
QUALITY ENHANCEMENT OF ELOS

Le Van Tan, Nguyen Huy Phuc1, Johnson Ong Chee Bin, Do Khoa Thuy Kha, Nguyen Chi Hung, 
Nguyen Thi Thu Hien, Nguyen Thanh Long and Hoang Le Thi Tuyet.

Outcomes-Based Concept

1E-mail: nguyenphuoc480840@gmail.com. – Office of Testing and Quality Assurance, Industrial University of Ho Chi Minh City

Processes or Plan

Evaluation for Improvement

Assessment Metrics and Methods

Assessment

From whom

to collect data

When to 
collect data

Interpretation
of the results

Plan for
improvement

PRINCIPLES OF PROGRAM ASSESSMENT
Focus of providing evidence of program assessment is on the 

cumulative effect of student learning and influences

ASSESSMENT METRICS 
AND METHODS

ASSESSMENT 
SCHEDULE 
AND FREQUENCY

PROCESSES OR PLAN

EVALUATION FOR 
QUALITY ENHANCEMENT

1

2

3

4

Figure describes a 1-year cycle program assessment and evaluation plan during
three years from 2017 to 2020. The QA team processes data collected from lecturers
through course-embedded assessments; from the enterprises through the post-
internship assessment; and from pre-internship assessment of students. The
assessment results of PIs in each cycle are reviewed and decided to improve on
assessment methods , teaching methodology, curriculum,... by the program
Scientific Committee and Program Chair. The improvement on the assessment tools
is applied after the first cycle. The assessment results of the next cycle will be
processed and used to improve the curriculum, teaching methods and assessment.

ELOs are evaluated based on their performance indicators (PIs)

PIs - Specific, measurable statements 
identifying student performance(s) 

required to meet the outcome; confirmable 
through evidence.

ELO c: To conduct standard tests and 
measurements; to conduct, analyze, and 
interpret experiments; and to apply 
experimental results to improve processes.

1. PI1: Test/Verify the operation of the 
machine based on simulation software.

2. PI2: Use the measuring instruments to 
measure the sizes/ dimensions, hardness, 
roughness and mechanical properties of 
the parts/ elements

In each cycle, the ELOs are evaluated based on the assessment tools, where F represents all
PIs and P describes some PIs of the corresponding ELO that can be assessed by the
corresponding tool. The results assessed on different instruments will be used for
comparison and consideration when deciding on appropriate improvements.

Course-embedded assessment F F F F F F F F F F F

Pre-internship assessment P

Post-internship assessment F P F P F P P P P F P

i j k
ELOs

Assessment Tools 
a b c d e f g h

+ Course-embedded assessment
This assessment method is used to measure the CLOs of courses that serve to assess

to PIs of ELOs in the program. As CLOs support for PIs at different levels (I, R, E), PI will be
mainly assessed on some courses whose CLOs are at level E. Some courses corresponding
to I and R levels are also assessed in order to finding out the cause when the attainment
of the corresponding performance indicator does not reach the expected degree.

+ Post-internship assessment
After students complete the internship attachment, we send a questionnaire to

assess some performance indicators to the enterprises hosting the internship. This
questionnaire covers the rubrics of the corresponding performance indicators to ensure
the reliability of the assessment tool. Unlike other assessment tools, this tool is
conducted by external assessors who are the instructors supervising the student's
internship in the enterprise. The results of this tool, therefore, are also used to verify
those of the above tools.

To reduce the instructors’ workload when assessing our students, we limit the
number of questions in each questionnaire to just around 10 questions and apply
different questionnaires to different enterprises as long as more than 30 students are
assessed per questionnaire to ensure the statistical reliability.

+ Pre-internship assessment
Before students come to the enterprises for the internship attachment, these

students must attend a test of some necessary knowledge and skills. Through this test,
some PIs of SO will be assessed and evaluated objectively.

