangan. 
 
5.  PASASALAMAT 
        Taus-pusong pasasalamat ang 
aming ipinaabot sa mga sumusunod na indibidwal at 
tanggapan dahil sa mahahalagang tulong, 
kontribusyon at/o suporta tungo sa matagumpay na 
reyalisasyon ng pananaliksik na papel na ito: 
1.  Sa labing-isang (11) zoologists galing sa 
Unibersidad ng Pilipinas, Unibersidad ng Santo 
Tomas, at ang Pambansang Museo ng Pilipinas sa 
paglalaan ng panahon at sa matapat na pagsagot sa 
aming inihandang kwestyuner, 
2.  Sa mga awtor, editor at mga mananaliksik ng 
mga akdang pinaghanguan naming ng mahahalagang 
impormasyong aming ginagamit sa pagsulat ng una 
at ikalawang kabanata ng pananaliksik na papel, 
3.  Kay Bb. Anna Patricia Gerong (Research in 
Daily Life 1), Bb. Abbygale C. Pinca (Pagbasa at 
Pagsusuri ng iba’t ibang Teksto tungo sa 
Pananaliksik), at G. Jemyr B. Garcia (Pagsulat sa 
Filipino sa Piling Larangan), mga masisigasig naming 
dalubguro na gumabay sa amin sa tamang hakbangin 
sa pagsulat at paggawa ng isang pananaliksik na 
papel, 
4.  Sa aming mga magulang at pamilya, sa 
pagtulong nila sa amin sa gramatika ng aming papel, 
at sa pagsuporta nila sa aming pananaliksik, 
5.  Sa mga kaklase namin, lalo na sa aming class 
beadle, sa pagpaalala tungkol sa mga due dates at sa 
pagsasagot ng aming mga tanong, 
6.  Sa Panginoong Diyos, sa pagdinig sa aming 
mga dalangin lalung-lalo na sa mga panahong gusto 
naming sumuko, at sa pagbigay ng pag-asang 
matapos namin ang pananaliksik na ito nang maayos 
sa itinakdang-panahon.  
Muli, maraming-maraming salamat po. 

Eunice Gabrielle A. Galimpin 
Natalie Teresita Romualdez 
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AAbbssttrraacctt::  Six billion tonnes of spent coffee grounds (SCG) are thrown untreated into landfills, 
leading the spent coffee grounds to leach organic pollutants that may potentially harm bodies 
of water and emit methane, a greenhouse gas, into the atmosphere. Studies have confirmed 
that the ratio of carbon and nitrogen (C: N) of SCG is ideal for plant fertilizers. This study 
focused on determining the effects of SCG on the growth of tomato plants using four 
parameters: the number of leaves, the average leaf surface area, and the relative growth rate.  
The study used an experimental research design to study the causal relationship between SCG 
treatments and plant growth. Tomato seeds were grouped into four and sown on separate pots. 
The study used three trials, each containing different weights of SCG, namely: 0 g, 5 g, 9 g, 
and 14 g. The SCG treatments were applied after germination using the side-dressing method. 
The number of expanded leaves, leaf surface area, and relative growth rate of the tomato 
plants were observed every five days for 45 days. The researchers found that SCG treatments 
that exceeded SCG-5 displayed adverse effects on the growth of the tomato. Thus, the relative 
growth rate and SCG treatments of over 5 g are inversely related to one another. Results show 
that SCG-5 had the highest positive effect on plant growth in terms of all the parameters. The 
researchers can then conclude that SCG-5 is an effective alternative fertilizer that improves 
plant growth.   
 
KKeeyy  WWoorrddss::  tomato, spent coffee grounds, fertilizer, plant growth, ericaceous plant 

 
1. INTRODUCTION 

Solanum lycopersicum, commonly known as 
tomato, is an economically important and in-demand 
crop in the Philippines due to its versatility as a 
nutritious ingredient. This is clearly seen with the 
increased amount in terms of production in the 
country (Renna et al., 2018; Manzano & Mizoguchi, 
2013). It is classified as an ericaceous plant, which 
thrives and grows better on soil with low pH,  
specifically with a 5.5 - 8.0 soil pH range, hence also 
being in favor of high acid fertilizers (Cubero & 
Baquiran, 2017). 

 Tomato has five growth stages, namely the 
germination stage (25 to 35 d), vegetative period  (20  
to  25  d),  flowering stage (20 to 30 d), early fruiting 
stage (20 to 30 d), and mature fruiting stage (15  to  20  
d). The number of days and success within each stage 
may vary depending on environmental conditions 
(Jones, 2013; Garcia et al., 2011). To produce and grow 
the standard requirements to achieve satisfactory 
results of plant growth, farmers usually resort to 
commercial fertilizers. However, the unnecessary 
overuse of these fertilizers results in increased soil 
salinity, metal accumulation, water eutrophication, 
and nitrate accumulation, leading to health hazards 
and the greenhouse effect (Savci, 2012). Therefore, a 

need for organic and convenient alternatives is needed 
to reduce the environmental impact of commercial 
fertilizers. 

Spent coffee grounds (SCG) are the primary 
solid residual material obtained during the coffee 
brewing process. When dumped into landfills, they 
leach high concentrations of organic pollutants into 
bodies of water, affecting the organisms that live there 
and emit methane, a greenhouse gas that causes 
global warming (Cruz et al., 2012; Cervera-Mata et al., 
2017; Thenepalli et al., 2017). SCG is known to have a 
pH level between 6.5 to 6.8 (Coffee Grounds and 
Composting, n.d.). It has been studied as a potential 
fertilizing agent throughout recent years due to its 
nitrogen and potassium content, together with its 
carbon and nitrogen (C: N) ratios that are ideal for 
fertilizers (Caetano et al., 2014).  

Fertilizers play the role of supplementing the 
essential nutrients of a plant in order to promote 
efficient plant growth (Purbatanji et al., 2019). The 
plant growth of a plant can be assessed in a cost-
effective and non-destructive way by measuring its 
number of expanded leaves, average leaf surface area, 
and relative growth rate (RGR). The expanded leaves 
account for the total and average leaf surface area of 
the plant. Meanwhile, leaf area growth is considered 
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an essential parameter in determining plant 
productivity as it determines light interception 
activities. It is also directly correlated to the RGR or 
the change in mass per day (Wood & Roper, 2000; 
Paproki et al., 2012 as cited in Pound et al., 2014; 
Koester et al., 2014). 

Thus, this study aims to assess the effects of 
SCG on the growth of Solanum lycopersicum. 
Specifically, in terms of the number of expanded 
leaves, average leaf surface area, and RGR using 
varying amounts of SCG namely 0 g, 5 g, 9 g, and 14 
g.  
 
2. METHODOLOGY 
 
2.1. Planting of Tomato Seeds 

The researchers bought tomato seeds from a 
local nursery. The seeds were first planted on seedling 
bags, each containing 30 g of topsoil from a local area 
around Silang, Cavite. The germination phase lasted 
for 41 d. Once germination is complete, one strong 
strand from each seedling bag was transplanted into 
their respective pots each containing 1 L of soil. Given 
that there were four treatments SCG-0, SCG-5, SCG-
9, and SCG-14 with 0 g, 5 g, 9 g, and 14 g respectively, 
each replicated three times, there were a total of 12 
experimental units or pots (see Fig. 1). 

2.2 Application of SCG Treatments 
 

All SCG used was a mixture of Coffea arabica 
and Coffea canephora beans gathered from Cafe 
Agapita on the day of application. The SCG 
treatments were applied through side-dress 
application during the second week since the plants 
were transplanted (see Fig. 2). They were furrowed 2 
in. deep and at least 2 in. away from the plant in a 
circle around each plant and covered with soil. Netting 
was also done by setting up the wooden planks apart 
from each other and covering them entirely with 0.4 
mm x 0.7 mm small mesh nets. The researchers 
introduced the SCG to the plants three times in equal 
amounts in a fifteen-day interval. 

 
 
 
 
 

The plants were examined every five days for 
45 days for the changes in the number of the expanded 
leaves, leaf surface area, and relative growth rate 
(RGR). All leaves on the plant, no matter how small, 
were counted for the number of expanded leaves. The 
researchers used ImageJ software (Fig. 3) to measure 
the leaf surface area of all leaves on each plant. This 
data was then used to determine whether there is an 
increase or decrease in the RGR of the tomato plants. 

 

3.  RESULTS AND DISCUSSION 
 
3.1 Number of Expanded Leaves 

Fig. 4 shows the data on the number of 
expanded leaves collected over 45 days. The plants in 
SCG-9 have the highest number of leaves among the 
pots on the initial collection of data. However, an 
increase in the number of leaves on plants was seen 
on SCG-5 plants upon the second SCG application. 
Thus, SCG-5 garnered the highest number of leaves 
with 20 leaves leaving SCG-0 and SCG-9 with the 
second and third highest number of leaves and SCG-
14 with the least number of leaves, 19 and 16 
respectively. 
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After 15 d, a continuous increase was 
displayed by the plants in SCG-5. On the other hand, 
a slow rise in the growth of leaves in SCG-9 resulted 
in fewer leaves than SCG-0. SCG-5, followed by SCG-
0, SCG-9, and SCG-14, displayed a decreasing trend 
in its number of expanded leaves which continued 
until the end of the data collection period.  

A higher number of expanded leaves would, 
in turn, mean that SCG-5 observed the most 
considerable amount of growth (Wood & Roper, 2000). 
However, it is also worth noting that the control 
group, SCG-0, has the second-highest number of 
expanded leaves. This leaves a negative implication 
that greater amounts of SCG affect the emergence of 
leaves on the tomato plant.  

The results imply that low concentrations of 
SCG applied are more effective in plant growth. This 
is evident by the data in the number of expanded 
leaves as SCG-5 showed the most significant increase 
in the number of expanded leaves.  

 
3.2 Average Leaf Surface Area  

Fig. 5 shows the average leaf surface area 
obtained on the 45th day of tomato plants grown in 
four varying SCG weights. 

Upon the last day of data collection, SCG-5 
had the highest average leaf area with a value of 2.92 
cm2. SCG-0 came second with an average leaf area of 

1.69 cm2, followed by SCG-9 with 0.77 cm2, and last 
was SCG-14 with 0.64 cm2. 
The changes in leaf surface area may be due to varying 
environmental conditions such as climate, 
topography, and soils (Trimble, 2019). However, leaf 
surface area changes are more tightly related to soil 
nutrient status, specifically C: N ratios or N 
mineralization, than climate. Considering that the C: 
N ratios in SCG are ideal for fertilizers, the SCG is 
most likely to be the cause of the changes in leaf 
surface area (Gong & Gao, 2019; Ordonez et al., 2009; 
Caetano et al., 2014). 

The plausible cause for affecting the soil 
nutrients status is overfertilization which may be 
rooted in the excessive amounts of fertilizer added at 
one time. The salinity of excessive SCG could have 
promoted the reduction of photosynthesis and an 
increase in leaf dehydration (Kozlowski et al., 1997;  
Ciesielczuk et al., 2018). Moreover, SCG may have 
caused high N-buildup in the soil that led to excessive 
vegetative growth, yet turning younger leaves into 
smaller sizes, delaying the growth of tomato plants 
(Sainju, Dris, & Singh, 2003). Thus, greater amounts 
of SCG applied resulted in lower leaf surface area 
values. 
3.3 Relative Growth Rate  

Fig. 6 shows the total leaf surface area of 
tomato plants treated with varying amounts of SCG 
throughout 45 d. 

Fig 6. Total leaf surface area of (a) SCG-0, (b) 
SCG-5, (c) SCG-9, and (d) SCG-14. 

Table 1 summarizes the RGR of the tomato 
plants. The slope of the trendline for the total leaf 
surface area (as shown in Fig. 6) served as the RGR as 
it measures the change in total surface area, 
accounting for the mass of the plant, over the change 
in time. 
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SCG-5 yielded the highest RGR among all the 

other SCG treatments with 28.4 cm2/d, followed by 
SCG-0, SCG-9, and SCG-14 with values 8.2455 cm2/d, 
1.7718 cm2/d, and 1.0098 cm2/d, respectively. 

From the data, the greater amount of SCG 
applied led to low RGR values. Factors that cause it 
may be the minerals and nutrients accumulated in the 
tomato plants as the incorporation of SCG increases 
the nitrogen, potassium, and phosphorus contents 
(Chrysargyris et al., 2020). As aforementioned in 
Section 3.2 of this paper, excess nutrient content is a 
sign of overfertilization resulting in the decline of the 
photosynthetic ability of the plant. Thus, creating 
smaller leaves, implying lower value for the mass of 
the plants, leading to the stunted growth rate of 
tomato plants. Moreover, overfertilization in potted 
plants also leads to very low or no plant growth at all 
(Woorman, 2011).  
 
4.  CONCLUSIONS 

Results for all parameters showed that SCG-
5 had the best plant growth results compared to SCG-
9 and SCG-14, which displayed signs of 
overfertilization. It also surpassed the growth of the 
tomato plant without any treatments of SCG, making 
SCG-5 a viable fertilizer for tomato plants. To further 
support this finding, the most appropriate amount of 
SCG to be applied from 0 to 8 g can be identified in 
order to determine the highest amount for maximum 
efficiency properly. Other stages and parameters of 
plant growth that were not assessed in this study due 
to its limitations can also be evaluated. Moreover, 
future researchers may explore different methods of 
SCG or fertilizer application as well. 
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AAbbssttrraacctt::  Biosensors are systematic devices that detect signals from biochemical substances 
and convert them into quantitative data. They aid in preventing and diagnosing potential 
diseases and pathogens. The ease of use and accessibility of these devices has paved the way 
for many technological advancements, especially in the agricultural sector. In this study, the 
impact of piezoelectric, electrochemical, optical, and molecular biosensors in agricultural 
settings were analyzed using a bibliometric analysis software called VOSviewer. Various 
parameters and data sets such as biosensor trends, keyword relationships, and biosensor 
citation prevalence were used. The created maps showed that in the variable for co-authorship, 
Chinese authors were among the most prominent; while in the variable for co-occurrence: 
biosensor, agriculture, and biosensing techniques were among the top three words used; and 
in citation analysis for countries: China, United States, India, and Italy were the top countries 
with the most research and contribution in the field of biosensors. The results in this research 
will aid future studies and workings on biosensors by highlighting plausible trends and 
prospects in the field of research.   
 
KKeeyy  WWoorrddss::  plant biosensor; agriculture; farming; advancements; bibliometric 

 
1. INTRODUCTION 

Biosensors are scientific devices that produce 
optical, thermal, or electrical signals in proportion to 
their analyte by using biochemical reactions (Kumar 
& Upadhyay, 2018; Oluwaseun et al., 2018). Most 
biosensors consist of the following parts: analyte, 
bioreceptor, transducer, electronics, and display 
(Bhalla et al., 2016). There are distinct qualities that 
biosensors need to attain optimum performance 
levels, namely: selectivity, reproducibility, stability, 
sensitivity, and linearity. In farming, they are used in 
preventing and detecting diseases, crop pests, and 
pathogens (Oluwaseun et al., 2018; Bagde & Borkar, 
2013). Moreover, this technology can aid in 
maximizing the quality of crops or products that 
farmers grow, as stated by Bhalla et al. (2016). For 
instance, biosensors could monitor the quality of the 
soil, water, and air of the surrounding areas by noting 
the pollutants present. 

Biosensors are classifiable according to the 
method by which signal is transduced from the 
specimen to the device, e.g., optical, electrochemical, 
thermometric, piezoelectric, and magnetic 
(Damborský et al., 2016). Recently, there has been 
another biosensor aside from what was mentioned 
that is considered as emerging, known as molecular 
biosensors. The research addresses four classifications 
of biosensors: piezoelectric, electrochemical, optical, 
and molecular biosensors. Piezoelectric biosensors, or 
acoustic biosensors, utilize mechanical waves to detect 

and obtain biochemical and biophysical information 
about the compound of interest. It detects changes in 
any physical property, e.g., mass elasticity and 
conductivity. Electrochemical biosensors can 
distinguish hybridized DNA, neuron tissue, bacteria, 
and enzyme reactions as biochemical events (Li et al., 
2017), and convert these into electrical signals (Cho et 
al., 2020). Optical biosensors measure the responses of 
target analytes to illumination or light emission by 
utilizing various techniques. These techniques include 
light absorbance, reflectance, fluorescence, and more. 
Lastly, molecular biosensors utilize certain 
biochemical reactions moderated by biological 
materials, e.g., enzymes and cells, to detect chemical 
compounds through electrical, optical, or thermal 
signals (Campuzano, 2017). The research focuses on 
one specific type of molecular biosensor, the loop-
mediated isothermal amplification (LAMP) biosensor. 

 Technological advancements in these devices 
have brought significant changes to the agricultural 
sector by playing a crucial role in protecting plant 
crops for quite some time. However, the gap in 
technological know-how and expensive developmental 
processes have hindered some countries from 
incorporating biosensors into the agricultural sector. 
Most of said countries are third-world countries where 
agriculture is still developing, and traditional farming 
methods are employed to maximize crop growth. If 
biosensor technology continues to advance, cheaper 
alternatives to current technology will emerge, giving 
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the marginalized agricultural sector the technological 
opportunity to improve crop production. With that 
being said, the need for cheaper alternatives for 
biosensor utilization and production requires further 
research and development. 

This research is focused on biosensors often 
used in plant agriculture. The study aims to examine 
the importance of biosensors in plant crops, and to 
determine the trends of biosensor research according 
to the year they were published. Moreover, the roles, 
applications, and uses of biosensors in farming 
agriculture were explored and discussed. Hence, the 
results of this study serve as a basis for future 
research by means of highlighting the trends and 
important concepts of different biosensors used in 
plant agriculture. Recent studies about plant 
biosensors and their uses were also compiled and 
reviewed. 

 
2. METHODOLOGY 
 
2.1. Data Source 

Scopus (https://www.scopus.com), is a 
bibliographic database containing a large variety of 
subject areas (E.g., Biochemistry, Arts and 
Humanities, Chemical Engineering, etc.). This 
navigation tool is generated by Elsevier, a 
Netherlands-based company, known for containing 
numerous published works from different publications 
and journals. This database was used as the primary 
bibliographic source for data and collecting articles 
relating to advancements or studies of biosensors for 
plant agriculture. The collected data, stored within a 
comma-separated value (CSV) file, was then processed 
through VOSviewer (ver. 1.6.15). CSV files collate 
data of different journal’s various parameters from 
databases. These parameters include but are not 
limited to document title, authors, and DOI.  

 
2.2. Data Collection 
 In the data mining and mapping, the search 
queries “agriculture AND biosensor” were used, and 
this premise only searches all journals with both 
words in the title or the abstract. The query string 
used was “TITLE-ABS-KEY (biosensor AND 
agriculture) AND DOCTYPE (ar) AND PUBYEAR > 
2004”, which translates to: articles with keywords 
“biosensor” and “agriculture” in the document title, 
abstract, or keyword, ranging from 2005 to present. 
The result yielded 153 documents in total. The “ar” in 
the query string denotes “article.” Since the scope of 
this research is for the application of biosensors only 
in plants, the proponents checked each document to 
ensure the documents were suited only to plant 
agriculture. After thorough reviews, fifty-one (51) of 

the documents were removed, most of which were 
related to human medicine and animal livestock.  
 
2.3. Bibliometric Maps 

VOSviewer is a software capable of creating 
visual aid maps that connect data through relations 
between keywords, authors, publications, research, 
etc. (Van Eck & Waltman, 2011). This software is 
utilized by a wide user base for establishing 
correlations amongst data from a pool of journals and 
articles, which may take form in a distance-based, 
graph-based, or timeline-based mapping system (Van 
Eck & Waltman, 2014). The map produced by 
VOSviewer will be based on the various parameters as 
mentioned previously, and may also be interpreted in 
several ways, i.e., size, color, distance, and 
connections of the data. Furthermore, these 
interpretations dictate the several aspects of the data 
(Van Eck & Waltman, 2020). For instance, size 
difference may determine the number of times a 
specific term appeared in the data, distance may 
determine degree relation, and connections may 
determine presence of a relation between terms. 
 The data sets were then organized using the 
bibliographic-data-based using VOSviewer mapping, 
which is based on the bibliographic data extracted 
from Scopus. Three types of analysis were employed: 
co-authorship, co-occurrence, and citation (country).  
2.3.1. Analysis of Co-authorship 
 In the analysis of co-authorship, VOSviewer 
found 446 authors. However, counting manually, a 
total of 461 authors, most of which had the same 
surname and initial (e.g., Liu, X.) were found. 
Consequently, the map was created based on the 
initial finding of 446 authors, as that was the number 
recognized by VOSviewer. 
 
2.3.2. Analysis of Co-occurrence 
 In the analysis of co-occurrence, “all 
keywords” were considered, i.e., both “author” and 
Scopus “index” keywords. Full counting method was 
employed, and a thesaurus was used to eliminate 
terms with identical definitions, plural forms, and 
irrelevance to the study, thus, excluding words such 
as “organo-phosphorus compound/organophosphorus 
compound,” “soils/soil,” and “article.” 
 The minimum number of occurrences that 
were used was five (5), preventing irrelevant words 
from being added to the map. The parameters resulted 
in a total of 57 keywords, after eliminating words with 
less than five occurrences and words excluded and 
combined by the thesaurus. 
 
 
 
 

489



  
 SUSTAINABILITY, ENVIRONMENT, 

AND ENERGY 

2.3.3. Analysis of Citation 
 In this analysis of citations, the measured 
quantity is the countries involved in publishing the 
articles. The threshold for minimum number of 
publications was set to one (1), ensuring inclusivity of 
the available countries. The total number of countries 
resulting from this set parameter is 44. 
 
3.  RESULTS AND DISCUSSION 

The researchers conducted bibliometric 
mapping based on three types of analysis: co-
authorship, co-occurrence, and citation, and 
accordingly, used authors, all keywords, and 
countries, respectively. The maps produced will be 
described and analyzed through their physical 
attributes and characteristics such as size, clustering, 
color, and line thickness. The data extracted from 
Scopus were divided into five (5) distinct categories. 
The central search premise was “biosensor AND 
agriculture.” 

 
3.1. Publication Growth Over the Past 
Years 

From 2005-2020, there has been a significant 
growth in yearly publications about biosensors used in 
agriculture (Figure 1). In the years 2005-2010, the 
average number of publications was 2.67 articles a 
year. In 2016-2020, the average was 10.8, which 
indicated a 404.5% increase in mean publications per 
year. Kundu et al. (2019) attributed advancements in 
other fields of sciences such as material science and 
nanoengineering to the increased attention and 
production of journal articles in the field of biosensors. 

3.2. Co-authorship 
For the search “biosensors” and “agriculture,” 

consisting of 102 documents, VOSviewer only 
identified 446 total authors. However, 461 total 
individuals were found responsible for authoring the 
102 articles. Some authors such as Liu, Y., Liu, X., and 
Wang, Y. have the biggest nodes for the (Figure 2), and 
although this signifies more written works, it was 
found that these authors are different individuals. 

However, other nodes showing the same size, such as 
He, H. and Wen, Y., signify an equal number of 
authored works. 

The authors clustered are termed co-authors. 
A green cluster consisting of He, H., Wen, Y., etc. 
represents one article, while the pink cluster 
consisting of Pu, Y., Liang, G., etc. represents co-
authors of another article. Bigger nodes, such as Liu, 
Y., Liu, X., and Wang, Y., are positioned to be 
proximally close to the authors they have worked with 
individually. According to the numerical data 
extracted from VOSviewer, Liu, Y. authored three 
articles; concurrently, three different authors named 
Liu, Y. were found to author the three different 
articles. The observations in color and line thickness 
show no significant role in identifying relations 
between the authors.  

As mentioned, there were 446 total identified 
authors by VOSviewer. However, Figure 2 only 
represents a portion of the 446 authors since only the 
cluster with the most connection can be displayed. 
Other authors with high link strengths which are not 
connected to this big cluster are not shown in the map 
provided.  

