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ABSTRACT

The purpose of this research is the effect of gamification on memory,
academic vitality and the teaching and learning process in senior female
students of Allameh Tabatabai University in Tehran. This research is applied
in terms of purpose and survey in terms of descriptive method. The statistical
population of the research was all senior female students of Allameh
Tabatabai University of Tehran (management majors), of which 305 people
were selected as the sample size by simple random sampling. The data
collection tool was a standard questionnaire. The content validity of the
guestionnaire was confirmed by a group of experts. Also, in order to check the
validity of the structure, three indices of composite reliability, extracted mean
variance and factor load were used, and to measure reliability and reliability,
Cronbach's alpha coefficient was used using SPSS26 software, which was
calculated to be more than 0.7. The results of the research with PLS software
show that the use of gamification methods can improve the memory and
academic vitality of students and also improve their teaching and learning
process. These findings show that gamification can be used as an effective
tool to improve students' academic performance.
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Extended Abstract

Introduction

Academic vitality represents a fundamental component of
psychological well-being that reflects academic resilience within the
framework of positive psychology. It refers to the ability to successfully
confront and overcome academic obstacles and challenges. More
specifically, academic vitality is defined as a positive, constructive, and
adaptive response to various challenges and barriers encountered in the
ongoing academic context. When individuals engage in self-initiated
activities, they not only avoid feelings of fatigue but actually experience
increased energy and vigor. The antecedents of academic vitality
encompass psychological factors, school-related factors and
engagement, and family and peer factors (Rafie, 2020).

Gamification refers to the application of game elements and
techniques in non-game environments to stimulate and encourage
individuals to engage in specific behaviors, collaborations, and
activities (Bahraini, 2022). Essentially, gamification leverages
solutions and inspirations drawn from games to transform and motivate
people across diverse aspects of life, including education, health
improvement, workplace environments, and social communications.
Among the comprehensive perspectives on defining gamification is the
concept of schematizing or systematizing games in non-game domains.
In this conceptualization, gamification serves as an approach that
utilizes the framework and patterns of games to transfer cognitive
rewards, competitions, and excitement to non-game environments,
thereby providing the necessary motivation and appeal for increased
participation. From another perspective, gamification is described as a
process based on game-related approaches, game characters, and
designed game challenges, programmed to improve environments and
experiences in other domains. Gamification presents a valuable
opportunity to enhance ownership and participation in various
experiences and proves effective across multiple domains such as
education, organization, behavior modification, and motivation (Rajabi
Moghaddam, 2023).

The term "short-term memory"” was initially used to denote the
ability to access information held in mind for a brief period. Following
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deeper understanding of this memory type and the discovery of its
broader applications, the term "working memory" was adopted,
referring to the capacity for organizing information and encoding it into
long-term memory. Working memory plays a crucial role in intellectual
activities such as mental problem-solving. It appears that the capacity
of this memory depends on an individual's age and may also be
influenced by other factors. The simplest way to conceptualize working
memory is that it enters the scene when an action is being performed.
Working memory is a cognitive function responsible for maintaining
immediate information, manipulating it, and utilizing it in thinking
processes. Thus, working memory is essential for maintaining focus on
a task, preventing distraction, keeping oneself updated, and remaining
aware of surrounding events (Chaman Bahari, 2021).

Gamification appears to influence the teaching-learning process. As
societies become more diverse, preparing adolescents for life as
independent thinkers, productive individuals, and future leaders
becomes increasingly complex. Therefore, training specialists aligned
with the country's educational needs gains particular importance.
Undoubtedly, one of the objectives of education is fostering learning.
Various factors influence learning progress and development.
Identifying these factors is crucial and necessary for addressing the
problems and deficiencies existing in educational systems (Ghaleh,
2020). Among the various factors affecting learning progress, the
teacher plays a vital role. Consequently, attention to this fundamental
element of the educational system—its capabilities, skills, and
preparation—is of special importance, as the functioning of the
educational system and its products are influenced by the teacher's
characteristics. One of the crucial categories in education is the
teaching-learning process. In other words, all educational activities aim
to create an appropriate foundation for realizing this process. At the
forefront of this process are the learners, and all activities—such as
providing teachers, educational materials, learning environments—
serve them. The concept of the teaching-learning process encompasses
terms such as instruction, learning, evaluation, educational materials,
teacher-student interaction, and more (Seif, 2017).

