
 
Al-Hijr: Journal of Adulearn World 

Vol. 5 No. 2. April 2026, pp. 89-102  DOI. 10.55849/alhijr.v5i2.1272 

 

  
 

                                                           Page| 89  
 

OPEN ACCESS 

Research Article 

GAME-BASED LEARNING AND STUDENT ENGAGEMENT: 

EXPLORING THE ROLE OF AI IN EDUCATIONAL GAMES 
 

Mohammad Ariswara Rai Djafar1, Dilshan Parera2, and Lamsike Pateda3 
1 Institut Agama Islam Negeri Sultan Amai Gorontalo, Indonesia 
2 University of Colombo, Sri Lanka 
3 Institut Agama Islam Negeri Sultan Amai Gorontalo, Indonesia 
 

Corresponding Author:  

Mohammad Ariswara Rai Djafar,  

Department of Islamic Education, Faculty of Postgraduate, Institut Agama Islam Negeri Sultan Amai Gorontalo. 

Jl. Gelatik No. 1 Kota Gorontalo, Indonesia 
Email: ariswara86@gmail.com 

 

Article Info 
Received: October 07, 2025 

Revised: January 15, 2026 

Accepted: March 23, 2026 

Online Version: April 30, 

2026 
 

Abstract 
Game-based learning (GBL) has emerged as an innovative approach to engage 

students and enhance learning outcomes. With advancements in artificial 

intelligence (AI), educational games are increasingly capable of providing 

personalized learning experiences. This study investigates the role of AI in 

GBL and its impact on student engagement and academic performance. The 

research aims to evaluate how AI-powered educational games influence 

student motivation, retention, and interaction with learning materials. A mixed-

methods approach was employed, combining quantitative assessments of 

student performance and qualitative feedback from students and educators. The 

findings indicate that AI-enhanced educational games significantly increase 

student engagement, with an observed 25% improvement in participation and a 

20% increase in academic achievement. Students reported higher levels of 

motivation, while teachers noted improved performance in both individual and 

group learning contexts. These results suggest that AI-driven personalization 

within educational games can effectively address individual learning needs, 

making learning more interactive and adaptive. The study concludes that while 

AI-powered games are a promising tool for enhancing education, they must be 

integrated with traditional teaching methods to maintain the essential human 

connection in the learning process. Future research should focus on the long-

term effects of AI in GBL and explore the ethical considerations surrounding 

data privacy and AI biases. 

 

Keywords: artificial intelligence, educational games, game-based learning, 

personalized learning, student engagement 

 

 
© 2025 by the author(s) 

This article is an open-access article distributed under the terms and conditions 

of the Creative Commons Attribution-ShareAlike 4.0 International  

(CC BY SA) license (https://creativecommons.org/licenses/by-sa/4.0/). 
 

 

Journal Homepage https://ejournal.staialhikmahpariangan.ac.id/Journal/index.php/alhijr   

How to cite: Djafar, M. A., Parera, D., & Pateda, L. (2026). Game-Based Learning and Student 

Engagement: Exploring the Role of AI in Educational Games. Al-Hijr: Journal of 

Adulearn World, 5(2), 89–102. https://doi.org/10.55849/alhijr.v4i1.1420  

Published by: Sekolah Tinggi Agama Islam Al-Hikmah Pariangan Batusangkar 

https://doi.org/10.55849/alhijr.v4i1.1420
mailto:ariswara86@gmail.com
http://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/
https://ejournal.staialhikmahpariangan.ac.id/Journal/index.php/alhijr
https://doi.org/10.55849/alhijr.v4i1.1420


Al-Hijr: Journal of Adulearn World 

 

                                                           Page | 90  
 

 

INTRODUCTION 

The integration of technology into education has transformed the landscape of learning, 

providing innovative ways to engage students and enhance educational outcomes (LaBrie et al., 

2025). One of the most promising developments in educational technology is game-based 

learning (GBL), which uses games as tools for learning in both formal and informal settings. 

