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Abstract

Human factors and Ergonomics (HFE) is one of the fundamental subjects of industrial engineering. The
purpose of this study was to provide a comparative assessment of the ergonomics courses for industrial
engineering in the Philippines. Several institutions were assessed and the ergonomics courses were listed
and compared. In addition, the courses were also compared with ergonomic courses in one of the best
industrial engineering institutions in the United States, Virginia Polytechnic Institute and State University
(VT), as a benchmark. The result indicated the industrial engineering programs in the Philippines,
particularly in graduate school, had a lower variety of ergonomic courses. In addition, the number of
professors with doctoral degree in human factors & ergonomics were also very limited which subsequently
lead to a limited variety of ergonomic courses and journal publications. Several classes for graduate school
were proposed which cover cognitive ergonomics, physical ergonomics, and organizational ergonomics. In
addition, a consortium between several universities to enhance the variety of ergonomic courses is highly
required. This study contributed to the highlight of the important characteristic that can be useful for future
improvement of the industrial engineering program in the Philippines. Finally, the proposed approach for
analyzing the human factors and ergonomics education can also be applied and extended to other countries.
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1. Introduction

Ergonomics is derived from Greek words “ergo” (work) and “nomos” (law) and it becomes one of the
fundamental subjects of industrial engineering. It is defined as “the scientific discipline concerned with the
understanding the interactions among humans and other elements of a system and the profession that applies
theoretical principles, data and methods to design in order to optimize well-being and overall performance”
(IEA, 2000). Ergonomics is also widely known as human factors but usually, academicians in industrial
engineering will combine it into a complete term “human factors and ergonomics (HFE)” (Bridger, 2009;
Naeini & Mosaddad, 2013; Karsh et al., 2014).

HFE adapts the human-made world to the people involved because it focuses on the human as the most
important component of the technological systems (Kroemer, et al., 2001). Thus, the utmost goal of
ergonomics is the “humanization” of work (Kroemer, et al., 2001) or “humanize human”.

“Ergonomics make things compatible with human abilities and limitations.” (IEA, 2000)
Ergonomics today is growing and changing (Kroemer, et al., 2001; Wilson, 2014) and it has two major

objectives. The first is to enhance the effectiveness and efficiency with which wok and other activities are
carried out (Sanders & McCormick, 1993). Included here would be such things as increased convenience

© IEOM Society International 1857


mailto:ytprasetyo@mapua.edu.ph

Proceedings of the International Conference on Industrial Engineering and Operations Management
Dubai, UAE, March 10-12, 2020

of use, reduced errors, and increased productivity (Sanders & McCormick, 1993). The second objective is
to enhance certain desirable human values, including improved safety, reduced fatigue and stress, increased
comfort, greater user acceptance, increased job satisfaction, and improved quality of life (Sanders &
McCormick, 1993). HFE is founded in the late 1940s under the name of human factors engineering
(Hollnagel, 2014) and now there many ergonomics associations such as The International Ergonomcis
Association.

The International Ergonomics Association (IEA, 2019) identifies three broad categories of ergonomic
specialization: physical ergonomics (Estember et.al, 2015; Estember & Berdan, 2017; Estember & Huang.
2019; Gumasing & Atienza, 2018; Gumasing & Sasot, 2019; Gumasing et al., 2019b), cognitive ergonomics
(Linetal., 2018; Lin & Prasetyo, 2019; Lin et al., 2019a; Lin et al., 2019b; Martinez et al., 2019; Prasetyo
et al., 2014; Prasetyo, 2019; Prasetyo et al., 2019; Torres et al., 2019), and organizational ergonomics
(Middlesworth, 2019; Robielos et al., 2018). One of the best Institutions in the world which offers industrial
engineering with specialization in Human Factors and Ergonomics is Virginia Polytechnic Institute and
State University or widely known as Virginia Tech (VT). In VT graduate school, human factors and
ergonomics even be classified into several specializations such as cognitive ergonomics, macroeconomics,
human-computer interaction, safety, occupational biomechanics, and work-related musculoskeletal
disorder. For human factors and ergonomics in the doctoral program, Virginia Tech offers three
specializations which include cognitive ergonomics, human factors of system in product design, and
occupational ergonomics.