Assessment Schedule and Frequency

S1 of 
cycle

S2 of
 cycle

03414; 03523(2) 03414 
03484 03484
03523
03507 Survey Post-internship Assessment June and December 2017, 2018, 2019

03417 03417(1) 
03416 03416(1)
03507 Survey Post-internship Assessment June and December 2017, 2018, 2019

ELO c: To conduct standard tests and measurements; to conduct, analyze, and interpret experiments; and to apply experimental results to 
improve processes.

PIs Educational 
strategies

Method (s) 
of 

Assessment

Where E data 
are collected

Where I,R  data
 are collected

Length of E 
assessment 
cycle (yrs)

Year of E data 
collection

PI1: Verify the operation 
of the 
machine using the 
simulation softwares.

one year 2017, 2018, 2019

PI2 : Use the measuring 
instruments to measure 
the sizes/ dimensions, 

   

one year 2017, 2018, 2019

SO(c). An ability to conduct standard tests and measurements; to conduct, analyze, and interpret experiments; and to apply experimental results to improve processes.

Performance Indicator # Achieved# Below Total # % achieve Target % Target Met
PI 1 Verify the operation of the machine using the simulation softwares. 217 0 217 100.0% 70% Yes
PI 2 Use the measuring instruments to measure the sizes/ dimensions, hardness, roughness and mechanical properties o    217 12 229 95% 70% Yes

217
2170
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210
212
214
216
218
220
222
224
226
228
230

Verify the operation of the machine using the
simulation softwares.

Use the measuring instruments to measure
the sizes/ dimensions, hardness, roughness

and mechanical properties of the parts/
elements.

Student Achievment of Target for Outcome c

# Achieved # Below

100.0% 95%

0%

70%

Verify the operation of the machine using
the simulation softwares.

Use the measuring instruments to
measure the sizes/ dimensions, hardness,
roughness and mechanical properties of

the parts/ elements.

Percent of Students Achieving Target for 
Outcome c

% achieved

• Students perform better when they get feedback on their performance to know
their areas of strength and weakness and what they need to do to improve.

• Students perform better when they know the relevance of what they are
learning to their future careers and personal lives.
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		ELOs
Assessment Tools 		a		b		c		d		e		f		g		h		i		j		k



		Course-embedded assessment		F		F		F		F		F		F		F		F		F		F		F

		Pre-internship assessment								P

		Post-internship assessment		F		P		F		P		F		P		P		P		P		F		P






a



		SO(a).An ability to select and apply the knowledge, techniques, skills, and modern tools of the discipline to broadly defined engineering technology activities

		PIs		Educational strategies		Method (s) of Assessment		Where E data are collected		Where I,R  data
 are collected				Length of E assessment cycle (yrs)		Year of E data collection

										S1 of 
cycle		S2 of
 cycle

		PI1: An ability to select
 and use CAD software to make drawings.		03436						03436				one year		2017, 2018, 2019

				03475								03475

				03523				03523(2)

				3507		Survey		Post-internship Assessment						June and December		2017, 2018, 2019

		PI2: An ability to select 
and use CAE software for analysis and calculation in mechanical design.		04480								04480		one year		2017, 2018, 2019

				03414						03414

				03418;						03418

				03475				03475(1)

				3507		Survey		Post-internship Assessment						June and December		2017, 2018, 2019

		PI3: An ability to use 
machine tools and other equipment to process specimens with simple shapes.		03491						03491				one year		2017, 2018, 2019

				03487						03487

				03486								03486

				03440 				'03440(2)

				03530				03530(2)

				3507		Survey		Post-internship Assessment						June and December		2017, 2018, 2019





b



		SO(b).An ability to select and apply knowledge of mathematics, science, engineering, and technology to engineering technology problems that require the application of principles and applied procedures or methodologies.