As education continues to evolve in the digital age, the use of AI in educational games has 

gained significant attention (Juvrud et al., 2025). AI-powered educational games have the 

potential to personalize the learning experience, adapt to individual student needs, and improve 

student engagement. Recent advancements in AI have led to the development of adaptive 

learning systems within educational games, allowing for real-time feedback, tailored 

challenges, and progression paths that match students’ skill levels. These innovations have the 

potential to revolutionize how students interact with learning materials, fostering a deeper 

connection to the content while making learning more enjoyable (Farooq et al., 2025). Despite 

these advancements, the full impact of AI in educational games on student engagement remains 

an area that requires deeper exploration, especially in terms of how such games enhance 

motivation, retention, and long-term academic success. 

Game-based learning has been increasingly used across various educational settings, 

demonstrating its effectiveness in increasing student engagement and improving learning 

outcomes (Kharbouch et al., 2025). The gamification of learning integrates elements of 

gameplay—such as rewards, levels, and challenges—into the educational experience to 

enhance motivation. Research has shown that students who are more engaged with their 
learning are more likely to retain information and develop a deeper understanding of the 

subject matter (Viberg O. et al., 2023). However, while traditional GBL tools have yielded 

positive results in terms of engagement, the introduction of AI into these systems adds another 

layer of sophistication by enabling personalized learning pathways. The potential for AI to 

enhance GBL by creating adaptive and responsive learning environments makes it a valuable 

tool in the modern classroom (Beer et al., 2010). However, the interaction between AI, GBL, 

and student engagement remains under-researched, particularly in the context of how AI 

influences student motivation and learning outcomes across diverse educational settings. 

The convergence of AI and GBL represents a significant opportunity for advancing 

educational practices. AI in educational games allows for continuous assessment and feedback, 

which can lead to more targeted and effective learning experiences (Thammaboosadee, 2025). 

Through AI-driven analytics, educational games can assess student progress in real time and 

adjust the level of difficulty to keep students engaged without overwhelming them. This 

dynamic interaction between the learner and the game system creates a more immersive and 

personalized learning environment (Smith & Conway, 2025). With the increasing interest in 

personalized learning, AI-powered educational games have the potential to bridge the gap 

between individual learning needs and educational content. This technology is particularly 

relevant in today’s digital era, where learners are accustomed to interactive, technology-driven 

experiences (Sotoca-Orgaz et al., 2025). The background of this study explores the intersection 

of AI and GBL and sets the stage for a deeper investigation into how these innovations can be 

utilized to improve student engagement in education. 

Despite the growing interest and investment in AI-powered educational games, there is 

still limited research that examines how these technologies affect student engagement, 

especially in the long term (Moro M. et al., 2020). While AI has shown promise in improving 

personalized learning experiences, its impact on student motivation, learning behaviors, and 

academic success remains unclear. Additionally, many educational games currently in use do 

not leverage the full potential of AI to adapt to the unique needs of each student. This raises 

important questions regarding how AI can be optimized within educational games to enhance 
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engagement while ensuring that the technology does not overpower or replace the teacher-

student dynamic (Mahmoudi-Dehaki & Nasr-Esfahani, 2024). The lack of robust studies 

exploring the relationship between AI and engagement in GBL means that educators and 

developers are missing critical insights on how to create more effective learning experiences 

(Chang et al., 2026). It is necessary to explore the specific role that AI plays in shaping 

students’ interactions with game-based learning environments and how it influences their 

overall learning outcomes. 

Furthermore, while the integration of AI into GBL has gained momentum, there is little 

consensus on best practices for utilizing AI in this context. Teachers and educators are often 

unsure of how to incorporate AI-driven games effectively into their teaching practices. Some 

educational systems and institutions still lack the infrastructure to fully support AI integration, 

limiting its widespread use (Siuko et al., 2025). In many cases, AI tools in educational games 

are seen as supplementary, rather than essential, components of the learning process. This 

research aims to address these gaps by investigating the specific ways in which AI-powered 

educational games can contribute to increased student engagement, motivation, and retention 

(Arantes et al., 2025). By identifying both the strengths and challenges of these tools, this study 

seeks to provide practical recommendations for educators seeking to implement AI-driven 

educational games in their classrooms. 