“Ergonomics optimizes human well-being and overall system.” (IEA, 2000)

Despite the advancement of HFE over the past years, the very limited study describes the advancement of
human factors and ergonomics, particularly for industrial engineering program. Most studies only utilize
the term “Ergonomics Education”, however, it only described the interactions between curriculum design
and use (Bures, 2015; Choppin et al., 2018; Drake & Remillard, 2019). In addition, Palma et al., (2012)
only described the industrial engineering in Peru while Kadarova et al., (2014) also described the general
industrial engineering education in Slovakia particularly describing the history, study & research activities,
and graduate profiles. Further description of the human factors and ergonomics education is required in
terms of the advancement for better education particularly for industrial engineering.

The purpose of this study was to provide a comparative assessment of the ergonomics courses for industrial
engineering in the Philippines. Several institutions were assessed and the ergonomics courses were listed
and compared. In addition, the courses were also compared with ergonomic courses in one of the best
industrial engineering institutions in the United States, Virginia Polytechnic Institute and State University
(VT), as a benchmark. This study contributed to the highlight of the important characteristic that can be
useful for future improvement of the industrial engineering program in the Philippines as well as other
countries.

2. Methodology

Commission on Higher Education Philippines’s website was utilized to search the industrial engineering
program in the Philippines. In addition, the human factors and ergonomics courses were also identified by
searching the curriculum table. Table 1 shows 10 institutions that offer the graduate school of industrial
engineering in the Philippines.

One of the best Institutions which offers industrial engineering with specialization in Human Factors and
Ergonomics is Virginia Polytechnic Institute and State University or widely known as Virginia Tech (VT).
The selected institutions were assessed and the ergonomics courses were listed and compared with the
courses in VT as a benchmark.
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Table 1. 10 institutions that offer the graduate school in industrial engineering.

No School Website
1 Cebu Institute of Technology University https://www.cit.edu/v6/colleges/engineering-and-
architecture/mechanical-engineering/
2 De La Salle University https://www.dlsu.edu.ph/colleges/gcoe/academic-
departments/industrial-engineering/
3 Lyceum of the Philippines University - Batangas https://Ipubatangas.edu.ph/engineering/
4 Mapua University http://ie-emg.mapua.edu.ph/
5 Polytechnic University of the Philippines https://www.pup.edu.ph/ce/BSIE
6 Rizal Technological University https://www.rtu.edu.ph/?page_id=726
7 Saint Louis University http://www.slu.edu.ph/academics/schools/engineering-
and-architecture/courses/
8 Technological Institute of the Philippines https://tip.edu.ph/Industrial_Engineering_QC_Branch
9 University of San Carlos http://usc.edu.ph/academic/department/20
10 University of the Philippines — Diliman http://ieor.coe.upd.edu.ph/home

Stage 1: Search accreditation in
Commission on Higher
Education (CHED) Philippines

v

Stage 2: Identify accredited universities with
industrial engineering program

v

Stage 3: Search the official website of industrial
engineering department for each university

v

Stage 4: Identify listed courses

Does the website provide No

listed faculties?

Stage 4: Identify listed faculties specialized in
human factors and ergonomics

v

Stage 5: Identify published paper in Scopus for
each faculty

v

Discuss the key findings

Figure 1. The flow diagram of the current study.