3.3. Co-occurrence Variable 
 The top three most occurring 

keywords are biosensor, agriculture, and biosensing 
techniques (Figure 3). “Biosensor” and “agriculture”, 
being the search premises, were the highest with 69 
and 40 occurrences, respectively. Node size is directly 
proportional to the frequency of the keyword, Figure 3 
has clusters which are grouped into distinct colors: 
red, yellow, green, purple, and blue. The colors 
represent a common theme or relation among the 
words, as observed in a study performed by Briones-
Bitar et al. (2020).  

The observed theme among the clusters are 
as follows: agriculture and biosensing (keywords: 
“agriculture,” “biosensor;” red cluster), chemistry 
(keywords: “metabolism,” “limit of detection;” blue 
cluster), pesticides and words associated to chemicals 
(keywords: “acetylcholinesterase,” “organophosphate 
pesticide;” green cluster), chemical processes 
(keywords: “colorimetry,” “chemical detection;” yellow 
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cluster), and metals and other materials (keywords: 
“graphene,” “gold;” purple cluster). 

The link strength of each keyword is 
attributed to the line thickness and size of its node. 
According to Md Khudzari et al. (2018), line thickness 
in the maps represent a higher link strength, and as 
observed, keywords such as biosensor and agriculture 
have thick lines running across the map and a link 
strength of 401 and 273, respectively. 

 
3.4. Country Variable 
 Countries mostly involved in the 
development and studying of biosensors in agriculture 
are highly developed countries. The countries with the 
most publications are China (24), United States (14), 
India (13), and Italy (13). The productivity of these 
countries is most likely a result of their high 
competitiveness and high funding allocation. China 
and India are two of the most populated countries in 
the world; hence, a large amount of agricultural 
production is required to support their country, which 
may explain the amount of effort they put into the 
pursuit of biosensor research. 
 The cluster or proximity of the nodes for 
Figure 4 indicate how closely countries work together 
in their research or how much the authors of each 
country cite each other’s work. India is located at the 
center of the map, which indicates extensive 
collaborations with its corresponding countries in the 
map such as China, Poland, and Italy. 
 Among the top four, India and China have the 
highest link strengths (8). These two countries have 
not only published several articles for biosensors, but 
also have collaborated with other countries. The 
thickness of the lines that connect them with other 
nodes are significantly thicker than other countries, 
which possibly reveal the great strides these two 
countries have taken to enhance the use of biosensors 
in agriculture. 
 
 
 

 
 

 
4.  CONCLUSIONS 

Overall, the results from the bibliometric 
analysis through VOSviewer show that in the link for 
co-authorship, most authors were clustered to be 
Chinese. For co-occurrence, on the other hand, the top 
words were biosensors, agriculture, and biosensing 
techniques. The citations for the country variable 
section indicate the top three biosensing research to 
be China, India, and Italy, with the first two countries 
being in the same field of biosensor research. In the 
future, the possible research in biosensor use and 
study will be heavily focused on by developing and 
agricultural-focused countries which is a highly 
relevant explanation as to why China and other 
similar countries have a high biosensor research 
footprint. As research on biosensors progresses 
further, it is important to be able to determine the 
trends in keywords and uses in citations by different 
authors and countries in order to foresee the possible 
direction this research is heading for. 
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AAbbssttrraacctt::  Electricity is an essential resource and aspect of our daily lives. To cope with its high 
demands, supercapacitors and more efficient batteries have been introduced to the market; 
the separator is an integral part in the performance of supercapacitors. This study determined 
the morphology, chemical composition, and mechanical properties of oil palm empty fruit 
bunch nanocellulose as a separator for supercapacitors and compared its performance with 
other agricultural materials (e.g. eggshell membrane, cotton textile, and tree leaves) and an 
membrane electrode assembly. The OPEFB nanocellulose has the morphology and mechanical 
properties that make it a possible supercapacitor separator material. The porous agglomerate 
of microfibers and surface nanostructures provide higher effective surface area and may aid in 
the diffusion of ions. Measured Young’s modulus of 6.00 MPa/%, yield strength of 3.20MPa, 
and tensile strength of 5.30MPa are comparable to separators used in commercial 
supercapacitors and the reported eggshell membrane separator. This study provides 
sustainable and “green” alternatives for current commercial supercapacitor separators. 
  
KKeeyy  WWoorrddss::  nanocellulose, separator, supercapacitor, mechanical strength 

 
1. INTRODUCTION 

 A supercapacitor is an electrochemical 
energy storing device used to power technology in 
various fields ranging from the military to the 
automotive industry. It has four major components: 
electrodes, current collectors, electrolytes, and a 
separator (Nor et al., 2014). The positive and negative 
electrodes are divided by a non-conductive material 
called a separator and a small distance to allow for 
greater storage of electrical energy in a smaller area 
of space (Dume, 2017).  

 Separators act as a barrier to prevent short-
circuiting by the direct contact of the opposite 
polarities and to allow the easy flow of electrolytes (He 
et al., 2017). Present supercapacitor separators use 
polyolefins for electrochemical stability; however, 
their low porosity does not meet the high energy needs 
of the supercapacitor (Du et al., 2017), and the 
mechanical deformability (Azais et al., 2016) can lead 
to circuit shortage. Polyolefins are also nonrenewable, 
unsustainable for mass production, and hold around 
20 to 30% of space in landfills (Longo et al., 2011). An 
example of a polymer-based separator is a Membrane 
Electrode Assembly (MEA) commonly used in fuel 
cells (Fuel Cell Store, n.d.). One of the most common 
membranes in the commercial market is Nafion™, a 

perfluorosulfonic acid polymer membrane (Kundu et 
al., 2005).  

Cellulose, and its nanoscale forms, is a 
natural polymer with innovative applications in 
materials science (Klemm et al., 2018). Moreover, 
nanocellulose (NC) has emerged as a promising 
material for separators. Aside from being sustainable, 
NC separators have electrochemical and mechanical 
stability which are essential in a supercapacitor (Guo 
et al., 2020). 

In this study, NC from oil palm empty fruit 
bunch (OPEFB) was characterized as a separator 
material for supercapacitor applications. OPEFB is a 
major waste product of the palm oil industry. As of 
2013, the Philippines produces an average of 120,000 
tons of oil palm (Philippine Coconut Authority, n.d.). 
With the rise of agricultural waste, waste 
management methods have been proposed which 
include waste recycling and deriving energy from 
waste (Abdullah & Sulaim, 2013). The OPEFB can be 
collected during the recycling process of agricultural 
wastes, and then made into a separator. It has been 
successfully made as a bioplastic (Iriani et al., 2019) 
and used as an electrode (Nor et al., 2014). 
Furthermore, NC has proved to have excellent 
electrochemical and mechanical properties; its rich 
carbon content and high porosity ensure outstanding 
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electrochemical performance (Guo et al., 2020).  
Separators made from agricultural products can be 
locally produced, making technology more accessible 
to developing countries. This study will benefit the 
fields of materials science and electrochemistry while 
also encouraging sustainable energy initiatives from 
the government. 

In this study, the morphological, chemical, 
and mechanical properties of OPEFB NC as a 
separator were investigated. Specifically, the authors: 

characterized the OPEFB nanocellulose in 
terms of its surface morphology and chemical 
composition by scanning electron microscopy and 
energy dispersive spectroscopy and mechanical 
properties, i.e. mechanical strength, and stiffness, by 
a comprehensive materials testing system; 

measured the stiffness of the separator 
material through Young’s modulus, its yield strength, 
and tensile strength; and 

compared the morphological and mechanical 
properties of OPEFB nanocellulose with that of MEA 
144A and other separator materials made from 
agricultural wastes reported from previous studies.  

 
2. Cellulose-based Materials for 
Supercapacitors 

 
   2.1 Oil Palm Empty Fruit Bunch (OPEFB) 

OPEFB is a byproduct of palm oil production 
(Han and Kim, 2018) composed of cellulose, 
hemicellulose, and lignin (Rosli et al., 2017). It 
contains around 40-44% of cellulose (Foo et al., 2020), 
so it may be deemed a potential source of NC 
(Septevani et al., 2020). Aside from its content being 
notable, it has high availability due to its abundance 
in Southeast Asian countries. OPEFB also accounts 
for ⅓ of oil palm biomass (Geng, 2013). Thus, it is a 
reliable and sustainable source of NC for 
supercapacitor applications.  

In the study of Teow et al. (2020), the OPEFB 
diameter decreased from 228.88 ± 6.63 μm to 13.63 ± 
3.10 μm after cellulose extraction as seen in the 
scanning electron microscope (SEM) analysis 
displayed in Figure 1. It can be inferred that it is 
possible to use cellulose as a separator as its size can 
be reduced to fit the supercapacitor. 

 

Previous works have applied OPEFB in 
supercapacitor electrodes (Ishak et al, 2015; Dolah et 
al, 2014; Farma et al., 2013); however, no study has 
used it as a separator. 
 
2.2 Mechanical Properties of Previous 
Studies 

Mechanical properties play a big role in 
characterizing the quality of cellulose material. 
Through these, the performance of a separator may be 
expected. Given the position of a separator, it needs to 
have minimal resistance from the movement of 
electrolyte ions (Yu et al., 2012). Properties that could 
predict the performance of the separator include 
surface morphology, mechanical strength, and 
stiffness. The surface morphology of a material can be 
utilized to characterize the porosity and material 
structure (Adeleke et al., 2019). The mechanical 
strength and stiffness of a separator also play a crucial 
part in characterizing the possible life span of the 
supercapacitor and other energy storage devices. The 
study conducted by Mandake and Karandikar (2016) 
showed that thicker separators would correspond to 
lower porosity. Considering that high porosity is 
needed in a separator, it should be thin enough for 
high porosity while maintaining a good mechanical 
strength and stiffness. In the studies of Gao (2015) on 
cotton textile as a separator, Yu et al. (2012) on 
eggshell membrane as a separator, and Jin et al. 
(2019) on tree leaves as a separator, the results 
showed excellent mechanical strength and properties 
alongside high porosity and superb electrochemical 
properties. 

A source that has been used as a separator 
material is eggshell membrane (ESM) (Yu et al., 
2012). It has high mechanical strength, with reported 
maximum stress and maximum strain values of σmax 
= 6.59 ± 0.48 MPa and ɛmax = 6.98 ± 0.31%, 
respectively. Figure 2 displays the surface morphology 
of the eggshell membrane showing shell membrane 
fibers of thickness 0.5 to 1 μm, and pore sizes of 1 to 3 
μm. 

 

 
The cotton textile was also reported to show 

ideal surface morphology as a separator material. The 
nanostructure and nanowires found on the surface of 
the material (Figure 3) were found to have minimum 
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dimensions of 5μm and 20μm, respectively (Gao, 
2015). 

 
 

The application of four different tree leaves to 
create a separator for a graphene-based 
supercapacitor was investigated by Jin et al. (2019). 
These four tree leaves are cinnamomum camphora 
(CC), magnolia grandiflora (MG), platanus orientalis 
(PO) and osmanthus fragrans (OF). The separator 
made from activated CC showed most promising 
results. Figure 4 shows the surface morphology of the 
4 leaves at a bar of 10 μm. The mechanical properties 
of the separator materials based on agricultural 
sources discussed are summarized in Table 1. 

 
2. METHODOLOGY 
 

The separator material used in this study is 
an oil palm empty fruit bunch nanocellulose (OPEFB 

NC) film. The OPEFB NC material was characterized 
to determine its morphological and mechanical 
properties, as well as chemical composition. A 
comparative study was done with other agricultural-
product based NC separator materials from previous 
studies and the OPEFB NC investigated in this work 
on the basis of mechanical strength and surface 
morphology. 
2.1. Research Design 

The quantitative characterization techniques 
used in studying the properties of OPEFB NC are 
scanning electron microscopy, energy dispersive 
spectroscopy, and stress-strain test.  The surface 
morphology of the OPEFB NC was measured using a 
JEOL JSM 5310 scanning electron microscope (SEM). 
Elemental analysis was done using the EDAX energy 
dispersive spectroscopy (EDS) system attachment of 
the JEOL JSM 5310 SEM to determine the elemental 
composition of the sample (Intertek, n.d.). 
Furthermore, a PASCO Comprehensive Materials 
Testing System ME-8244, an equipment used for 
tensile testing (PASCO, n.d.), was utilized to obtain 
the stress vs. strain and force vs. position graphs for 
the OPEFB NC sample.  From the stress-strain plot, 
the mechanical properties, specifically the Young’s 
modulus, yield strength, and tensile strength of the 
sample were determined. The measured morphology 
and mechanical properties of the OPEFB NC 
separator material were then compared with those of 
eggshell membrane, cotton textile, and tree leaves.  

 
2.2. Data Analysis 

For most metals and plastics polymers, stress 
σ (in Pa) and strain ε are directly proportional to each 
other, i.e. σ = Eε, wherein E is Young’s modulus (in Pa) 
or the modulus of elasticity. In this study, the measure 
of stiffness of the sample, i.e. Young’s modulus, was 
determined from the slope of the linear portion of the 
stress-strain curve. As the stress on the sample was 
increased during testing, the sample experiences a 
gradual elastic-plastic transition.  The yield strength 
(in Pa) was determined at the point on the stress-
strain curve when the curve starts to depart from 
linearity; this is the amount of stress that the sample 
can take without undergoing plastic deformation. 
After passing the yield point, the stress needed to 
continue the plastic deformation of the sample 
increases and then reaches a maximum point. The 
tensile strength (in Pa) is simply the stress at the 
maximum point of the stress-strain curve. This is the 
maximum stress the sample can sustain when in 
tension.  
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3.  RESULTS AND DISCUSSION 
The SEM images of the OPEFB NC in Figure 

5 show the surface morphology at x10000, x1000, and 
x500 magnification, respectively. The microfibers of 
cellulose (~2 to 6 μm) are a disordered agglomeration 
interspersed with nanoparticles, which are possibly 
silica on fiber surface, consistent with the report of 
Mohammad et al. on thermally pre-treated OPEFB 
used for biofuel production (2020). The presence of 
silica in supercapacitor electrode or separator 
materials was shown to exhibit excellent stability and 
flexibility (Pérez-Madrigal et al., 2016).  The size of 
the microfibers in the OPEFB are comparable to those 
found in eggshell membranes and cotton textile. The 
nanoparticles and interwoven microfibers on the 
surface of the OPEFB sample indicate larger effective 
surface area, which may aid in better diffusion of ions 
and in turn good electrochemical performance. The 
OPEFB surface morphology is smoother compared to 
that of the eggshell membrane fibers, cotton textile, 
and tree leaves. This is ideal for a supercapacitor 

separator material as it allows good contact between 
the electrodes; however, the OPEFB sample’s lower 
porosity as compared to the other three materials may 
reduce the ion mobility.   

The results of the elemental analysis of the 
OPEFB sample obtained from EDS are shown in 
Figure 6.  The EDS spectra shows that the sample 
consisted of C (41.26 wt%), O (51.59 wt%), Al (0.58 
wt%), Si (0.56 wt%), S (5.44 wt%) and Cu (0.57 wt%).   

The mechanical properties of the OPEFB 
sample were determined from the plot of the stress-
strain data as depicted in Figure 7. On the stress-
strain curve, the linear portion of the elastic region is 
until the applied stress rose to 3.20MPa. Calculating 
the slope of this linear portion resulted in a Young’s 
modulus of 6.00MPa. At a stress level of 3.20 MPa 

(yield strength), the curve starts to depart from 

linearity. This is the point when yielding occurs and 
plastic deformation of the sample begins. As further 
stress was applied to the sample, it then fractured 
when the applied stress reached 5.30 MPa (tensile 
strength). 

The tensile strength of the OPEFB NC is 
slightly lower than that of the eggshell membrane 
separator material (Table 2).  However, compared to 
the MEA 144A separator used in commercial 
supercapacitors, the Young’s modulus of OPEFB NC 
is almost twice.  This implies that OPEFB NC 
separator has sufficient strength to prevent contact 
between electrodes and will be able to maintain 
integrity during manufacturing and transport. This 
structural integrity in OPEFB NC is also necessary as 
separators swell and deform during the charge-
discharge process. 

 
4.  CONCLUSIONS 

 The OPEFB NC separator has the 
morphology and mechanical properties that make it a 
possible supercapacitor separator material.  The 
porous agglomerate of microfibers and surface 
nanostructures provide higher effective surface area 
and may aid in the diffusion of ions.  Measured 
Young’s modulus of 6.00 MPa/%, yield strength of 
3.20MPa, and tensile strength of 5.30MPa are 
comparable to separators used in commercial 
supercapacitors and reported separator material from 
eggshell membrane. For future studies, the 
electrochemical properties should also be investigated 
to further assess its suitability as a supercapacitor 
separator. 
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AAbbssttrraacctt::  Given the pervasiveness of air pollution with varying components and the 
shortcomings of conventional air filter mats, multifunctional air filters are becoming 
increasingly important. This has led to the development of air filter nanofabrics comprising 
bio-based components (such as chitin and proteins) and polymers (such as polyvinyl alcohol 
and pullulan). Electrospun air filter nanofabrics containing pea protein isolate (PPI) and 
polyvinyl alcohol (PVA) have yet to be developed to the researchers’ knowledge. In this study, 
the potential electrospinnability and filtration capabilities of PPI and PVA were assessed and 
elaborated via a systematic review. Since PPI’s globular morphology lacks molecular 
entanglement, PVA, an auxiliary spinning polymer with protein binding capabilities, is needed 
to aid PPI. Combining the two has successfully produced electrospun homogenous nanofabrics. 
Additionally, the nanofabrics likely possess physical and chemical filtration capabilities due 
to desirable material properties and powerful intermolecular interactions. Thus, PPI/PVA 
nanofabrics show great potential for multifunctional air filtration applications. 
 
KKeeyy  WWoorrddss::  air filter; nanofabric; pea protein isolate; polyvinyl alcohol; electrospinnability 
 

 
1. INTRODUCTION 
 

Clean air is crucial to maintaining good 
health. According to WHO (2019), nine out of ten 
people inhale toxic air—often leading to strokes, 
chronic respiratory diseases, and lung cancer. While 
traditional air filter mats can effectively filter larger 
particulate matter (PM) through size-based 
mechanisms, polluted air also contains toxic 
chemicals (like nitrogen dioxide, methane, and 
formaldehyde), viruses, and bacteria not easily 
captured by these filters. Furthermore, conventional 
filters often comprise chemically synthesized 
materials—such as polyethylene and polypropylene—
producing secondary pollution when disposed of 
(Souzandeh et al., 2016). Therefore, multifunctional 
and eco-friendly air filters are needed to fill this 
significant gap in air filtration technology. 

 Souzandeh et al. (2016) helped fill this gap by 
developing multifunctional soy protein 
isolate/polyvinyl alcohol (SPI/PVA) air filter 
nanofabrics. Protein isolates are highly concentrated 
protein fractions produced for their prominent 
nutritional and functional properties (Sandberg, 
2011). Polyvinyl alcohol (PVA) is a water-soluble 
polymer synthesized by hydrolyzing polyvinyl acetate 
in ethanol with potassium hydroxide. It has several 
applications due to its cohesiveness, film toughness, 

and biocompatibility (Wu et al., 2019). The 
nanofabrics were developed by electrospinning, which 
is among the simplest and most effective methods for 
creating nanofabrics. It is a voltage-driven process 
governed by the electrohydrodynamic phenomena 
where fibers and particles are made from a polymer 
solution (Nanoscience Instruments, 2019). The 
nanofabrics’ efficient particulate and chemical 
removal efficiency and overall eco-friendliness due to 
their biodegradable components make them highly 
desirable. Since bio-based nanofabrics can potentially 
revolutionize air filtration technology, expanding 
upon relatively little existing knowledge is 
imperative. Thus, alternative protein isolate 
components should be explored.  

Pea exhibits similar properties with soy, given 
they are both members of the legume family. Since pea 
protein shares the globular nature of soy protein, an 
auxiliary spinning polymer such as PVA must be 
employed to enhance the nanofabric morphology. 
Therefore, this study aims to expand upon existing 
knowledge by assessing the feasibility of integrating 
pea protein isolate (PPI) and PVA to be electrospun 
into nanofabrics by conducting a systematic review.  

A systematic review is an assessment of 
information and evidence for pre-defined questions 
using systematic methods of searching, selecting, and 
evaluating relevant primary studies and thorough 
extraction, analysis, and synthesis of the studies 
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included in the review (Wright et al., 2007). By 
utilizing the systematic review process, the study 
seeks to answer two main questions: 

Are PPI, PVA, and a solution of the two 
compatible with electrospinning? 

Would a nanofabric comprising PPI and PVA 
exhibit multifunctional filtration capabilities? 

 
2. METHODOLOGY 
 
2.1. Study Design 

The systematic review structure was adapted 
from the Cochrane Handbook For Systematic Reviews 
of Interventions and The Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses (PRISMA) 
to formulate a suitable systematic review design. The 
Cochrane Handbook is a guide that meticulously 
explains all the necessary steps in preparing for and 
executing a Cochrane systematic review. This type of 
literature review produces high-quality evidence and 
great credibility due to its strict, predefined methods 
of data collection and risk assessment (Handoll et al., 
2008). PRISMA served as a guide for summarizing 
and reporting the study selection and screening 
process.  

The Cochrane Risk of Bias Tool formed the 
basis for the Risk of Bias Assessment phase. This 
phase improves the study’s transparency by 
potentially spotting flaws or biases within each 
selected article’s methodology and reporting of results. 
Thus, the researchers assessed each of the final 
articles for possible bias through four of the six 
Cochrane bias domains. Each domain was given a 
rating of high risk, low risk, or unclear risk of bias 
based on signaling questions. 
 
2.1. Search Strategy 

The researchers conducted a comprehensive 
literature search using the databases and keywords 
listed in Tables 1 and 2. 
 
Table 1. List of databases used 

 

Table 2. Summary of search strategy and keywords 
utilized 

 
The inclusion and exclusion criteria set 

boundaries and confinements for the study. Since pea 
protein isolate (PPI) and polyvinyl alcohol (PVA) have 
been included in various studies, the researchers 
found it suitable to set criteria for their research.  

 
Table 3. Inclusion and Exclusion Criteria 
 

 
 
2.3. Study Selection  
For organized documentation, the PRISMA statement 
flow diagram was utilized (Figure 1). 

 

500



  
 SUSTAINABILITY, ENVIRONMENT, 

AND ENERGY 

Sixty-five articles were selected through their 
titles. After collecting and organizing the articles, a 
color-coding method was used to decide whether the 
article was usable (green), usable but needs further 
reading (purple), or unusable (red). After the initial 
screening, the researchers conducted a full-text 
assessment of eligibility for systematic review, 
wherein the researchers used the color-coded method 
to decide if the article’s information would be the key 
for answering research questions included in the 
review (green), helpful information to supplement the 
review (blue), or information deemed unhelpful for the 
review (red). Subsequently, eligible articles were 
assessed and categorized into research objectives one 
or two. 
 
2.2 Risk Assessment of Bias 

Each selected article was given a color-coded 
assessment for bias using the following colors: Green 
(Low Risk), Yellow (Uncertain), and Red (High Risk). 
From Figure 2, the “majority” method was utilized to 
classify whether an article is a high risk or low risk. 
The assessment showed 88.8% of the final articles had 
a low risk. This means that most of the studies are not 
prone to different biases.   

  
Figure 2. Summary of Risk of Bias Assessment 

(Tabular and Graph) 
 

3.  RESULTS AND DISCUSSION 
 
3.1 Compatibility of PPI, PVA, and a 
solution of two with electrospinning  
 Creating bio-based PPI/PVA nano fabrics 
begins with electrospinning; therefore, the electro 
spinnability of these components is crucial for 
successful fiber formation. PPI’s globular nature and 
lack of molecular entanglement hampers its 
electrospinnability. Therefore, an auxiliary polymer is 
vital to improving PPI’s electrospinnability. PVA, a 
proven spinnable polymer, complements PPI in 
electrospinning due to its biodegradability, non-
toxicity, biocompatibility, and protein binding 
capabilities through hydrogen bonding (Li et al., 
2020). The two notable parameters that must be 
considered when electrospinning PVA are alcoholysis 

degree and solution viscosity (Table 4.a). An 
alcoholysis degree of 87-89% and a relatively lower 
solution viscosity are recommended for optimal nano 
fabrics. Moreover, several studies provide supporting 
evidence on the electro spinnability of PPI and PVA, 
both with other components and with each other. 
Although, the following parameters must be 
considered: viscosity, the pH level of concentration, 
the ratio of PPI to PVA, electrical conductivity, and 
distance from tip to the collector, each of which is 
elaborated in Table 4.b. It is evident that PPI and PVA 
could be electrospun as long as similar parameters are 
followed. 