Gamification is a trend that utilizes game principles and elements in
non-game environments to stimulate and motivate individuals to
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perform various tasks and activities. This method is recognized as an
effective tool for increasing participation, commitment, and enthusiasm
for learning. Gamification stimulates students to perform course-related
tasks and activities by creating challenges, rewards, and points.
Through fostering competitions, collaborations, and communications
among students, gamification contributes to increased social
interactions and collaborative learning. Implementing gamified games
and tasks involves practicing various skills, including problem-solving,
data analysis, critical thinking, and creativity. By creating engaging and
exciting conditions for learning, gamification increases students' active
participation in educational activities. Providing an enjoyable and
pleasurable learning experience through gamification contributes to
increased student satisfaction and happiness with the learning process.
Therefore, applying gamification principles in universities is
recommended as an effective tool for improving the learning process
and increasing student participation (Kim, 2025).

The present study, titled "The Effect of Gamification on Memory,
Academic Vitality, and the Teaching-Learning Process in Senior
Female Students of Allameh Tabatabai University in Tehran,” holds
significant practical importance and necessity. This research can play a
vital role in improving the academic performance of senior students. By
understanding the impact of gamification on memory, academic
vitality, and the teaching-learning process, more optimal strategies can
be provided for enhancing student performance and learning.
Employing gamification in the learning and educational process can
increase student engagement and motivation. Through creating
motivation and interaction with gamification elements such as
competitions, reward distribution, and ranking, students can participate
more actively in the learning process and consequently benefit from
better learning outcomes. Gamification can contribute to developing
students' individual skills. By presenting challenges and activities
related to course topics, students can advance skills such as time
management, problem-solving, collaboration, and competition.
Utilizing gamification can play a significant role in increasing students’
motivation and self-efficacy. By creating an environment that
encourages students toward competition, task completion, and goal
achievement, motivation and self-confidence in students can be
enhanced (Kim, 2023).
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Kim (2023) conducted a study titled "How a Company's Gamification
Strategy Influences Corporate Learning: A Study Based on Gamified
MSLP (Mobile Social Learning Platform)." Advancements in personal
devices and communication technologies have transformed the learning
environment. Gamification is the use of technology to promote and
create intrinsic user motivation by leveraging game features. Recently,
mobile learning applications have introduced various gamification
strategies to stimulate voluntary user participation. Eisingerich et al.
(2019) demonstrated that hope has a more positive relationship with
customer engagement compared to psychological conditions of
compulsion and pressure, which have negative effects (Eisingerich,
2019). The findings of Rajabi Moghaddam (2023) indicated that
gamification-based education affects collaborative learning and web-
based learning in students.

Despite significant advancements in technology and education,
many educational systems still face challenges regarding decreased
student motivation and participation, weaknesses in information
retention and retrieval, and reduced quality of the teaching-learning
process. These problems are particularly evident in traditional
educational settings that employ monotonous and non-interactive
methods. Students often encounter disinterest, fatigue, and lack of
concentration, leading to decreased academic efficiency and superficial
learning. One potential issue among senior female students at Allameh
Tabatabai University in Tehran could be difficulties with gamification
and memory variables, which may reduce concentration and learning
ability in students. Additionally, academic vitality may represent a
significant challenge for these students, as academic and social
pressures can increase stress and anxiety. Furthermore, the teaching-
learning process may cause problems such as inadequate study
engagement, lack of comprehension of materials, and insufficient
mastery of concepts required for completing senior-level assignments.
Therefore, this research seeks to answer the question: What effect does
gamification have on memory, academic vitality, and the teaching-
learning process in senior female students of Allameh Tabatabai
University in Tehran?

Research Question(s)
This study addresses the following research questions:
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1. Does gamification have a significant effect on memory in senior
female students of Allameh Tabatabai University in Tehran?

2. Does gamification have a significant effect on academic vitality in
senior female students of Allameh Tabatabai University in Tehran?

3. Does gamification have a significant effect on the teaching-learning
process in senior female students of Allameh Tabatabai University
in Tehran?

