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problem-based learning environment. A quasi-experimental design with a
pre-test—post-test control group was employed. The statistical population
comprised engineering students at Shiraz University, who were randomly
assigned to either an experimental group or a control group. The
experimental group consisted of 18 students, while the control group
included 20 students. Data were collected using a researcher-developed
performance test administered in two rounds. The test’s face validity was
confirmed by experts, and reliability was established with a Cronbach’s
alpha coefficient of 0.92. Covariance analysis revealed a significant
difference in academic performance between the experimental and control
groups, with the experimental group achieving higher mean scores. These
findings indicate that gamification within a hybrid problem-based learning
environment positively influences the academic performance of engineering
students. The results suggest that integrating gamification strategies into
hybrid problem-based learning can enhance students’ academic outcomes
and inform educational policies aimed at improving learning processes and
graduate employability.
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Extended Abstract

Introduction

The present study investigates the effect of
gamification within a hybrid (online—face-
to-face) problem-based learning
environment on the academic performance
of engineering students at Shiraz University.
With the growth of educational institutions,
there is an increasing need to provide
students  with  specialized technical
knowledge and skills to enhance
productivity and future career prospects,
contributing to  national  economic
development. The primary goal of
educational institutions is to enable students
to understand course materials and achieve
academic  performance that supports
professional advancement.

Academic performance is therefore a
critical indicator in higher education.
Developing effective technology-enhanced
teaching methods can improve both
students’ professional competencies and
organizational outcomes, including
productivity and employee satisfaction.
Universities must revise traditional
education models to prepare students for
real-world challenges, equipping them to
solve industry problems, assume leadership
roles, manage projects, and innovate
solutions. Enhancing academic performance
is key to achieving these objectives.

Research Question

Is there a significant difference in academic
performance between students in the
experimental group and the control group
after training through gamification in a
hybrid problem-based learning
environment?

Methods

In educational research, random assignment
to treatment conditions is often impractical,
precluding true experimental designs.
Quasi-experimental designs are therefore
commonly employed. A pre-test/post-test
control group design was applied in this
study. The statistical population included
engineering students at Shiraz University.
Groups were randomly assigned: the

experimental group consisted of 18 students,
and the control group included 20 students.
Data were collected using a researcher-
developed performance test, and both its
validity and reliability were confirmed. Pre-
test analysis was used to ensure group
equivalence, and post-test scores were
analyzed using covariance analysis to
evaluate the effect of gamification.

Results

Covariance analysis revealed a significant
difference in post-test scores between the
experimental and control groups (sum of
squares = 8.716, F =1.69, df =1, p = 0.02).
The eta squared value of 0.05 indicated a
significant effect size. Students in the
experimental group achieved significantly
higher academic performance than those in
the control group, demonstrating the positive
impact of gamification within a hybrid
problem-based learning environment.

Discussion

Academic performance in technical and
engineering fields reflects the mastery of
professional skills. Implementing
gamification in hybrid problem-based
classrooms optimally develops these skills
while  maintaining engagement and
motivation. Middle-level managers can
leverage these findings to enhance
employability  skills across faculties,
fostering a sustainable employability skill
network. Professors, trainers, and
educational  technicians can  adopt
technology-oriented perspectives, moving
beyond traditional methods to design
learning spaces that align with the needs of
contemporary students.

In the medium term, the study supports
aligning engineering education policies with
industry needs, strengthening university-
industry collaboration, increasing
employment opportunities for graduates,
and expanding hybrid, problem-oriented
learning platforms. In the long term, this
approach promotes academic performance,
hard skill development, and comprehensive
engineering competencies, thereby reducing
conflicts between academic, industrial, and
economic demands. Educational planners
and policymakers can utilize these insights
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to design innovative teaching methods,
enhance student outcomes, and improve
graduate employability in engineering

fields.
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Performance, Hybrid Learning
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