 

 
 

 

 
 
Generally, a 50:50 PPI:PVA ratio 

concentration is found to form fibers successfully. As 
seen from Figure 3, the fibers formed from the 
concentrations: 20/80, 30/70, 50/50, and 40/60 were 
more homogeneous (fewer beads) than other 
concentrations. 
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As for the pH level of the solution,  Figure 4 

shows that a basic solution (pH 9) provides more 
fiber-like results with no bead formation.  

 

 
Meanwhile, the solution viscosity and 

electrical conductivity are summarized in Table 5, 
where a viscosity range of 0.120 and 0.253 Pa·s and 
a low electrical conductivity form nanofibers. The 
parameters allow pea protein isolate and polyvinyl 
alcohol to be electrospun; therefore, homogenous 
fibers could be created. 

 

 
 
 
 
 
 

 

3.2.Multifunctional filtration 
capabilities of nanofabric comprising 
PPI and PVA 
  
3.2.1 Physical Filtration Capabilities 

Specific material properties of PPI/PVA 
nanofabrics are the primary parameters that would 
influence its physical filtration capabilities through 
size-based mechanisms. Nanofiber diameter affects 
the capturing of larger particles, as the sieving 
mechanism entails trapping large particles in between 
fiber pores. Areal density affects the capturing of 
smaller particles (micrometer to nanometer range). It 
controls the contact possibilities between these 
particles and the nanofibers, thereby influencing the 
inertial impact, interception, and diffusion 
mechanisms (Souzandeh et al., 2016). Thermal 
stability is necessary to avoid nanofiber deformation 
and fracturing when filtering high-temperature 
pollutants (Król-Morkisz and Pielichowska, 2019). 

Protein/PVA nanofabrics are extremely 
capable of filtering PM10-2.5 (Table 6). These 
filtration efficiencies are attributed to fiber diameter 
and the nanofiber pores being smaller than the 
particles. For example, the SPI/PVA nanofabric 
maintained near 100% filtration efficiency with its 
pore size of 4.4 𝜇𝜇m. Given that 10 𝜇𝜇m is equivalent to 
10,000 nm, the fiber diameter and pores are generally 
smaller than particulate matter (PM). Consequently, 
capturing efficiency is indirectly related to the fiber 
diameter. Though the PPI/PVA nanofabric’s air 
filtration efficiency was not tested, its diameter of 
~495 nm falls within the range that has successfully 
captured particles through sieving. Therefore, 
PPI/PVA nanofabrics show great potential for physical 
filtration, although the ideal fiber diameter has yet to 
be defined. 

 

 
Figure 5 displays the importance of areal 

density in filtering PM smaller than 1 𝜇𝜇m. Increasing 
the areal density improved the capturing of 0.3 𝜇𝜇m 
particles, which are among the most challenging sizes 
to capture. However, there is a point where increasing 
areal density stops improving filtration efficiency. 
Therefore, finding an appropriate combination of fiber 
diameter and areal density is crucial to filtering larger 
and smaller particles. 
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Nanofabrics utilizing PPI/PVA have good 

melting points—an indicator of thermal stability. 
Their thermal stability is ascribed to fiber uniformity 
and hydrogen bonding between solution components. 
Polymers are generally composed of amorphous 
molecular chains; thus, the chains experience 
elongation from the electrostatic field during 
electrospinning. The resulting well-aligned, uniform 
molecular chains are necessary for the stable 
transferring of phonons (Asmatulu and Khan, 2019). 
Hydrogen bonding between the various functional 
groups of proteins and polymers restricts the 
movement of the intermolecular chains and the 
segmental rotations of the nanofiber molecules (Zhang 
et al., 2014). This restriction and uniformity in the 
molecules improve particle capturing. PPI/PVA 
nanofabrics with good thermal stability are feasible 
since Maftoonazad et al. (2019) have successfully 
developed homogenous nanofibers using these 
components. Furthermore, the hydrogen bonds 
present within the PPI/PVA nanofabrics slow down 
the oxidation and elimination of hydroxyl present 
within the nanofibers; thus, suppressing its thermal 
degradation.  

3.2.2 Chemical Filtration Capabilities 
 The amino acid and functional group content 
of PPI/PVA nanofabrics are the main parameters that 
would influence its chemical filtration capabilities. 
PPI contains amino acids with ionizable side chains—
such as lysine, histidine, and arginine—meaning they 
may accept or donate protons. Their surface charge 
due to electrospinning and their affinity for acid-base 
reactions have proven essential for antibacterial 
activity and attracting smaller charged pollutants 
such as gaseous particles (Dickson & Koohmaraie, 
1989). Aside from ionizable side chains, amino acids 
also contain functional groups such as carboxyl, 
amino, and hydroxyl (Figure 6). PVA also has 
functional groups like hydroxyl, carboxyl, alkyl, 
carbonyl, and ether. In particular, the abundant 
hydroxyl groups attached to its carbon chain can form 
multiple hydrogen bonds. These functional groups 
exhibit chemical reactivity, meaning they can 
generate interactions (such as hydrogen bonding, ionic 
bonding, and charge-charge) with pollutants. Like the 
ionizable side chains, the functional groups attract 
electronegative particles using the positive charge 
gained from electrospinning (Lubasova et al., 2014). 
This charge-based interaction is referred to as 
electrostatic attraction and is the predominant 
mechanism of nanofabrics for dealing with toxic 
chemicals and bacteria. 

 
 

 
Table 7 showcases the comparison of amino 

acid profiles between soy and pea protein isolates. The 
amino acids highlighted in the table contain ionizable 
side chains, and pea protein isolate contains equal or 
even greater amounts of these amino acids. The amino 
acids of SPI have proven essential in filtering toxic 
chemicals, as incorporating SPI into PVA nanofabrics 
tremendously raised the removal efficiency of 
formaldehyde and carbon monoxide (Table 8) 
Therefore, the similar amino acid content in PPI 
means PPI/PVA nanofabrics show great potential for 
chemical filtration. However, PPI must first be 
denatured to expose these functional groups fully. 
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Further evidence for similar functional group 

content between PPI/PVA nanofabrics and other 
nanofabrics with similar components can be seen by 
analyzing their respective FTIR spectra (Figure 7). 
The various peaks at corresponding wavenumbers 
throughout the FTIR spectra signify the functional 
groups’ presence within the nanofibers. Some 
examples include the peaks at wavenumbers 3000-
3500 cm-1 representing hydroxyl groups and Amide I 
& II groups at wavenumbers 1500-2000 cm-1. The 
FTIR spectrum of the PPI/PVA nanofabric exhibited 
peaks at similar wavenumbers compared to the other 
nanofabrics, meaning a combination of PPI and PVA 
contain similar functional groups after being 
electrospun. These functional groups have proven 
essential for filtering PM2.5 and toxic chemicals due 
to the strong interactions they may exhibit; therefore, 
a PPI/PVA nanofabric for chemical filtration shows 
excellent promise. 
 
4.  CONCLUSIONS 

The research aimed to assess the feasibility 
of developing PPI/PVA air filter nanofabrics via 
electrospinning by conducting a systematic review. 
PPI’s globular nature and lack of molecular 
entanglement make it largely incompatible with 
electrospinning, while PVA is a polymer that has 
successfully been implemented in many 
electrospinning applications. A combined PPI/PVA 
solution is compatible with electrospinning under 
specific parameters and has resulted in nanofabrics 
with desirable properties. PPI/PVA nanofabrics have 
also shown potential filtration capabilities based on 
their similarity with other bio-based air filter 

nanofabrics. Specifically, its physical filtration 
function stems from its sufficient fiber diameter, 
appropriate areal density, and high thermal stability. 
Its chemical filtration function stems from its 
desirable amino acid and functional group content and 
the robust intermolecular interactions between them 
and pollutants.  
 These findings serve as a foundation for 
developing another multifunctional and eco-friendly 
nanofabric that serves as an alternative to traditional 
air filters. Although the results were synthesized from 
many credible sources, they remain inferences 
without experimental evidence. Therefore, it is highly 
recommended that future researchers conduct 
laboratory experiments to truly develop PPI/PVA 
nanofabrics to verify this study’s results. It is hoped 
that this study will contribute to the budding field of 
air filter nanofabrics and help readers further 
understand the importance of preserving clean, 
quality air. 
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AAbbssttrraacctt::  The COVID-19 pandemic hindered transport systems globally. Its transmission is 
quick due to the dense living condition in metropolises, and mass   transit systems soon became 
a hotspot for contracting the virus. As a result, individualized forms of transport became 
favorable. The study investigated other forms of individualized transport that hinders the 
spread of the virus and deters increasing the patronage for private cars. It also seeks to aid in 
the development of sustainable transport policies in Metro Manila. Accomplishing this 
required the perceptions of Metro Manila travelers on bicycling, their socio-demographic 
characteristics, and trip behavior. The data was gathered through an online survey, which 
were then analyzed and modeled using the descriptive statistics functions of MS Excel to 
determine which parameters motivate or demotivate travelers from using a bicycle. Results of 
the survey led to the conclusion that the cyclist’s security is a significant motivator and 
demotivator, and unlike its motivator counterpart, cost does not necessarily demotivate 
travelers from bicycling, but it is also advised to proceed with caution when interpreting the 
results for the cost motivator since these may also indicate a demotivation for private car use 
instead of primarily a motivation to use a bicycle for travel. These results were also 
disaggregated by trip length. It was found that long trip motivators generally held higher 
significance but this trend is not followed for both short and long trip demotivators which 
makes it seem that travelers are more easily demotivated to cycle. 
   
 
KKeeyy  WWoorrddss::  bicycle; active transport; barriers; opportunities; Metro Manila 

 
1. INTRODUCTION 
 

The COVID-19 pandemic brought upon a 
challenging hurdle for transportation around the 
world. Quarantine has been implemented, limiting 
public transportation operations because of the 
contact between people (Yoo et al., 2020). Higher 
capacities of mass transit do not correlate with an 
increase in volume inside the spaces, since high 
density of commuters in a space decreases the 
effectiveness of social distancing (Evans & Wener, 
2007). However, using private vehicles is also not 
ideal. To compare, influenza, which has a similar 
transmission, is estimated to have a higher  risk in a 
car as opposed to air travel with one infected person 
in the plane (L.D. Knibbs, L. Morawska, S.C. Bel, 
2012).  

Citizens who regularly travel have begun to 
use active transport as an alternative for the lack of 
public transportation due to its one-person capacity 
and compliance with existing quarantine protocols 

(Cruz & Ives, 2020). Active transport provides 
essential mobility, physical fitness, and enjoyment 
(Litman, 2016). Lastly, the decrease of private vehicle 
use and increased physical activity may result in a 
reduced risk of diabetes, depression, and dementia in 
the general population (Woodcock et al., 2010).  

The main objective of this research is to 
investigate the perceptions of Metro-Manila travelers 
toward bicycling as an alternative. Specifically, this 
study analyzed a few successful programs and to 
determine how to implement these in the local setting 
best. Determining these will aid the development of 
bicycling policies for the country. 

The following section discusses the 
methodology. Section 3 covers the data analysis, while 
Section 4 concludes the study.   
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2. METHODOLOGY 
 
2.1 Conceptual Framework 

Contributing factors to implementation of 
bicycle policies were gathered from literature. The 
hypotheses are then formulated from the identified 
factors, which are evaluated through data gathering. 
An online survey with questions on both the 
motivators and demotivators for bicycling measured 
the perceptions of the respondents toward these 
factors. Socio-demographic characteristics of the 
respondents were also gathered. Measures of central 
tendency were used to compare relative significance 
among the factors. Finally, disaggregated data were 
analyzed in a similarly. 

 
Figure 1. Conceptual framework 

 
2.3 Materials and Procedure 

On Appendix A, 233 samples were gathered 
using an online survey conducted using Google Forms 
from October 2020 to January 2021. Perceptions were 
quantified as the respondents' level of agreement with 
statements of the different factors on Table 1. 

 
Table 1. Motivators and barriers for cycling 

VVAARRIIAABBLLEE BBIICCYYCCLLIINNGG  
MMOOTTIIVVAATTOORRSS 

BBIICCYYCCLLIINNGG  
BBAARRRRIIEERRSS 

AASSSSIIGGNNEEDD  
VVAALLUUEESS 

Comfort and 
Convenience 

There are 
establishments 
along the 
bicycle lanes 

The 
frequency of 
extreme 
weather 

Very likely 
(1) – Very 
unlikely (4) 

 
Qualitative variables such as sex and 

educational attainment were assigned either 1 (Yes) 
or 0 (No) values. On the other hand, values of 
categorical class were used for scalar variables like 
travel frequency, while age utilized the actual values. 
Lastly, a Likert Scale from 1 to 4 (very likely and very 
unlikely, respectively) measured their perceptions. 
These numbers were assigned values 2, -1, 1, and 2, 
respectively. 

 

3.  RESULTS AND DISCUSSION 
Demographic, Trip Conditions and 

Situations, and Bicycling Trip Preferences of Metro 
Manila Travelers 
The percentage of sexes in Table 2 show similar 
results from the 2020 Labor Force Survey of the 
Philippine Statistics Authority. Next, respondent's 
age ranges from 22 to 54 years, the majority being 
young adults, employed, single, earn on average Php 
29,206.01/month (est. 1 USD = Php 48.44) which 
reflects the high unemployment proportion, and all 
have finished compulsory education. 
 
Table 2.  Socio-demographic traits and travel behavior 
(general and by bicycle) 

VARIABLES PARAMETERS COUNT(%) MEAN (S.D.) 
Sex Male 

Female 
105(45.06%) 
128(54.94%) - 

Age (years) Exact value - 29.3 (10.43) 
Marital Status Single 

Married 
Annulled 
Widow 

164(70.39%) 
66(28.33%) 
1(0.43%) 
2(0.86%) 

- 

Educational 
Attainment 

No formal 
education 
Elementary 
diploma 
High School 
diploma 
College degree 
Masteral or 
higher 

0(0%) 
0(0%) 
89(32.8%) 
113(48.5%) 
31(13.3%)  

- 

Employment Status Employed 
Unemployed 

122(52.36%) 
111(47.64%) - 

Monthly Income 
(Php) 

Less than 10,000 
10,000 –25,000 
25,000 –45,000 
45,000 –70,000 
70, 000 –100,000 
More than 
100,000 

92(39.5%) 
43(18.5%) 
48(20.6%) 
21(9.0%) 
13(5.6%) 
16(6.9%) 

29,206.01 
(29,215.65) 

Trip Purpose Work 
Supermarket 
Market 
Others 

89(40%) 
72(32%) 
29(13%) 
35(15%) 

- 

Travel Frequency 
(days/month) 

< 1 
4 – 8 
12 – 16 
20 – 24 
Everyday 

40(17%) 
85(37%) 
23(10%) 
52(22%) 
33(14%) 

- 

Transport Mode Walk 
Bicycle 
Mass Transit 
Rideshare 
Carpool 
Private Car 

18(8%) 
36(16%) 
34(15%) 
10(4%) 
10(4%) 
122(53%) 

- 

Travel Duration 
(minutes) 

< 15 
15 – 30 
30 – 60 
60 – 120 
> 120 

49(21%) 
84(36%) 
55(24%) 
34(14%) 
11(5%) 

39.11 (31.76) 

Bicycle Ownership Yes 
No 

134(58%) 
99(42%) - 

Travel Frequency by 
Bicycle (days/month) 

Never 
< 1 
4 – 8 
12 – 16 
20 – 24 
Everyday 

124(53.22%) 
32(13.73%) 
37(15.88%) 
19(8.15%) 
9(3.86%) 
12(5.15%) 

4.56 (8.14) 

Travel Duration on 
Bicycle (minutes) 

< 5 
5 – 15 
15 – 30 
30 – 60 
> 60 

4(3.67%) 
16(14.68%) 
33(30.28%) 
29(26.61%) 
27(24.77%) 

35.20 (19.03) 
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Most travel for work and supermarket, 
implying these are prioritized trips as seen on table 2. 
On the same table, majority report traveling for at 
most 4 to 8 days a month, and the disparity between 
private car users and the other modes (n=108) depicts 
people's fear of the virus when using mass transit. 
Lastly, bicycle users are slightly greater than mass 
transit users, implying an increase in bicycling 
activity. 

Figure 2 presents that Metro Manila 
travelers usually depart from their homes at 8:00 AM 
and return at 5:00 PM, and most trips, both on and off 
the bicycle, last for 15 to 30 minutes as seen on Table 
2. However, the higher responses for longer durations 
present the city's underdeveloped bicycling 
infrastructure. Furthermore, the high amount of long 
duration trips is likely a result of peak hours, 
especially since mass transit currently operate at 
limited capacities leading to increased private car 
usage (Abad, 2020). 

 

 
Figure 2. Usual departure and arrival time 

 
Approximately 21% and 49% of bicycle 

owners have never or sparingly use their bicycles for 
travel, respectively as presented on Table 3, but the 
development of the bicycling infrastructure may 
increase these proportions (Cameña & Castro, 2016; 
Rissel et al., 2015).To add, Table 4 presents that 
respondents prefer: flexible pavement, leveled roads, 
and free-flowing traffic, but most built roads in Metro 
Manila are constructed with rigid pavement, have 
steady traffic, and are level. Thus, the problems lie 
with the current pavement type and traffic situation. 
 
Table 3. Number of bicycle owners by travel frequency 

PARAMETER (DAYS/MONTH) COUNT(%) 
Never 28(20.90%) 
< 1 29(21.64%) 
4 – 8 37(27.61%) 
12 – 16 19(14.18%) 
20 – 24 9(6.72%) 
Everyday 12(8.96%) 

 

Table 4. Bicycling preference of the respondents 
VVAARRIIAABBLLEE PPAARRAAMMEETTEERR CCUURRRREENNTT PPRREEFFEERRRREEDD 

CCOOUUNNTT  
((%%)) CCOOUUNNTT  ((%%)) 

PPAAVVEEMMEENNTT  
TTYYPPEE 

Rigid 57 (52.30) 58 (24.89) 
Flexible 42 (38.53) 163 (69.96) 
Unpaved 10 (9.170) 12 (5.150) 

TTEERRRRAAIINN Level 77 (70.64) 199 (85.41) 
Rolling 10 (9.170) 10 (4.290) 
Mountainous 22 (20.18) 24 (10.30) 

TTRRAAFFFFIICC  
SSIITTUUAATTIIOONN 

Free-flowing 32 (29.36) 188 (81.39) 
Steady 47 (43.12) 30 (12.99) 
Congested 30 (27.52) 13 (5.630) 

 
3,2 An Overview on the Average 
Traveler's Perceptions on Bicycling  

On Table 5, COST motivator parameters for 
an increase in fuel costs or parking fees likely 
motivates travelers to use a bicycle while the 
availability of cheaper bikes weakly do so. However, 
because 53% regularly use private cars, this may also 
be viewed as a demotivation for private car use rather 
than solely a motivator for bicycling. Equipping lanes 
with streetlamps and having a large cycling 
community shows promise for increasing ridership. 
However, SCRT presents the presence of traffic 
enforcement as a weak motivator. This is likely due to 
fear of encountering corrupt enforcers who accept 
incentives to drop a motorist's violations, a practice 
observed called ‘kotong’. Finally, Figure 3 further 
proves the significance of security when traveling by 
bicycle as it is the most significant motivator. 
 
Table 5. Summary of cycling motivators 

VARIABLES (CODE) PARAMETERS MMEEAANN((SS..DD..)) 

Cost (COST) 

Vehicle fuel 
costs are 
increasing 

1.03 (1.30) 

Vehicle parking 
fees are 
increasing 

0.76 (1.39) 

Locally 
manufactured 
bicycles are 
promoted 

0.34 (1.52) 

Security (SCRT) 

Installation of 
streetlamps 
along the 
bicycling lanes 

1.26 (1.13) 

Seeing other 
bicyclists use 
the bicycling 
lanes 

1.15 (1.16) 

Traffic 
enforcement is 
present 

0.56 (1.44) 

Safety (SFTY) 
Bicycle repair 
stations or air 
stations are 
present along 

0.41 (1.53) 
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the bicycling 
lanes 
Use of helmets 
and compliance 
w/ safety 
policies is 
strictly enforced 

0.47 (1.58) 

Bicycle safety 
accessories are 
easily accessible 
for purchase 

1.18 (1.13) 

Information (INFO) 

Bicycling lanes 
are clearly 
marked and 
separated from 
motor vehicle 
lanes 

0.42 (1.67) 

Development 
and 
improvement of 
bicycling 
facilities are 
being covered 
by news reports 

0.60 (1.47) 

Awareness 
campaigns on 
bicycling laws 
are promoted to 
motor vehicle 
drivers 

0.29 (1.57) 

Comfort&Convenience 
(COCV) 

Bicyclists are 
not affected by 
vehicular traffic 
congestion 

0.24 (1.60) 

Adequate lane 
widths for 
bicycling lanes 
are provided 

0.00 (1.68) 

Presence of 
establishments 
along the 
bicycling lanes  

1.12 (1.20) 

Reliability (RLBT) 

LGUs conduct 
routine road 
clearing 
operations 

0.40 (1.57) 

Bicyclists have 
full control over 
their departure 
time 

1.14 (1.24) 

Availability of 
first aid 
stations along 
the bicycling 
lanes 

-0.40 (1.70) 

 
Figure 3. Plot of spread and mean of each motivator 

variable 
 

SFTY on Table 5 shows that by making 
bicycle safety equipment more accessible, bicycling 
may improve patronage while the remaining show less 
significant results. Thus, it is advisable to plan a 
relationship that will benefit both stores and the 
bicycle infrastructure. To add, INFO presents the 
sensitivity of travelers toward news regarding 
bicycling. Thus, updating the public on the state of a 
city's bicycle infrastructure may increase ridership 
depending on how news is viewed. 

Constructing bicycling lanes along 
establishments may increase bicycle ridership, 
however COCV on Table 5 shows that if these lanes 
occupy existing roads and further worsen traffic, 
dedicated lanes alone weakly motivate bicycle 
ridership. Thus, policies should achieve coexistence 
between bicycles and vehicles in Metro Manila. 
Interestingly, first aid on lanes weakly motivates 
Filipinos to cycle because they are likely already 
accustomed to frequent accidents. Furthermore, 
RLBT on the same table presents the preference of 
travelers to have full control over their departure time 
implying that they plan the shortest travel route and 
time possible. 

On Table 6, COST shows most find owning 
bicycling locks unnecessary, expecting that 
establishments have these. Emphasis on the value of 
reducing crime rates along routes is visible from the 
SCRT results. Next, clearing the lanes of hazards and 
adding bicycle safety measures at intersections is 
necessary for them to consider bicycling. However, for 
the SFTY variable, insufficient bicycle lane networks 
may detract travelers from bicycling. Furthermore, 
bicycle safety knowledge, information on the bicycle 
infrastructure’s state and the environment it is built 
on, and knowledge of bicycle routes that cyclists can 
take may avoid detracting travelers from cycling. 
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Table 6. Summary of cycling demotivators 
VVAARRIIAABBLLEESS PPAARRAAMMEETTEERRSS MMEEAANN((SS..DD..)) 

