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The purpose of this research is to answer: Does the curriculum in operations research in

the field of management have a good quality level? and what strategies can be used to improve

Avrticle type: the quality level of this course. For this purpose, based on Tyler's model, we designed a
Research Article questionnaire distributed it among 381 management students. The solutions to improve the
quality level were also identified and presented with an extensive review of previous research.
Among the 22 items of the questionnaire, "the degree of familiarity with operations research

Key Yvords: ] software" with 1.36 out of 5 was the weakest, and "the amount of time dedicated by the
Curriculum quality, professor to answer the students" with 3.77 out of 5.5 got the strongest points. The solutions
operations research, to improve the quality level include: developing active learning approach, creating a balance
Tyler model, between theoretical and practical topics, using technologies, using game, and invite
management industries’ man. Finally, we can say operations research is valuable and practical. Lack of

DR sufficient attention to the method and content of teaching causes repulsion in students. It is
discipline. expected that the decision-makers and teachers will take appropriate measures to improve the
quality level of this course. relying on modern and experienced teaching methods.
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Extended Abstract

Introduction
The most valuable asset of any nation is its human capital. When a country successfully educates competent
and valuable human resources, that human capital becomes a strategic asset. The most critical element in
developing human capital is an efficient educational system, which is fundamentally dependent on well-
designed curricula (Tan, Ponnusamy, & Quek, 2017). Curriculum encompasses the objectives, content,
teaching methods, and evaluation procedures for a given course. Traditionally, curriculum focuses on
learning objectives and content, serving as a blueprint for learning activities, including goals and assessment
methods (Rezaei & Hejazi, 2015). Curriculum evaluation is essential for determining quality, identifying
strengths and weaknesses, and implementing necessary improvements (Mohammadi, Hekmati, &
Navidinia, 2018).

This research focuses on evaluating the quality of the Operations Research (OR) curriculum in
management disciplines. Operations Research, sometimes referred to as management science, is a critical
course in management and related fields. It employs mathematical methods to develop optimization models
for solving various managerial problems, serving as a valuable managerial decision-making tool (Qu &
Tian, 2018). OR integrates mathematics, statistics, computer science, physics, engineering, economics, and
social sciences to address real-world business challenges (Blumenfeld, Elkins, & Alden, 2020). Most OR
concepts rely on understanding prominent theories and extending them to practical realities (Mahmud &
Salimian, 2012).

Concerns about improving OR teaching methods emerged early in the discipline's history, with scholars
like Kendall (1958), Webster (1971), Hess (1974), and Bell (1997) issuing warnings (Cochran, 2009).
Criticisms of OR curricula in many colleges and universities over the past two decades have led some
institutions to reduce course credits or even eliminate the course entirely (Palocsay & Markham, 2014,
citing Powell, 1998 and Grossman, 2001). Research has identified several persistent problems: excessive
emphasis on mathematical techniques without proper connection to management education (Ackoff, 1970;
Greenberg, 1982; Zahedi, 1985; Liebman, 1994; Kusen & Marinovic, 2014), weak presentation methods
and insufficient use of modern teaching approaches (Kendall, 1958; Webster, 1971; Hess, 1974; Bell, 1997,

Lumbre et al., 2023), and inadequate connection between theoretical concepts and real-world applications
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(Liebman, 1994; Cochran, 2009; DePuy & Taylor, 2007; Moazeni, 2012; Mahmud & Salimian, 2012;
Frances & Terekhov, 2019).

This study addresses two primary questions: What is the quality level of the OR curriculum from
management students' perspectives? And what strategies can improve the quality level of this course? Given
the absence of research on OR curriculum evaluation in Iran's higher education context, this study's
contribution is particularly significant. The research employs Tyler's (1948) four-dimensional curriculum

evaluation model, examining objectives, content, teaching methods, and evaluation practices.

Methodology
This descriptive-analytical study was conducted during 2020-2021 to evaluate the OR curriculum quality
from management students' perspectives. The study addressed two main questions: (1) What is the quality
level of the OR curriculum in management from students' perspectives? and (2) What strategies can improve
the quality level of the OR curriculum?

Phase One: Curriculum Quality Assessment

The target population comprised management students from accessible universities (state, Islamic Azad,
Payame Noor, and non-profit institutions) in Gilan and Mazandaran provinces. The inclusion criterion was
completion of both Operations Research 1 and 2 courses. Convenience non-probability sampling was

employed, with emails sent to accessible management faculty members.

Based on Morgan's table, 400 questionnaires were distributed, with 381 valid responses returned
(95.25% response rate). The electronic questionnaire was created using Google Forms and distributed

through course groups via faculty coordination.

