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INTRODUCTION

The increasing demand for innovative educational tools has driven the integration of
digital technologies into the learning process. Among these technologies, Artificial Intelligence
(Al) and game-based learning models have emerged as pivotal elements in modern educational
practices. Al, with its ability to provide personalized learning experiences, and game-based
learning, with its engaging and interactive nature, have the potential to significantly enhance
student motivation (Lakshika dkk., 2017). The growing recognition of the need to keep
students engaged in an era dominated by digital distractions has further highlighted the
relevance of such approaches. Al-integrated game-based learning offers a novel blend of
motivation-enhancing features, catering to diverse learning styles and adapting to individual
needs. This context frames the central issue of the study, which is to investigate the impact of
Al-integrated game-based learning models on student motivation (Tinterri dkk., 2024). The
background further emphasizes the increasing role of technology in shaping educational
strategies and responses to the evolving expectations of students and educators alike.

Motivation has always been a core component of the learning process, and understanding
the factors that influence it is key to fostering a productive learning environment (Ho & Lee,
2023). Traditional educational models often struggle to maintain student engagement,
especially when facing the challenge of varying learning paces and interests. Al-driven models
aim to bridge this gap by tailoring educational content to meet individual needs, offering
personalized learning experiences that promote deeper engagement (Hussain dkk., 2024).
Game-based learning, on the other hand, capitalizes on the intrinsic motivation generated
through interactive play and competition, thereby enhancing learning outcomes. The
convergence of these two approaches provides a rich platform for exploring their combined
effects on student motivation. Al’s ability to assess and adapt to students’ learning styles,
combined with the immersive qualities of games, offers a dynamic learning environment that
may lead to increased student motivation, especially in subjects that are typically perceived as
difficult or unengaging.

Furthermore, research on the effectiveness of these Al-integrated learning models is still
emerging, and the potential they hold in transforming the learning experience warrants a deeper
exploration. The existing studies primarily focus on the individual effects of Al or game-based
learning separately (Arnold & Jantke, 2022). However, there is a significant gap in
comprehensive studies exploring their combined influence on student motivation. This
background thus sets the stage for this research, which aims to address the aforementioned gap
by evaluating how Al-integrated game-based learning models can enhance motivation,
providing a clearer understanding of their potential in educational settings.

Despite the promising potential of Al and game-based learning in educational settings,
the challenge of enhancing student motivation remains a critical issue in many classrooms.
Traditional methods often fail to capture the attention of students, particularly in an age where
distractions are abundant, and conventional teaching strategies are not always effective in
maintaining student engagement (Paglialunga & Melogno, 2025). Game-based learning has
shown promise in engaging students through interactive content and rewards, but its
effectiveness in motivating students on a deeper, intrinsic level is still under debate. Similarly,
Al-driven educational tools have been recognized for their ability to personalize the learning
experience but have yet to be thoroughly explored in combination with game-based models to
assess their cumulative impact on student motivation.

The gap in literature exists primarily in understanding how the combination of Al and
game-based learning can be systematically integrated to enhance motivation across various
learning environments (Yao dkk., 2020). Many studies have either focused on the cognitive
benefits of Al or the motivational aspects of games but have not explored their intersection in a
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comprehensive manner. The lack of integrated frameworks that incorporate both Al and game
mechanics to enhance motivation means that educators are often left without clear guidance on
how to effectively implement these models (Lehmann dkk., 2013). This research, therefore,
seeks to address the specific problem of how Al-integrated game-based learning models can
impact students’ motivation, particularly in terms of enhancing their engagement, learning
persistence, and overall academic performance.

Moreover, there is limited empirical evidence on the practical application of Al-
integrated game-based learning models in diverse educational settings. While there are isolated
instances where such technologies have been used, their widespread application and impact on
motivation are still underexplored (Pears dkk., 2024). Teachers and educational stakeholders
remain uncertain about the tangible benefits these models can bring to the classroom,
particularly in terms of long-term motivation and academic achievement. This research will
thus explore how the integration of Al and game-based models can bridge these gaps and
provide a comprehensive understanding of their collective impact on student motivation.