		PIs		Educational strategies		Method (s) of Assessment		Where E data are collected		Where I,R  data are collected				Length of E assessment cycle (yrs)		Year of E data collection

										S1 of cycle		S2 of cycle

		PI1: Apply physical principles 
in mechanic computation.		03404 								03404 		one year		2017, 2018, 2019

				03405						03405

				03437						03437

				03472						03472

				03414				03414(1)

				3507		Survey		Post-internship Assessment						June and December		2017, 2018, 2019

		PI2: Use applied mathematics
 in mechanic computation.		03404								03404		one year		2017, 2018, 2019

				03405						03405

				03505								03505

				03418				03418(1)

				3507		Survey		Post-internship Assessment						June and December		2017, 2018, 2019

		PI3: Apply the knowledge 
of strength of materials to calculate the strength of machine elements.		03437;						03437				one year		2017, 2018, 2019

				03492;								03492

				03474				03474(1)

				3507		Survey		Post-internship Assessment						June and December		2017, 2018, 2019

		PI4: Apply knowledge of 
machine elements in the design of transmissions.		03492								03492		one year		2017, 2018, 2019

				03472						03472

				03515						03515

				03474				03474(1)

				03517				03517(2)

				3507		Survey		Post-internship Assessment						June and December		2017, 2018, 2019





c



		ELO c: To conduct standard tests and measurements; to conduct, analyze, and interpret experiments; and to apply experimental results to improve processes.


		PIs		Educational strategies		Method (s) of Assessment		Where E data 
are collected		Where I,R  data
 are collected				Length of E assessment cycle (yrs)		Year of E data collection

										S1 of 
cycle		S2 of
 cycle

		PI1: Verify the operation of the 
machine using the simulation softwares.		03414; 				03523(2)		03414 				one year		2017, 2018, 2019

				03484								03484

				03523

				03507		Survey		Post-internship Assessment						June and December		2017, 2018, 2019

		PI2 : Use the measuring instruments to measure the sizes/ dimensions, hardness, roughness and mechanical properties of the parts/ elements.		03417				03417(1) 						one year		2017, 2018, 2019

				03416				03416(1)

				03507		Survey		Post-internship Assessment						June and December		2017, 2018, 2019





d



		SO(d). An ability to design systems, components, or processes for broadly defined engineering technology problems appropriate to program educational objectives.

		PIs		Educational strategies		Method (s) of Assessment		Where E data are collected		Where I,R  data
 are collected				Length of E assessment cycle (yrs)		Year of E data collection

										S1 of 
cycle		S2 of
 cycle

		PI1: Design machinery from the technical requirements of a technological problem.		03463						03463				one year		2017, 2018, 2019

				03492								03492

				03414						03414

				03523				03523(2)

				3507		Survey		Post-internship Assessment						June and December		2017, 2018, 2019

		PI2: Apply the principles
 of mechanical engineering design to meet the requirements of the design problem.		03438						03438				one year		2017, 2018, 2019

				03471						03471

				03474						03474

				03517								03517

				03523				03523(2)

						Survey				Pre-internship Assessment				October		2017, 2018, 2019

				3507		Survey		Post-internship Assessment						June and December		2017, 2018, 2019

		PI3: Select the 
appropriate materials for mechanical engineering requirements.		03416						03416				one year		2017, 2018, 2019

				03515						03515

				03517				03517(2)

						Survey				Pre-internship Assessment				October		2017, 2018, 2019

				3507		Survey		Post-internship Assessment						June and December		2017, 2018, 2019





e



		SO(e). An ability to function effectively as a member or leader on a technical team.

		PIs		Educational strategies		Method (s) of Assessment		Where E data are collected		Where I,R  data
 are collected				Length of E assessment cycle (yrs)		Year of E data collection

										S1 of 
cycle		S2 of
 cycle

		PI1: Complete the work assigned.		03482						03482				one year		2017, 2018, 2019

				03512								03512

				03517								03517

				03507				03507(1)

				3507		Survey		Post-internship Assessment						June and December		2017, 2018, 2019

		PI2: Share the work of the group.		03463						03463		03512		one year		2017, 2018, 2019

				03512								03517

				03517

				03507				03475(1)

				3507		Survey		Post-internship Assessment						June and December		2017, 2018, 2019

		PI3: Listening and Discussion.		03463						03463				one year		2017, 2018, 2019

				03512								03512

				03517								03517

				03507				03507(1)

				3507		Survey		Post-internship Assessment						June and December		2017, 2018, 2019

		PI4: Respect the code of 
conduct of the group.		03512; 								03512		one year		2017, 2018, 2019

				03517								03517

				03507				03507(1)

				3507		Survey		Post-internship Assessment						June and December		2017, 2018, 2019





f



		SO(f). An ability to identify, analyze, and solve mechanical engineering technology problems.