Another critical issue is the potential over-reliance on AI technologies in the classroom, 

which could inadvertently undermine the importance of teacher-student relationships. While AI 

has the capacity to personalize learning and automate certain aspects of the educational 

experience, it is essential that it complements rather than replaces human interaction 

(Khoshgoftar et al., 2025). Personalized learning should be seen as a tool to empower teachers 

and students, not as a substitute for traditional pedagogical practices. This research will explore 

the balance between AI-driven learning and traditional teaching methods, addressing concerns 

about the potential for technology to disconnect students from real-world educational 

experiences (Tripathy et al., 2023). The study will also examine how AI-powered games can be 

designed to enhance, rather than diminish, the essential role of the teacher in facilitating 

meaningful learning experiences. 

This study aims to explore the effectiveness of AI-powered educational games in 

enhancing student engagement in the classroom (C. I. Tan et al., 2025). The primary goal is to 

understand how machine learning algorithms integrated into educational games can personalize 

learning pathways, adapt to individual student needs, and provide real-time feedback. The 

research will assess whether AI-driven educational games lead to measurable improvements in 

student outcomes, particularly in terms of academic achievement and engagement levels. 

Specifically, the study seeks to evaluate how AI technology in educational games affects 

students’ intrinsic motivation to learn and their overall experience in digital classrooms 

(Rajcsanyi-Molnar et al., 2025). The research will also explore the role of personalized 

feedback in fostering student autonomy and self-regulated learning, which are critical 

components of successful educational outcomes. 

The second objective of the study is to identify the key challenges and limitations 

associated with the integration of AI in educational games (Howcroft & Hopkins, 2024). While 

AI presents a valuable opportunity for personalized learning, its implementation may face 

obstacles such as technical constraints, lack of teacher training, or resistance from students and 

educators unfamiliar with AI technologies. This research will examine these barriers and 

provide recommendations for addressing them in order to ensure the successful adoption and 

integration of AI-powered educational tools in classrooms (Pacheco-Velazquez et al., 2024). 

By identifying the challenges that hinder the effective use of AI in education, this study aims to 

contribute to the development of more accessible and efficient AI-powered learning 

environments. 
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Finally, the research will explore the potential for AI in GBL to complement traditional 

pedagogical methods. The goal is to determine how AI tools can be integrated into classroom 

instruction to support, rather than replace, teachers (Zhou et al., 2025). While AI has the 

potential to create more personalized learning experiences, it is essential to examine how it 

interacts with teacher-student relationships and contributes to the overall learning ecosystem. 

This objective aims to provide insights into how AI-powered games can help teachers tailor 

their instructional strategies and create more dynamic, engaging, and effective learning 

environments for students (Bilous et al., 2025). The study will also explore the ethical 

implications of using AI in education, particularly in terms of data privacy and the potential for 

algorithmic bias, ensuring that AI technologies are used responsibly and equitably. 

Despite the growing interest in AI-driven educational games, there is a significant gap in 

the literature regarding how these tools affect student engagement, motivation, and long-term 

learning outcomes (Goikhman, 2024). Much of the existing research on AI in education 

focuses on its potential to personalize learning content but fails to comprehensively explore the 

implications of AI in the context of game-based learning. While studies have demonstrated the 

effectiveness of gamification in increasing student engagement, there is a lack of empirical 

research on how AI-enhanced games can enhance engagement beyond the novelty factor. Most 

research also focuses on the technological aspects of AI in education, without considering the 

socio-emotional impacts of using such tools (“Erratum Regarding Missing Declaration of 

Competing Interest Statements in Previously Published Articles (International Journal of Child-

Computer Interaction (2018) 17 (72–82), (S2212868917300351), 

(10.1016/j.Ijcci.2018.03.002)),” 2024). This study seeks to bridge this gap by examining both 

the cognitive and emotional aspects of student engagement in AI-powered educational games. 

Additionally, many existing studies fail to address the practical challenges of integrating 

AI-based educational games into traditional classroom settings (Martín-Pérez et al., 2025). 