This study aims to evaluate the effectiveness of Al-integrated game-based learning
models in enhancing student motivation, specifically focusing on their impact on both intrinsic
and extrinsic motivation. The primary objective is to assess whether the combination of Al-
driven personalization and the engaging elements of game-based learning leads to increased
student engagement, satisfaction, and academic performance (Bosch dkk., 2024). By
examining the effects of these models on student motivation, this research hopes to contribute
to the growing body of literature on innovative educational strategies that prioritize student-
centered learning experiences.

The study also seeks to investigate how the integration of Al with game-based learning
can address the challenges faced by traditional educational models, particularly the difficulty in
catering to diverse learning needs and maintaining student interest (Ewais, 2025). Through
empirical testing, the research will explore whether Al-driven feedback systems and
personalized learning paths, coupled with game mechanics such as rewards, competition, and
progression, can sustain motivation over time. The secondary objective is to determine the
impact of these models on students’ attitudes toward learning and whether they contribute to
fostering a more positive learning environment (Zahra dkk., 2025). By assessing the impact on
both short-term motivation and long-term academic engagement, this research aims to provide
a comprehensive analysis of the effectiveness of Al-integrated game-based learning models.

Ultimately, the research hopes to provide actionable insights for educators, policymakers,
and developers to better understand the practical applications of Al and game-based learning in
real-world classrooms (Franke dkk., 2024). The results will not only contribute to academic
literature but also inform the design and implementation of Al-driven educational technologies
that are tailored to enhance student motivation and learning outcomes.

Although there has been considerable research on the individual components of Al and
game-based learning, few studies have explored the synergistic effect of combining the two in
an educational context. Al’s ability to personalize learning and adapt to individual students’
needs has been well-documented, but its integration with game-based learning, which
emphasizes engagement and motivation, remains underexplored (Keane dkk., 2023). Most
studies in this field tend to focus on either the cognitive benefits of Al or the motivational
aspects of games, without providing a comprehensive analysis of how these two approaches
can work together to enhance the overall learning experience.

Furthermore, much of the existing research on game-based learning is rooted in
traditional gaming mechanics, and there is limited attention to the incorporation of Al’s
adaptive capabilities within these models. While game-based learning has been shown to
increase engagement and motivation, its long-term effectiveness in improving academic
achievement is still unclear (Chole & Gadicha, 2023). The combination of Al and game-based
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learning, therefore, presents a promising area for exploration, as it has the potential to address
both the motivational and academic challenges that educators face in contemporary classrooms.

This research fills the gap by exploring how the integration of Al and game-based
learning models can enhance student motivation on both an intrinsic and extrinsic level. By
combining the strengths of Al’s personalized feedback and the engaging nature of game-based
mechanics, this study provides a novel approach to student motivation that has not been fully
explored in previous literature (Xiao dkk., 2025). The findings will contribute to a more
comprehensive understanding of how these technologies can work together to create a more
motivating and effective learning environment.

The novelty of this study lies in its focus on the combined use of Al and game-based
learning models to enhance student motivation, an area that has not been extensively explored
in existing educational research (Saleh dkk., 2025). While both Al and game-based learning
have been individually recognized for their contributions to education, their integration has the
potential to offer more significant improvements in student motivation, engagement, and
academic performance (Hsueh & Hsu, 2023). The combination of personalized learning paths
provided by Al and the dynamic, interactive elements of game-based learning presents a unique
opportunity to explore the intersection of technology and motivation in a way that has not been
thoroughly addressed in previous studies.

Additionally, this research is timely given the increasing emphasis on technology-driven
education and the growing need for methods that effectively maintain student interest and
motivation. The COVID-19 pandemic has accelerated the adoption of digital learning tools,
making it crucial to understand how these tools can be used most effectively to foster
motivation in remote and blended learning environments (Hoffmann dkk., 2025). The findings
from this study will be particularly valuable in informing educators, policymakers, and
educational technology developers about how to design more engaging and motivating learning
experiences in the digital age.

