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Introduction: Traditional immunology education faces challenges such as decreased stu-
dent attention and motivation. This study aimed to evaluate the impact of online game-
based learning using Kahoot (an interactive quiz platform) and ImmuneQuest (an immune
system simulator) on the learning and motivation of medical students.

Methods: This study was a quasi-experimental research with a pre-test/post-test design,
conducted during the academic year 2023-2024. The study population consisted of all den-
tal and pharmacy students at Hormozgan University of Medical Sciences who had taken
the immunology course (153 individuals). The sampling method was census-based, and all
members of the population were included as the study sample. The research instrument was
a 32-item researcher-made questionnaire covering three domains: cognitive, emotional-af-
fective, and behavioral-skill. The validity of the instrument was confirmed by five medical
education and immunology specialists, and its reliability was determined by calculating
Cronbach’s alpha coefficient of 0.89. Data analysis was performed using SPSS version 24
software, employing descriptive statistics (mean, standard deviation, and median) and in-
ferential statistics (non-parametric tests for group comparisons).

Results: The mean scores in all three domains ranged between 3.5 and 4.0 (on a Likert
scale). In the emotional domain, Kahoot performed better, with over 80% of students rating
it as an engaging and effective method. Both games led to increased concentration, active
participation, and correction of mistakes. ImmuneQuest had the greatest impact on under-
standing complex concepts (mean: 3.7+1.11).

Discussion: Integrating online games into immunology education was recognized as a com-
plementary and effective approach. It is recommended that future studies focus on the de-
velopment of localized games, investigation of long-term effects, and provision of technical
infrastructure to optimize this educational strategy.
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Extended Abstract
Introduction:

raditional immunology education often

faces difficulties related to decreased

student attention and motivation, which
may hinder learning achievements. This research
examines the effects of two different game-based
educational interventions on the learning and mo-
tivation of medical students: Kahoot, an interac-
tive quiz tool, and ImmuneQuest, an engaging im-
munology simulator. Based on constructivist and
experiential learning theories, these resources are
believed to encourage active participation, provide
instant feedback, and enhance the contextual under-
standing of intricate immunological concepts. The
changing landscape of digital teaching methods,
driven by the growing incorporation of technology
in medical curricula, presents an important context
for evaluating whether game-based learning (GBL)
can enhance traditional teaching approaches. The
primary objective is to assess if the inclusion of
Kahoot and ImmuneQuest in immunology courses
improves cognitive outcomes (knowledge, concep-
tual understanding), affective engagement (inter-
est, motivation, self-efficacy), and psychomotor/
behavioral skills (clinical reasoning, application
to case studies) among undergraduate medical stu-
dents. This investigation also aims to examine the
subjective experiences, perceived usability, and
acceptance of these digital tools. By placing the
study within a quasi-experimental framework in a
real educational environment, the research seeks to
clarify not only effectiveness but also practicality
and acceptability, thereby guiding curriculum de-
velopers and educators toward scalable methods for
enhancing immunology education in medical train-
ing programs.

Methods:

A quasi-experimental, intervention-based study
was carried out during the 2023-2024 academic
year involving 153 students from the medical sci-
ences program at Hormozgan University of Medi-
cal Sciences. Participants were divided into three
groups: Kahoot, ImmuneQuest, and a control group
that received traditional instructional methods. A
questionnaire crafted by researchers collected data