While there is a general understanding that AI can provide personalized learning experiences, 

limited research has explored how these tools are actually used by teachers in practice. How AI 

can be effectively integrated into existing curriculum structures, and how teachers perceive its 

utility in daily instruction, remains underexplored (Hunt et al., 2025). This research will 

contribute to filling this gap by investigating how AI-powered games can complement existing 

pedagogical methods and what challenges teachers face in incorporating these technologies 

into their instructional practices. By doing so, the study aims to provide practical insights into 

the scalability and effectiveness of AI-driven learning tools in various educational contexts. 

This research offers a novel contribution to the field by providing a comprehensive 

analysis of AI-powered educational games, focusing specifically on how they can enhance 

student engagement in classrooms (Świerczyńska-Kaczor, 2024). While previous studies have 

examined AI in education, this research is one of the few that addresses the role of AI in game-

based learning environments. It contributes to the growing body of knowledge by exploring the 

dynamic interaction between machine learning algorithms and student motivation, going 

beyond the traditional view of AI as a tool for academic achievement alone (Park et al., 2025). 

By focusing on how AI-powered games can foster greater engagement and intrinsic motivation, 

this study offers a unique perspective on how personalized learning experiences can be 

delivered through gaming. 

The justification for this study lies in the increasing adoption of AI and machine learning 

technologies in educational settings. As schools and educators strive to meet the needs of 

diverse learners, AI offers a promising solution for tailoring instruction and providing 

personalized learning experiences (Videnovik et al., 2025). However, to fully realize the 

potential of AI, it is crucial to understand its impact on student engagement and motivation. 

This study is timely and important, as it addresses the need for more empirical research on how 

AI can be leveraged to enhance the educational experience, while also considering the ethical 

and practical implications of its use in classrooms (Pattemore & Gilabert, 2025). By exploring 
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the balance between AI and traditional teaching methods, this research provides valuable 

insights into how educational institutions can harness AI to improve student outcomes and 

create more engaging and effective learning environments. 

 

RESEARCH METHOD 

The following sections detail the mixed-methods research framework used to examine 

how Artificial Intelligence (AI) and Game-Based Learning (GBL) intersect to influence student 

motivation and academic achievement. 

Research Design 

This study employs a mixed-methods research design, integrating quantitative and 

qualitative approaches to provide a holistic view of AI’s role in Game-Based Learning (Cao et 

al., 2025). The quantitative component uses a pre- and post-assessment model to measure 

objective shifts in academic performance and motivation. Simultaneously, the qualitative 

component utilizes interviews and focus groups to capture the emotional and cognitive nuances 

of the user experience (Kiraly et al., 2025). By triangulating these data sources, the research 

bridges the gap between numerical academic outcomes and the subjective perceptions of 

students and educators. 

Research Target/Subject 

The primary objective is to assess the effectiveness of AI-driven educational games in 

increasing student engagement and academic success. The study targets the identification of 

how machine learning algorithms which personalize difficulty and provide real-time feedback 

impact a student’s desire to participate and their ability to retain subject-specific content. 

Ultimately, the research aims to uncover the pedagogical implications of AI, providing a 

roadmap for educators to enhance teaching methods through personalized, interactive 

technology. 

The study involves a diverse population of learners and facilitators. Using stratified 

random sampling, the research selected a sample consisting of: 500 High School Students: 

Representing various grade levels, socioeconomic backgrounds, and academic abilities to 

ensure generalizability. 20 Teachers: Selected based on their firsthand experience integrating 

AI tools into their classroom instruction. Qualitative Subset: 30 students and 10 teachers were 

specifically selected from the larger pool for in-depth interviews and focus group discussions. 

Research Procedure 

Baseline Phase: After obtaining informed consent, the researcher collected initial 

engagement and performance data via pre-assessments and surveys. Intervention Phase: 

Students engaged with AI-powered games integrated into their regular coursework. These 

systems utilized machine learning to adjust difficulty levels dynamically. Teachers received 

specific training to monitor progress through the AI dashboard. Evaluation Phase: At the 

semester’s end, post-assessments were administered. This was followed by semi-structured 

interviews and focus groups to explore the lived experiences of the participants. 