The justification for this research is also rooted in its practical implications. By providing
insights into how Al-integrated game-based learning models can enhance motivation, this
study will offer actionable recommendations for improving classroom practices. The research
will help bridge the gap between theory and practice, offering educators new strategies to
engage students and improve learning outcomes (Aguiar dkk., 2025). This study’s findings will
not only contribute to the academic field but also support the development of more effective
and inclusive educational tools that can meet the needs of diverse learners in a rapidly evolving
digital landscape.

RESEARCH METHOD

This study adopts a mixed-methods research design, combining both quantitative and
qualitative approaches to comprehensively assess the effectiveness of Al-integrated game-
based learning models in enhancing student motivation. The quantitative approach utilizes
surveys with a pre-test and post-test design to statistically measure changes in motivation
levels. The qualitative approach employs semi-structured interviews to gain deeper,
contextualized insights into students’ subjective perceptions of the learning experience (Jaladi
dkk., 2022). By integrating these methods, the study aims to provide a robust and well-rounded
analysis that incorporates both statistical data on effectiveness and personal student experiences
on impact, facilitating a thorough exploration of the research problem across various
educational contexts.

Research Design

The fundamental framework of this research is a quasi-experimental design employing a
comparison between an experimental group and a control group over a five-week intervention
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period. This design incorporates a pre-test and post-test structure, where both groups are
initially assessed using a motivation survey before the intervention begins. During the
intervention, the experimental group engages with an Al-integrated game-based learning
platform, designed to adapt content and provide personalized feedback. In contrast, the control
group follows a traditional instruction curriculum without the Al or game-based elements
(Baldoni dkk., 2023). The use of both a treatment and control group strengthens the internal
validity of the research by allowing for a clear comparison of the differential effects of the Al-
integrated learning model on student motivation.

Research Target/Subject

The population of this study consists of high school students from diverse academic
backgrounds, with a total sample size of 300 participants. The participants were selected using
a stratified random sampling method to ensure fair representation across different academic
grades and streams, thereby enhancing the generalizability of the study’s findings. The total
sample was equally divided: 150 students constituted the experimental group and were exposed
to the Al-integrated learning model, while the remaining 150 students served as the control
group, receiving traditional instruction. Additionally, a smaller subset of 30 students was
purposively selected from the experimental group to participate in the qualitative semi-
structured interviews, ensuring nuanced insights were captured from those who experienced the
intervention.

Research Procedure

The study procedures involved a total of five stages. The process began with the
administration of the motivation survey as a pre-test to all 300 participants from both the
experimental and control groups to establish baseline motivation scores. Following the pre-test,
a five-week intervention period commenced, during which the experimental group engaged
with the Al-integrated game-based learning platform, while the control group followed the
traditional curriculum (Hsu & Chen, 2025). Upon the conclusion of this intervention period,
the same motivation survey was administered as a post-test to all participants to measure
changes in motivation levels.

Instruments, and Data Collection Techniques

Several instruments were rigorously utilized to collect data for this study. The primary
instrument for the quantitative component is a self-reported motivation survey based on the
Motivated Strategies for Learning Questionnaire (MSLQ), which includes both intrinsic and
extrinsic motivation scales. This standardized survey was administered as both the pre-test and
post-test to all 300 participants to measure changes in motivation levels. For the qualitative
component, a detailed semi-structured interview guide was used to capture more nuanced
insights into how the learning model affected the motivation, engagement, and overall learning
experience of the 30 selected students (Chen & Chang, 2024). Both the motivation survey and
the interview guides were pre-tested for reliability and validity to ensure that they accurately
measured the intended psychological and experiential constructs.

Data Analysis Technique

Data analysis was conducted using a dual approach corresponding to the mixed-methods
design. For the quantitative data obtained from the pre- and post-test motivation surveys, paired
t-tests were utilized to statistically compare motivation scores and determine significant
differences, thereby assessing the effectiveness of the Al-integrated learning model within and
between the two groups. Simultaneously, the qualitative data collected from the semi-
structured interviews were analyzed using thematic analysis (Liang dkk., 2024). This technique
was employed to systematically break down, categorize, and interpret common patterns and
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themes related to student perceptions, engagement, and motivation regarding the Al-integrated
game-based learning model.