		PIs		Educational strategies		Method (s) of Assessment		Where E data are collected		Where I,R  data
 are collected				Length of E assessment cycle (yrs)		Year of E data collection

										S1 of 
cycle		S2 of
 cycle

		PI1: Identify and 
determine the technical requirements of the technological problem.		03417						03417				one year		2017, 2018, 2019

				03471						03471

				03517								'03517

				03523				03523(2)

				3507		Survey		Post-internship Assessment						June and December		2017, 2018, 2019

		PI2: Discrete the large 
technical problems into small problems.		03438						03438		03517		one year		2017, 2018, 2019

				03517

				03523				03523(2)

				3507		Survey		Post-internship Assessment						June and December		2017, 2018, 2019

		PI3: Demonstrate the
 ideas to solve the problem of technology (shown in drawings).		03406								03406		one year		2017, 2018, 2019

				03474						03474

				03517				03517(2)

				3507		Survey		Post-internship Assessment						June and December		2017, 2018, 2019





g



		SO(g). An ability to apply written, oral, and graphical communication in both technical and non-technical environment and an ability to identify and use appropriate technical literature.

		PIs		Educational strategies		Method (s) of Assessment		Where E data are collected		Where I,R  data are collected				Length of E assessment cycle (yrs)		Year of E data collection

										S1 of cycle		S2 of cycle

		PI1: Write technical reports and emails.		03463						03463				one year		2017, 2018, 2019

				03512								03512

				03507						'03507

				03523				03523(2)

				3507		Survey		Post-internship Assessment						June and December		2017, 2018, 2019

		PI2: Presentation.		03463						03463				one year		2017, 2018, 2019

				03512								03512

				03523				03523(2)

				3507		Survey		Post-internship Assessment						June and December		2017, 2018, 2019

		PI3: Prepare and use images and figures in presentations.		03463						03463				one year		2017, 2018, 2019

				03512								03512

				03523				03523(2)

				3507		Survey		Post-internship Assessment						June and December		2017, 2018, 2019

		PI4: Draw the assembly 
drawings and detailed drawings of a mechanical design.		03492						03492				one year		2017, 2018, 2019

				03472								03472

				03515						03515

				03523				03523(2)

				3507		Survey		Post-internship Assessment						June and December		2017, 2018, 2019

		PI5: Draw the assembly drawings and detailed drawings of a mechanical design.		03483								03483		one year		2017, 2018, 2019

				03515				03515(1)

				03517				03517(2)

				3507		Survey		Post-internship Assessment						June and December		2017, 2018, 2019





h



		SO(h). An understanding of the need for, and an ability to engage in, continuing professional development.

		PIs		Educational strategies		Method (s) of Assessment		Where E data 
are collected		Where I,R  data
 are collected				Length of E assessment cycle (yrs)		Year of E data collection

										S1 of 
cycle		S2 of
 cycle

		PI1: Explain the direction of career development in the field of machanical engineering technology.		03463						03463				one year		2017, 2018, 2019

				03512								03512

				03507				03507(1)

				3507		Survey		Post-internship Assessment						June and December		2017, 2018, 2019

		PI2: Ability to self-study new knowledge/ approaches to conduct the Capstone project.		03512								03512		one year		2017, 2018, 2019

				03517								03517

				03523				03523(2)

				3507		Survey		Post-internship Assessment						June and December		2017, 2018, 2019





i



		SO(i). An understanding of professional, ethical, legal, security, and social issues and responsibilities.