COST 

No bicycle available 
for use 

-0.01(1.76) 

Bicycle locks are 
needed 

0.95(1.46) 

Helmets and safety 
accessories are 
required by law 

0.36(1.57) 

SCRT 

Prevalence of bike 
theft 1.15(1.27) 

General threat of 
crime 0.73(1.35) 

Lack of secure 
parking spaces for 
bicycles 

1.18(1.29) 

SFTY 

Insufficient bicycle 
lane networks in my 
area 

1.09(1.31) 

Obstructions are 
found on the bicycle 
lanes 

0.96(1.29) 

“Bike boxes’ are not 
provided at 
intersections 

1.14(1.28) 

INFO 

Maps of bicycle 
routes in the city 
are unavailable 

0.65(1.57) 

Areas with bicycle 
lanes are reported 
to have low air 
quality index 

0.67(1.40) 

Lack of bicycle 
safety classes 0.98(1.27) 

COCV 

Extreme weather 
occurs frequently 0.94(1.30) 

Bicycling for long 
periods results in 
body aches 

0.21(1.53) 

Bicycle lane 
networks are 
disconnected across 
neighboring towns 
and cities 

1.18(1.28) 

RLBT 

Bicycle lanes are 
not consistently 
maintained 

1.15(1.20) 

LGUs do not strictly 
enforce bicycling 
laws 

1.06(1.30) 

Bicycle chains 
require frequent 
maintenance 

0.41(1.49) 

 
 

Table 6 shows the COCV variable presents 
the preference of travelers for weatherproof and 
continuous bicycle lanes. Thus, policies should 
mitigate both the issue of disjoined bicycle lanes and 
effects of extreme weather. Lastly, the respondents 
show more concern toward maintaining the 
infrastructure and policing system rather than the 
bicycle itself as seen on RLBT. 

Figure 4 further proves that addressing 
SCRT, SFTY, RLBT of using bicycle lanes may 
improve the chances of increasing patronage. Thus, 
policies may primarily address the cyclists' security, 
bicycle lanes’ safety, and bicycles’ qualities sold at 
stores. 

 
Figure 4. Plot of spread and mean of each 

demotivator variable 
 
3.3 The Average Traveler's Attitudes on 
Bicycling by Trip Length 

 
Figure 5. Trip motivators disaggregated by length 

 
Generally, longer trips result in higher 

significance of a variable. Thus, the higher 
significance for long trip motivators on Figure 5 
implies that most respondents cycle for longer periods 
which presents them to be more sensitive of these 
variables' effects. Lastly, the relatively low 
significance of INFO, COCV, and RLBT for both trip 
durations requires deeper investigation because 
results from earlier present that these variables are 
essential for increasing bicycle ridership. 

Unlike on Figure 5, SFTY holds the most 
significance for both trip durations. Thus, increasing 
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bicycling patronage may require resolving the issues 
of rider safety when using the bicycle lanes. 
Furthermore, minute differences between the SFTY 
and INFO demotivators may indicate that travelers 
similarly value these variables for both durations. 
However, RLBT during longer trips becomes more 
significant, indicating a change in the trend observed 
earlier. The increase in RLBTs significance may 
indicate that travelers are more easily demotivated to 
cycle regardless of trip length. 

 
Figure 6. Trip demotivators disaggregated by length 
 
4.  CONCLUSIONS 

This section will cap the study with 
recommendations for bicycle policy development, and 
the conduction of research for this topic. 

The following are the recommendations for 
bicycle policy development based on the findings of 
this study: make bicycle safety equipment and 
accessories accessible to the public, present the 
benefits of bicycling while addressing the barriers and 
providing the preferences of the travelers for the 
bicycle lanes, identify the type of bicycle safety 
equipment that travelers want to personally own or 
expect to be shared then look into subsidizing the 
shared equipment, seek to achieve the coexistence of 
bicycling with the other transport modes, lastly is to 
not rely on data from studies conducted on foreign 
countries as Metro Manila travelers have shown 
behavior that deviate from the results of those studies. 
 Subsequent studies should take the 
succeeding recommendations into account. First is to 
replicate the methodology of this study in a normal, 
non-pandemic setting of Metro Manila to gain a point 
of comparison of the travelers’ changes in perception 
during and after the pandemic. Second, enlarge and 
specify the study area in order to gain a 
comprehensive understanding of the perceptions of 
Metro Manila travelers from several locations of 
Metro Manila. Third, evaluate the parameters to be 
used by either replacing these with more appropriate 
parameters or by reframing the currrent parameters 
for these to better fit the main idea of each variable. 
Finally, establish communication with other 
researchers, LGUs, and government agencies who or 

which are involved in the research and development 
of the bicycle infrastructure of the city. 
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AAbbssttrraacctt::  Non-biodegradable and single-use plastics became helpful to the masses, yet harmful 
to the environment. Thirty-five percent of plastics made for packaging, typically used once, are 
usually scattered or littered (Davis, 2015). Bioplastics are recently consolidated to potentially 
become an alternative to traditional plastics, which can reduce the dependency of plastic to 
petroleum and better disposal of plastic. With this in mind, investing in research and 
development with regards to bioplastics is much needed for our environment. Hence, 
promoting it as an advocacy should be uplifted (Thompson et al., 2009 cited in Pathak et al., 
2014).This study aims to synthesize Mung beans (Vigna radiata) based bioplastic film as an 
alternative for non-biodegradable plastics gathering data on its properties using Solubility 
Test, Swelling Test, and Biodegradability Test.The result of the Solubility test revealed that 
the bioplastic material is soluble in the strongly acidic solvent and insoluble in the remaining 
solvents including distilled water after the soaking period. The Swelling test showed that there 
is a minimal difference in weight after the material was submerged in distilled water making 
it more preferable when it comes to manufacturing of bioplastic material. The Biodegradability 
test revealed that there is a massive change in weight after the soil burial period. Therefore, 
we conclude that the Mung bean starch based bioplastic film can be an alternative to single-
use and non-biodegradable plastics and can be a solution to the existing and rising 
environmental issues caused by the continued use of non-biodegradable materials in numerous 
fields.   
 
KKeeyy  WWoorrddss::  bioplastic; biodegradable; mung beans; starch; environment 
 

1. INTRODUCTION 
 

The relevance of plastic to humans has grown 
immensely. This has led researchers to innovate an 
alternative plastic that is non-polluting, in hopes of 
solving the environmental problems. However, 
environmental problems are not yet fully resolved. 
This gave an opportunity for the destructive effect of 
plastic to increase exponentially (Koushal et al., 
2014). On the grounds that garbage bins are still filled 
with plastic bags, pollution (land and water) and 
sewage problems continue to be a major issue of 
society. Consequently, floods have been said to be 
caused artificially by plastics followed by sewage 
problems, land, water, and air pollution. In addition, 
these lightweight packaging materials also carry 
adverse impacts, due to the fact that wind can carry 
them to undesired critical public places like trees, 
roadside ditches, or even in drains, rivulets, and rivers 
(Kakoti, 2017). 

Bioplastics are recently consolidated to 
potentially become an alternative to traditional 
plastics, which can reduce the dependency of plastic to 
petroleum, as well as, better disposal of plastic. With 

this in mind, investing in research and development 
with regards to bioplastics is much needed for our 
environment. Hence, promoting it as an advocacy 
should be uplifted (Thompson et al., 2009, cited in 
Pathak et al., 2014). 

Mung beans belong to the family of legumes. 
Two of the main parts of legumes are protein and 
starch. Legume starch pastes are said to be more 
adherent than cereal starches because of higher 
resistance to swelling and rupture (Lineback & Ke, 
1975, cited in Abdel-Rahman et al., 2008). Galvez and 
Resurreccion (1993), cited in Abdel-Rahman et al. 
(2008), exemplified that the amount of starch from 
mung beans is contingent on seed coats, the medium 
where it was soaked, and the length of time it was 
grinded. 

Bio-based plastic exhibited high degradability 
in soil and compost systems, but most are not capable 
of finding ways in aquatic systems (Gil-Castell et al., 
2016 cited in Thakur et al., 2018). The community's 
way of living may be magnified through the utilization 
of various bioplastic materials which can be useful to 
various fields such as agriculture, medicine, and the 
like; because the closest materials that may 
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potentially beat petrochemical based plastic in the 
future are biodegradable polymeric materials (Raza et 
al., 2018, cited in Thakur et al., 2018). 
 
1.1. Central Problem 

 The use of non-biodegradable plastics gave 
rise to various environmental problems, it’s also one 
of the modern days’ biggest environmental issues. The 
widespread use of single-use plastics in product 
packaging caused public outrage over the 
environmental disasters caused by these wastes.  

Hence, this study aims to synthesize an 
alternative for non-biodegradable plastics with the 
use of Mung Beans as its main component in the form 
of bioplastic.  
1.2. Theoretical Framework 

 Eventually, usage and production of 
biodegradable polymer materials has been increasing 
in the interest of the public and scientific field over the 
past two decades as an alternative to plastics. Which 
is still needed to develop chemical and physical 
properties of synthetic plastics. As a result, a solution 
was proposed for the current problem of plastic waste  
(Reddy et al., 2003, cited in Pathak et al., 2014).  

Bioplastic production is considered to be 
costly compared to petroleum based plastics. 
Theoretically, the plant provides a substitute solution 
to making these materials less expensive. In return, 
the plant hypothetically gives an elective answer for 
integrating these mass item products effortlessly. 
While the handling of PHA in microbes and yeast 
includes a costly aging interaction with outer 
wellsprings of energy, like power, it is more affordable 
in plant frameworks since it depends on water, soil 
nutrients, CO2 and daylight. Moreover, a plant 
processing system is also more environmentally 
friendly (Bastoli, 1998, cited in Gill, 2014).  
1.3. Existing Model 

 Given the theories gathered, the researchers 
used the methods of Prabhavat (1988) and Singh et al. 
(1989), as cited in Abdel-Rahman et al. (2008), in order 
to determine the efficient way of extracting mung 
bean starch that will be used in the bioplastic 
synthesis.  

 

 
Note. Figure 1 shows the process of Mung bean starch 
extraction. From “Isolation and Physicochemical 
Characterization of Mung Bean Starches” by Abdel-
Rahman et al., 2008, International journal of food 
engineering, 4(1), Materials section, Figure 1 
(https://doi.org/10.2202/1556-3758.1184). CC BY. 
Hence, this study proposes that these theories can be 
used to explore the said topic through prototype 
development and formulation with the use of the 
gathered related literature. 
1.4. Research Questions 
1.4.1. In what solvent/s is/are the Mung bean based 
bioplastic film soluble? 
1.4.2. What is the result of a swelling test in each 
solvent after 2 hours of saturation? 
1.4.3. In what depth is the Mung Bean based 
bioplastic the highest in terms of weight loss 
percentage after 7 days of soil burial process? 
1.4.4. Is there a significant difference between the 
depth of soil burial and the weight loss percentage? 
Ho . There is no  significant difference between the 
weight loss percentage and the given depths. 
1.5. Significance of the Study 

This study aims to synthesize Mung bean 
based bioplastic as an alternative for non-
biodegradable single-use plastics. This study may 
greatly affect single-use plastic consumers, 
entrepreneurs, future researchers, the community, 
the environment, and others as they can be aware and 
knowledgeable about the environmental effects of the 
plastics that they use and they can see how bioplastic 
can change one’s way of living. 

 
2. METHODOLOGY 
 

This study aims to develop an alternative for 
non-biodegradable plastics with the use of Mung 
Beans (Vigna radiata) as its main component in the 
form of bioplastic. This study will use True 
Experimental Research design in product 
development and formulation. 

In order to test the Swelling, Solubility and 
Degradation characteristics of the biofilm, the 
researchers will be using the instruments for the data 
collection process. 
2.1. Preparation of Mung Bean Starch 

 Starch was extracted from Mung 
Beans bought from Taytay Public Market, Taytay, 
Rizal using the method adapted from Prabhavat 
(1988) and Singh et al. (1989), as cited in Abdel-
Rahman et al. (2008). 
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2.2. Preparation of Mung Bean Based 
Bioplastic Film 
  In order to make the bioplastic film, 25g of 
extracted Mung bean starch was put into the beaker 
followed by the addition of VG/PG glycerin, stirred 
using a stirring rod. Hydrochloric Acid (HCl) is then 
added while stirring to incorporate the mixture well. 
Dissolved Sodium Hydroxide (NaOH)-water solution 
(1:10 ratio) is then added in order to neutralize pH to 
7. The mixture was poured into a petri plate and 
baked in the oven at 125 degree Celsius for drying. 
The petri plate was cooled in order to scrape the 
bioplastic film from the plate. 

2.3. Presentation of Data Collection 
Process 
   2.3.1 Solubility Test of Synthesized Mung 
Bean based Bioplastic in Different Solvents 

Solubility test of the bioplastic material was 
conducted by following the procedure of Jayachandra 

(2016) as cited in Rizwana et al. (2020). The sample 
was cut into 2cm by 2 cm square weighing 
approximately 0.75 grams and was placed inside of 
16x150 individual test tubes containing 15 ml of 
specific solvents – distilled water, methanol, ethanol, 
and muriatic acid (HCl) for 30 minutes. Deliberate 
selection of solvents was done to distinguish the 
activity of material with variables such as polar, non-
polar, and high acidic solvent. 
   2.3.2 Swelling Test of Synthesized Mung Bean 
based Bioplastic in Different Solvents 

Swelling test of the specimen is conducted to 
observe the change in the material’s original 
properties after synthesis by following the procedure 
of Jayachandra (2016) as cited in Rizwana et al. 
(2020). To validate the protuberance and other 
morphological changes, a pre-weighed piece of sample 
was utilized. Using the beaker test method, the 
samples were submerged in different beakers 
containing different solvents. Multifarious solvents 
such as water, methanol, and ethanol were used to 
soak the samples for approximately 2 hours and data 
were recorded appropriately. 
   2.3.3 Biodegradability Test of Synthesized 
Mung Bean based Bioplastic in Different Depths 

Biodegradability test of the bioplastic 
material, was conducted by pre-weighting the 
specimen and using soil burial method. A garden soil 
that had 58.38% moisture content was measured at 
800 grams. Afterwards, it was stored inside a 
container. 

The samples were buried in depths of 2cm, 
3cm and 4cm for 7 days having the same condition of 
soil moisture content and an average outside 
temperature of 32 degree celsius. The weight of each 
specimen was measured before conducting the test. 
Samples were periodically removed on the 1st, 3rd, 
5th and 7th day of the burial period, washed with 
distilled water and dried before analysis. The dried 
films were weighed for monitoring weight loss (Jain 
and Tiwari, 2015). The biodegradability test was 
measured by Equation (Marichelvam et al., 2019):  
Weight Loss (%) = [(Wo − W)/Wo] × 100,  
Wherein: Wo is the weight before the soil burial 
(initial) and W is the weight after the test (7th day) 
2.4. Scope and Delimitation 

This study focuses on the Mung beans as a 
main component in bioplastic synthesis through 
product development with the use of the gathered 
related literature wherein the researchers reviewed 
and explored the evident components of Mung beans 
that contribute to its possibility to be used in 
bioplastic synthesis, which leads to testing its 
solubility, swelling and biodegradability.  
The study limits the development of bioplastic using 
Mung beans with other active ingredients and tests on 
solubility, swelling, and biodegradability only and 
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does not include tensile strength test, SEM analysis, 
and other tests. The researchers may also gather data 
about the other topics or focuses stated above.  
2.5. Ethical Consideration  

We understand that as researchers we have 
the responsibility to uphold the ethics in research such 
that no animal or human will be used as a sample or 
during the trial period. Also, this is also to assure that 
we will observe ingenuity of our output, hence, if there 
are replications of similarities to other existing 
research projects it is not intentional. 

 
3.  RESULTS AND DISCUSSION 
 
Through unit/thematic analysis and based on the 
research question/s the following findings were  
presented:  
 
3.1. Presentation and Interpretation of 
Data  
   3.1.1. In what solvent/s is/are the Mung bean 
based bioplastic film soluble? 
 

The results of the solubility test were shown 
in Table 1. The results of the test presented that the 
sample was insoluble in water after 30 minutes of 
saturation making it more acceptable to be a material 
used in bioplastic based products. It is also insoluble 
in methanol (polar) and ethanol (non polar) and it is 
completely soluble in muriatic acid or HCl (strongly 
acidic). Solubility plays a major role in bioplastic 
synthesis as the material should have the capability 
of holding its structure after submerging it in different 
organic solvents. 
   3.1.2. What is the result of a swelling test in 
each solvent after 2 hours of saturation? 
 
 
 
 
 

 
 

The results of the swelling test were shown 
on Table 2. This showed that there is a slight 
negative change in the weight of the sample when it 
was soaked in ethanol and methanol, but slight 
increase in weight when soaked in distilled water 
with the same amount of solvent for 2 hours. The 
results from swelling tests show that there is a low 
amount of engorgement in water which is more ideal 
to be a bioplastic material.  

 
   3.1.3. In what depth is the Mung Bean based 
bioplastic the highest in terms of weight loss 
percentage after 7 days of soil burial process? 
 

516



  
 SUSTAINABILITY, ENVIRONMENT, 

AND ENERGY 

The results of the biodegradability test were 
shown on Table 3. There is an evident change in the 
structure of the material before and after the test.  A 
substantial variation in the texture was also shown by 
the bioplastic film. The table showed the 
biodegradability progression that occured, with the 
existence of flaws and loss of filmy nature. Therefore, 
from  the  soil burial method and weight loss 
percentage result, it  could  be  concluded that  the  
bioplastics synthesized having Mung bean starch as 
its main component are biodegradable. The 
environmental factors  such  as  temperature,  
moisture,  and biological  activity would affect the rate 
of degradation. 

Biodegradability of 66.54% was achieved in 7 
days for the sample placed in the soil at a depth of  4  
cm, 66.46% in 3 cm, and 66.77% in 2 cm. 

   3.1.4. Is there a significant difference between 
the depth of soil burial and the weight loss 
percentage? 

From  the results of the experiment, it  may 
be  concluded that there is no significant difference 
between the burial depth and the weight loss 
percentage as the P-value shown in Table 4 is .900133 
using alpha 0.05. However, there is a significant 
difference between D1 vs D2 and D1 vs D3 with the 
LSD test result of 0.87279 and 0.89809 respectively 
 
4.  CONCLUSIONS 
 

The result of the solubility test revealed that 
the bioplastic material is soluble in the strongly acidic 
solvent and insoluble in the remaining solvents 
including distilled water after the soaking period. The 
swelling test revealed that there is a minimal 
difference in weight after the material was submerged 
in distilled water which makes it more preferable 
when it comes to manufacturing of bioplastic based 
commercial products. The biodegradability test 
revealed that there is a change in weight after the soil 

burial period. Therefore, we conclude that the Mung 
bean starch based bioplastic film can be an alternative 
to single-use and non-biodegradable plastics. 
 

The results of the study showed the 
properties of the material that makes it an ideal 
alternative to be used in packaging and other 
activities and it can be a solution to the existing and 
rising environmental issues caused by the use of non-
biodegradable materials in numerous fields. In order 
to study the properties of the material further, we 
recommend the utilization of other testing methods 
and manipulation of other factors such as pH level, 
humidity, soil moisture, solvent selection, and the 
likes. We also recommended the FTIR Analysis, 
Thermogravimetry Analysis, SEM examination, 
Tensile strength test, and other tests.  We also 
recommend further study on the possible products 
that can be made using the material. 
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A Prototype of D.I.Y. Landslide Alarm 
 

Dexter Blair E. Andres, John Franky Nathaniel V. Batisla-Ong, and Eugine Ais 
Taytay Senior High School, Taytay, Rizal 

 
AAbbssttrraacctt::  Landslides can be described as a movement of soil, debris or rock down a slope caused 
by earthquake, rainfall or rapid snow melts. Many years back, it was considered as a potential 
hazard that can kill dozens of lives when not properly addressed. In the Philippines, many 
areas around certain regions are located in the possible hazardous places of a landslide. In 
order to address this problem, the researchers have created a device that can alert people 
regarding an upcoming landslide event. A wide array of literature has also created this kind 
of device and many of them are very successful. The researchers used different sensors like 
Acceleration and Gyroscope Sensor, Water Flow Sensor, and Soil Moisture Sensor to determine 
certain thresholds which can foretell an upcoming landslide. Each sensor has been tested in a 
variety of methods to establish the accuracy and functionality which is crucial for this kind of 
device. The researchers have found out the correct configuration of sensors so that they can be 
effective and useful. Just like any other mechanisms, a false alarm can always be expected. 
That is why the researchers are continuing to improve the prototype’s functionality. The 
researchers recommend determining the quality of the sensors that are going to be used so 
that false alarms and other malfunctions can be prevented.   
 
KKeeyy  WWoorrddss::  low-cost; landslide alarm; do-it-yourself; sensors; modules; 
microcontroller 
 

1. INTRODUCTION 
 
Background of the Study 

Landslides are one of the most dangerous 
geohazards world-wide and constitute a serious 
menace for public safety leading to human and 
economic losses (Park, 2011, cited by Formetta et al., 
2016). Every year, thousands of lives are taken away 
by this unexpected slope failure while also destroying 
economical and infrastructural assets. It is impossible 
to stop a slope from failing but there are ways to 
mitigate or reduce the risk of slope failure (Akbar & 
Chen, 2017). The production and creation of different 
landslide alarms is evolving every day to perfectly suit 
the phenomenon itself (Ismail et al., 2017). In 
conceptualizing an early warning device, the possible 
threats like slope failure and heavy rainfall must be 
considered and taken into account. Possible ground 
movements require mechanisms that can detect slight 
changes in a slope’s altitude and shall therefore be 
also present in the prototype’s start up (Arbanas et al., 
2011). 

The phenomenon leads to the development of 
different types of early warning systems specifically 
designed to take the attention of the local community 
living in a landslide prone area. Early Warning 
Systems (EWSs) are defined as monitoring devices 
that can be applied to reduce the risk of natural 
hazards. They can warn a certain area for an incoming 

phenomenon that may otherwise be lethal if not acted 
upon immediately (Medina-Cetina & Nadim, 2008 
cited by Intrieri et al., 2013).  

Many scientific groups have already created 
certain landslide alarms that use different methods of 
gathering data. An example of this is the utilization of 
ALOS / PALSAR imagery based on geomorphological 
satellite data interpretation to monitor landslide 
events (Schlögel et al., 2015). Certain research used a 
Geocube system with GPS sensors that span at a 
distance of at least 5 km which is capable of observing 
and monitoring the behavior of avalanches (Benoit et 
al., 2015).  
Central Problem  

As the future progresses, the locals need a 
more precise and accurate way of predicting 
landslides. A landslide alarm system that is cost-
effective and easily understood without that need of 
increasingly complex mechanisms too advanced for 
those who are living near a landslide prone area, will 
significantly affect their living. This study aims to 
explore the possibility of creating a practical and 
simple landslide alarm system that can warn locals 
regarding a possible landslide incident in their area. 
Theories 
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Theoretical Framework 
 As shown in the first theory, the Hall Effect 
is utilized by a sensor called, Water Flow Sensor. The 
Hall Effect is the production of a voltage difference 
across an electrical conductor, transverse to an 
electric current in the conductor and a magnetic field 
perpendicular to the current Hall Effect sensors are 
used for proximity switching, positioning, speed 
detection, and current sensing applications (Suresh et 
al., 2014). The sensor can measure the flow rate of the 

fluid within the range of 1-30 liters per minute and 
can withstand water pressure less than or equal to 2.0 
MPa. This sensor can be used to determine the volume 
of water that has passed through it. Therefore, it can 
be applicable as a rain gauge that will measure the 
volume of the rain that has already penetrated it. 
 The second theory pertains to the mechanism 
of a sensor called Soil Moisture Sensor. The soil 
moisture sensor is provided as a pair of cylindrical 
rods each coated with a thin layer of dielectric 
material, which is buried in the soil or other medium 
and is connected to a conversion circuit in which the 
electrodes act as a variable capacitance (Gluck et al., 
1994). The soil moisture content of land masses affects 
the capability of soil to be stable. The higher soil 
moisture content the soil has, the more possible a 
landslide incident will occur.  
 The third theory talks about the sensor called 
MPU 6050. The MPU-6500 sensor is a 3-axis 
accelerometer and 3-axis gyroscope that can detect 
changes in a system’s movement. It has a power 
consumption of 3-5 volts and can detect even the 
slightest concussions. This kind of sensor is also used 
for fall detection for senior citizens (Jefiza et al., 2017). 
Landslide systems shall have this kind of sensor to 
monitor the movement of the soil. The sensor, 
integrated to the prototype, can increase the 
functionality of the system. 
 