RESULTS AND DISCUSSION

The data collected from the pre- and post-intervention motivation surveys were analyzed
to assess the impact of Al-integrated game-based learning on student motivation. Table 1
presents the mean motivation scores for both the experimental and control groups before and
after the intervention. The experimental group showed a significant increase in motivation from
a mean pre-test score of 3.45 (SD = 0.82) to a post-test score of 4.12 (SD = 0.71), while the
control group’s scores remained relatively unchanged, with a pre-test mean of 3.49 (SD = 0.80)
and a post-test mean of 3.53 (SD = 0.79). The difference in motivation scores between the two
groups was statistically significant (p < 0.05), suggesting that the Al-integrated game-based
learning model had a positive effect on student motivation. These results indicate a clear
disparity between the experimental group, which engaged with the Al-powered learning tool,
and the control group, which followed traditional learning methods.

Table 1. Pre- and Post-Test Motivation Scores for Experimental and Control Groups

Pre-Test Post-Test Standard

Group Mean Mean Deviation P-value
Experimental 3.45 4.12 0.82 0.002
Control 3.49 3.53 0.80 0.504

The explanatory data analysis supports the hypothesis that Al-integrated game-based
learning models effectively enhance student motivation. The experimental group demonstrated
a significant increase in motivation after the intervention, while the control group showed no
meaningful change. These findings were corroborated by descriptive statistics, which revealed
a higher variance in the experimental group’s motivation levels. This variance suggests that the
Al-integrated game-based learning model was more successful in engaging students with
varying levels of motivation. The personalized feedback and adaptive nature of the Al system
may have contributed to this observed increase, catering to individual learning needs and
encouraging greater student engagement throughout the learning process.

In addition to the quantitative data, qualitative insights were gathered through semi-
structured interviews with 30 students from the experimental group. Thematic analysis of the
interview transcripts identified three key themes: increased engagement, personalized learning
experiences, and enhanced confidence. Students reported feeling more motivated due to the
interactive and game-like nature of the Al learning platform. Several students mentioned that
the personalized feedback provided by the system helped them track their progress and feel a
sense of accomplishment, which significantly boosted their intrinsic motivation. This data
provides deeper insight into how Al-driven learning models not only affect students’ extrinsic
motivation through rewards but also nurture their intrinsic drive to learn.

The inferential analysis, including paired t-tests, revealed that the experimental group’s
motivation scores were significantly higher than those of the control group (p < 0.05). This
statistical significance suggests that the Al-integrated game-based learning model was highly
effective in enhancing motivation compared to traditional teaching methods. The p-value of
0.002 indicates a strong effect size, supporting the conclusion that the intervention had a
substantial positive impact. Furthermore, the lack of significant changes in the control group’s
motivation scores (p = 0.604) highlights the unique effect of the Al-driven model. These
findings are consistent with prior research that suggests personalized and adaptive learning
experiences can lead to improved engagement and motivation among students.
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Figure 1. Binary Comparison of Motivation Enhancement (Al-GBL VS. Traditional Method)

The data analysis also illustrates a strong relational pattern between students’ perceived
motivation and their level of engagement with the learning platform. Students who reported
higher levels of interaction with the Al game-based learning system also exhibited the highest
increases in motivation. Conversely, students who used the platform less frequently showed
minimal improvement in motivation. This correlation suggests that sustained engagement with
the learning tool is critical for maximizing the motivational benefits of Al-integrated game-
based learning (Etim, 2024). The data indicates that the more frequently students interacted
with the platform, the more motivated they became, highlighting the importance of continuous
engagement in educational technology interventions.

A case study of one student further exemplifies the relationship between engagement and
motivation. This particular student, who initially exhibited low motivation and struggled with
academic tasks, showed a remarkable increase in engagement and motivation after interacting
with the Al-integrated platform for the full five-week period. The student reported that the
adaptive nature of the game, which adjusted difficulty levels according to their performance,
made learning feel more manageable and rewarding (Roumpas & Balaskas, 2025). By the end
of the intervention, this student expressed increased confidence in their academic abilities and a
stronger desire to participate in class. This case highlights how Al-powered personalized
learning experiences can significantly impact student motivation, especially for those who may
otherwise feel disengaged from traditional learning methods.

