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Abstract
Problem Statement

Ergonomics is one of the fundamental and specialized courses in industrial design
programs, aimed at familiarizing learners with the interaction between humans, tools,
and their environments. This course plays a crucial role in shaping learners'
understanding of human-centered design and enhances their analytical, creative, and
decision-making skills in industrial design projects. Since ergonomics examines the
physical, psychological, and behavioral characteristics of humans in relation to
products and environments, mastering its concepts is essential for designing efficient,
safe, and comfortable products.

Despite its foundational importance, the teaching of ergonomics in many universities
across the country still faces significant challenges. Traditional teaching methods—
primarily teacher-centered lectures and rote memorization—often fail to actively
engage learners or enable them to apply ergonomic concepts effectively in real-world
design contexts. Industrial design, as a creative, interdisciplinary, and practice-based
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field, demands educational approaches rooted in collaboration, practice, experience,
and continuous interaction. Traditional methods, which rely on one-way information
delivery, are ineffective in promoting critical thinking, inquiry, and deep learning,
often leading to superficial and short-term understanding that lacks practical
applicability.

Recent trends in higher education globally emphasize a shift from teacher-centered
instruction toward collaborative and inclusive learning. In such approaches, learners
are active participants who take on roles as decision-makers, analysts, and
collaborators. One effective model in this domain is the Jigsaw cooperative learning
strategy. In this method, the learning content is divided into smaller sections, with
each learner responsible for mastering one section and teaching it to their group
members. This structure not only fosters individual responsibility but also creates a
dynamic, motivating, and interactive learning environment through mutual
cooperation and interdependence.

Various studies have shown the effectiveness of this method in improving academic
performance, learning motivation, social interactions, self-confidence, and
conceptual understanding, particularly in theoretical and general education courses.
However, most of these studies focus on general education or lower academic levels.
Few studies have explored its application in specialized or skill-based courses at the
university level—especially in fields such as industrial design, where systemic
thinking and user-centered design are essential. This research gap is particularly
notable given the conceptual challenges and complexities of industrial design
education, which call for innovative, participatory teaching methods. In
ergonomics—an inherently interdisciplinary course combining elements of the
humanities, life sciences, and design—active teaching approaches can play a key role
in fostering deep understanding and practical application of its concepts.

A review of ergonomics education in Iran reveals that most classes still rely on one-
directional delivery of theoretical content, offering limited opportunities for practice,
analysis, and group interaction. Consequently, learners often struggle to translate
theoretical knowledge into practical skills or adequately incorporate human factors
into their design projects. Yet the ultimate goal of industrial design education is to
train designers capable of making precise, human-centered decisions in real-world
contexts. Therefore, there is a growing need to reconsider teaching methods in this
field and move toward more effective, contemporary approaches.

Among such methods, the Jigsaw strategy stands out as a promising model for
enhancing ergonomics education. Through this approach, learners are not only
engaged in individual learning but also gain deeper mastery of content by teaching
their peers. The classroom becomes a collaborative, dynamic, and creative space that
supports interaction, problem-solving, and multidimensional learning. These
qualities are especially beneficial for conceptual courses like ergonomics, which
require understanding human body mechanics, design principles, and workplace
analysis.



In light of the above, this study aims to examine the effectiveness of the Jigsaw
cooperative learning method in teaching the fundamentals of ergonomics, in
comparison to traditional lecture-based instruction. The research seeks to determine
whether the Jigsaw method can enhance learning and retention among industrial
design students. Furthermore, it explores whether the group-based, responsibility-
driven structure of the Jigsaw model can improve the quality of instruction in
specialized university-level courses. Given the limited research in this area, the
findings may offer valuable insights for curriculum developers, university
instructors, and educational planners seeking to improve the quality of education in
design-related fields.

Research Questions

Does the use of the Jigsaw cooperative learning method have a positive effect on
students’ learning in the ergonomics course?

Does this method improve students’ retention of the material?

Research Method

In the approved undergraduate curriculum for Industrial Design, ratified by the
Ministry of Science, Research, and Technology in 2018, ergonomics is offered as
three separate courses. The courses Ergonomics 1 and Ergonomics 2 focus on
theoretical concepts, while the Ergonomic Design Project course emphasizes both
the review of theoretical principles and their application in the industrial product
design process. The present study evaluates the effectiveness of the Jigsaw
cooperative teaching method in the Ergonomics 1 course.

This study employed a quasi-experimental, case-control design. The research
population consisted of undergraduate industrial design students at Alzahra
University. Cluster sampling was used, and a total of 36 students were randomly
assigned to two groups—experimental and control—with 18 students in each group.
The experimental group received instruction through a Jigsaw-based cooperative
learning method over twelve 120-minute sessions, while the control group received
traditional instruction. Given that a typical academic semester in Iranian universities
consists of 16 sessions, the initial sessions were allocated to training students in
cooperative learning methods, particularly the Jigsaw model. The remaining twelve
sessions were dedicated to delivering the main course content.

To assess learning and retention, a researcher-developed test was designed based on
the course content. The test included 12 multiple-choice questions, each awarding 1
point for a correct answer and 0 points for an incorrect or unanswered question. To
ensure group homogeneity prior to the intervention, a pre-test was administered to
control for variables such as academic ability. After the intervention, a post-test
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measured learning outcomes, followed by a retention test 45 days later to evaluate
long-term memory. In this study, the type of teaching method (Jigsaw vs. traditional)
served as the independent variable, while test scores for learning and retention were
the dependent variables.

The Jigsaw-based teaching process for the experimental group was implemented as
follows:

1.  Formation of Jigsaw Groups: The 18 students were divided into three groups
of six.

2. Division of Course Content: The course was broken into six key topics based
on the official curriculum, including:

Introduction to ergonomics and its importance; anatomical, physiological, and
psychological aspects

Principles of applying ergonomics in design

Principles and applications of Anthropometry 1

Chair design and evaluation

Workstation design and musculoskeletal disorders related to work

Posture assessment methods (e.g., RULA and REBA) and self-assessment tools
3. Topic Selection: Each student selected one topic from the list.

4.  Formation of Expert Groups: Students who chose the same topic formed an
expert group and studied the topic in depth with guidance from the instructor.

5. Return to Original Jigsaw Groups: Students returned to their original groups
and taught the topic they had mastered to their groupmates.

6.  Completion of Instruction: At the end of each session, the instructor provided
a summary and addressed key points to reinforce the material.

Research Findings

The findings indicate that using cooperative learning methods such as the Jigsaw
model can significantly enhance students’ learning and retention in specialized
courses like ergonomics. This approach not only improves conceptual understanding
and long-term learning but also strengthens students’ interpersonal interactions, self-
confidence, and collaborative skills. Students in the experimental group consistently
outperformed those in the control group, achieving higher average scores in all
assessments.

Given the applied nature of industrial design and the importance of a deep
understanding of core subjects—especially ergonomics—employing strategies like
the Jigsaw method can help cultivate more capable graduates for academic and
professional settings. Although this study was conducted on a relatively small scale,



its outcomes demonstrate potential for broader application in other universities and
educational contexts. It is recommended that future studies examine the
implementation of this model in more diverse learning environments and explore
additional variables such as student motivation, satisfaction, and the influence of
individual and environmental factors. Such research could provide a more
comprehensive understanding of the impacts of cooperative learning methods and
contribute to the ongoing improvement of education in specialized fields.

KeyWords: Cooperative Learning; Ergonomics; Jigsaw Method; Industrial Design;
Design Education
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Figure 3. Line chart of academic performance across intervention time points between the control and
o experimental groups (Source: Authors).
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