© IEOM Society International 1859


https://www.cit.edu/v6/colleges/engineering-and-architecture/mechanical-engineering/
https://www.cit.edu/v6/colleges/engineering-and-architecture/mechanical-engineering/
https://www.dlsu.edu.ph/colleges/gcoe/academic-departments/industrial-engineering/
https://www.dlsu.edu.ph/colleges/gcoe/academic-departments/industrial-engineering/
https://lpubatangas.edu.ph/engineering/
http://ie-emg.mapua.edu.ph/
https://www.pup.edu.ph/ce/BSIE
https://www.rtu.edu.ph/?page_id=726
http://www.slu.edu.ph/academics/schools/engineering-and-architecture/courses/
http://www.slu.edu.ph/academics/schools/engineering-and-architecture/courses/
https://tip.edu.ph/Industrial_Engineering_QC_Branch
http://usc.edu.ph/academic/department/20
http://ieor.coe.upd.edu.ph/home

Proceedings of the International Conference on Industrial Engineering and Operations Management

Dubai, UAE, March 10-12, 2020

3. Results and Discussion

Table 2 shows the human factors and ergonomics courses in several universities in the Philippines. In
general, most institutions had 4 similar courses: work-study, ergonomics, occupational safety and health,
and industrial organization. Table 3 represents the human factors and ergonomics courses in VT. Based on
Table 3, it can be shown that most of the undergraduate courses in the Philippines had similar characteristics

with VT.

Table 2. Human factors & ergonomics courses for bachelor of science in industrial engineering.

Institution Course Offered
Methods Study
Cebu Institute of Technology Ergonomics

University

Occupational Safety and Health

De La Salle University

Biomechanics

Cognitive Ergonomics

Physical Ergonomics

Human Behavior in Organization

Methods and Work-Study

Occupational Safety and Health

Lyceum of the Philippines
University - Batangas

Methods Study

Ergonomics

Safety Management

Occupational Safety and Health

Risk Management

Mapua University

Ergonomics

Human Factors Engineering and Work
Design

Methods of Engineering 1

Methods of Engineering 2

Systems and Procedure

Occupational Safety and Health

Cognitive Engineering

Value Analysis/Engineering

Technological Institute of the
Philippines

Industrial Psychology

Safety Management

Methods Engineering

Ergonomics

University of Santo Tomas

Industrial Organization and Management

Work-Study

Ergonomics 1

Ergonomics 2

Occupational Safety and Health

University of the Philippines -
Diliman

Methods Engineering

Ergonomics

Safety & Health Management

Industrial Organization & Management

University of the Philippines —
Los Banos

Methods Engineering

Ergonomics

Industrial Safety and Health
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Table 3. Human Factors & Ergonomic courses in Industrial and Systems Engineering at Virginia Tech
(Undergraduate program).

Number Title Credits
Core ISE ISE 3614 Human Factors Engineering and Ergonomics 3
Courses ISE 3624 Industrial Ergonomics 3
ISE Technical ISE 4624 Work Physiology 3
Elective ISE 4644 Occupational Safety and Hazard Control 3
ISE 4654 Principles of Industrial Hygiene 3

Table 4 until Table 7 show the human factors and ergonomics courses for graduate school at VT. Based on
these tables, it can be seen the advancement of human factors and ergonomics at VT. Following The
International Ergonomics Association (IEA, 2000) that identifies three broad categories of ergonomic
specialization: physical ergonomics, cognitive ergonomics, and organizational ergonomics, VT can even
be classified further into more than three specialties.