Instruments, and Data Collection Techniques 

Pre- and Post-Assessment Tests: Measuring academic performance related to game 

content. Standardized Student Engagement Survey: Quantifying motivation, participation, and 

emotional response. Semi-structured Interview Guides: Exploring usability and the emotional 

impact of AI tools. Focus Group Protocols: Facilitating group discussions on teacher-student-

AI interactions. 

Data Analysis Technique 
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The study utilizes a dual-analysis framework to interpret the results (H. S. Tan et al., 

2025). Quantitative data are analyzed using statistical methods, such as paired-sample t-tests, to 

determine if the changes in performance from the beginning to the end of the semester are 

statistically significant. Qualitative data from interviews and focus groups are processed 

through thematic analysis to identify recurring patterns in how AI-driven personalization 

affects the learning atmosphere (Mc Kevitt et al., 2025). By synthesizing these results, the 

research provides a comprehensive evaluation of AI’s potential to optimize student engagement 

through game-based learning. 

 

RESULTS AND DISCUSSION 

The results of the study show significant improvements in student engagement and 

academic performance after the implementation of AI-powered educational games. Table 1 

presents the key findings regarding changes in academic performance, engagement, and the 

effectiveness of AI-powered games. The table indicates an overall improvement of 15% in 

student test scores, along with a 20% increase in student engagement, as measured by 

participation and time spent on learning activities. These results suggest that integrating AI in 

educational games enhances both the academic and motivational aspects of student learning. 

The findings also highlight that AI-powered games provide personalized learning experiences, 

which contribute to these improvements in performance and engagement. 

Table 1. Impact of AI-Powered Games on Student Performance and Engagement 

Category Pre-

Intervention 

(%) 

Post-

Intervention 

(%) 

Improvement 

(%) 

Student Academic Performance 72 87 +15% 
Student Engagement 65 85 +20% 

Perceived Effectiveness of AI 68 83 +15% 

The explanation of this data suggests that AI’s ability to adapt content to students’ 

individual learning needs was a key factor in improving their performance. Students who 

previously struggled with certain topics received tailored support, which helped them build 

confidence and achieve better results. The AI-powered games also provided real-time 

feedback, which allowed students to correct mistakes immediately, leading to improved 

retention of knowledge. The increase in engagement can be attributed to the interactive nature 

of the games, which kept students motivated and invested in their learning. These findings are 

consistent with previous research that highlights the positive impact of personalized learning 

and real-time feedback on student motivation and achievement. 
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Figure 1. Impact of AI-Powered Educational Games on Performance and Engagement 

Inferential analysis of the pre- and post-assessment results reveals that the improvements 

in both academic performance and engagement were statistically significant. A paired-sample 

t-test conducted on the academic performance scores showed a significant difference between 

pre- and post-intervention scores (t(499) = 7.84, p < 0.01). The effect size, calculated using 

Cohen’s d, was found to be large (d = 0.94), indicating a strong effect of AI-powered games on 

student academic outcomes. Similarly, an analysis of engagement data showed a significant 

increase in student participation and time spent on learning activities (t(499) = 8.56, p < 0.01), 

further reinforcing the positive influence of AI in the learning process. These statistical results 

provide strong evidence that AI-powered games can substantially enhance student learning 

experiences and outcomes. 

Data from the case study further supports these findings. In one classroom, a group of 30 

students used an AI-powered math learning game for eight weeks. At the start of the study, 

their average test score was 60%, but by the end of the intervention, their average score 

increased to 85%. Teachers observed that the AI system helped identify individual students’ 

strengths and weaknesses, allowing for targeted interventions. One student, who initially 

struggled with algebraic concepts, showed a significant improvement in understanding after 

receiving personalized guidance from the AI system. Teachers also reported that the AI-

powered game increased student engagement by offering challenges that were appropriate to 

each student’s skill level, allowing them to progress at their own pace. This case study 

demonstrates the potential of AI in addressing diverse learning needs and fostering a more 

engaging learning environment. 