Literature Review

The conceptual framework of this research is grounded in the
integration of gamification theory with cognitive and educational
psychology. Gamification, as defined by multiple scholars, represents
the strategic application of game design elements in non-game contexts
to enhance user engagement, motivation, and performance (Mitchell,
Schuster, & Drennan, 2017; Xi & Hamari, 2020). The theoretical
underpinnings draw upon self-determination theory, which posits that
gamification elements such as points, badges, leaderboards, and
challenges satisfy basic psychological needs for autonomy,
competence, and relatedness, thereby fostering intrinsic motivation.

Working memory, conceptualized through the multicomponent
model, serves as a limited-capacity system responsible for temporary
storage and manipulation of information essential for complex
cognitive tasks. The relationship between gamification and memory
enhancement operates through increased cognitive engagement,
sustained attention, and the provision of immediate feedback
mechanisms that reinforce neural pathways associated with information
retention (Chaman Bahari, 2021).

Academic vitality emerges from positive psychology frameworks,
particularly the broaden-and-build theory, which suggests that positive
emotional experiences broaden cognitive and behavioral repertoires.
Gamification elements that generate positive affect, such as
achievement recognition and progressive challenges, theoretically
contribute to academic vitality by fostering resilience, optimism, and
adaptive coping strategies in academic settings (Rafie, 2020).
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The teaching-learning process, viewed through constructivist and
social constructivist lenses, emphasizes active learner participation,
collaborative knowledge construction, and meaningful engagement
with content. Gamification aligns with these theoretical perspectives by
creating interactive learning environments where students actively
construct  knowledge  through  problem-solving  challenges,
collaborative quests, and scaffolded learning experiences (Hwang &
Choi, 2020).

Empirical evidence supports the theoretical connections between
gamification and educational outcomes. Kim (2023) demonstrated that
corporate gamification strategies significantly enhance learning
outcomes through mobile social learning platforms, highlighting the
role of social interaction and competitive elements in knowledge
acquisition. Eisingerich et al. (2019) found that hope-based
gamification approaches vyield stronger customer engagement
compared to compulsion-based approaches, suggesting that positive
motivational framing in gamification design produces superior
outcomes. Rajabi Moghaddam (2023) provided evidence that
gamification-based education positively influences both collaborative
learning and web-based learning among Iranian students, supporting
the applicability of gamification principles across diverse educational
contexts.

The conceptual framework adopted in this study positions
gamification as the independent variable with three dependent
variables: memory, academic vitality, and the teaching-learning
process. This framework hypothesizes direct positive relationships
between gamification implementation and each of these educational
outcomes, mediated through enhanced motivation, increased
engagement, and improved cognitive processing.

Methodology

The present study employed a descriptive-survey approach with an
applied purpose. The primary objective was to examine the effect of
gamification on memory, academic vitality, and the teaching-learning
process in senior female students at Allameh Tabatabai University in
Tehran. The statistical population comprised all senior female students
at Allameh Tabatabai University in Tehran, specifically those enrolled
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in management programs. The sample size was determined using
Cochran's formula, vyielding 309 participants selected through
convenience sampling. After excluding incomplete and invalid
questionnaires, statistical analysis was conducted on 305
questionnaires.

Four standardized instruments were utilized for data collection:

Working Memory Questionnaire: The Working Memory Capacity
Assessment Test, developed by Daneman and Carpenter (1980), was
employed to measure working memory capacity. This test comprises 27
sentences categorized into six sections, ranging from two-sentence to
seven-sentence segments. The primary characteristic of this test is the
simultaneous assessment of two working memory components—
processing and storage—during mental activity. The validity of this test
was established through a preliminary investigation conducted by
Asadzadeh (2004), vyielding a correlation coefficient of 0.88.
Mojtabizadeh (2006) reported reliability of 0.87 using Kuder-
Richardson formula, while Asadzadeh (2004) obtained reliability of
0.85 through split-half method.

Teaching-Learning Process Questionnaire: Developed by Sarmad et
al. (2011), this questionnaire consists of 15 items measured on a 7-point
Likert scale ranging from "completely disagree" to "completely agree."
The reported reliability coefficient was 0.84, and the Cronbach's alpha
coefficient obtained in this study was 0.90.

