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ABSTRACT

Background and Objectives: Evaluating university
Article type: performance, particularly that of Farhangian University as
Research Article an institution pivotal to national development, constitutes a

key prerequisite for the country’s advancement. In this
context, the present study aimed to assess relative efficiency,
rank units, and propose practical strategies for improving
efficiency and enhancing the performance of nine academic
departments at Farhangian University campuses in the
provinces of Kermanshah, llam, and Kurdistan during the
second semester of the 2024-2025 academic year.
Methods: Relative efficiency was evaluated using Data
Envelopment Analysis (DEA) based on the output-oriented
BCC model (BCC-O) and the Super-SBM non-oriented
model. The input variables comprised the student-to-faculty

Keywords: attendance hours ratio and the student-to-faculty
Academic Departments; Data  composition and size ratio. The output variables included the
Envelopment Analysis scientific-research  activities-to-faculty ratio and the
(DEA); Farhangian scientific, cultural, artistic, and sports achievements-to-

University; Relative
Efficiency; Sensitivity
Analysis; Super-SBM Model

student ratio. Data were obtained from statistical reports of
Farhangian University campuses and expert judgments
collected through the Analytic Hierarchy Process (AHP)
using Expert Choice software. Findings: The BCC-O
results indicated that three departments (A, G, and H) were
efficient, whereas six departments were inefficient. Under
the Super-SBM non-oriented model, departments A and H
remained efficient, while the remaining departments were
identified as inefficient. The mean efficiency score was
0.7593, ranging from 0.2413 for Department F to 1.3561 for
Department A. The departments were further classified into
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four categories: highly efficient (A and H), efficient (G, C,
and 1), inefficient (E and D), and least efficient (B and F).
Sensitivity analysis revealed that the scientific-research
activities-to-faculty ratio exerted the greatest influence on
departmental efficiency. Also, the DEA results provided
target values for inefficient departments to attain efficiency.
For Department I, the model recommended a 10.22%
reduction in the student-to-faculty attendance hours ratio, an
11.83% reduction in the student-to-faculty composition and
size ratio, a 23.30% increase in the scientific-research
activities-to-faculty ratio, and no change in the
achievements-to-student ratio. Conclusion: DEA is an
effective tool for assessing relative efficiency, identifying
efficient and inefficient academic departments, and
informing performance improvement at Farhangian
University. Improving efficiency requires better input
management, reduced excess resources, stronger scientific-
research activities, and benchmarking against efficient
_ departments.
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Extended Abstract

Introduction

Higher education functions as a production pipeline whose ultimate outcome
is qualified human capital that underpins national innovation capacity and
societal development (Trinh, 2023). Within this structure, universities serve
as premier intellectual command centers responsible for educating teachers,
researchers, and professionals (Mousavi Khatir et al., 2025). Farhangian
University holds a uniquely critical, mission-driven position within Iran’s
public education ecosystem, mandated to educate, recruit, and empower
teachers for the Ministry of Education (Khadivi et al., 2025; Mousavi Khatir
etal., 2025).

Assessing university performance is vital for institutional enhancement and
budget sustainability under constrained resources (Chang et al., 2012; Santin
& Tejada, 2025). The overall efficiency of a university relies fundamentally
on the performance of its underlying academic departments operating as
decentralized operational branches (Lotfi et al., 2016; Temoso et al., 2023).
Efficiency—the optimal conversion of inputs into outputs—constitutes the
bedrock of organizational effectiveness (Omidian et al., 2020). Among
various performance appraisal tools, Data Envelopment Analysis (DEA)
stands out as a non-parametric mathematical programming technique capable
of handling multiple inputs and outputs without predefining a production
function (Santin & Tejada, 2025). Despite its extensive application in higher
education, empirical evaluations focusing specifically on the relative
efficiency of academic departments within Farhangian University remain
absent.

Research Questions
This study aims to answer the following four questions:

1. What is the current relative efficiency status of academic departments
at Farhangian University across Kermanshah, Ilam, and Kurdistan
provinces based on designated input and output metrics?

2. How are these academic departments ranked in terms of efficiency
scores?

3. How sensitive is the efficiency of these academic departments to
individual input and output indices?

4. What operational strategies and optimal target values can be proposed
to enhance the efficiency of inefficient academic departments?
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Literature Review

National and international scholarship highlights DEA as a robust
methodology for measuring efficiency across universities, faculties, and
academic departments. At the departmental level, Khosravi et al. (2014)
evaluated 18 health information technology departments in Iran, finding
only 6 to be efficient. Similarly, Kohzadi and Hasani (2016) reported 14
efficient departments out of 23, while Hashemi-Bidokhti and
Ahmadimanesh (2023) identified 6 efficient departments out of 7 using
SBM and CCR models. At the faculty and university levels, Dabagh and
Salehi (2014), Ghomi et al. (2017), Khoshkab (2021), and Taheri and Azizi
(2022) demonstrated that significant disparities exist among public higher
education institutions, underscoring the necessity of benchmarking against
best performers.