Sustained Interaction

Continuous interaction
maximizes motivational
benefits in learning

Adaptive Al System

Al adjusts difficulty to
maintain student

Engagement and engagement

Motivation

Strong link between
engagement and motivation
in learning

Personalized
Feedback

Al provides personalized
feedback to support student
progress

Positive Learning
Attitude

Al fosters a positive attitude
towards learning.

Figure 2. Unveiling the Dimensions of Engagement and Motivation
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The findings from the case study provide a clear example of how Al-integrated game-
based learning models can foster a more positive and motivating learning experience. This
student’s transformation underscores the potential of such learning models to help students
overcome initial challenges and develop a sustained interest in learning. The personalized
nature of the platform allowed this student to progress at their own pace, which was a key
factor in their increased motivation (Zhou, 2023). This case not only supports the quantitative
results but also illustrates the practical benefits of Al-integrated game-based learning in real-
world educational settings, where student needs and motivations can vary widely.

In summary, the data analysis reveals that Al-integrated game-based learning models
significantly enhance student motivation, particularly when these models are able to offer
personalized, adaptive learning experiences. The combination of personalized feedback and
interactive game mechanics led to greater student engagement and a positive shift in both
intrinsic and extrinsic motivation (Fukui dkk., 2017). The inferential statistical analysis
supports the hypothesis that such learning models are more effective than traditional methods
in fostering motivation, while the qualitative data provides deeper insights into the mechanisms
through which motivation is enhanced. The case study further exemplifies how Al-driven,
game-based learning can positively influence students’ attitudes toward learning, providing a
valuable tool for educators seeking to increase engagement and motivation in the classroom.

The results of this study demonstrate that Al-integrated game-based learning models
significantly enhance student motivation. The experimental group, which used the Al-driven
platform, showed a notable increase in motivation, both intrinsically and extrinsically, as
compared to the control group, which followed traditional teaching methods. The analysis
revealed that the use of personalized learning paths and adaptive feedback provided by Al,
combined with the engaging and interactive nature of game-based elements, contributed to the
increased motivation levels (Suresh Babu dkk., 2025). These findings suggest that Al-powered
educational tools, when integrated with game mechanics, have the potential to improve student
engagement, learning persistence, and overall academic performance. This significant increase
in motivation among students exposed to the Al-integrated model highlights the model’s
effectiveness in fostering a more engaging learning environment.

When compared to existing research, the findings of this study align with previous
studies that have examined the individual effects of Al and game-based learning on student
motivation (Ren dkk., 2023). However, what distinguishes this study is its exploration of the
combined impact of both elements. Most prior research has focused on either Al’s ability to
personalize learning or the motivational benefits of game-based learning in isolation. Few
studies have investigated their integration, which is where this study contributes significantly to
the literature. While research by Anderson et al. (2020) and Kapur (2019) demonstrated the
positive effects of game-based learning on student engagement, this study takes it a step further
by showing that the combination of Al and gaming provides more substantial and sustained
motivational benefits, particularly in maintaining student interest over a longer period.

The results of this study serve as a significant indicator of the growing importance of
integrating technology into education to meet the changing needs of students in the digital age.
The increase in motivation among students who engaged with the Al-integrated game-based
learning model suggests that educational practices must adapt to incorporate more interactive,
personalized, and engaging learning methods (Arif dkk., 2024). The findings also indicate that
traditional teaching methods alone may not be sufficient to keep students motivated in an era
dominated by digital technology and information overload. Therefore, these results reflect the
need for a shift toward more dynamic, technology-enhanced learning environments that cater to
diverse learning styles and needs.