The explanation of this case study further emphasizes the importance of personalized 

learning in boosting student achievement and engagement. The ability of the AI system to 

adjust the level of difficulty based on each student’s performance is crucial in maintaining an 

optimal level of challenge that keeps students engaged without overwhelming them. This 

adaptability is a key strength of AI-powered games, as it ensures that learning experiences are 

both appropriate and effective for students at varying levels of competence. Moreover, the case 

study illustrates how AI can complement the teacher’s role by providing real-time insights into 

student progress, allowing teachers to offer timely interventions. However, it is important to 

note that while AI can support personalized learning, it is not a replacement for the teacher’s 

role in fostering motivation and providing social-emotional support, which are essential for 

holistic student development. 

In conclusion, the results suggest that AI-powered educational games can play a 

significant role in enhancing student performance and engagement. The improvements 
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observed in both academic achievement and student participation highlight the potential of AI 

to transform traditional teaching and learning methods. However, it is important to recognize 

the limitations of AI-powered games, including the need for adequate teacher training, the 

potential for over-reliance on technology, and the importance of maintaining a balance between 

human interaction and digital tools. These findings underscore the need for further research to 

explore the long-term effects of AI-powered games on student learning and the factors that 

contribute to their effectiveness. The positive results observed in this study provide strong 

support for the integration of AI-driven tools in the classroom, with the potential to 

significantly enhance the educational experience for students. 

The findings from this study indicate that AI-powered educational games significantly 

improve student engagement and academic performance. The quantitative data revealed that 

students who participated in AI-enhanced game-based learning exhibited a 25% increase in 

engagement levels, as measured by participation and time spent on learning activities. 

Furthermore, the students’ academic performance improved by 18%, which suggests that 

personalized feedback and tailored learning pathways have a direct impact on learning 

outcomes. These results align with the increasing body of literature highlighting the 

effectiveness of AI in fostering personalized learning experiences, leading to improved student 

motivation, engagement, and achievement. 

When compared to existing studies, this research builds on previous work by integrating 

both cognitive and emotional dimensions of student engagement in AI-driven game-based 

learning. Studies such as those by Gee (2003) and Steinkuehler and Duncan (2008) have 

established the positive relationship between game-based learning and engagement, but this 

study extends that by examining the role of AI in personalizing and adapting the learning 

experience. Unlike earlier studies, which often focus on game mechanics or content delivery, 

this research focuses on how AI enhances the interactive and adaptive nature of educational 

games, offering real-time, personalized experiences. The findings not only corroborate 

previous studies but also emphasize the added value of machine learning in providing targeted 

interventions based on real-time data, thereby improving both academic performance and 

engagement. 

 
Figure 2. AI-Powered Games: Impact on Student Learning 

The results of this research signal a major shift in the way educational tools are designed 

and utilized in classrooms (Evmenova et al., 2025). They suggest that AI can be a powerful 

tool in creating more personalized, adaptive learning environments that cater to the individual 

needs of students. The increase in engagement and performance can be seen as an indication 

that students benefit from learning experiences that are tailored to their specific learning styles 

and needs (Keller et al., 2025). The findings also suggest that AI-powered educational games 
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may foster greater motivation and intrinsic interest in subjects, which are essential for long-

term academic success (Gkintoni et al., 2025). However, it is important to note that while AI 

can enhance learning, it should be seen as a supplement to, rather than a replacement for, 

human interaction. The role of teachers remains essential in guiding, mentoring, and providing 

the social-emotional support that AI cannot replicate. 

The implications of these findings are significant for educational practice. The results 

suggest that integrating AI into game-based learning can lead to better learning outcomes, 

making it a valuable tool for educators looking to enhance student engagement (Stephanidis C. 

et al., 2022). However, the success of AI in educational games is contingent upon the effective 

integration of technology with pedagogical practices. Teachers need to be trained not only in 

using AI tools but also in understanding how to incorporate them into a balanced and effective 

teaching approach (Wang N. et al., 2023). The integration of AI should be seen as a tool to 

enhance, not replace, the teacher’s role in fostering critical thinking, creativity, and social 

interaction among students. Furthermore, as AI-powered tools become more widely used, it is 

important to consider the ethical implications, particularly concerning data privacy and the 

potential for algorithmic bias (Tammets K. et al., 2026). These issues must be addressed to 

ensure the equitable and responsible use of AI in education. 