Academic  Vitality  Questionnaire:  Hossein  Chari  and
Dehghanizadeh (2012) developed this questionnaire with 9 items,
modeled after the Academic Vitality Scale by Martin and Marsh (2006),
which originally contained four items. For implementation in the
Iranian cultural context, a psychology specialist and an English
language specialist translated the scale items into Persian. Following
translation, additional items were rewritten based on the original scale
format, and educational psychology professors were consulted
regarding the items. A pilot study was conducted to identify and resolve
deficiencies, after which the items underwent revision, ultimately
resulting in nine finalized items. The findings from Hossein Chari and
Dehghanizadeh (2012) indicated Cronbach's alpha coefficients of 0.80
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with one item removed and a test-retest reliability coefficient of 0.73.
Item-total correlations ranged between 0.51 and 0.68, demonstrating
satisfactory internal consistency and stability.

Gamification Questionnaire: Developed by Sarmad et al. (2011),
this questionnaire contains 24 items measured on a 5-point Likert scale.

Table 1 presents the sources, dimensions, and reliability coefficients
of the research questionnaires. In addition to expert validation from
professors engaged in related research, Cronbach's alpha coefficient
was employed to assess questionnaire reliability and ensure internal
consistency of the measurement instruments. The Cronbach's alpha
values for all variables exceeded the minimum acceptable threshold of
0.70, confirming adequate reliability.

Descriptive statistics, including measures of central tendency (mean,
mode, median) and dispersion indices (standard deviation, variance),
were utilized to examine respondent characteristics. Data analysis was
performed using SPSS 26 software. Inferential statistics, specifically
simple linear regression analysis with the Enter method, were employed
to test the research hypotheses. Prior to hypothesis testing, sampling
adequacy was assessed using the Kaiser-Meyer-Olkin (KMO) measure
and Bartlett's test, while data normality was examined using the
Kolmogorov-Smirnov test.

Results

The KMO index exceeded 0.5 for all research variables, and Bartlett's
test yielded significance levels below 0.05, confirming sampling
adequacy. Kolmogorov-Smirnov test results indicated that all research
variables followed normal distributions (p > 0.05), permitting the use
of parametric statistical analyses.

Hypothesis One: Gamification significantly affects memory in
senior female students.

Regression analysis revealed a correlation coefficient of 0.584 with
a coefficient of determination (R?) of 0.341, indicating that gamification
explains 34.1% of the variance in memory. The Durbin-Watson statistic
of 1.992 fell within the acceptable range of 1.5 to 2.5, confirming the
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independence of residuals. The F-statistic of 47.481 with a significance
level of 0.000 confirmed the regression model's significance. The
standardized beta coefficient was 0.584, with a t-value of 6.891 (p =
0.000), indicating that a one-unit increase in gamification corresponds
to a 58.4% increase in memory.

Hypothesis Two: Gamification significantly affects academic
vitality in senior female students.

Regression analysis yielded a correlation coefficient of 0.498 with
an R2 of 0.248, indicating that gamification accounts for 24.8% of the
variance in academic vitality. The Durbin-Watson statistic of 1.816
confirmed residual independence. The F-statistic of 56.220 (p = 0.000)
confirmed the model's significance. The standardized beta coefficient
was 0.498 with a t-value of 7.498 (p = 0.000), demonstrating that a one-
unit increase in gamification results in a 49.8% increase in academic
vitality.

Hypothesis Three: Gamification significantly affects the teaching-
learning process in senior female students.

Regression analysis produced a correlation coefficient of 0.663 with
an R2 of 0.439, indicating that gamification explains 43.9% of the
variance in the teaching-learning process. The Durbin-Watson statistic
of 1.728 confirmed residual independence. The F-statistic of 64.871 (p
= 0.000) confirmed the model's significance. The standardized beta
coefficient was 0.663 with a t-value of 8.054 (p = 0.000), showing that
a one-unit increase in gamification corresponds to a 66.3% increase in
the teaching-learning process.

Discussion

The findings of this research provide compelling evidence for the
positive and significant effects of gamification on memory, academic
vitality, and the teaching-learning process among senior female
students. These results align with and extend previous research in the
field of gamification and educational outcomes.

The significant positive relationship between gamification and
memory (B = 0.584, p < 0.001) can be explained through several
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theoretical mechanisms. Gamification elements such as challenges,
rewards, and immediate feedback create heightened cognitive
engagement, which enhances the encoding and consolidation of
information in working memory. The interactive and repetitive nature
of gamified learning activities promotes deeper processing of
educational content, facilitating the transfer of information from
working memory to long-term memory storage. Furthermore, the
motivational affordances of gamification sustain attention and reduce
cognitive load through structured, incremental learning experiences.
These findings corroborate previous research by Kim (2023) regarding
the effectiveness of gamification in enhancing cognitive processing and
learning outcomes.