		PIs		Educational strategies		Method (s) of Assessment		Where E data are collected		Where I,R  data
 are collected				Length of E assessment cycle (yrs)		Year of E data collection

										S1 of 
cycle		S2 of
 cycle

		PI1: Explain the rules/ 
codes of professional ethics of engineers.		03482						03482				one year		2017, 2018, 2019

				03512				03512(2)

				3507		Survey		Post-internship Assessment						June and December		2017, 2018, 2019

		PI2: Conduct the
 appropriate behavioral culture in the enterprises.		03463						03463				one year		2017, 2018, 2019

				03482								03482

				03507				03507(1)

				3507		Survey		Post-internship Assessment						June and December		2017, 2018, 2019

		PI3: Explain the key terms of the intellectual property law.		03463						03463				one year		2017, 2018, 2019

				03482				03482(2)

				3507		Survey		Post-internship Assessment						June and December		2017, 2018, 2019





j



		SO(j). A knowledge of the impact of mechanical engineering technology solutions in a societal and global context.

		PIs		Educational strategies		Method (s) of Assessment		Where E data 
are collected		Where I,R  data
 are collected				Length of E assessment cycle (yrs)		Year of E data collection

										S1 of 
cycle		S2 of
 cycle

		PI1: An ability to comply with the regulations on labor safety in the mechanical engineering.		03491						03491				one year		2017, 2018, 2019

				03487						03487

				03486								03486

				03421				03421(2)

				3507		Survey		Post-internship Assessment						June and December		2017, 2018, 2019

		PI2: An ability to identify factors influencing the environment / health of a mechanical solution.		03482 						03482 				one year		2017, 2018, 2019

				03474						03474

				03517				03517(2)

				3507		Survey		Post-internship Assessment						June and December		2017, 2018, 2019





k



		SO(k). A commitment to quality, timeliness, and continuous improvement.

		PIs		Educational strategies		Method (s) of Assessment		Where E data are collected		Where I,R  data
 are collected				Length of E assessment cycle (yrs)		Year of E data collection

										S1 of 
cycle		S2 of
 cycle

		PI1: A commitment to 
quality.		03483								03483		one year		2017, 2018, 2019

				03515						03515

				03530				03530(2)

				3507		Survey		Post-internship Assessment						June and December		2017, 2018, 2019

		PI2: Discrete the large 
technical problems into small problems.		03515						03515				one year		2017, 2018, 2019

				03507						03507

				03523				03523(2)

				3507		Survey		Post-internship Assessment						June and December		2017, 2018, 2019

		PI3: Give an appropriate
 proposal to improve a product.		03517								03517		one year		2017, 2018, 2019

				03507						03507

				03523				03523(2)

				3507		Survey		Post-internship Assessment						June and December		2017, 2018, 2019






Outcome G summary



		SO(c). An ability to conduct standard tests and measurements; to conduct, analyze, and interpret experiments; and to apply experimental results to improve processes.



				Performance Indicator										# Achieved		# Below		Total #		% achieved		Target %		Target Met				Assessment Tool

		PI 1		Verify the operation of the machine using the simulation softwares.										217		0		217		100.0%		70%		Yes

		PI 2		Use the measuring instruments to measure the sizes/ dimensions, hardness, roughness and mechanical properties of the parts/ elements.										217		12		229		95%		70%		Yes







Student Achievment of Target for Outcome c

# Achieved	

Verify the operation of the machine using the simulation softwares.	Use the measuring instruments to measure the sizes/ dimensions, hardness, roughness and mechanical properties of the parts/ elements.	217	217	# Below	

Verify the operation of the machine using the simulation softwares.	Use the measuring instruments to measure the sizes/ dimensions, hardness, roughness and mechanical properties of the parts/ elements.	0	12	





Percent of Students Achieving Target for Outcome c

% achieved	Verify the operation of the machine using the simulation softwares.	Use the measuring instruments to measure the sizes/ dimensions, hardness, roughness and mechanical properties of the parts/ elements.	1	0.94699999999999995	
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