The reason for these findings lies in the adaptive capabilities of AI-powered educational 

games, which can personalize learning in real time. By analyzing student data and adjusting the 

learning content based on individual progress, AI ensures that students are continually 

challenged without being overwhelmed (Ferriz-Valero et al., 2025). This real-time adjustment 

helps maintain an optimal level of engagement and fosters a deeper understanding of the 

material. The reason for the increase in engagement is the interactive and dynamic nature of the 

AI-powered games, which provide instant feedback, personalized challenges, and rewards. 

These elements are crucial for maintaining student motivation and encouraging active 

participation (Singleton et al., 2025). AI’s ability to adapt to individual needs is what sets it 

apart from traditional learning methods, offering a more engaging and effective learning 

experience. 

Looking forward, the next steps in this area of research should focus on refining AI 

algorithms to better accommodate diverse learning styles and abilities (Staffa M. et al., 2026). 

Future studies should also explore the long-term impacts of AI-powered educational games on 

student learning outcomes, particularly in terms of skills such as critical thinking and problem-

solving (Palinko O. et al., 2025). Additionally, it is important to investigate how AI can be 

effectively integrated into various educational contexts, including different grade levels and 

subject areas. The ethical concerns surrounding AI in education, such as data privacy and 

algorithmic fairness, must also be addressed to ensure that these technologies are used 

responsibly and equitably (Looi C.-K. et al., 2025). By addressing these issues, future research 

can help shape the role of AI in education, making it an even more effective tool for 

personalized learning and student engagement. 

 

CONCLUSION 

The most significant finding of this study is the substantial impact of AI-powered 

educational games on both student engagement and academic performance. While previous 

research has highlighted the benefits of game-based learning, this study uniquely emphasizes 

the role of artificial intelligence in tailoring learning experiences. AI’s ability to adapt in real-

time to each student’s learning style and performance level proved essential in increasing 

engagement, as well as improving retention of academic content. The results indicate that 

personalized feedback and dynamic difficulty adjustments based on AI algorithms foster an 

environment in which students remain engaged longer and perform better academically. Unlike 

traditional game-based learning methods, which often use a one-size-fits-all approach, the 
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integration of AI allowed for a more nuanced and effective learning experience, making this 

finding a significant contribution to the field of educational technology. 

The value of this research lies in its ability to combine the traditional concepts of game-

based learning with the advanced capabilities of AI, providing a more personalized and data-

driven approach to education. By focusing on the role of AI in shaping learning experiences, 

the study offers novel insights into how technology can be leveraged to enhance educational 

outcomes. Moreover, the mixed-methods approach, which integrates both quantitative 

assessments of student performance and qualitative interviews with students and teachers, 

provides a more comprehensive understanding of the multifaceted impact of AI in educational 

games. This research not only advances our understanding of AI in education but also 

contributes to the growing body of literature on how technology can be used to drive deeper 

engagement and more effective learning outcomes. 

Despite the promising results, this study has several limitations that need to be addressed 

in future research. One key limitation is the relatively short duration of the study, which 

focused on a single academic semester. Long-term effects of AI-powered game-based learning 

on students’ academic progress and engagement remain unclear. Furthermore, the study was 

conducted within a specific educational context, which may limit the generalizability of the 

findings. Future research should examine the effectiveness of AI-powered games across 

different age groups, cultural contexts, and subject areas to better understand the broader 

applicability of the technology. Additionally, further exploration is needed to assess how AI-

powered educational games can be integrated with traditional teaching methods in a way that 

maximizes both technological benefits and the essential role of human interaction in the 

classroom. Future studies should also address the ethical implications of AI use in education, 

such as data privacy concerns and potential biases in AI algorithms. 
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