in Medical Education

across three areas: cognitive (knowledge acqui-
sition and understanding of concepts), affective-
emotional (motivation, interest, and anxiety), and
psychomotor-behavioral (participation in activities,
collaborative learning, and error correction). Prior
to its use, the instrument’s psychometric proper-
ties were assessed, showing adequate internal con-
sistency and construct validity. The interventions
were carried out over a specified instructional pe-
riod, with Kahoot featuring frequent, formative
assessment quizzes incorporated into lectures and
additional study sessions, while ImmuneQuest of-
fered an engaging, scenario-based examination of
immune system functions through interactive simu-
lations. The control group maintained the standard
approach of lectures and textbook-based tasks. The
data analysis involved descriptive statistics (means,
standard deviations, and medians) and inferential
methods to compare the domains among the groups
and across different time points. Nonparametric
tests were utilized when data did not meet normal-
ity requirements. Effect sizes were calculated to
determine practical significance. Additionally, the
study gathered qualitative feedback from partici-
pants to provide context for the quantitative results,
with thematic analysis revealing identified benefits,
challenges, and recommendations for enhancement.
Ethical approval was granted by the appropriate in-
stitutional review board, and informed consent was
obtained from all participants.

Results:

In the three assessed areas, average scores for
the Likert-scale items fell between roughly 3.3
and 4.0 (on a 5-point scale), reflecting a moderate
to high achievement of the desired competencies.
In the emotional-affective dimension, Kahoot out-
performed others, as over 80% of students viewed
it as an engaging and effective assessment tool.
Both Kahoot and ImmuneQuest led to improved
focus, greater active involvement, and quicker
self-correction of mistakes during learning activi-
ties. ImmuneQuest had the most significant effect
on understanding complex concepts, achieving an
average score of around 3.7 (x1.1) in the concep-
tual understanding category, indicating a substan-
tial advancement in higher-order cognitive pro-
cesses. Qualitative responses indicated perceived
enhancements in motivation, interactions between
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students and teachers, and the capability to repli-
cate real-world immunology contexts to bolster
theoretical knowledge. The control group exhibited
relatively smaller improvements in cognitive and
affective aspects, highlighting the potential addi-
tional benefits of game-based approaches. Analysis
of subgroups indicated that prior experience with
digital tools influenced the extent of benefit, with
larger gains seen in students who expressed greater
comfort with interactive technologies. Overall, the
findings support the idea that incorporating online
games as an additional educational method can pos-
itively affect learning results and motivation levels
in immunology education for medical students.

Conclusion:

The inclusion of online gaming in immunology
education serves as an effective and supplementary
method to traditional instruction. The quick forma-
tive assessment features of Kahoot boost engage-
ment and interest, especially in emotional aspects,
while the immersive nature of ImmuneQuest seems
to facilitate a deeper understanding of complex im-
munological processes. By utilizing these tools to-
gether, an integrated learning environment can be
created that accommodates various learning needs,
promotes regular feedback, and supports learn-
ing from mistakes in a low-pressure setting. The
outcomes of the study are consistent with modern
concepts of gamified learning and digital teaching
strategies, underscoring the potential for scalable
and flexible implementations within medical educa-
tion programs. To enhance effectiveness, future re-
search should focus on creating culturally relevant
or locally tailored game content, conducting long-
term studies to evaluate retention and application
in clinical settings, and establishing strong support
systems for ensuring reliable access and technical
assistance. Limitations include a quasi-experimen-
tal design prone to selection bias, dependence on
self-reported data, and possible inconsistencies in
teaching delivery. Despite these constraints, the
findings suggest that well-crafted, culturally sensi-
tive, and technologically feasible online games can
be beneficial supplements to immunology teach-
ing, potentially boosting student engagement, un-
derstanding of complex immunological topics, and
preparation for clinical reasoning. Recommenda-
tions for educators are: (1) to implement a blended

approach that combines the advantages of quick
formative assessments (Kahoot) with immersive ex-
periences (ImmuneQuest); (2) to provide technical
training and readiness for educators; (3) to conduct
ongoing evaluations using mixed methodologies to
assess educational outcomes and user experiences;
(4) to investigate locally produced, culturally rel-
evant game content to improve significance and
adoption. These results add to an expanding body
of evidence supporting the deliberate incorporation
of game-based learning in medical education and
urge institutions to invest in digital resources and
faculty training to maintain such advancements.
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