Table 4. MS in Human Factors Engineering and Ergonomics at Virginia Tech.
Number Title Credits
ISE 5604 Human Information Processing
ISE 5605 Human Factors System Design |
Core ISE Courses ISE 5614 Human Physical Capabilities
ISE 5615 Human Factors Research Design |
ISE 5994 Research and Thesis
ISE 5634 Training Systems
ISE 5694 Macroergonomics
Cognitive ISE 5714 Usability Engineering
Ergonomics ISE 5794 Independent Study
STAT 4504  Applied Multivariate Statistics
PSYC 5344  Cognitive Psychology
ISE 5634 Training Systems
ISE 5714 Usability Engineering
Human-Computer ISE 6604 Visual Displays
Interaction ISE 6614 Human-Computer Systems
CS 4624 Multimedia, Hypertext, and Information Access
CS5734 Computer-Supported Cooperative Work
CS 5724 Models and Theories of Human-Computer Interaction
ISE 5694 Macroergonomics
ISE 5606 Human Factors Systems Design Il
ISE 5634 Training Systems
Macroergonomics CS 5734 Computer-Supported Cooperative Work
PSYC 5125 Organizational Psychology
STAT 4505  Applied Multivariate Statistics
ENGR 5104  Applied Systems Engineering
ISE 4624 Work Physiology
ISE 5405 Optimization
ISE 5424 Simulation
Occupational ESM 4204  Musculoskeletal Biomechanics and Biologic Control
Biomechanics ESM 5034 Introduction to Biomedical Engineering
HNFE 5034  Exercise & Neuromuscular Performance
HNFE 5814  Skeletal-Muscular Function in Exercise
ISE 4644 Occupational Safety & Hazard Control
ISE 4984 Principals of Industrial Hygiene
Safety ISE 5644 Human Audition and Auditory Display Design
ISE 5674 System Safety
ISE 4624 Work Physiology
ISE 5694 Macroergonomics
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Work-Related ISE 4644 Occupational Safety 3
Musculoskeletal STAT 4504  Applied Multivariate Statistics 3
Disorders HNFE 4984  Exercise & Neuromuscular Performance 3
HNFE 5724  Epidemiology 3
EMS 5984  Physiology 3
Table 5. Ph.D. in Cognitive Engineering at Virginia Tech.
Number Title Credits
ISE 5024 ISE Seminar 0
Core ISE ISE 5104 or  Operations Research or Applied System Engineering 3
Courses ENGR 5104
ISE 5615 Human Factors Research Design | 4
ISE 5604 Human Information Processing 3
Concentration ISE 5605 Human Factors in System Design 3
Courses ISE 5714 Usability Engineering 3
ISE 6984 Cognitive Task and Work Analysis 3
Table 6. Ph.D. in Human Factors of Systems and Product Design at Virginia Tech.
Number Title Credits
ISE 5024 ISE Seminar 0
Core ISE ISE 5104 or  Operations Research or Applied System Engineering 3
Courses ENGR 5104
ISE 5615 Human Factors Research Design | 4
ISE 5604 Human Information Processing 3
Concentration ISE 5605 Human Factors in System Design 3
Courses ISE 5644 Human Audition and Auditory Display Design 3
ISE 5714 Usability Engineering 3
ISE 6604 Human Factors in Visual Display Design 3
ISE 6624 Special topics: Forensics, Litigation, and Intellectual 3
Property for HFE
Table 7. Ph.D. in Occupational Ergonomics and Safety at Virginia Tech.
Number Title Credits
ISE 5024 ISE Seminar 0
Core ISE ISE 5104 or  Operations Research or Applied System Engineering 3
Courses ENGR 5104
ISE 5615 Human Factors Research Design | 4
ISE 5604 Human Information Processing 3
Concentration ISE 5605 Human Factors in System Design 3
Courses ISE 5614 Human Physical Capabilities 3
ISE 5674 System Safety Analysis 3
ISE 5734 Occupational Health and System Practicum 3

4 institutions that provide the graduate school of industrial engineering in the Philippines were analyzed.
These 4 universities were selected because these four universities provided clearly of ergonomic courses in
graduate school. Table 8 represents the human factors and ergonomics course offered in the graduate school
of industrial engineering. It was very obvious that the courses offered in the graduate school mostly a

general human factors and ergonomics

courses without specialization that suggested by IEA.

Table 8. Course offered in the graduate school of industrial engineering.

School

Course Offered

De La Salle University

Risk Management
Production Model in Human Factor Engineering
Advanced Model in Human Factors Engineering
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Human-Computer Interaction
Mapua University Analysis and Design of Workplace Environment
Risk Analysis and Management
Polytechnic University of the Philippines Ergonomics and Human Factor
University of the Philippines - Diliman Advanced Methods and Standards
Human Factors Engineering

Table 9 represents the comparison between the number of faculties with doctoral degrees in the Philippines
and Virginia Tech with specialization in Human Factors and Ergonomics. Based on Table 9, Virginia Tech
had 13 faculties, De La Salle University had 2 faculties, MapGa University had 1 faculty and 1 PhD
candidate, and University of the Philippines — Diliman had 1 faculty. Therefore, we found that only 5
faculties with PhD degree (1 PhD candidate) in the whole Philippines. This condition lead to lack of journal
publications in human factors & ergonomics. Table 9 also shows the number of publication in human factors
& ergonomics from several faculties. Based on this table, most of the publications in the Philippines were
conference proceedings and lack of journal publications.