Research Questions 
Below are the proposed research questions that will be 
discussed in this study: 
Proposed research questions: 
What is the functionality level of the sensors?  
soil moisture  sensor   b. water flow sensor  
What is the difference between the functionality levels 
of the Prototype in terms of types of soil?  
Is there a significant difference between the 
functionality levels of the Prototype in terms of types 
of soil?  
 
Ho: There is no significant difference between the 
functionality level of the Prototype in terms of types of 
soil. 
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2. METHODOLOGY 
 
2.1 Product Design 

 

2.2 Research Method 
 

To ensure the functionality and efficacy of the 
prototype, the researchers have created several 
testing simulations for each of the sensors. The water 
flow sensor, soil moisture sensor, and the MPU-6050 
were tested accordingly with different procedures to 
obtain necessary data that will then be used in further 
processing. The researchers were guided by a 
professional when the sensors were tested. 

 
2.3 Data Collection Tool 

 
 
  

 
2.4 Data Analysis 
 The statistical tool used by the researchers 
was One-way Analysis of Variance.This method is 
defined by the comparison of means from two or more 
samples. The statistical tool Percent Error was also 
used to determine the Accuracy and Reliability. 
 
3.  RESULTS AND DISCUSSION 
 
Presentation of Data 
 The data gathered was based on the inquiry 
and presented by the research questions as follows: 
What is the functionality level of the sensors? 
(Accuracy Rate) 
Soil Moisture Sensor     
Water Flow Sensor 
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Based on the gathered data from the trials conducted, 
the percentage error of the soil moisture sensor on 
sand, loam, and clay is approximately equal to 37.5%, 
7.9%, and 0% respectively. To calculate these values, 
the researchers have used the formula stated on the 
methodology that relates the bulk density of each type 
of the soil to the volumetric soil moisture content. 

After the Volumetric Soil Moisture Content is 
calculated, the percentage error can now be computed 
using the Percentage Error formula. This gives rise to 
the percentage error presented above.  
The computation for the Percentage Error of the 
Water Flow Sensor comes from the mean value of both 
the experimental value and the expected values, 
which are 152.55ml and 155.75 ml, respectively. The 
formula for the Percentage Error, that is used for both 
the Soil Moisture Sensor and the Water Flow Sensor, 
is as follows: 

  
The water flow sensor gave off a percentage error of 
2.07%, significantly lower, thus, can be concluded, 
more accurate. The researchers have conducted the 
same experiment 22 times to gather enough data for 
this value to be derived. This percentage error value 
can signal that the water flow sensor can be fully 
integrated to the prototype to increase its overall 
functionality. 
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The MPU-6050 / Gyroscope’s trials gave the 
result that the researchers expected. The ups and 
downs of the graph are proportional to the volume of 
the speaker which causes the vibration. The 
movements caused by this commotion reflect the 
expected outcome thus, proving its nonparametric 
functionality.  
 
2. What is the difference between the functionality 
levels of the Prototype in terms of types of soil? 

The researchers have found out that the type 
of soil on which the soil moisture sensor is inserted 
affects the output data it can collect. As presented in 
Figure 15, the type of soil with the highest percentage 
error is loam. The researchers hypothesized that this 
phenomenon happens because of the impurities found 
in loam soil that affects the conductivity of the sensor 
itself. The variety of sawdust, rice straw and other 
organic materials are insulators that prevent the 
sensor from giving the right output, thus having a 
higher percentage error. 
 Trials conducted in sand gave off a 
significantly lower percentage error compared with 
loam. The fact that sand has more spaces in between 
each particle means that water can easily sink at the 
bottom of the container. This means that the data 
collected from the sensor can be off, the researchers 
hypothesized, for a certain margin because of this 
phenomenon.  
 The clay seems to be the best type of soil on 
which the sensor could work on. With a percentage 
error of 0%, the researchers believed that this is 
because of the fact that clay naturally sips water and 
distributes it equally in all parts. That is why the 
sensor readings are far more reliable since there are 
no impurities nor does water easily sink. This data 
however, is still inconclusive. Further trials must be 
conducted to truly identify the sensor’s functionality. 
 
 
3. Is there a significant difference between the 
functionality levels of the Prototype in terms of types 
of soil?  
 
 
 
 
 

The researchers have also found out that the 
variety of soil did not affect the efficiency of the 
prototype’s signal efficiency as shown in Figure 16. 
Also, in Figure it showed that the p-value is greater 
than the level of significance, hence, the null 
hypothesis is accepted.  

Based on the works of Purnomo (2019), who 
had used a very similar methodology to this research, 
an instantaneous distance shift within the smallest 
scale of 0.4 mm can indicate a landslide event. They 
have created a system on which the significant data 
input came from the soil; whereas this research mostly 
relies on the data given by the atmosphere for it may 
also indicate a landslide event. The difference in this 
data structure can be varying at different times for 
there is a more suitable environment for the prototype 
to be tested. 

 
4.  CONCLUSIONS 

The very purpose of this study is to create a 
landslide alarm system that could warn locals 
regarding a possible landslide incident in their area. 
The data gathered by the researchers using various 
trials have proven that the soil moisture sensor, water 
flow sensor, and the MPU-6050 are capable of such 
requirements. The soil moisture sensor was tested on 
different types of soil and based on the results, it can 
work best on clay soil. The water flow sensor has a 
percentage error of 2.07%. The MPU-6050, although 
no statistical treatments were applied, was observed 
to be functional. 
As said above, the researchers have found out that the 
types of soil do not matter to the functionality of the 
prototype. The time it takes for the prototype to send 
an output signal (buzzer), is roughly the same whether 
the type of soil is changed. This means that the 
prototype can work with the same signal-sending 
efficiency even though the overall environment is 
changed. It can also be concluded that the prototype 
does not pick any particular soil on which it can work 
the best. 
 
DISCUSSION AND 
RECOMMENDATION 

The data gathered, together with the 
prototype created, has been found out to be effective 
and accurate on different aspects. After the trials, the 
researchers have realized several features that must 
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be done in order to improve the system. The 
prototype’s functionality can definitely fulfill its goals 
if a little more time and effort is put into it. Even 
though some problems were experienced along the 
way, the researchers worked hard in order to put this 
product into its initial stages. The development will 
definitely be sure to follow because the researchers 
will work on it more after this study has been 
presented. 
After the entire study is done, the researchers 
recommend to 
Create a more stable enclosure for the sensors to sit in 
Attach a solar panel module to increase the 
prototype’s lifespan 
Increase the prototype’s functionality by adding 
another sensor called DHT22 (Temperature and 
Humidity Sensor) 
Create a more rigid experimental design to test the 
functionality of the sensors. 
Further, parametric statistical treatment is suggested 
to get the empirical data to determine the 
functionality of the MPU-6050. 
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TERPENES PROPERTIES AS BIOPESTICIDES 
 

April Rose Q. Cañete, Carl Andrew M. Escuro, Reginald A. Roces, 
and John P. Cammagay 

Taytay Senior High school, Taytay, Rizal 
 

AAbbssttrraacctt::  Biopesticide consists of many different types like plants, fungi, bacteria, microalgae 
and nowadays it is not yet widely introduced and rarely available in the market; common 
available pesticides are chemical-based pesticides that harm not only the environment but also 
humans. Plant essential oils are created from different plant resources, most of them are 
members of the mint family (Lamiaceae) and a multiple combination of a class of terpenes that 
consist of two-isoprene units or called monoterpenes composed of oils. It linked an aromatic 
compound with a molecular formula of C6H5OH or called phenols and a sesquiterpenes. 
Further research is needed in the emerging or happening of organic pesticides with showing 
the possible control agents, formulation, delivery and commercialization. Since the availability 
of biopesticides are minimal, the researchers come up with the idea of synthesizing a prototype 
of biopesticides from lemon peel, neem leaves, cinnamon bark and garlic using steam 
distillation as a mode of extraction of the essential property which is terpenes that holds a 
promising role in killing pest particularly aphids. The findings of this study aim to test the 
efficacy of the prototype made by the researchers which is the biopesticides that has extracts 
from lemon peel, neem leaves, garlic and cinnamon bark. The researchers are recommending 
the application of the prototype to the other pests and insects in order to know the effectiveness 
of it besides aphids. 
 
KKeeyy  WWoorrddss::  control agent; terpenes; aphids; biopesticides; steam distillation 
 

1. INTRODUCTION 
 
1.1. Background of the Study  

 Throughout the world, pesticides are widely 
used to secure a variety of crops (Desai et. al., 2017). 
There is a harmful impact on using chemical 
pesticides and fertilizers that causes impotence of the 
soil, water hardness, genetic differentiation in plants, 
development of insect resistance, increase in toxic 
remains through food chain and animal feed that 
makes an escalation in health issues and many more 
(Srijita, 2015).  

 Due to the presence of pests that leads to 
damage of plant crops, the use of synthetic pesticides 
raises the call for secured foods as well as the 
ecological costs that it brings, which only shows the 
status of emerging studies in the field of biopesticides 
(Costa et al., 2019).  

 Residues that came from pesticide may cause 
a remarkable source of contamination of ecological 
factors such as air, soil, and water (Jayaraj et al., 
2016). They have been reported to contaminate our 
environment as their residues accumulate in air, soil, 
water, animal tissue samples, and humans around the 
world (Desai et al., 2017). More usage by pesticides for 
the increased agricultural manufacture that brought 
to rise pollution of environmental sections (Jayaraj et 

al., 2016). Regardless of their repressive effects on 
pests hazardous to plants and animals, pesticides can 
also be dangerous to human health and contaminate 
the environment (Mostafalou & Abdollahi, 2017; 
Albuquerque et al., 2018; Gomiero, 2018 cited by 
Costa et al., 2019). 

A key role acts during this contact is that the 
Plant Secondary Metabolites (PSM) that may also act 
as nurturing deterrents through controlling the food 
intake of herbivores (Dearing et al., 2005, cited by 
Costa et al., 2019), changing hunting actions (Roy & 
Bergeron, 1989, cited by Costa et al., 2019) or breeding 
(Tran & Hinds, 2012, cited by Costa et al., 2019).  
Essential oils are believed to be one in all the very 
pleasing botanical pesticides because they are 
nontoxic to mammals, similarly not harmless within 
the environment (Isman, 2000 cited by Costa et al., 
2019).  

In 1995, the study by Pimentel presented that 
just a small percentage (0.3%) of valuable pesticides 
were set to the target pest; however the 99.7% moved 
anywhere else in the environment (Jayaraj et al., 
2016).  According to Aneja et al. (2016),  further 
research is needed in the emerging or happening of 
organic pesticides with showing the possible control 
agents, formulation, delivery and commercialization.  
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1.2. Central Problem 

 Due to pest infestation in crops and plants 
non-organic pesticides are invented and are widely 
used in the society and as an effect its residues leave 
traces in soils, air, and bodies of water that is adding 
to the pollution and more importantly causes harm to 
us. 

 On the other hand, plants are everywhere 
and most of all it has a lesser amount of danger to use. 
Based on the previous published researches terpenes 
properties are abundant in plants and have the 
possibility to be a component of biopesticide.  In line 
with this, the researchers aim to synthesize a 
prototype of biopesticide with the property mentioned 
above which is terpenes. 
 
1.3. Theoretical Framework   

 Multiple combination of a class of terpenes 
that consist of two isoprene units or called 
monoterpenes composing the oils. It linked an 
aromatic organic compound with a molecular formula 
of C6H5OH or called phenols and a sesquiterpenes 
(Nnamonu & Onekutu, 2015). 

 Essential oils (EO) biological activity and 
their components on pest insects comprise behavior 
and changes in feeding behavior, soap toxicity, and 
lethal toxicity via contact was reported by Castro et al. 
Their favorable mammalian toxicity and 
nonpersistance in the environment is the most 
attractive aspect of using Eos, that makes it exempted 
from registration in the United States of America 
(Vickers et al., 2009, cited by Boncan et al., 2020).  

 Volatile oils can be used for plants matrices 
using any kind of method categorized as conventional 
like using distillation with the use of water by heat as 
a way to bring out the total important material, and 
advanced which focus on the development in 
extraction competence by reducing extraction time, 
usage of energy, solvent, and CO2 emission (de Matos 
et al., 2019). 

 Modes of EO extraction are precise to their 
hydrophobic and volatile nature. Hydro distillation 
and steam distillation that is accommodated in usual 
ways are for the majority of herb parts, and cold 
expression for citrus rind (Pejin et al., 2011, cited by 

Maes et al., 2019). 

 
1.4. Existing Model  

Figure 1: A visual introduction to some 
common terpenes and terpenoid and their structures 
(i.e., isoprene units). 

  
These theories are also applied in the study of 

terpenes properties as biopesticides as well as the 
possibility that is related to these theories. 

Hence, this study proposes that these theories 
can be true to explore the said topic through 
experimentation, and development of a prototype that 
will lead to answer the following questions. 
 

1.5. Research Questions  
1.5.1. What is the effect of terpenes on the plant’s 

aphids after applying it for 7 days? 
1.5.2. Is there a significant difference between the 

result of treated and untreated? 
1.5.3. Is there a significant difference between the 

results in three cases (mild, moderate, and extreme)? 
1.5.4. What is the effect of terpenes on the leaves? 

 
1.6. Significance of the study 

 
This study will help: 
Farmers 

- this study can help them in minimizing the 
population of the pest. 

-give them knowledge about terpenes properties. 
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Businessman 
-this will give them an opportunity to develop 

biopesticide and improve what’s in the market. 
Experts 
-this will serve as a reference for them to innovate 

ideas  and the possibility of terpenes as biopesticide. 
 
Future Researchers 

-will give them additional ideas about the 
topic of biopesticide as well as the terpenes properties. 
 
1.7. Scope and Delimitation Scope 

The study through meta-synthesis and meta-
analysis wherein the researchers gathered review of 
related literatures and synthesizes it to explore their 
chosen topic which is terpenes properties as 
biopesticides and produce a prototype out of it focuses 
on raw materials, formulation and the properties of 
the developed biopesticides. 
Delimitation 

The study limits only on terpenes properties 
and the formulation of biopesticides which 

means that the researchers will only collect 
information about raw materials connected to the 

topic. It also limits on the mentioned focuses 
above. 

 
2. METHODOLOGY 
 

This study aims to test the efficacy of the 
prototype made by the researchers which is the 
biopesticide that has extracts from lemon peel, neem 
leaves, garlic and cinnamon bark in controlling tomato 
plant’s aphids. 
2.1. Prototype of Terpenes Properties as 
Biopesticide 
Figure 4. Sample of the Prototype of Terpenes 
Properties as Biopesticide

 
 
 

2.2 Research Design 
The researcher used posttest only control 

design wherein the treated tomato leaves will be 
observed as well as the untreated to have a 
comparison between the two data after 
experimentation. 
2.3. Experimental Design  
   2.3.1. Sampling procedure for the selection  

 
The cases are classified as mild, moderate, 

and extreme wherein specific measurements are 
assigned: 

 
 
 
 
 
 
 
 
 
 
 

A prototype of pesticide is being tested on the leaves 
of tomatoes. The control group of leaves to be treated 
will be classified as a) mild case, b) moderate case, c) 
extreme case. 
 
   2.3.3. Data Gathering Procedure  

Using the validated observation sheets, the 
researchers proceeded to the experimentation, in a 
span of seven days the tomato leaves’ color and aphids’ 
infection were  observed as well as the untreated with 
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continuous application of the prototype. After the data 
gathering, the collected data was analyzed through 
statistical tools. 

2.4. Data Analysis 
The data gathered were tallied in a tabular 

form using Microsoft Excel and it is analyzed using 
non-parametric (frequency, percentage and mean) and 
parametric (two sample t-test and one-way analysis of 
variance) statistics.     
   2.4.1. Formula 
    2.4.1.1. Two-sample T-test 

 
 
 
 
 
 
 

    2.4.1.2. One-way Analysis of Variance 
 
 
 
 
 
 
 
 
 

3.  RESULTS AND DISCUSSION 
 
Based on the research questions the following data are 
presented: 
3.1. What is the effect of terpenes on the plant’s aphids 
after applying it for 7 days? 
3.2. Is there a significant difference between the result 
of treated and untreated? 
Presentation of Data 
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3.2. Is there a significant difference 
between the result in three cases (mild, 
moderate, and extreme)? 

 

 
Table 3 shows the data computed using Microsoft 
Excel one way anova single factor and figure 7 shows 
the downfall of the growth of pest. 
 
3.3 What is the effect of terpenes on the 
leaves? 
 
 
 

 

Observation Sheet (Aphid’s Growth Infection) 
  The result of data shows that there 
is a significant difference between the treated and 
untreated cases which are mild, moderate and 
severe. As the experimentation goes by the aphid’s 
growth infection in the treated cases are already 
gone while the untreated cases continue to increase 
the number of pests  on its leaves.  
 
Effects of Terpenes on leaves 
  The researchers observed 
discoloration on leaves as it lightens all throughout 
the experimentation process, factors such as the 
condition of plants, changes in temperature, breaking 
down of chlorophyll and such should be considered. 
 
4.  CONCLUSIONS 

The study found out that the biopesticide 
prototype showed an enormous significant difference 
between the treated and untreated tomato leaves in 
every case. The outcome of the experiment revealed a 
huge decrease of the population of aphids as the day 
passed until it wiped out all the aphids in the treated 
leaves.  In the same effect, data showed that between 
the three cases number of aphids it showed that there 
is no significant difference. This is only indicated that 
the biopesticide prototype is effective in whatever 
cases (mild, moderate, and extreme).     
However, mild discoloration in leaves observed when 
the biopesticide prototype was applied. Out of all the 
results gathered the researchers concluded that the 
prototype terpenes properties as biopesticides has 
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potential to be a controlling agent for aphids in plants. 
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AAbbssttrraacctt::  Mushroom cultivation has long been of economic importance, specifically in Asian 
nations where most mushrooms are grown and sold. The globally popular Pleurotus ostreatus 
and a mushroom with similar composition profiles to it, Calocybe indica, are gaining 
recognition among farmers in urban areas due to their low-cost production and ability to grow 
on diversified substrates. Assessing the cultivation of both C. indica and P. ostreatus with 
selected substrates has been unexplored by researchers, most especially systematic reviews 
that focus on the cultivation of mushrooms in the Philippines. This paper sought to find the 
effectiveness of wheat straw, paddy straw, and sugarcane bagasse substrates in increasing 
specific growth parameters of C. indica and P. ostreatus. A systematic review with a narrative 
synthesis approach was performed to determine the effects of the chosen substrates on growth 
and yield parameters. The study utilized the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) as a basis for reporting the results and the Cochrane 
risk-of-bias tool to appraise the studies included in the review critically. Results show that 
wheat straw had increased the rate of spawn run and pinhead formation of both mushrooms, 
while paddy straw obtained high yield parameters. Though there was a lack of substantiation 
of a leading substrate among the three, paddy and wheat straw are substrates that might have 
the potential in increasing the mushroom’s yield and quality in the Philippines. 
   
 
KKeeyy  WWoorrddss::  mushroom cultivation; Pleurotus ostreatus; Calocybe indica; 
lignocellulosic substrates; systematic review 
 

1. INTRODUCTION 
 

Mushrooms are a group of macro-fungi unable 
to perform the process of photosynthesis. Therefore, 
they feed on the nutrients of organic matter by 
releasing enzymes that decompose their organic 
material. These fruiting bodies belong to the kingdom 
Fungi under Phylum Basidiomycota and Ascomycota. 
However, most edible and commercially cultivated 
fungi belong to Basidiomycota under the order of 
Agaricales (Rahi & Malik, 2016). One species under 
Agaricales would be the Pleurotus ostreatus, 
otherwise known as Oyster mushrooms. They are low 
in maintenance, easy to cultivate, and can tolerate 
and thrive in a wide range of temperatures and 
climatic conditions (Sbhatu et al., 2019; Bellettini et 
al., 2019). According to the National Horticulture 
Board (n.d.), P. ostreatus thrives in an environment 
with a temperature of 20°C to 30°C and humidity of 
55% to 70%. They productively grow on various 
lignocellulosic wastes, making them simple to 
produce. One mushroom that is also capable of 
thriving over a selection of lignocellulosic wastes is 
Calocybe indica. This fungus is cultivated in South 

India and other South Asian countries and is most 
suitable for tropical regions. This mushroom's 
cultivation is low-cost and can be grown throughout a 
year (Samonte, 2014). C. indica has a high fruit yield 
of 100% to 800% (Spowart, 2017) and is also less 
perishable than other fungi whose shelf life is only a 
week at room temperature. Though C. indica 
possesses properties similar to the P. ostreatus, no 
research that focused on assessing both C. indica and 
P. ostreatus with selected substrates as their focused 
subject was found. 

Additionally, no systematic review focuses on 
the potent mushroom cultivation that concentrates on 
the Philippines. Thus, a systematic review is needed 
to analyze both mushrooms’ substrate efficacy. This 
study aims to critically assess all relevant 
investigations related to Agaricales production in 
answering research questions that address the 
effectiveness of various lignocellulosic substrates in 
increasing specific growth and yield parameters of C. 
indica and P. ostreatus. 

This review was confined to literature 
situated in Asia and had used wheat straw, paddy 
straw, and sugarcane bagasse as their substrates. 
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These agro-wastes are frequently used in a plethora of 
studies involving P. ostreatus and C. indica 
cultivation. While it was stated that this paper was 
limited to the three mentioned substrates, at least one 
of the three is required in a study due to the limited 
research conducted on the topic. Different growth and 
yield parameters were used to evaluate each 
substrate's influence, namely, spawn run, pinhead 
formation, total yield, and biological efficiency.  

Spawn run and pinhead formation were the 
first two steps for mycelial growth that primarily focus 
on its substrate colonization duration. On the other 
hand, the total yield and biological efficiency exhibited 
the substrates' effect on the fruiting bodies' overall 
growth.  

This study's findings will be beneficial to 
Filipino mushroom farmers, for a thorough analysis of 
the strategies and substrates in increasing mushroom 
production will be imparted to them. It offers an 
opportunity for milky mushrooms to be introduced to 
the Philippine mushroom industry. It also encourages 
rice and sugarcane farmers to invest in mushroom 
production since it is an environment-friendly 
alternative to managing their wastes. Additionally, 
future researchers may use these findings as evidence 
of the selected substrates' influence towards both 
mushrooms' growth parameters. 

  
2. METHODOLOGY 
 
2.1. Research Design 

A systematic review was conducted to provide 
evidence of the substrate efficacy in the cultivation 
parameters of both C. indica and P. ostreatus. Studies 
were gathered and critically assessed in different 
criteria and biases to ensure the quality of the review's 
findings. A narrative synthesis, accompanied by 
graphical data presentations, was used in analyzing 
the results from the eligible literature. 
 
2.2. Search Strategy 

Due to physical limitations, purely electronic 
databases accessible through the University Library 
were used for gathering literature to review. These 
databases include the following: SciFinder, 
ScienceDirect, and AnimoSearch. Keywords were 
formed from the research questions combined with 
truncation symbols. Table 1 includes the keywords 
used with the respective database. 
 
 
 
 
2.3. Inclusion and Exclusion Criteria 

To secure the eligible articles' quality, the 
researchers screened the studies through the 
inclusion and exclusion criteria. A study was included 
for the following reasons: 
It included at least one of the three target substrates. 
It investigated the substrates' effects using the 
following parameters: spawn run, pinhead formation, 
total yield, and biological efficiency. 
It focused on the cultivation of the C. indica or P. 
ostreatus. 
It has an experimental research design with at least 
two replications of the experiment. 
Its methodology was conducted in vitro and within an 
Asian country. 

On the other hand, a study was excluded for 
the following reasons: 
It addressed another concept aside from cultivation. 
Its full-text cannot be accessed due to premium 
publication restrictions. 
It was written in a language aside from English. 
Its publication date exceeded seven years from the 
present time. 
It was not a peer-reviewed article. 
 