The data collection instrument was a researcher-developed questionnaire based on Tyler's curriculum
planning model. Questionnaire construction drew from relevant studies (Mohammadi et al., 2018; Tyler,
1948; Mohebi Amin et al., 2015; Fazlollahi Ghomeshi et al., 2015) and previous OR curriculum research.
The questionnaire comprised two sections: demographic information and 22 items across four dimensions:
objectives (5 items), content (8 items), teaching methods/strategies (6 items), and evaluation methods (3
items). Responses utilized a 5-point Likert scale. Content validity was confirmed by several OR faculty
members from different universities. Reliability was established using Cronbach's alpha (a = 0.782),

indicating high reliability. Data analysis employed Excel and SPSS for descriptive statistics.



Evaluation of the Operations Research Curriculum in ...; Ebrahimi. 290

Phase Two: Improvement Strategies

To address the second research question, the researchers conducted an extensive literature review of
previous research on OR curriculum quality and pedagogical improvement strategies. This review
synthesized findings from international studies to identify evidence-based strategies for enhancing OR

curriculum quality.
Findings

Results of Quality Assessment

The questionnaire results revealed significant variation across dimensions and individual items. The
weakest performance was observed for item 12 ("Degree of familiarity with operations research
software™) with a mean score of 1.36 out of 5, indicating severe deficiency in software training.
Conversely, the highest score was for item 19 ("Amount of time dedicated by the professor to answer

students' questions") with 3.77 out of 5, reflecting adequate faculty availability and engagement.

Dimension-wise ranking from highest to lowest mean scores revealed: evaluation methods (3.49),
objectives (3.32), teaching methods (3.12), and content (2.69). The overall mean score of 3.06 out of 5

suggests that the OR curriculum quality is at a moderate to weak level from students' perspectives.

Several key patterns emerged from the data. Questions related to faculty effort, time investment, and
student interaction (items 5, 19, 21, and 22) received relatively high scores, suggesting that deficiencies
in curriculum quality cannot be primarily attributed to insufficient faculty effort. The lowest scores
consistently related to teaching methods and content dimensions, particularly software instruction (item
12) and faculty use of OR software (item 14). Despite limited software integration, students perceived
the mathematical calculations as purposeful and justified (items 9 and 13, which were negative items
with desirable low scores). Students demonstrated reasonable awareness of course objectives and the

necessity of the course (items 3 and 4).

Comparison with previous research reveals strong alignment. The methodological weaknesses
identified in this study correspond with findings from Kendall (1958), Webster (1971), Hess (1974),
Bell (1997), Liebman (1994), DePuy and Taylor (2007), Moazeni (2012), Mahmud and Salimian (2012),
Kusen and Marinovic (2014), and Frances and Terekhov (2019). Similarly, content-related weaknesses
align with research by Ackoff (1970), Dando and Sharp (1978), Eilon (1980), Greenberg (1982), Zahedi
(1985), Liebman (1994), Cochran (2009), and Mahmud and Salimian (2012).
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Improvement Strategies for Teaching Methods

Developing Active Learning Approaches: Active learning encompasses teaching approaches that
encourage student participation in the learning process, contrasting with traditional teacher-centered
instruction where learners passively receive information (Bonwell & Eison, 1991). Key techniques

include:

- Collaborative Learning Strategies: Creating small groups with defined goals and cooperative
learning principles. Research supports brief pauses (2-15 minutes) during lectures for student activities,
dividing teaching into 20-minute segments followed by guided study (Bonwell & Eison, 1991; Liebman,
1994; Cochran, 2009; Moazeni, 2010; Chaerani & Dewanto, 2015; Chaudhary & Singh, 2025).

- Problem-Based Learning: Presenting problems at the course outset to shape the learning process
and create motivational engagement for collaborative learning (Bonwell & Eison, 1991). - Flipped
Classroom: Students study materials before class, then engage in discussion, problem-solving, and
debate during class time, with pre-class assignments ensuring preparation (Qu & Tian, 2018).

- Reflective Teaching: Developed by Schon (1983), this technique emphasizes thinking and
experience, demonstrating significant learning improvements in OR and management science contexts
(Belton, Gould, & Scott, 2006).

Benefits of active learning include improved concept retention, enhanced student engagement, better
academic performance, development of interpersonal skills, and creation of natural problem-solving

environments (Dunning et al., 2015; Frances & Terekhov, 2019).

Using Software and Technology: One of the most significant challenges identified in this research is
insufficient use of software and technology for OR instruction. Many institutions still rely heavily on
traditional lecture-based approaches, emphasizing algorithmic training at the expense of practical

application. Researchers have documented numerous technological interventions:

Seal and Przasnyski (2003) developed multiple technology-based approaches including recorded
video lectures, screen capture for software instruction, animated solution process videos, virtual
discussion groups, electronic forums, web-based feedback systems, virtual office hours, and real-time

collaborative computing.

Hardin and Ellington (2005) employed multimedia tools for introductory OR software instruction,
reducing classroom software training time and enabling greater focus on modeling concepts. Eliasson,

Snider, and Bischak (2009) established computer laboratories for management science education,
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demonstrating significant improvements in active learning and team development. Moazeni (2010)
recommended software packages, internet resources, course web pages, email, discussion groups,

bulletin boards, and multimedia tools.