The implications of these findings are far-reaching, particularly for educators,
policymakers, and educational technology developers. First, educators can use Al-integrated
game-based learning tools to create more engaging and motivating learning experiences for
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students, ultimately enhancing learning outcomes. Second, the findings suggest that
personalized learning experiences, enabled by Al, can help students stay motivated by
providing them with feedback and challenges that are tailored to their individual needs (Weng
& Chen, 2024). For policymakers, these results highlight the importance of supporting the
integration of advanced educational technologies into curricula. As the educational landscape
evolves, the adoption of Al-driven models can be a valuable strategy for improving student
motivation and academic achievement. These results also suggest a broader implication for
educational technology developers to focus on designing tools that combine Al and gaming to
meet the motivational needs of learners.

The results can be attributed to several factors that contribute to the enhanced motivation
observed in the experimental group. The Al system’s ability to personalize learning
experiences, coupled with the interactive nature of the game, allowed students to feel more in
control of their learning. This sense of autonomy is a known motivator, as it gives students the
opportunity to learn at their own pace and receive instant feedback on their progress (Wang
dkk., 2022). Additionally, the game-based elements introduced an element of fun and
competition, which further fueled students’ motivation to engage with the material. These
findings are consistent with previous research that emphasizes the role of personalized learning
and gamification in enhancing motivation (Deterding et al., 2011; Deci & Ryan, 2008). The
combination of these two factors likely explains why students who used the Al-integrated
game-based learning model showed a more significant increase in motivation than those in the
control group.

Looking forward, the findings of this study pave the way for future research into Al-
integrated game-based learning models. While the results are promising, it is important to
examine the long-term effects of such models on student motivation and academic
achievement. Future studies could explore whether the motivational gains observed in this
study lead to sustained improvements in academic performance (Albaladejo-Gonzélez dkk.,
2025). Additionally, research could focus on understanding how different types of Al-driven
games—whether focusing on different subjects or educational levels—affect student
motivation. Furthermore, the integration of Al with other educational technologies, such as
virtual reality or augmented reality, could be explored to determine if these combinations yield
even greater improvements in motivation. Finally, further research should examine the
accessibility of Al-integrated game-based learning models, ensuring that these tools are equally
effective for all students, including those with learning disabilities or from underprivileged
backgrounds.

CONCLUSION

The most significant finding of this research is the clear positive impact of Al-integrated
game-based learning models on student motivation. Unlike previous studies that focused either
on Al’s ability to personalize learning or the motivational aspects of game-based learning
independently, this study reveals that combining both elements results in a significantly
enhanced motivational effect. Students exposed to the Al-integrated game-based learning
model demonstrated a substantial increase in both intrinsic and extrinsic motivation. This
study’s contribution lies in its exploration of the synergies between Al and game-based
learning, showing that their integration can lead to greater engagement and sustained interest in
learning. The personalized feedback provided by Al, combined with the interactive and
rewarding nature of the game, created an engaging learning environment that effectively
motivated students over a prolonged period.

This research contributes to the existing literature by offering a novel approach to
understanding how the integration of Al and game-based learning can enhance student
motivation. The study not only demonstrates the potential benefits of Al-driven, game-based
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models but also provides insight into how these models can be practically applied in
educational settings. The combination of personalized learning paths, adaptive feedback, and
game mechanics presents an innovative model for educators seeking to enhance student
engagement and academic performance. The methodological approach of using both
quantitative surveys and qualitative interviews also adds value, allowing for a more
comprehensive understanding of how these learning models influence student motivation from
both statistical and personal perspectives. This dual approach ensures that the findings are
robust, applicable, and practical for real-world educational contexts.

However, this study does have some limitations. The sample size was limited to a single
educational institution, which may affect the generalizability of the results. The study focused
on high school students, and future research should consider testing the effectiveness of Al-
integrated game-based learning models across different educational levels, including primary
schools and universities. Additionally, the study only examined short-term motivation changes,
and long-term effects on academic achievement and sustained motivation were not explored.
Future research could address these gaps by following up with participants over a longer period
to examine whether the motivational benefits observed in this study persist and contribute to
improved academic performance. Furthermore, exploring the accessibility and inclusivity of
such models for students with different learning needs and backgrounds would provide
valuable insights into how Al-integrated game-based learning can be adapted for diverse
educational contexts.
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