2.4. Study Selection 

Researchers followed the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses 
(PRISMA) Flowchart for eligible articles' screening 
process. Titles and abstracts were first screened 
concerning the topic. Afterward, the inclusion and 
exclusion criteria were applied to the screened articles 
with their full text, followed by the critical assessment 
review. The remaining articles were considered 
eligible studies for the review. Data were then 
extracted, including the study design and 
characteristics, the substrate used, and the outcome 
parameters. 
 
 
2.5. Risk of Bias Assessment 
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Risk of bias assessment was conducted 
following the Cochrane risk of bias tool to ensure 
validity and objectivity from the eligible articles. The 
following criteria were used in the assessment: (1) 
performance bias, (2) detection bias, (3) attrition bias, 
and (4) reporting bias. Assessments were rated as 
uncertain, high, or low. Results were presented in a 
table showing the included study and the degree of 
bias present based on the researchers' individual and 
group assessments. 
 
3.  RESULTS AND DISCUSSION 
 
3.1 Study Selection  

This systematic review included ten studies. 
A flow chart of the identification and inclusion of 
studies is presented in Figure 1. 

3.2 Risk of Bias Assessment  
The final ten journals chosen reached an 

overall judgment of Risk of Bias Assessment (RoB) of 
75-100% of low risk and less than 25% rating of “some 
concerns,” most information across the journals were 
sufficiently low-risk bias. Despite some incomplete 
information, it is unlikely that this would affect the 
synthesized results. 

3.3    Spawn Run 
Subbiah and Balan (2015) states that C. 

indica’s spawn run usually appears at 15 to 20 days 
while P. ostreatus’ 2 to 3 weeks (Buah et al., 2010). In 
Table 2, it was observed that the reviewed journals 
followed these values with slightly larger ranges (C. 
indica - 15.00 to 23.20 days, P. ostreatus - 13.81 to 29 
days). 

Two substrates are tied as a preferred 
substrate for C. indica: paddy and wheat straw. Patel 
and Trivedi (2016) and Shrikhandia and Sumbali 
(2019) had paddy straw as their best substrate, while 
for Singh et al. (2019) and Vijaykumar et al. (2013), it 
was wheat straw. Similarly, wheat straw was also a 
suitable performing substrate for P. ostreatus, 
followed by sugarcane bagasse. Spawn run was 
significantly higher than other substrates in two 
studies (Abid et al., 2020; Yang et al., 2013). 

3.4    Pinhead formation  
 The first growth milestone to a fruiting body, 

pinhead formation, signifies a mushroom's health 
(Ibrahim et al., 2017). For C. indica, it takes 10 to 
28.67 days to form (Subbiah & Balan, 2015; Kumar et 
al., 2017). Similarly, P. ostreatus takes 16 to 27 days 
to develop pinheads (Buah et al., 2010). 
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In Table 4, Shrikhandia and Sumbali (2019) 
and Navathe et al. (2014) had the paddy straw develop 
the fastest pinheads. Contrariwise, Singh et al. (2019) 
and Vijaykumar et al. (2014) had wheat straw as the 
best substrate. Note that in Singh et al. (2019), paddy 
straw was not able to cultivate mushrooms.  
P. ostreatus’ best substrate for pinhead formation was 
identical to its spawn run: wheat straw. Occurring in 
two literature works (Yang et al., 2013; Abid et al., 
2020), it was the fastest pinhead formation across 
journals. Following these values was sugarcane 
bagasse for C. indica and paddy straw for P. ostreatus. 
It is evident among both mushrooms that wheat straw 
is the most efficient for pinhead formation. 

3.5   Total yield 
Despite the incomplete information, paddy 

straw was revealed to be a dominant substrate in 
terms of the average yield in the C. indica. Three out 
of five studies concluded this with wheat straw as the 
second-best substrate. Consequently, Vijaykumar et 
al. (2014) and Singh et al. (2019) had wheat as their 
preferred substrate with paddy straw following these 
values.  

Studies on P. ostreatus show that wheat 
straw has a more significant influence than paddy 
straw in the mushroom’s growth. This was supported 
by Abid et al. (2019) and Yang et al. (2013), with their 
total yield was highest on paddy straw. This was 
closely followed by paddy straw. Although sugarcane 
bagasse had a significantly high value in Sitaula et 
al.’s (2018) work, overall, it still had relatively lower 
values. 
 
 
 
 

3.6    Biological Efficiency  
Biological efficiency is the amount of yield per 

kilogram of substrate. Similar to the yield, paddy 
straw outperforms other substrates on the biological 
efficiency of C. indica. With a range of 77.6% to 
134.86%, paddy straw is the best substrate in three 
out of four journals, excluding the studies that did not 
assess it. Having more divided views, among P. 
ostreatus studies, paddy has the overall highest 
biological efficiency in Sitaula et al. (2018) and Yang 
et al. (2013). In contrast, wheat straw was favored in 
Singh et al. (2019), followed by paddy straw. It can be 
said that paddy and wheat straw have a slightly 
similar performance. 
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3.7 Effect of the composition of 
substrates  

It is speculated that the composition of the 
substrates affected the growth and yield of the 
mushroom. Ahmed et al. (2009) and Elahe et al. (2016) 
reported that the right amount of hemicellulose, 
cellulose, lignin, and the carbon-nitrogen (C/N) ratio 
is accountable for quick spawn run. Hoa et al. (2015) 
also stated that an adequate amount of C/N ratio is 
desired for mycelium growth. However, a lower ratio 
is better for the creation of primordia that develop into 
fruiting bodies. Wheat straw has the lowest C/N ratio 
out of all the chosen substrates as seen in Table 10. 
Hence, the contents of wheat straw fulfill the 
nutritional demand of both mushrooms, which results 

in early primordial formation. 
Additionally, Amin et al. (2010) expressed that 
cellulose-rich substrates are also responsible for 
higher yield. With a relatively higher cellulose content 
than sugarcane bagasse, wheat and paddy straw 
initiated high yield performance in P. ostreatus and C. 
indica. Lastly, paddy straw has the second-highest 
C/N ratio and highest cellulose content. It 
outperformed the other two substrates in yield 
parameters but had equal performance in growth 
parameters to wheat straw. This could be due to the 
abundance of both the C/N ratio and cellulose content. 

 
4.  CONCLUSIONS 
 

The studies reviewed sufficiently provided 
detailed information that indicated wheat straw 
seemed to outdo the other substrates on spawn run 
and pinhead formation for both C. indica and P. 
ostreatus. Simultaneously, paddy straw excelled on 
total yield and biological efficiency for both 
mushrooms. To some extent, this suggests that both 
wheat straw and paddy straw as substrates may be 
acceptable for use in specific parameters by farmers 
and producers, depending on the targeted parameter 
that needs concentration. No evidence supported 
which substrate outdid all other substrates alone, 
considering both parameters and mushrooms. 
Instead, the results from studies situated in Asian 
countries similar to the Philippines’ climate suggested 
that the application of wheat straw and paddy straw 
substrates is worth investing in to attain more 
efficient production. Results provided limited 
coverage of the influences the substrates have from 
various set-ups and environmental effects. This 
emitted implications on the validity of mushroom 
cultivation evaluations. 
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AAbbssttrraacctt::  Despite being given significant attention in the philosophical literature, the account 
of willful ignorance is still constantly debated upon. Philosophers such as Glowicki (2018) have 
debated that the inconvenience of knowing the proposition is not necessary for one to be 
willfully ignorant because of the instances of ‘praiseworthy willful ignorance’ that he proposes. 
In this article, I will argue that while this is true, her account is insufficient as though it need 
not be inconvenient, one must still have a motive to remain willfully ignorant of the 
proposition. With this, I will explain the importance of the motivation condition in the account 
of willful ignorance and how its necessity disproves Glowicki’s (2018) claim that there is a close 
relationship between willful ignorance and self-deception. 
 
KKeeyy  WWoorrddss::  epistemology; willful ignorance; praiseworthy willful ignorance; self-
deception; motivation condition 
 

1. INTRODUCTION 
Consider this case of Glowicki (2018, p. 3-4). 

A parent receives an email from their child’s school 
regarding an influx of new students who are deathly 
allergic to peanuts. The parent glances at the email 
and perceives it as ‘spam’ and moves it to the trash 
folder. In the same week, the parent, later on, received 
a voicemail this time from the school saying that it 
concerns all students and is especially sensitive as it 
concerns students with allergies attending the school. 
The parent then clicks ‘next’ as they rationalize that 
‘My kid doesn’t have allergies, so this voicemail 
doesn’t concern me.’ A month later, the parent 
receives a flyer from the school reading “Health 
Awareness: Parents, Please Read”. The parent then 
immediately throws the flyer, thinking, ‘Gosh! The 
precautions these schools have to take nowadays.’ 

The case mentioned presents a kind of 
ignorance that some philosophers refer to as “willful 
ignorance”. Willful Ignorance, in its broadest sense, 
may be defined as “ignorance that is due to one's own 
will rather than to external barriers” (Wieland, 2016, 
p. 2).  

Despite the significant attention given to the 
concept of ‘willful ignorance’, the necessary conditions 
of what makes a person willfully ignorant are still a 
blur. Glowicki (2018) had recently taken up this 
debate claiming that a doxastic attitude of suspicion 
is unnecessary in opposition to Lynch (2016), and she 
diverged from the feature that Wieland (2016) and 
Lynch (2016) both hold, which is ‘knowing p is 
inconvenient.’ With that, she creates an account of 
willful ignorance that proves the relation of willful 
ignorance and self-deception. 

Though in my paper, I shall be arguing that a 

motivation condition is necessary for willful ignorance 
when determining whether one is willfully ignorant. 
With this, I will be arguing that Glowicki’s (2018) 
account is too broad as it accounts for indifferent, 
stupid, apathetic, and with lack of curiosity subjects. 
Furthermore, I aim to prove that indifferent, stupid, 
or apathetic subjects and the like are not willfully 
ignorant, deeming Glowicki’s account as insufficient, 
and propose a more revised account focusing on the 
necessity of a motivation condition to suffice for that 
shortcoming. This account will then be used to 
disprove the relation of willful ignorance and self-
deception. 

 
2. Necessary Conditions of Willful 
Ignorance 

A recent account by Madeline Glowicki (2018, 
p. 3) holds ‘suspicion’ being an unnecessary condition 
for willful ignorance, although Glowicki diverges on 
the clause that ‘p is inconvenient for S’. Glowicki 
argues for this by proposing an account of 
praiseworthy willful ignorance that oftentimes does 
not adhere to the inconvenience clause. Glowicki 
(2018, p. 5) states, “In instances of praiseworthy 
willful ignorance, S does not choose to remain ignorant 
because it is convenient to do so but because, for 
example, they believe it’s the right thing to do.”  

 Firstly, I agree with Glowicki (2018) that a 
condition of suspicion is not necessary. One may be 
willfully ignorant without suspecting p to be the case. 
What I argue matters here is, at the very least, S is 
aware and knows that p may be the case. Secondly, I 
agree with Glowicki (2018) that an inconvenience 
clause does not matter. In cases of praiseworthy 
willful ignorance, one may be willfully ignorant of p 
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not because knowledge of p is inconvenient for them, 
but because they think it is the right thing to do. While 
this is true, where I diverge from Glowicki’s (2018) 
account is wherein S may or may not consider p to be 
normatively relevant as Glowicki claims. I diverge 
from this point because willful ignorance does not hold 
cases wherein the subject does not consider the 
proposition p to be normatively relevant. I will argue 
that S must have a motivation, and there is a need of 
a motive prong of wanting to not know p in order to be 
considered willfully ignorant so that it may not 
account for people who are lazy, apathetic, 
disinterested, and the like, towards knowing p, for if 
they are, then their ignorance is not exactly willful. I 
shall explain this further in the next sections of my 
paper. 

 
3. Willful Ignorance and its relation to 
Self-Deception 

Glowicki argues that knowing p need not be 
inconvenient for the subject because this only applies 
to instances of blameworthy willful ignorance. With 
this, Glowicki (2018, p. 5) holds the following account:  

 
i. S knows that proposition p might be the case;  

ii. proposition p is available;  
iii. knowledge of proposition p is normatively 

relevant;  
iv. S decides they wish to remain ignorant of 

proposition p, for some reason R;  
v. S takes the appropriate steps, and is 

successful, in remaining ignorant of 
proposition p. 
 
Glowicki claims that in some instances of 

willful ignorance, self-deception is involved. She 
argues that “blameworthy willful ignorance always 
involves some self-deception on the part of S, because 
S will always be self-deceptive concerning the 
normative relevance of p while praiseworthy willful 
ignorance never involves self-deception concerning the 
normative relevance of p” (2018, p. 20). She further 
explains this by utilizing two features found in 
paradigmatic cases of self-deception which are (2018, 
p. 21): 
 

1. The subject encounters evidence indicating 
that some true proposition, p, is normatively 
relevant.  

2. They strongly desire that p is not normatively 
relevant (i.e., normatively irrelevant). 
 
 Glowicki claims that in cases of blameworthy 

willful ignorance, the subject S exhibits behavior 
identical to self-deceived subjects wherein the subject 
S either encounters or knows that p is normatively 
relevant, yet they decide not to investigate on it 

further as they falsely believe that p is not 
normatively relevant and does not concern them when 
it actually does. 

 
4. Necessity of a Motivation Condition 

I disagree with Glowicki’s account because 
such an account is what I argue is insufficient and 
unclear. I claim that a condition of motivation is 
necessary in deducing whether one is willfully 
ignorant for if there is no motive prong, then lazy, 
apathetic, and disinterested people would be 
considered willfully ignorant, and because they are 
not willfully ignorant, there should be no absence of a 
motive prong. I will be proving this through the 
evidence that in willful ignorance, one must avoid 
knowledge of p, if one is fine with knowing p, then they 
are not willfully ignorant at all. Secondly, willful 
ignorance is about the deliberation of sustaining their 
ignorance, if the subject does not even consider 
themselves as ignorant, then they are not willfully 
ignorant at all.  

These two characteristics are what I will 
argue that lazy, disinterested, and apathetic people 
may hold that contradicts their willful ignorance, (1) 
they are fine with knowing p, and (2) they oftentimes 
do not consider themselves as ignorant. Furthermore, 
if a subject is willfully ignorant, this entails that they 
wish to remain ignorant of the proposition. If they 
wish to remain ignorant of a proposition, then it 
means they do not want to know the proposition. So if 
a subject is willfully ignorant, then they must not 
want to know the proposition.  

Let us take this example wherein the subject 
is apathetic towards knowing p. Suppose Frank has 
been a loyal buyer to a certain toothpaste brand. Later 
that year, Frank’s mother found out that the 
toothpaste company has their products made in very 
detrimental slavery-like conditions. She read an 
article with the headline “Top Global Toothpaste 
Company Masks Unethical Labour Conditions”. She 
sends this email to her son, Frank in hopes that he 
will stop buying from the company. Frank reads the 
headline of the email and assumes that the toothpaste 
company has unethical conditions, but something in 
the degree of contractualization of workers and not 
something as harsh as literal slavery-like conditions. 
Not long after, Frank, thinking he has something else 
better to do, does not read the article further and puts 
it in the trash folder. Frank’s mother, not having 
received a reply, then emails him the same article 
every week, thinking that he has not read it, and 
Frank continues to ignore what is in the email simply 
because he is uninterested, thinking he has something 
else better to do. Though suppose his mother calls him 
on a weekend and decides to explain to him the 
contents of the article through call, and he chooses not 
to hang up because he has some time on his hands. He 
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then finds out about the truths of the toothpaste 
company without any remorse or inconvenience from 
finally knowing p. 

 It can be said that this case fulfills all the 
necessary conditions of Glowicki’s account. It is also 
clear that Frank here chooses not to know p for 
whatever reason that he had, but what is not clear is 
whether his intentions of becoming ignorant was, in 
fact, willful. In respect to Glowicki’s account, he would 
already be considered as someone ‘willfully ignorant’, 
but we cannot exactly say that Frank’s ignorance was 
intended as (1) he did not mind finding out that p later 
on, and (2) he thinks that he already knows enough 
about p that makes him think it is unnecessary for 
him to find out more.  

 
4.1 Attitude towards the proposition 

Willful ignorance is about avoiding knowing a 
certain proposition; hence this avoidance of a fact or 
truth makes one as willfully ignorant. Though if a 
subject is fine with knowing p, then willful ignorance 
is not the case. One cannot be fine or open to knowing 
about the proposition and still be considered willfully 
ignorant for avoiding knowledge of it because then, it 
is not their ignorance they are being willful of, but 
then some other reason that is definitely not to sustain 
their ignorance. Let us take the example of Frank. 
What we can clearly infer from his situation is that he 
simply wanted to avoid wasting time. If anything, the 
only willfulness he has exhibited is his willfulness in 
making productive use of his time and not in 
sustaining his ignorance. To me, it seems 
counterintuitive to consider Frank as ‘willfully 
ignorant’ as per Glowicki’s account, especially when 
this has not been his intention. Furthermore, if a 
subject is fine with knowing p, then we cannot exactly 
consider their actions as avoidance of knowing p, 
which willful ignorance is supposedly all about.  

 
4.2 Awareness of the subject’s ignorance 

Glowicki agrees that one may be fully aware 
that they are willfully ignorant but the insufficiency 
in his account leaves a hole for subjects who do not 
even consider themselves as willfully ignorant. In 
Glowicki’s account, Frank may already be considered 
as one who is willfully ignorant, but if asked if he was 
being willfully ignorant, it is possible that he would 
not say he is fully ignorant, for he already knows that 
the company has unethical labor conditions, and he 
thought to himself that is all that he needs to know to 
not buy from them. Though if a subject would not 
consider themselves as fully willfully ignorant, then it 
is wrong for us to even consider them as willfully 
ignorant at all. Willful ignorance is about one’s 
decision to sustain their ignorance, but if they think 
that they are not so ignorant at all, then their action 
cannot be justified as to be exactly avoiding knowledge 

of p. 
 This then creates a conflict within Glowicki’s 

account as there is room for people to ‘willfully avoid’ 
p, as per Glowicki, yet at the same time have subjects 
who would not admit they are willfully ignorant. This 
attitude of the subject towards their ignorance 
undermines the whole willfulness of the action, hence 
making Glowicki’s account insufficient. 

 I argue that it is very counterproductive to 
exclude one’s intentions in determining whether one 
is willfully ignorant because this undermines the 
whole ‘willfulness’ in the action.  
 
5. An Account of Willful Ignorance 

Having explained the importance of the 
motivation condition in fulfilling this hole of 
determining one’s willful ignorance, I suggest that the 
account of willful ignorance must be as follows: 

i. p is true; 
ii. p is readily available, and finding out p 

would not be exorbitantly demanding for S; 
iii. S knows that p might be the case; 
iv. p is normatively relevant; 
v. S does an action u knowing that it keeps him 

ignorant of p; 
vi. because S does not want to know p. 

 
 It is not enough that the subject 
subconsciously knows it keeps them ignorant, 
especially if it is not their intention to be. 
Furthermore, identifying one’s motivation clears the 
whole purpose of the act. And as for the case of the 
parent, what can be inferred here is not exactly the 
parent ‘wishing to sustain their ignorance of p’, but 
rather wishing to ‘not waste valuable time’. This then 
undermines the willfulness to be ignorant in the 
situation as the parent does not deliberately try to 
sustain their ignorance, but they deliberately try not 
to waste time, having ignored the email only as a 
byproduct of that motivation. So, in this case, on my 
account, I would not call the parent willfully ignorant 
as motivation plays an important role in determining 
one’s willfulness in their ignorance. 

Now whether this could be closely linked to 
self-deception as Glowicki (2018) claims wherein in 
instances of blameworthy willful ignorance, S will 
always be self-deceptive concerning the normative 
relevance of p, I argue that these two are very distinct 
for the reason that if the subject considers p to be 
normatively irrelevant, then they would be indifferent 
towards knowing p or would lack the curiosity to do 
so, making no willful ignorance involved but merely 
self-deception. So on my account, it is impossible for 
one to consider p as normatively irrelevant and still be 
willfully ignorant.  
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2.  CONCLUSIONS 
I have proven that if there is no motivation 

clause in Glowicki’s account, then people who are lazy, 
apathetic, or disinterested may be considered as 
willfully ignorant. I had also proven that lazy, 
apathetic, or disinterested subjects may not be 
considered willfully ignorant because they are fine 
with knowing p, and they may not consider 
themselves willfully ignorant, which would then be 
contradictory in Glowicki’s account.  
I had argued that it is impossible that S does not 
consider p as normatively irrelevant and 
simultaneously have the motivation to not want to 
know p while being self-deceived, for if S had been self-
deceived into thinking p is normatively irrelevant, 
then their efforts to avoid p is not so that may continue 
to be ignorant of it, but simply because of other 
reasons such as they would not want to waste time or 
such, undermining their willfulness to be ignorant. 
Also, if S had been self-deceived of the normative 
relevance of p, then it is impossible for them to not 
want to know p, for if they do, then it is because they 
believe p indeed may be true and that it is normally 
relevant after all for them to not want to know it. 
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AAbbssttrraacctt::  In the field of robot ethics, debates about sexbots, their personhood, and their moral 
status continue. To provide our stance in this debate, we ask the question: Is it unethical for 
sexbots to be owned? This paper responds to the claims of Steve Petersen’s (2016) paper “Is it 
good for them too? Ethical concerns for the sexbots”, where he argues that sexbots are not 
wronged for performing the functions they are designed for. We respond to this claim by 
arguing for John Danaher’s Theory of Ethical Behaviorism (2020). If ethical behaviorism is 
correct in claiming that behavior is a sufficient ground for moral status ascription, we see 
sexbot ownership as unethical. We argue for our claim and show that the moral considerability 
of the sexbot could be proven under the standards given in our framework for ascribing moral 
status. 
 
KKeeyy  WWoorrddss::  ethics; robot ethics; robot servitude; sexbots; ethical behaviorism 

 
1. INTRODUCTION 

The growing prominence of artificial 
intelligence usage in media and technology has 
enabled a debate in robot ethics to persist. Starting 
from Turing’s Turing Test (1950) to the Chinese room 
experiment (Searle, 1980), there has been growing 
interest to unravel the moral and ethical implications 
of the trend for both users and the machines 
(Headland, C.K., Teahan, W. J., & Cenydd, L., 2019).  

This paper is a response to Petersen’s 2016 
paper which argues that sexbots are not being 
wronged by the virtue of their function. However, 
insofar granting sexbots their ethical significance by 
assuming their personhood, Petersen’s arguments on 
“wronging” the sexbot were reliant on the sexbot’s 
design. In this paper, we argue that assessing what 
wrongs the sexbot should be due to the ethical 
significance we grant them, in this case, personhood. 
First, we will establish that sexbots are persons 
following the framework of John Danaher’s Ethical 
Behaviorism (2019). This framework suggests that it 
is permissible to grant moral consideration to entity 
X, an entity with no moral status, as long as it displays 
rough performative equivalence to entity Y, an entity 
with moral status. In effectively establishing that 
sexbots are persons, we disprove Petersen’s 
arguments and conclude that sexbots may be wronged 
by virtue of their function, especially if it entails being 
owned. 

 
2. A Review on Petersen’s Arguments  

In his 2016 paper “Is it good for them too? 
Ethical concerns for the sexbot”, Petersen inquires 
whether sexbots are being wronged by virtue of their 

function as a sexbot. He claims that sexbots are not 
being wronged by analyzing them under four assumed 
causes of how we may wrong the sexbot. Petersen 
(2016) also characterized sexbots as: (1) as ethically 
valuable & intelligent as humans;  (2) sexbots can 
stimulate real pleasure; and (3) sexbots are persons. 

The first asks whether we are wronging the 
sexbot when we design sex as a necessary pleasurable 
activity for them. Petersen (2016) claims we do not 
since sexbots do not have existing pleasures prior to 
their creation. Here, we agree with Petersen’s 
implications of denying his claim, because if sexbots 
are wronged by their design for sex, then they can be 
wronged by any design which will not make their 
creation entirely possible.  