Palocsay and Markham (2014) found that leading business schools increasingly emphasize
spreadsheet software, particularly Excel and its add-ins, due to their broad applicability and connectivity
with other software. Dunning et al. (2015) developed an eight-module OR course covering advanced
software tools including machine learning in R, data wrangling, visualization, big data, algebraic
modeling with JUMP, high-performance distributed computing, internet and databases, and advanced
MILP techniques.

Using Games, Puzzles, Paradoxes, and Simulations: Rogers and Williams (1993) demonstrated that
enjoyment enhances both learning and productivity. Games provide platforms for teaching creativity
and modeling art (Iranpoor, 2021). Sniedovich (2002) identified multiple OR areas benefiting from
games: mathematical modeling, simulation techniques, algorithm demonstration, heuristic techniques,

pattern recognition and analysis, and OR/MS software exploration.
Improvement Strategies for Content

Balancing Theoretical and Practical Topics: Zahedi (1985) noted that students learn methods well
but rarely encounter real problems. Historically, OR courses emphasized mathematical foundations and
algorithms (simplex, Hungarian algorithm, algebra, geometry, MODI method) with minimal attention
to application. Many students viewed OR as an arcane collection of mathematical tools requiring
exceptional computational ability. Since the 1990s, educators have increasingly developed applied

courses moving away from algorithms toward practical applications.

Cochran (2009) emphasized that relevant, meaningful examples—particularly real-life cases

presented at the beginning of each topic—can effectively engage students.

Leading institutions have developed case-based OR courses (see Table 5 in original research),
including Braude University's "Cases in Industrial Engineering,” Concordia University's case-based
industrial engineering courses, Technion's "Case Studies in Industrial Engineering," and the University
of Toronto's "Cases in Operational Research,” which integrates previous OR learning with practical

evaluation.

Inviting Industry Practitioners: Guest speakers from industry provide students with opportunities to

connect course content to real-world practice. Hearing how OR technigques enable companies to compete
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effectively or achieve significant successes can generate more motivation than hours of algorithmic
instruction. Phillips (2003) recommended two guest speakers from different industries per course, with
instructors carefully selecting speakers and connecting presentations to course objectives. Virtual guest
lectures and student interviews with practitioners offer additional engagement opportunities.

Discussion and Conclusion

This research evaluated the OR curriculum in management from students' perspectives using Tyler's
four-dimensional model and proposed evidence-based improvement strategies. The findings reveal that
while students recognize the value and importance of OR, the current curriculum quality is moderate to

weak, with significant deficiencies in teaching methods and content dimensions.

The study contributes to the literature by providing empirical evidence from the Iranian higher
education context, where no previous OR curriculum evaluation research existed. The alignment with
international research findings suggests that OR curriculum challenges are not confined to Iran but
reflect broader, persistent issues in OR pedagogy globally. The identified weaknesses—particularly in
software instruction, practical application, and balance between theory and practice—mirror concerns

expressed by researchers over several decades.

The improvement strategies synthesized from international research offer practical pathways for
enhancing OR curriculum quality. Active learning approaches address passive learning patterns;
technology integration addresses software deficiencies and computational burden; games and
simulations provide engaging platforms for developing modeling skills; case-based content addresses

the theory-practice gap; and industry engagement connects academic learning to professional practice.

The findings have significant implications for curriculum policymakers and instructors. First, faculty
development programs should address awareness and skills gaps in modern teaching methods and
specialized OR software. Second, curriculum review processes should incorporate regular, evidence-
based updates to course syllabi, emphasizing software instruction and case-based teaching. Third,
developing and translating case studies and practical resources in the local context is essential. Fourth,
course credit allocation should align with the comprehensiveness of content coverage, including

software training and application practice.
This research has limitations. The sample was restricted to students in two provinces, potentially
limiting generalizability. Future research should expand to include faculty perspectives, alumni

feedback, and employer evaluations. Longitudinal studies could examine the impact of implemented
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improvements on learning outcomes. Additionally, research comparing different pedagogical
interventions would provide more specific guidance for curriculum enhancement. The reliance on self-
reported perceptions, while valuable, could be complemented by objective performance measures in
future studies.

In conclusion, while OR is inherently valuable and practical, its effective teaching requires modern
pedagogical approaches, appropriate technology integration, and connections to real-world applications.
With concerted efforts from decision-makers, curriculum developers, and instructors, the quality of OR
education in management can be significantly enhanced, better preparing students for professional

practice and contributing to national human capital development.
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Excel Tools/Add-ins
Solver/Premium Solver 94%
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SolverTable e 11%
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Linear Programming (MILP) Technique

76, Lappas and Kritikos

7. Rogers and Williams
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