Internationally, Visbal-Cadavid et al. (2017) evaluated 32 Colombian public
universities, noting that only 56.25% achieved comprehensive technical
and scale efficiency. Chen and Chang (2021) evaluated departmental
efficiency at National Chung Cheng University in Taiwan, providing
strategic guidelines for resource reallocation. Cetin and Maral (2022) and
Almeida et al. (2025) synthesized global trends in higher education DEA,
emphasizing the critical balance of faculty inputs and research outputs.
Furthermore, Temoso et al. (2023) and Dogan (2023) underscored that
overall institutional efficiency correlates strongly with research
productivity. The present study bridges the contextual gap by focusing on
teacher education departments within Farhangian University.

Methodology
This empirical study employs a descriptive-analytical, quantitative design
utilizing documentary analysis of secondary archival data from the second
semester of the 2024-2025 academic year (1403-1404 AH). The statistical
population comprised all 9 academic departments across Farhangian
University campuses in Kermanshah, llam, and Kurdistan provinces,
evaluated via full census sampling.
Input and output weights were assigned through the Analytic Hierarchy
Process (AHP) using Expert Choice software based on the pairwise
comparisons of three academic experts. The indicators were:

e Inputs:

1. Ratio of students to faculty presence hours.
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2. Ratio of students to faculty composition and count (weighted
by academic ranks: Professor: 0.442, Associate Professor:
0.311, Assistant Professor: 0.148, Instructor: 0.098).
e Outputs:
1. Ratio of weighted scientific-research activities to faculty size
(weighted by research types: Book Authoring: 0.333, ISI
Articles: 0.237, Research Projects: 0.174, Peer-Reviewed
Scientific-Research Articles: 0.146, Book Translation: 0.052,
Promotional Articles: 0.033, Conference Papers: 0.023).
2. Ratio of students’ scientific, cultural, artistic, and athletic
honors to student enrollment.
Data were analyzed in DEA Solver and Microsoft Excel using an output-
oriented Banker-Charnes-Cooper (BCC-O) model and a Non-Oriented Super-
Efficiency (Super-SBM-V). Sensitivity analysis was conducted via stepwise
omission of individual variables.
Results
Under the BCC-O model, three departments—A (Kermanshah), G (llam), and
H (llam)—achieved technical efficiency (score = 1.000), while six
departments (C, I, E, D, B, F) were inefficient.
To overcome BCC-O ranking limitations for efficient units, the Super-SBM-
V model was applied. The results revealed an overall mean efficiency score
of 0.7593 Only two departments were super-efficient: Department A ranked
first (1.3562), followed by Department H (1.2271). The remaining
departments were inefficient, ranked in descending order: G (0.9999), C
(0.9998), 1 (0.7969), E (0.4573), D (0.4437), B (0.3122), and F (0.2413). A
two-tier categorization classified A and H as “Most Efficient”; G,C, and I as
“Efficient”; E and D as “Inefficient”; and B and F as “Least Efficient.”
Sensitivity analysis demonstrated that the relative efficiency is most sensitive
to the “Ratio of scientific-research activities to faculty size”; removing this
variable caused the largest decline in average efficiency (a 22.74% reduction,
dropping to 0.5867). Reference sets and projection slack values identified
precise improvement targets for inefficient units. For instance, Department |
can reach the efficiency frontier by benchmarking against Department A
(20.95%) and Department H (79.05%), reducing student-to-presence hours
by 10.22%, decreasing student-to-faculty composite ratio by 11.83%, and
augmenting research output by 23.30%.

Conclusion
The findings demonstrate that resource abundance alone does not guarantee
superior performance; rather, the strategic capability to convert inputs into
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academic outputs dictates efficiency. Research productivity emerged as the
primary differentiator of departmental efficiency within Farhangian
University. Academic leaders should shift from uncoordinated resource
expansion toward targeted interventions, internal structural reallocations, and
performance-based budgeting. Setting concrete operational milestones using
benchmark departments (A and H) will enable lagging units to eliminate
slacks and foster the institutional mission of elevating national teacher
education quality.
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