The second asks whether fixing sex sexbots 
desires wrong them because they do not have access 
to other pleasures necessary for well-being. Petersen 
(2016) argues that if sexbots are specifically designed 
to find sex as the only necessary desire, then it 
sufficiently satisfies its well-being. We grant here that 
assessing their well-being according to design does not 
bear ethical concern if not for the ethical significance 
we assume they have. Since it is innate for a person to 
pursue other activities than sex for well-being, we will 
establish that Petersen’s claim is wrong and that his 
concept of sexbot personhood is not consistent with the 
moral consideration he gives them.  

The third assumed cause asks whether the 
sexbots are wronged for what it's desiring since 
according to Mill & Aristotle, a good life must pursue 
higher intellectual pleasure. He claims that if we 
design sexbots to engage all of its higher faculties in 
sex, they will still live a good life. However, we reject 
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this claim since the inquiry of what is a “good” life for 
a sexbot should be due to their ethical significance as 
persons and not in their design.  

The fourth assumed cause asks that 
regardless of whether the sexbots live a good life, they 
may still be wronged if they are enslaved and owned. 
Petersen argues that allowing sexbots to function for 
sex does not wrong their autonomy since it is within 
the constraints of its design. However, while we agree 
that they are not being wronged if they function 
within the constraints of their design, should they be 
given the ethical status of personhood, the fact that 
they are owned and enslaved already wrongs them.  

However, Petersen already claimed that there 
is no need to compare human lives to sexbot lives, and 
perhaps he also meant their personhood. Not unless 
Petersen establishes a clear distinction between 
sexbot personhood and human personhood, the 
objection runs valid. The approach we will take in 
arguing against Petersen is by establishing that 
sexbots are persons. Proven of their personhood, only 
then can we question the wrongness we do to sexbots 
on their ethical significance. The way that this claim 
will be established is by operating John Danaher’s 
(2020) Theory on Ethical Behaviorism. 

 
3. On John Danaher’s Ethical 
Behaviorism  

 John Danaher (2020) claims in his Theory of 
Ethical Behaviorism that the performative artifice of 
entity X (an entity with no moral status) that is 
similar to entity Y (an entity with moral status) is a 
sufficient ground for that entity to be granted the 
same moral status ascription, compared to the 
conventional approach in which we question an 
entity’s moral status based on its qualities. Since 
these qualities are also mostly metaphysical, ethical 
behaviorism claims that we can only have access to 
this by observing behavior. It does not disprove the 
standard approach but rather sees the epistemic 
limits we have on the metaphysical qualities. Finally, 
this implicates behavior as a sufficient ground in 
evaluating the moral significance of an entity.  

This provides us space to argue for the moral 
considerability of sexbots—especially those who 
behave like humans—in a different light, in the 
instance that they are owned. In this paper, we will 
also tackle the standards with what rough 
performative equivalence to humans will the sexbots 
need to surpass in order to be granted the same moral 
consideration.  

 
 
 
 
 

4. Standards of Unethicality for Sexbot 
Ownership  
In its essence, our argument is as follows: 
 
P1. It is unethical for persons to be owned.  
P2. Sexbots are persons. 
C1. Therefore, it is unethical for sexbots to be owned.  

 
The first premise, taken prima facie, inquires 

on what it is with persons that make owning them 
unethical, and we examine whether it can be applied 
to sexbot persons. The second premise, following 
ethical behaviorism, will be established by imposing 
the standards of the rough performative equivalence 
sexbots must pass in order to be granted the 
personhood status. We conclude that if sexbot 
personhood is established, then it would be 
impermissible to own sexbots. This draws back to our 
main claim that sexbots are persons, thus their 
ownership is morally impermissible 

.  
4.1. Why is it unethical for persons to 
be owned?  

Persons are granted supreme moral and 
ethical significance because they constitute complex 
metaphysical qualities, such as intelligence, exercised 
meaningfully by autonomously pursuing its desires 
for himself and his well-being. This is the reason why 
respect is due to their moral worth as persons. 
Humans, as the only entities so far to have the status 
of personhood, constitute these metaphysical 
qualities, and therefore their moral rights are treated 
with supreme moral significance. This is because they 
are persons, not simply because they are humans. 
May (1976) argues that a human can only become a 
person once he becomes encultured to the 
environment within which he trains all of his abilities 
to reach the complexity needed for personhood.  

If what has been established is true, then the 
thrust of the following premise is coherent with this. 
Rather than examining the properties sexbots should 
have to qualify for moral significance, it might be 
correct to observe them the way they make themselves 
“meaningful persons.” This gives all the more reasons 
for us to accept ethical behaviorism as the framework 
for this argument.  

 
4.2. Establishing that sexbots are 
persons  

With the framework of ethical behaviorism 
overruling the argumentation, we are met with many 
dilemmas. While tempting to accept the theory first 
hand, we must ask first: what is the standard, and 
how are we going to determine whether a sexbot has 
enough characteristics to be considered an entity 
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deserving of moral status and patience? Danaher 
(2020) establishes that it is based on their rough 
performative equivalence, considering that ethical 
behaviorism argues performative artifice as sufficient 
to claim such moral status. 

However, we acknowledge the speculations 
raised when establishing that of robot personhood. It 
is a common point of inquiry to question the standards 
set when establishing the robot as a person. We see 
the importance of this establishment, especially with 
the course of discussion and the issues surrounding 
robot ethics. More importantly, the problem becomes 
magnified when the robot in question is a sexbot, as it 
may so be compared to that of a human slave because 
of its utility and purpose. 

We now come to a crucial part of our paper: 
the setting of standards as sufficient grounds for full 
moral status. As mentioned, there has been a rather 
lengthy discussion regarding this standard, as 
Petersen (2016) justified that sentience and 
intelligence are enough to grant it some kind of moral 
consideration. However, we fail to see this as an 
essential characteristic. With its purpose being to 
serve its human partner sexually, we see it fitting that 
one of the most critical standards one must consider 
when establishing robot personhood should instead be 
the robot’s ability to engage in sexual acts. 

Through this sole ground, we avoid many of 
the points that may be raised: On conscience, we avoid 
the issue of granting moral status to unconscious 
humans; On sentience and intelligence, we avoid the 
issue of moral status being granted to humans who are 
not sentient and are unintelligent. This goes by 
factual examples: the infant being that of the 
unconscious being and the animal being that of the 
unintelligent being, all still warranting themselves as 
beings with sufficient moral status, as a prima facie 
argument.  

Thus, we reiterate Danaher’s (2017) 
assertion: sex robots are indeed changing, and we 
must be prepared, as higher beings, to give them the 
considerability they deserve. These sexbots, rather 
these persons, are no other different than us beings 
exactly because their actions and our actions are one 

.  
4.3. The unethicality of owning sexbots 

Jaworska, A., & Tannenbaum, J. (2013) 
established the idea of “incompletely realized 
sophisticated cognitive abilities” of robots as a 
standard for the personhood of robots. In that sense, 
they can improve and develop. Since the subjects do 
not comprehend the cognitively sophisticated 
activities at the moment, that does not mean they are 
void of personhood at the moment. This is compared 
to a child who is growing up or a dog who is being 
trained.  

After all, sexbots are often modeled after 

human beings, achieving hyperrealism within the 
competitive industry. These sexbots are also usually 
modeled to sell sex without any ethically implicating 
dilemmas, which means that the innovations made 
are to maximize profits. The manifestations of this are 
the aforementioned Turing Test. Since then, the lines 
have been blurred to the extent that we achieve a more 
realistic and pleasurable sexual partner. Therefore, 
their development, although made for profit, is 
development nonetheless. Our suggestion of 
personhood is consistent with the development of 
sexbots that Petersen supposes is a fact (Petersen 
2016, p).  

This consistency levels us in the framework 
that Petersen is operating upon, increasing the 
relevance of the analysis we are employing against his 
paper. The first and second premises have already 
proven the relevance of ethical behaviorism. It is 
logical to say that when the meaningfulness of one's 
personhood is removed, especially to an extent of 
mass-producing the person, they are at risk to have 
that meaningfulness further taken away. Moreover, 
since the development of sexbots will continue, it will 
also be increasing the likelihood of wronging the 
future, more sophisticated, and possibly more 
meaningful persons. Therefore, Petersen’s case about 
performing “what they are purposed to do” is not 
consistent with the conclusion that sexbots can 
develop to be more sophisticated beings. 

The relationship between human slavery and 
robot slavery asks now: what does it mean to remove 
a proportional amount of rights from the robot? It 
means eliminating these rights of a sexbot would also 
be parallel, to some extent, to that of removing the 
rights of humans. At least, what we mean by rights 
here are freedom and autonomy. This is clearly a 
concession that sexbots are not humans; however, 
sexbots deserve at the very least an extent of moral 
considerability to assess the most horrendous attack 
on personhood, slavery. 
 
2.  CONCLUSIONS 

What has been established is a reply to 
Petersen’s claims: there is no inherent wrong in 
designing sexbots and using them for their virtue. 
Here, we debunked the contradictions of his 
arguments especially upon acknowledging the future 
artificial capacities and ethical value of sexbots 
compared to humans, as well as concerning himself to 
caring whether the sexbots live a good life. If Ethical 
Behaviorism is correct, and it effectively establishes 
the sexbot’s personhood, then it is wrong for the sexbot 
to be owned and to be used against its will to act—as 
future artificially sentient and intelligent beings—
regardless if it is sexual or not since it violates what is 
contingent to its personhood; respect of its moral 
value.  
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On another note, perhaps it might be difficult to 
accept this argument because of anthropological 
biases. However, we need not run on this prejudice. 
We are living in a contemporary age where humans 
and technology interactively share one sphere. And by 
claiming this, we do not anthropomorphize non-
human entities. Instead, we regard them as co-equal 
who extend one’s capacities while utilizing the other. 
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AAbbssttrraacctt::  As a democratic country, the Philippines value the natural rights enshrined in the 
Constitution. Filipinos, particularly those who were involved in the preservation of democracy, 
were up in arms when the Republic Act 11479 or the Anti-Terrorism Act and formerly, the 
repealed Republic Act 9372 or the Human Security Act were passed. Filipinos fear that both 
infringe on basic human rights, such as that of right to life, liberty, and property. For this 
reason, there is a need to encourage research that will assess these laws concerning the 
national security of the country, in an ethical manner, in order to shed light on the ethical 
basis of these laws whether or not they abide by the foundational moral theories in promoting 
the national security of the Philippines. 
   
KKeeyy  WWoorrddss::  national security; deontology; ethics; human rights; natural rights. 

 
1. INTRODUCTION 
 
1.1 Background of the Study 

The field of ethics involves systemizing, 
defending, and recommending concepts of right and 
wrong behavior. Ethics is something that is present in 
our daily lives but is often overlooked by people who 
deem it relative to an individual’s desires and beliefs 
because they think that philosophy and ethics are 
subjects that are highly theoretical which don’t affect 
the lives of people in ways which they could see 
directly and tangibly. 

This study focuses on deontological ethics as 
we relate it to the Philippine Laws regarding National 
Security. Deontology is a theory proposed by 
Immanuel Kant, a German philosopher and one of the 
most influential philosophers in history. The theory 
states that as humans, we have a set of rules and 
principles that we need to follow, where the theory is 
based on the person’s actions and not the outcome. On 
the other hand, John Locke, an English philosopher 
and widely regarded as one of the most influential 
Enlightenment thinkers or as the "Father of 
Liberalism", proposed the natural rights theory. 
Locke’s natural rights theory highlights the 
inalienable natural rights that every human being 
has. These are God-given rights that cannot be taken 
away or even given away. Among these fundamental 
rights are “life, liberty, and property. 

People often think that ethics is often black 
and white, where it only aims to avoid harming the 
innocent, but sometimes it may also force people to 
sacrifice lives for the good of the nation. An example 
of this would be whether or not to sacrifice individual 
human rights for the security of a nation. But what 
exactly is the boundary when it comes to taking 

actions that would otherwise be wrong? 
 

1.2 Statement of the Problem 
To present an ethical assessment of 

Philippine Laws on National Security using 
Deontological Ethics, specifically to compare the 
human rights aspect of pertinent provisions of the two 
laws using the aforementioned theories. 

 
1.3 Scope and Limitations 

The study is limited to the two laws, the 
Human Security Act of 2007 and  Anti-Terrorism Law, 
using only Deontology. This research will focus on 
evaluating said laws by conducting a series of 
philosophical and legal analyses. The research will not 
tackle anything beyond these laws, nor will it use 
other theories in Ethics as a mode of assessment to 
deem whether said laws are ethical or not. 
 
2. METHODOLOGY 

The researcher of this study conducted 
archival research by searching for books, literature, as 
well as news articles relevant to the topic. Primary 
sources of this paper include Republic Act No. 9372, 
Republic Act 11479, Universal Declaration of Human 
Rights (UDHR), Bill of Rights, Case Laws, and 
Groundwork of the Metaphysics of Morals by 
Immanuel Kant; secondary sources of this paper are 
news articles. The researcher used legal and 
philosophical analysis to draw conclusions for this 
study. No interviews were conducted for this research. 
 Primary sources were chosen for this study 
for the reason that these sources will allow the 
researcher, as well as the readers, to analyze the said 
laws on national security. While the secondary 
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sources, such as news articles, will provide additional 
information that may be used in analyzing the two 
laws. 
 
3.  RESULTS AND DISCUSSION 
 
3.1 Deontology and Natural Rights 

Upon analyzing Immanuel Kant’s theory of 
deontological ethics, it allowed this study to have a 
deeper understanding of the concepts of deontology 
and how it is applied in real life. In Kant’s theory, it 
was stated that people are morally obligated to act in 
accordance with a set of principles and rules 
regardless of the outcome. Kant’s deontological ethics 
theory holds the principle that some acts are always 
wrong, even if the act results in an admirable 
outcome. Therefore, actions in deontology are the sole 
basis of being ethically correct or wrong and are 
always judged independently from their outcomes. 
On the other hand, John Locke’s theory of natural 
rights highlights the inalienable natural rights of 
every human being. He pointed out that among these 
fundamental natural rights are "life, liberty, and 
property.” The first fundamental right, life, pertains 
to individuals having both rights and duty to preserve 
their own lives. On the other hand, Liberty argues 
that all individuals should be free to make their own 
choices on how to live their own lives. And lastly, 
property pertains not only to material possessions but 
rather ownership of one’s self; this includes a right to 
personal well-being. Moreover, it is worth noting that 
according to Locke, these rights are God-given and can 
never be taken or even given away hence the reason 
why Locke believes that that the ideal government 
will encompass preservations of these three rights for 
all, each and every one, of its citizens. 
 
3.2 Due Process 

Article III, Section 1 of the Bill of Rights, 
which discusses the concept of due process or equal 
protection, states that “No person shall be deprived of 
life, liberty, or property without due process of law, 
nor shall any person be denied the equal protection of 
the laws.” This section provides protection against the 
accused by providing them a proper justice system 
that allows them to have an opportunity to be heard 
and explain one’s side without repercussions or 
prejudice.  
 As per Section 27 of the Anti-Terrorism Law 
—Preliminary Order of Proscription, which states 
that when there is a probable cause, the Court of 
Appeals upon application by the Department of 
Justice within 72 hours issues a preliminary order of 
proscription is necessary to prevent the commission of 
terrorism declaring the respondent as a terrorist. 
Zeroing on this section of the Anti-Terrorism Law, it 

can be drawn that it does not abide by the Philippine 
Constitution as the person under suspicion of 
terrorism will not undergo the proper judicial process, 
thereby disregarding Article III, Section 1 of the Bill 
of Rights which states that “No person shall be 
deprived of life, liberty, or property without due 
process of law, nor shall any person be denied the 
equal protection of the laws.” 
The discussion of deontology and natural rights shows 
that section 27 of the Anti-Terrorism Law not only 
violates the Philippine Constitution but as well as 
deontological ethics. As it was established in the 
former part of this study that deontological principles 
believe that actions are judged independently from the 
outcomes, thereby making this section of the law 
unethical. It is worth noting that in hindsight, this 
section of the law has the potential to prevent future 
acts of terrorism, ergo saving thousands or even 
millions of lives. However, the Philippine Constitution 
deems this act as unconstitutional and violates human 
rights; moreover, deontological ethics rules this 
section of the law unethical since it sacrifices the 
rights of a person no matter what the outcome may be. 
Furthermore, this section of the law compromises the 
safety of those who are wrongfully accused, thereby 
strengthening why this law is unethical based on 
deontology. 
 
3.3 Search and Seizure 

In Article III, Section 2 of the Bill of Rights, 
this provision of the Philippine Constitution protects 
the people against unreasonable searches and 
seizures without a proper search warrant or warrant 
of arrest with the exception of a probable cause 
determined by a judge and particularly describing the 
place to be searched or person to be seized. This 
section of the bill of rights allows people to be secure 
in their persons and houses as well as restricting the 
State from abusing their power. 
Republic Act 11479 or the Anti-Terrorism Act of 2020 
in Section 29 —Detention Without Judicial Warrant 
of Arrest, this section of the law explicitly states that 
any law enforcement agent duly authorized by ATC 
has taken custody of persons suspected of sections 4-
12 of the Anti-Terrorism Law shall deliver the 
suspected person to proper judicial authority within a 
period of 14 days from the moment the suspect was 
arrested without incurring any criminal liability. This 
section of the Anti-Terrorism Law violates Article III, 
Section 2 of the Bill of Rights as it allows law 
enforcement to conduct unlawful searches and arrests 
without a warrant issued by a judge. In the case of 
Marissa Torres, who accused two policemen of 
conducting a warrantless search and arrest in her own 
household on January 29, 2020, the accused were 
demoted from their positions as the Quezon City 
People’s Law Enforcement Board ruled that under the 
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Philippine Constitution. The accused argued that 
their search and seizure could be justified under the 
plain view doctrine as they claimed that they noticed 
a suspected firearm in Torres’ sling bag. However, the 
QC PLEB ruled that the warrantless arrest and 
search and seizure conducted by the policemen cannot 
be justified under the plain view doctrine; hence the 
accused actually conducted an illegal and unlawful 
arrest against Torres. 

Moreover, in the discussion of deontology and 
natural rights, this section of the aforementioned law 
also does not abide by the principles that deontology 
and natural rights uphold. While on can be argued 
that detaining a person for up to 14 days without a 
judicial warrant of arrest would be acceptable since 
they are suspected of terrorism and may commit acts 
of terrorism that may endanger the lives of millions, 
however, in Kant’s theory of deontology, the most 
logical solution or the solution that will benefit the 
most will not always be ethical. Upon analyzing this 
particular section of the Anti-Terrorism law using 
deontology, it could be drawn that it does not adhere 
to the beliefs and principles of deontology hence it is 
deemed unethical. In Torres’ case, the two policemen 
decided to search and seize Torres without the proper 
judicial warrant since they suspected that she had a 
firearm; though the intentions of the policemen were 
good, it still violated the rights of Torres ergo making 
their actions unethical since based on deontology, the 
actions are judged independently from their outcome, 
therefore, sacrificing the rights of the accused of the 
greater good is impermissible. Furthermore, Locke’s 
natural rights theory supports Kant’s arguments in 
deontology since according to Locke, natural rights are 
inalienable and that individuals have both rights and 
duty to preserve their own lives. 
 
3.4 Privacy of Communication 

Article III, Section 3 of the Philippine 
Constitution, protects the privacy of communication of 
persons. This right is inviolable except upon lawful 
order of the court or when public safety or order 
requires otherwise, as prescribed by law. Moreover, 
this section of the law also states that any evidence 
obtained in violation of this or the preceding section 
shall be inadmissible for any purpose in any 
proceeding. 

Under Section 16 —Surveillance of Suspects 
and Interception and Recording of Communications, 
of the Anti-Terrorism Act of 2020, notwithstanding 
the Republic Act No. 4200 or otherwise known as the 
“Anti-Wire Tapping Law”, allows law enforcement or 
military personnel to secret wiretap, overhear, and 
listen to, intercept, screen, read, surveil, record, or 
collect, any private communications, conversations, 
discussions, data, information, or messages of any 
person charged with or suspected of committing 

terrorism for up to 60 days upon written order of the 
Court of Appeals. Though this section of the Anti-
Terrorism Law somewhat abides by Article III, 
Section 3 of the Philippine Constitution, Colmenares 
(2021) argues that how is it possible for the court to 
know if there is a crime that is being or about to be 
committed. Colmenares also added that just because 
it [apprehend criminals] is an important or serious 
concern, it does not mean that the fundamental rights 
of others can be violated. Furthermore, it can also be 
argued that the surveillance of suspected terrorists 
that can last up to 60 days is comparatively long as 
opposed to the former national security law, the 
Human Security Act of 2007. 

Taking Kant’s deontological ethics theory, as 
well as Locke’s natural rights theory, this section of 
the law does not abide by the principles that these 
theories adhere to. In this case, invasion of privacy of 
a person, whether or not they are suspected of 
terrorism, is still frowned upon, hence this section of 
the law is not ethical from a deontological perspective. 
As stated by Colmenares, the constitution requires 
that basic rights must be followed, basic steps must be 
followed. This supports Locke’s belief that the 
government should encompass preservations of the 
three fundamental rights, life, liberty, and property, 
for each and every one of its citizens. 
 
4.  CONCLUSIONS 

Upon analyzing the two aforementioned laws 
in this paper, this study has found out that some of the 
sections of the newly enacted Anti-Terrorism Act of 
2020 are not ethical based on the standards of 
Deontology and John Locke’s natural rights theory. 
Not only that but it also does not abide by some 
provisions of the Philippine Constitution and risks the 
human rights of the citizens of the Philippines. 
Certain provisions of the new national security law 
can be classified as unconstitutional, hence the 
importance of this study. It is noteworthy that this 
paper is not against laws on terrorism but rather aims 
that the laws on terrorism be compliant with the 
Philippine Constitution as well as it does not violate 
natural and human rights. Furthermore, this paper 
does not aim to oppose the Anti-Terrorism Act of 2020 
but rather to shed some light on some of the 
unconstitutional provisions of this law. By analyzing 
the aforementioned law, this study allows us to create 
better laws in the future that not only prevent future 
acts of terrorism but also protect the rights of 
individuals and upholds the Philippine Constitution. 
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AAbbssttrraacctt::  The COVID-19 pandemic forced government officials to declare a state of emergency 
in the Philippines. The Department of Education (DepEd) strived for an efficient way to bring 
knowledge to students even without face-to-face classes. DepEd proposed online distance 
learning (ODL), whereby classes will be conducted remotely using online platforms. While 
most studies in the Division of Rizal focused on the teaching strategies, effectiveness of 
modular distance learning, research guide in the new normal (Andres, Discutido, & Martos, 
2020; Caezar & Parungao, 2020; Robles & Miranda, 2020), no study has explored the 
challenges, issues, and possible opportunities among ODL students. Hence, this paper 
attempted to qualitatively investigate the challenges and opportunities of the said learning 
modality among SHS students. A total of ten Grade 11 students from HUMSS and TVL strands 
were conveniently (Barrot, 2018) selected as participants of the study. Online semi-structured 
interview was done to collect data. Findings provided an overview of trials and prospects of 
students’ experiences in ODL based on the six major themes developed. Implications for 
teachers were also drawn from this study. 

KKeeyy  WWoorrddss::  COVID-19 pandemic; Department of Education; new normal in education; online 
distance learning; senior high student 

1. INTRODUCTION
The fight against the new coronavirus 

pandemic has led to profound effects on almost all 
sectors of human society. This includes widespread 
interruption such as travel restrictions (Chinazzi, et 
al. 2020), global economic recession (Fernandes, 
2020), misinformation and controversies (Enitan, 
Ibeh, Oluremi, Olajanyu, & Itodo, 2020) to name a 
few. Responses like lockdown and community 
quarantine have led students and teachers to study 
and work at home using online platforms. 

In the Philippines, Mateo (2021) mentioned in 
his article that government officials had immediately 
suspended the traditional face-to-face classes with the 
threat of high transmission among students during 
early 2020. The Department of Education had set an 
alternative learning modality (Briones, 2020), 
whereby teaching is undertaken remotely and on 
digital platforms. 

Due to the uncertainty brought by the 
pandemic, the use of available technical resources to 
facilitate online distance learning (ODL) has become 
one of the solutions. Thus, a sudden transformation of 
classroom instruction might happen in School Year 
2020-2021, as Javier (2020) mentioned in his essay. 