The significant effect of gamification on academic vitality (B =
0.498, p < 0.001) supports the theoretical connection between game-
based motivational design and positive academic functioning.
Gamification fosters academic vitality by satisfying fundamental
psychological needs for autonomy, competence, and relatedness. The
provision of clear goals, progressive challenges, and meaningful
rewards creates a sense of accomplishment and self-efficacy, which
buffers against academic stress and promotes resilient responses to
educational challenges. The competitive and collaborative elements
inherent in gamification design enhance social connectedness and peer
support, further contributing to academic vitality. These results align
with findings by Eisingerich et al. (2019) regarding the superiority of
positive motivational approaches over compulsion-based strategies in
sustaining engagement.

The strongest effect was observed between gamification and the
teaching-learning process (B = 0.663, p < 0.001), with gamification
explaining 43.9% of the variance in this outcome. This robust
relationship underscores the transformative potential of gamification in
educational settings. Gamification fundamentally alters the teaching-
learning dynamic by transforming passive information reception into
active, participatory knowledge construction. Elements such as point
systems, leaderboards, and achievement badges create transparent
progress indicators that guide learning trajectories and provide
continuous formative assessment. The incorporation of narrative
elements and role-playing scenarios contextualizes abstract concepts
within meaningful frameworks, facilitating deeper comprehension and
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knowledge application. These findings extend the work of Rajabi
Moghaddam (2023) by demonstrating that gamification's effects extend
beyond collaborative and web-based learning to encompass the broader
teaching-learning process.

The differential effects observed across the three dependent
variables merit consideration. The teaching-learning process
demonstrated the strongest relationship with gamification, followed by
memory, and then academic vitality. This pattern suggests that
gamification most directly influences the structural and procedural
aspects of education, with cognitive and affective outcomes mediated
through these process-level changes. The relatively lower effect on
academic vitality, while still substantial, indicates that gamification
alone may not fully address the complex psychological factors
underlying academic well-being, suggesting the need for
complementary interventions.

Conclusion

This research conclusively demonstrates that gamification exerts
significant positive effects on memory, academic vitality, and the
teaching-learning process in senior female students at Allameh
Tabatabai University in Tehran. The findings contribute to the growing
body of evidence supporting the integration of gamification principles
in higher education settings and provide practical implications for
educational practitioners and policymakers.

The study confirms that gamification enhances working memory
capacity through increased cognitive engagement, sustained attention,
and structured practice opportunities. Academic vitality improves as
gamification satisfies psychological needs for autonomy, competence,
and relatedness, fostering resilience and positive academic functioning.
Most notably, the teaching-learning process benefits substantially from
gamification implementation, with enhanced student participation,
motivation, and knowledge construction.

Based on these findings, several practical recommendations emerge.
Educational institutions should integrate gamification tools and
platforms—such as educational software featuring point systems, level
progression, and challenges—into their learning environments to
enhance student participation and foster healthy competition. Designing
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educational games focused on content repetition and practice can
improve long-term memory retention; digital flashcards with reward
systems represent one such application. Creating systematic reward
structures with clear, achievable goals for students, accompanied by
motivational incentives for goal attainment, can further enhance
academic vitality and engagement.

For future research, investigators should replicate this study across
diverse populations and demographic groups to assess the
generalizability of findings. Temporal replication is recommended, as
rapidly changing conditions may influence research outcomes
differently across time periods. Furthermore, examining additional
dimensions and variables affected by gamification would expand
understanding of its comprehensive educational impact.

Several limitations warrant acknowledgment. The use of self-report
questionnaires may have introduced response biases, as some
participants might have provided socially desirable rather than accurate
responses, answered with limited attention, or responded under specific
situational influences. The sample characteristics may limit
generalizability to other populations. Additionally, the cross-sectional
design conducted within a specific timeframe means that results might
vary across different temporal contexts.

In conclusion, gamification represents a promising pedagogical
approach that can substantially enhance cognitive performance,
academic well-being, and educational processes in higher education
settings. The integration of thoughtful gamification design with sound
pedagogical principles offers a pathway toward more engaging,
effective, and satisfying educational experiences for students
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