Table 9. Number of faculties with PhD degrees with specialization in Human Factors and Ergonomics per January

2020
School Faculty H-index Documents Total Citations
(Scopus) by author
Virginia Polytechnic 1. Dr.John G. Casali 20 96 1345
Institute and State 2. Dr.Deborah E. Dickerson 4 8 24
University 3. Dr.Joseph L. Gabbard 18 76 2564
4. Dr.Myhounghoon P.J. 10 111 468
5. Dr.Sunwook Kim 12 34 361
6. Dr.Charlie Klauer 1 2 2
7. Dr.Brian M. Kleiner 18 101 1143
8. Dr.Maury A. Nussbaum 32 244 3811
9. Dr.Rafael N. Patrick 2 6 26
10. Dr.Divya Srinivasan 11 36 404
De La Salle University 1. Dr.Rosemary R. Seva 7 25 201
2. Dr.Alma Maria Jennifer 3 9 18
A. Gutierrez
Mapua University 1. Dr.Yogi Tri Prasetyo 4 9 31
2. Engr.Rex Aurelius C. 3 15 26
Robielos (PhD candidate)
University of the 1. Dr.Aura C. Matias 4 16 86

Philippines - Diliman

To enhance the current issues, several classes for graduate school were proposed which cover physical
ergonomics (Estember et.al, 2015; Estember & Berdan, 2017; Estember & Huang. 2019; Gumasing &
Atienza, 2018; Gumasing & Sasot, 2019; Gumasing et al., 2019b; Robielos et al., 2018), cognitive
ergonomics (Chang & Young, 2019; Miraja et al., 2019), and organizational ergonomics (Estember &
Abiog, 2018; Gumasing et al., 2019a; Intal et al., 2018; Llesol & Intal, 2019; Robielos et al., 2012). In
addition, a consortium between several universities to enhance the variety of ergonomic courses is highly
required. For instance, a graduate student who specialize in human factor and ergonomics in De La Salle
University could take several human factors & ergonomics courses in the Mapua University of UP-Diliman.
This kind of system was established in several universities abroad such as NTU Triangle which covers:
National Taiwan University, National Taiwan University of Science and Technology, and National Taiwan
Normal University. Students from these different universities can take different courses under NTU
Triangle. Finally, Table 11 shows the proposed classes for graduate school of industrial engineering which
specialize in human factors and ergonomics.
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Table 10. Proposed Human Factors & Ergonomics courses for graduate school of industrial engineering
Domain Title Credits
Work Physiology
Cognitive Ergonomics Occupational Biomechanics
Human Motor Control
Occupational Safety and Health
Psychological Foundation in Human Factors & Ergonomics
Physical Ergonomics Usability Analysis
Human-Computer Interaction
Organizational Ergonomics Macroergonomics
Industrial Organization

w

W WwWwwwwww

4. Conclusions

Ergonomics is one of the fundamental subjects of industrial engineering. The purpose of this study was to
provide a brief overview of the ergonomics courses in the Philippines. Several institutions were assessed
and the human factors & ergonomics courses were listed and compared. In addition, the courses were also
compared with human factors & ergonomics courses in one of the best industrial engineering institutions
in the United States, Virginia Polytechnic Institute and State University (VT). The result indicated the
industrial engineering programs in the Philippines had a lower variety of ergonomic courses. In addition,
the number of professors in human factors & ergonomics were also very limited which subsequently lead
to limited journal publications. Several classes for graduate school were proposed which cover cognitive
ergonomics, physical ergonomics, and organizational ergonomics. In addition, a consortium between
several universities to enhance the variety of ergonomic courses is highly required. This study contributed
to the highlight of the important characteristic that can be useful for future improvement of the industrial
engineering program in the Philippines.
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