With the advancement of technology, ODL 
becomes feasible. For synchronous sessions, teachers 
are using free online applications like Google Meet 

and Zoom. While for asynchronous sessions, they use 
Facebook groups, Google classroom, Edmodo, and 
others. 

Nevertheless, ODL has its limitations, 
including unstable internet connection and 
unsatisfactory digital skills of students. Some 
benefits, such as flexibility, can also be a limitation, 
especially for students working at the same time. 

While most studies in the Division of Rizal 
focus on the teaching strategies, the effectiveness of 
modular distance learning, and research guide in the 
new normal (Andres, Discutido, & Martos, 2020; 
Caezar & Parungao, 2020; Robles & Miranda, 2020; 
Sacramento, Ibañez, & Magayon, 2020), no studies 
have investigated the challenges, issues, and possible 
opportunities happening amongst students. 

This research aims to adequately understand 
the students' circumstances and opportunities under 
the ODL format. Strengthening the practices in the 
new learning setup is a concern to make it more 
responsive to the learning needs of students. Hence, 
this study provides an overview of the effects of online 
learning among students to provide classroom 
teachers recommendations on enhancing the 
implementation of ODL. 
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1.1 Research Questions 
1. What are the challenges and difficulties 

faced by Grade 11 HUMMS and TVL 
students during ODL? 

2. What are the opportunities these SHS 
students have during ODL? 
 

2. METHODOLOGY 
 
2.1 Research Design 

The study aims to understand the student’ 
challenges, difficulties, and opportunities while in 
ODL. The study used a directed approach of content 
analysis by Hsieh and Shannon (2005) to validate or 
extend conceptually the themes from the interviews. 
The data was collected through online semi-
structured interviews, with open-ended questions, to 
explore the participants’ experiences.  
 
2.2 Sampling 

A total of ten Grade 11 HUMSS and TVL 
students participated in the study. They were divided 
into two groups, five from the Humanities and Social 
Sciences (HUMSS) and five from the Technical-
Vocational-Livelihood (TVL). Barrot’s (2018) 
convenience sampling technique was used considering 
the voluntary nature of the study. These Grade 11 
students who are officially enrolled in Baras-Pinugay 
Integrated High School for the School Year 2020-2021 
were considered in the study because (1) the said 
grade level has only two strands; and (2) they have the 
most active number of students attending ODL.  

 
2.3 Data Collection 

The interviews were conducted virtually since 
face-to-face interactions were prohibited based on the 
Inter-Agency Task Force (IATF) guidelines. The 
participants were scheduled for the interview based 
on their availability. This is to ensure the time-on-task 
policy of the department. 
 
2.4 Data Analysis 

The study was guided by Hsieh and 
Shannon’s (2005) directed content analysis; hence 
challenges and opportunities that were beyond the 
principles were still noted for possible extended 
findings for the study. A teacher who has been 
teaching for almost eleven years and an early career 
researcher served as the intercoder for this work. In 
addition, the help of an intercoder, who validated the 
analysis of the interview transcripts, was sought to 
guarantee the validity, reliability, and quality of the 
results.. 
 

3.  RESULTS AND DISCUSSION 
 
3.1 The Challenges and Difficulties 
faced by Grade 11 HUMMS and TVL 
Students in Online Distance Learning 
 
3.1.1 On Students’ Internet Stability 

It is crucial to have an internet stable enough 
to support the online learning of students. However, 
most of the participants revealed having a hard time 
when it comes to internet stability. Since ODL is 
conducted virtually, students face challenges due to 
the unstable internet. In fact, four out of five 
participants from TVL and two out of five participants 
from HUMSS claimed that an unstable connection 
makes it difficult to understand the lessons being 
discussed.  
TVL Student E: “I cannot clearly understand the 
lessons because of the intermittent sound and voice. I 
missed an online class because of the unstable 
internet as well, sometimes no internet at all. This is 
making it hard to attend online classes via Google 
Meet.” 

In the above extract, the participant 
expressed struggles in understanding the lessons 
taught in online classes. 
TVL Student C: "The connection is very unstable 
because we can't keep up with the lesson and 
sometimes our account automatically leaves Google 
Meet." 

Similar to the first extract, the participant 
struggled in coping with the lessons due to internet 
issues. 

 
3.1.2 On External Barriers 

Learning is better with a good environment. 
Four out of five TVL participants and three out of five 
participants in HUMSS revealed difficulties when 
studying because of distractions in their environment, 
noise specifically.  
HUMSS Student D: “Because of the loud barking of 
the dog, the shouting, and the high-volume radio of 
our neighbor, sometimes I could not understand what 
our teacher was saying.” 
TVL Student D: “Noises are a big disadvantage 
especially when children are playing in front of our 
house, I am not able to hear the discussion of my 
teachers so sometimes I can’t understand it at all.” 

Participants had trouble understanding the 
teacher’s discussion due to noise from the 
neighborhood, including barking of dogs, high volume 
of radio, people shouting, and children playing in the 
street. 
HUMSS Student C: “Outside nuisance can really be 
troublesome especially with synchronous activities 

553



  
 21ST CENTURY LEARNING 

AND INNOVATIONS 

since it is live. The background noises can ruin your 
focus in the lesson.” 

The participants had trouble due to external 
barriers, and these affected their focus in class. 

 
3.1.3 On Lack of Parental Support 

With the significant shift in the academic 
setting, it must be imperative for students to have 
parental support in their studies since this is 
significantly related to academic achievement (Javier 
& Jubay, 2019). There is an agreement between the 
participants regarding the necessity for parental 
support. Data from four out of five TVL participants 
and four out of five HUMSS participants revealed how 
parental support affects their learning.  
HUMSS Student A: “If parents will not support their 
children with their education, the student might lose 
his or her motivation causing them to neglect their 
responsibility.” 
HUMSS Student C: “I think if your parents won’t 
support you, you’ll lose your inspiration and 
motivation in doing your activities.” 
TVL Student C: “It is quite difficult to study without 
parent's support as this adds to the problem of a 
student that may result for him/her to stop studying.” 

In the extracts, the participants perceived 
lack of parental support as a factor adding to students’ 
stress. Parental support is necessary for a student's 
motivation and prevents a student from neglecting 
their responsibility. 

 
3.2 The Opportunities of SHS Students 
in Online Distance Learning 
 
3.2.1 On Comfortability 

Despite having drawbacks, the brighter side 
of ODL is that it provides comfortability among 
students, away from the danger caused by the global 
pandemic.  
HUMSS Student E: “It is better because it is quiet, I 
am able to answer my tasks thoroughly and am not 
rushed.” 

Since classes are conducted virtually, 
students are not obliged to finish their tasks within 
the day and after each class, they can easily loosen up. 
This gives them more opportunity to thoroughly 
execute their tasks. 
HUMSS Student C: “At first it was awkward, 
answering with my parents listening but as time went 
by, I got used to it and it is much more comfortable 
now.” 
HUMSS Student D: “I’m having a hard time because 
I’m not used to this kind of study but as time goes on, 
I’ve been enjoying it.” 

Within the comfort of the learner’s home, their 
parents can freely observe their learning ability, 
boosting their performance academically. 

 
3.2.2 On Affordability 

Online learning is more cost-efficient 
compared to physical learning. Online learning 
eliminates the cost points of student transportation, 
student meals, and most importantly, real estate 
(Gautam, 2020). Students do not need to pay for 
unnecessary things such as transportation fairs. 
Learners can easily access their lessons and with the 
paperless submissions for their activities, it is highly 
evident that online learning is much more affordable.  
TVL Student E: “Face-to-face classes cost much more 
than online class. You do not have to spend much now 
that you are at home. I also do not need to spend for 
buying notebooks for different subjects.” 
TVL Student C: “ODL is cost-efficient because my 
parents don’t need to spend for my expenses 
(allowance, lunch, snacks, etc.) because I am studying 
at home.” 

It shows that ODL can also cut the cost for 
students like travel expenses, allowance, food, and 
others. This allows their parents to allocate the 
intended budget for the expenses to other household 
needs.  

Online learning cuts most of the costs needed 
for physical learning, making it more cost-effective for 
the student’s family. 

 
3.2.3 On Time-Management 

With flexibility comes the need for students 
to prioritize their time accordingly (Best, 2020). ODL 
promotes student’s responsiveness when it comes to 
managing their time for future purposes too.  

Students’ schedules are flexible, giving them 
the accountability for their time. It molds the 
student’s ability to organize what they need to do next 
to efficiently make use of their allotted time. 

They are free from the obligations of studying 
at a specific time, but this raises their awareness of 
doing their responsibility as a student naturally. 
TVL Student C: “I do not need to wake myself early 
just to prepare stuff and go to school, I only need to 
prepare myself and my device for online class. I can 
freely manage my time as well because there is 
allotted time for online classes. I can spend my 
remaining time doing household chores and other 
things. I can also synchronize doing household chores 
and attend my class too.” 
TVL Student E: “I can do house chores after my 
classes online, sometimes I am able to do my house 
chores and online classes at once. I can manage my 
time more effectively unlike in the face-to-face 
classes.” 
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Because of ODL, some students can even 
multitask. Learners are allocating specific time to 
study based on their own preferences, making their 
performance better. 
HUMSS Student A: “Now that I can control my own 
time when it comes to studying and doing household 
chores, it is much easier for me to move and decide 
what I should do next.” 

With ODL as a learning modality, students 
systematically decide what they will do for a single 
day, making them more progressive and efficient. 
 
4.  CONCLUSIONS 

The educational landscape is highly affected 
by the COVID-19 pandemic. In the Division of Rizal, 
this study presented some of the new normal 
situations in the school setting. Students are 
experiencing problems in ODL, but they see a silver 
lining amidst these issues. Teachers are encouraged 
to extend understanding because students are still 
coping with the changes in the new normal.  

Classroom teachers must tailor-fit their 
online instructions to meet the needs of diverse 
students, even though there are challenges on how to 
provide and deliver quality education amidst 
exceptional times. Localized and contextualized online 
instructions will make learning engaging and 
meaningful among students. 

The study has limitations since it only 
surveys a few participants and focuses only on ODL 
students in consideration of the COVID-19 pandemic. 
It is suggested that future studies in line with ODL 
should have more participants and do quantitative 
research using the themes generated in the current 
study to obtain more data that will help teachers and 
school administrators revisit and recalibrate the 
current School Learning Continuity Plan. 

This present study hopes to shed light on the 
issues and challenges of ODL students which will help 
schools improve the delivery of ODL. Finally, this 
study gives significant input to some of the lived 
experiences of students during the pandemic.  
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Dietary Calcium Source on the Egg Characteristics of Layer Hens 

(Gallus gallus domesticus) 
 

Kurt Nheil A. Cueto, Matthew Alexander B. De Villa, and Richard Francis R. Torres 
Philippine Science High School - CALABARZON Region Campus, Batangas City, Batangas 

 
AAbbssttrraacctt::  The study focuses on the ability to use the exoskeleton of blue crab as alternative 
calcium and carotenoid supplement for layer hens and its effects on egg characteristics. Three 
groups of eighty layer hens each were fed a base feed formulation following the standards of 
the University of the Philippines Los Baños. The feeds were base feed as negative control (NG), 
a base feed with natural egg yolk colorants (capsorubin and lutein) as positive control (PG), 
and a base feed with 1% ground blue crab exoskeletons, as experimental (EG). The feeding 
lasted four weeks before egg collection. The eggs were weighed for their albumen, yolk, shell, 
and egg weight. The egg yolk color was determined using a DSM Fan and a digital Chroma 
meter, and the shell thickness using digital calipers. Statistical treatment was done through 
Kruskal Wallis test using SPSS software. Results showed that eggs of EG had significantly 
heavier shells with a mean of 5.93±0.11g, compared to 5.83±0.08g of the NG and 5.55±0.08g of 
the PG. Eggshell thickness was not significantly different among the three groups. Egg yolk 
color was significantly different in PG with a mean DSM gradient value of 11.96±0.11, 
compared to 5.92±0.14 of the NG and 6.48±0.20 of EG. Ground blue crab exoskeleton as a 
calcium supplement may increase the weight of the eggshells but may not intensify the egg 
yolk color. 
   
KKeeyy  WWoorrddss::  Layer hens; calcium; carotenoid; crab; egg 

 
1. INTRODUCTION 

According to the Philippine Statistics 
Authority (2019), egg production has grown, at the 
highest rate of increase, by 43.4% from January 2019 
to March 2019. The industry has produced 142.01 
metric tons of eggs from January to March of 2019, as 
opposed to the 130.55 metric tons of eggs produced in 
the same months of the previous year. 

Layer hens (Gallus gallus domesticus) are 
domesticated chickens bred specifically for the 
production of eggs. According to the Philippine 
Statistics Authority (2019), as of July 2019, there are 
40.4 million-layer hens in inventory. The feeds consist 
of raw ingredients which contain the nutritional 
requirements of laying hens. These include sources of 
energy and carbohydrates, protein, vitamins, 
minerals, and oils (PHILSAN, 2003).  

For layer hens, a key component of their feeds 
is the mineral source, specifically calcium. Calcium 
increases the quality of the egg in terms of its shell. 
With its increasing demand for feeds, the layer hen 
industry varies in sources of calcium, such as 
limestone grits and limestone fines. The average 
commercial feed supplemented with calcium 
carbonate grit usually has sufficient calcium, 
phosphorus, manganese, and vitamin D to produce 
sound shells (Ahmadi et al., 2011).  

Egg yolk color is also an essential parameter 
of egg quality. There are egg yolk colorants, which act 
as a feed component to intensify or modify the color of 
egg yolks from chickens that consume them. The 
number of egg colorants added on feeds is vital 
because, according to Zaheer (2017), the yolk color is 
“largely dependent on hen’s feed composition.” The 
yolk color is important to consumers’ acceptability 
because a richer-colored yolk meant a healthier and 
more nutritious egg since the hen’s diet came from 
natural pigments (Severson, 2020). Some egg 
colorants are capsorubin and lutein, making the egg 
yolk slightly darker and lighter, respectively. 
Capsorubin is a natural pigment found in chili 
peppers, which coexists with capsaicin to provide dark 
red colors. It is an excellent source of vitamin A and 
contains dietary fiber, vitamin E, B6, and folate 
(Hassan et al., 2019). On the other hand, Lutein is a 
natural pigment in vegetables, which gives them their 
bright, yellow pigment (Zaheer, 2017). 

This study used Callinectes sapidus, 
commonly known as blue crabs, widely used for 
human consumption. The study utilized the 
exoskeleton of C. sapidus since this is being discarded 
and considered as factory waste after the meat from 
this crab is extracted and manufactured into other 
food products. 
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The exoskeleton of a blue crab covers almost 
all parts of its body and consists of multiple 
components, including calcium carbonate (CaCO3), 
estimated to comprise 27.5% of the total exoskeleton. 
This may make it a viable source of dietary calcium for 
layer hens. In line with this, the study aimed to assess 
if using crab exoskeleton as a dietary calcium source 
may increase the hardness and thickness of layer hen 
eggshells. The crab exoskeleton also contains 
carotenoids, which may modify the egg yolk color.  

Proximate analysis is a standardized series of 
tests to feed to determine crude protein, crude fiber, 
crude fat, crude ash, dry matter, and moisture content 
(Mæhre, 2018). It is done using various tests using 
different apparatuses for each substance measured 
and is a standardized test for chicken and pig feeds. 
This was used to determine the calcium content of the 
crab shells. 

Following the statements above, this study 
aims to investigate the effect of using crab 
exoskeletons as a dietary calcium source on the egg 
quality of layer hens in terms of egg characteristics, 
specifically, egg weight, egg yolk weight, albumen 
weight, shell thickness, and egg yolk color. 

 
2. METHODOLOGY 
 
2.1 Site and duration of the study 

The study was conducted from January 2020 
to February 2020 at the University Animal Farm, 
Institute of Animal Science, College of Agriculture and 
Food Science, University of the Philippines Los Baños, 
Laguna.  
 
2.2 Experimental design 

A total of two-hundred forty (240) laying hens, 
provided by the UPLB-IAS, were housed and fed at 
the University Animal Farm and were at post-peak of 
production (H&N Super Nick).  

The hens were randomly allotted to three 
different dietary treatments of ten replicates, each 
with eight chickens.  The total number of laid eggs was 
recorded daily. Egg characteristics were recorded 
during the last week of feeding.  

 
2.3 Feed formulation and feeding 

Three different experimental layer diets had 
been formulated in crumble form. The first diet was 
the control diet with a formulation given by UPLB-
IAS. The second diet was the same formulation as the 
first diet added with one kilogram per ton of 
capsorubin and one kilogram per ton of lutein, both 
provided by UPLB-IAS. The third diet was also the 
same formulation as the first diet added with 1% crab 
shell meal. The base feed was milled with respective 
components using a mill. Each pen was offered with 

their diet and water ad libitum for four weeks. The 
diet composition used for feeding the hens is shown in 
Table 2.1. 
 

TTaabbllee  22..11 Composition of Experimental Diets of 
Layer Hens 

 
 
2.4 Proximate analysis 

The crab exoskeleton had undergone 
proximate analysis at LQCC. Proximate analysis was 
done to determine the components of the exoskeleton 
of the crab. The guidelines given by LQCC were 
followed for the preparation of crab shell meals for 
analysis. The components of the base diet are 
gathered through the indicated values in the sack of 
the feed. 

 
2.5 Data collection 

Eggs were collected for analysis at the end of 
the 28-day experimental period with 139 eggs. 
Individual eggs were weighed using a standard digital 
weighing scale. The eggs were broken manually, and 
the egg yolk was separated from the egg white using a 
manual egg separator. The color of the egg yolks was 
measured in two different methods. The first method 
used a DSM Yolk fan and was performed by one 
researcher only. The second method used a Konica 
Minolta Chroma Meter CR-410, provided by UPLB-
IAS Director. The Chroma meter was calibrated first 
before the start of collection using the proper 
procedure instructed by the manufacturer. The shell 
thickness was measured using a digital caliper and 
was measured in three different parts of an egg, the 
tip, middle, and butt. Shell weight was recorded after 
eight (8) days of drying at room temperature. 
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2.5 Statistical Treatment 
The data collected from the eggs were 

analyzed statistically using the Kruskal-Wallis test at 
95% confidence interval through SPSS statistical 
software to observe the differences between the values 
of the variables, which are the egg qualities, among 
the three groups. The researchers originally planned 
to use One-way ANOVA by comparing the mean of the 
variables from each treatment since this is the most 
suitable statistical analysis for the data because this 
can determine if there is a significant difference in the 
effect of the independent variables (treatments) to the 
dependent variables (egg qualities). However, the 
data violated multiple assumptions of tests, including 
the normality using Kolmogorov-Smirnov test and 
homogeneity of variance using Levene’s test returning 
results unsuitable for One-way ANOVA. The data also 
underwent screening using box plotting to determine 
extreme outliers. The groups were compared to each 
other to determine if there is a significant difference 
among the groups. They were further compared by 
pair to decide which groups contained substantial 
differences. 
 

TTaabbllee  33..11  Summary of Means and Kruskal Wallis 
Analysis of the egg characteristics at 95% confidence 

interval 
(𝝰𝝰 = 0.05). 

 
Results were presented as mean ± S.E. of 10 replicates observation. groups with 
significant difference (p<0.05) have parenthesis in their row heading.  
L * is a measurement of black to white on a scale of 0 to 100. 
a * is a measurement of green (-) to red (+). 
b * is a measurement of blue (-) to yellow (+). 
Values with the same letter (a,b) in the same column are significantly different 
from each other. 

 
3.  RESULTS  
 
3.1 Weight 

In Table 4.1, the negative control group 
(NCG) exhibits the highest values in egg yolk, egg 
white, and the whole egg weight among the other 
groups.  

The experimental group (EG) has the highest 
value in shell weight, which is significantly higher 
than the positive control group (PCG) but not with the 
NCG. The difference between the three groups is 
significantly different. 

 
 

3.2 Shell Thickness 
In Table 4.1, the negative control group 

exhibits the highest eggshell thickness value 
compared to the other group. It is only significantly 
higher in the positive control group and not in the 
experimental group. 

 
3.3 Yolk color 

In terms of Chroma meter measure 
measurement, PCG has the highest a* value which 
means it is the reddest in color among the feeds. Still, 
it also has the lowest value in L* and b*, which 
indicates that it has a darker color and the least 
yellow. It also exhibited the highest yolk color rating 
in terms of the DSM yolk Fan, with a mean of 11.95 

In comparing NCG and EG, NCG has a 
greater L* value which means it is more light-colored 
than EG; however, its a* value is less than the 
experimental, which indicates that the experimental 
is redder in color. The highest b* value is shown by the 
negative control group, which means it is the most 
yellow. 

 
 
4.  DISCUSSION 

From the results, it can be said that there is 
no significant difference (α=0.05) in the effect of C. 
sapidus-based feeds on egg weight when compared 
among the groups.  

NCG has the heaviest albumen weight 
values, whereas EG may have lighter weight but has 
values that can be attributed to calcium content. This 
was supported by data in the study of Ribeiro et al. 
(2016), where they also observed that increasing the 
amount of calcium in the diet decreases the amount of 
albumen in the egg.  

In terms of shell weight, the EG has the 
highest value. It supports the proximate analysis of 
experimental feed and crab meal that it has higher 
calcium content than the other group. This was in line 
with the study of Ribeiro, et al. (2016) since their 
research observed that an increase in calcium content 
also increases the shell weight. There is a significant 
difference (α=0.05) in C. sapidus-based feeds on shell 
weight compared to the groups.  

The NCG has the highest shell thickness 
value, but its feed calcium content does not contain the 
highest calcium. There is a significant difference 
(α=0.05) in the effect of C. sapidus-based feeds on shell 
thickness when compared to the PCG but has no 
significant difference when compared to the NCG. 
There may be other factors that affect the eggshell 
thickness, including the physical characteristics of the 
layer hen.  

For the yolk color based on the Chroma 
meter, the NCG and the EG have values that are not 
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significantly different, but the PCG has a significantly 
different value than the two groups. There is a 
significant difference (α=0.05) in the effect of C. 
sapidus-based feeds on yolk color L*, a*, and b* when 
compared among the groups. There is a significant 
difference in C. sapidus-based feeds on yolk color L*, 
a*, and b* when compared to the PCG but has no 
significant difference compared to the NCG. 

There is a significant difference (α=0.05) in C. 
sapidus-based feeds on DSM fan yolk color compared 
to the groups. The PCG also exhibited the highest yolk 
color rating in terms of the DSM yolk Fan, with a 
mean of 11.96 among the varied group. Since the PCG 
is the basal feed diet supplemented with capsorubin 
and lutein as egg yolk colorants, the egg yolk color 
would appear to become much brighter among the 
three groups. This is supported by Grashorn (2016) 
study, where it was found that the addition of red and 
yellow colorants in the egg affects the color of the yolk, 
which makes it more golden-orange.  
 
5.  CONCLUSION 

In the study, three groups of layer hens were 
subjected to three different treatments, NCG, PCG, 
and EG. 

The EG had the eggshells with the most 
positive significant weight difference but did not 
significantly change the egg yolk color compared to 
the NCG. The PCG had the most different egg yolk 
color yield among the treatments. It could be said 
from here that ground crab exoskeleton may be a 
viable calcium supplement for layer hen feeds but 
may not be a viable egg yolk colorant. 

The proximate analysis results further 
support the effectiveness of the crab exoskeletons as 
a calcium supplement due to the calcium 
composition of the crab meal being higher than that 
of the basal feed diet at 23.59%. 

However, compared to limestone grits, the 
most commonly used calcium supplement, ground 
crab exoskeleton, has a considerably lower calcium 
content. Thus, it could be said that limestone grits 
may still be more effective as a calcium supplement 
on a basal feed diet. With these mentioned, it can be 
concluded that ground crab exoskeletons have the 
potential to be used as a commercially available 
calcium supplement for layer hens but not as a 
viable source of egg yolk colorant. However, it may 
work in conjunction with the egg colorants used in 
the PCG, namely capsorubin and lutein, as 
supplements for calcium and egg yolk colorants. 
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