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ABSTRACT
The integration of artificial intelligence (AI) and gamification is transforming educational paradigms by personalizing learning 
experiences, enhancing student engagement, and improving cognitive abilities while simultaneously fostering emotional 
intelligence. AI-driven gamification creates interactive and adaptive learning environments that cater to individual learning 
needs, offering a more immersive and engaging educational experience. The study critically examines the transformative 
potential of AI-powered gamification in education, highlighting its ability to foster personalized and emotionally supportive 
learning experiences. Additionally, it addresses key challenges, including accessibility barriers, cultural adoption concerns, ethical 
dilemmas, and the necessity of regulatory frameworks to ensure equitable and effective implementation. A systematic review 
methodology was employed, incorporating an extensive literature search in databases such as Google Scholar, focusing on recent 
studies published from 2024. Keywords such as “AI in education” and “gamification” guided the selection process, ensuring 
relevance and empirical grounding. Selected studies underwent systematic data extraction, analyzing aspects such as study 
design, educational contexts, AI tools, and learning outcomes. A narrative synthesis identified key themes, emphasizing AI’s role in 
personalized learning, engagement, and ethical concerns, particularly regarding data privacy and algorithmic bias. The findings 
underscore both the benefits and challenges associated with AI-driven gamification, revealing its capacity to enhance motivation, 
engagement, and long-term skill retention across diverse educational settings. However, barriers such as inadequate technological 
infrastructure, insufficient teacher training, and cultural resistance pose significant obstacles to widespread adoption. Notably, 
the study highlights emotional intelligence as a crucial yet often overlooked element in traditional educational assessments. 
AI-powered gamification presents an opportunity to bridge the gap by integrating cognitive and emotional development into 
learning experiences. Nevertheless, concerns regarding data privacy, AI bias, and equity in access remain pressing challenges 
that need to be addressed. The literature indicates that while AI-driven gamification has the potential to revolutionize education, 
its effectiveness is contingent upon overcoming these challenges through increased investment, policy reforms, and culturally 
sensitive implementations. In conclusion, AI-powered gamification offers transformative opportunities for education by enhancing 
cognitive skills, fostering emotional intelligence, and preparing students for future workforce demands. However, ensuring 
equitable access and addressing ethical concerns are critical to its successful implementation. Future research should focus on 
developing innovative pedagogical frameworks that integrate both emotional and cognitive learning dimensions, ultimately 
maximizing the impact of AI-driven educational technologies in creating inclusive and effective learning environments.

Keywords: AI-driven Gamification, Cognitive Learning, Emotional Learning, Personalized Education, Student 
Engagement.
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1. INTRODUCTION
In the ever-evolving landscape of education, the 

integration of technology has transformed traditional 
learning methods, bringing forth innovative approaches 
that enhance engagement, motivation, and cognitive 
development. One such approach is AI-powered 
gamification, which combines the benefits of artificial 
intelligence (AI) and game mechanics to create a dynamic 
and interactive learning experience. The synergy aims 
to unlock cognitive brilliance and foster emotional 
intelligence, offering a novel pathway to more personalized, 
effective, and engaging education. Gamification has gained 
traction in recent years, not only as a tool for motivation but 
also to enhance various cognitive and emotional faculties 
among learners. AI-powered gamification leverages the 
adaptive capabilities of AI to personalize the learning 
process, making it more responsive to individual needs and 
learning styles. By combining these two powerful elements, 
the approach enhances the traditional gamification model, 
taking it beyond simple rewards and challenges to create a 
deeply personalized learning experience. The integration of 
AI into gamification in education not only improves learner 
engagement but also helps in the retention of knowledge 
and the development of emotional intelligence, preparing 
students for the future of work and life.

1.1. Significance of Study
The significance of exploring AI-powered gamification 

lies in its potential to revolutionize how we approach 
education. Traditional educational methods often fail to 
address the diverse learning needs of students, leading 
to disengagement and reduced retention. With AI’s ability 
to adapt to individual learning paces and gamification’s 
ability to make learning enjoyable, the combination holds 
the potential to enhance both cognitive skills and emotional 
intelligence in a way that traditional methods cannot. AI 
can provide real-time feedback and adjust learning paths 
based on the learner’s progress, creating a customized 
educational journey that keeps students engaged and 
motivated. Moreover, the emotional aspects of learning, 
such as motivation, perseverance, and empathy, can be 
nurtured through game mechanics that reward persistence 
and collaboration. The combination of cognitive and 
emotional development is critical in preparing learners for 
the complex challenges of the future, where both intellectual 
and emotional intelligence are essential for success.

1.2. Issues and Gaps
Despite the promising benefits of AI-powered 

gamification, several issues and gaps remain in the practical 
application and integration of these technologies. One key 
issue is the lack of accessibility, particularly in low-resource 
settings. As Asanza et al. (2024) note, the application of 
gamification in low-resource classrooms, such as those in 
Ecuador, presents a unique challenge. In such environments, 
the availability of technology and internet access may be 
limited, hindering the widespread implementation of AI-

powered gamification. Another issue is the need for adequate 
teacher training and support. Chan and Lo (2024) highlight 
that while gamification has the potential to enhance English 
as a Foreign Language (EFL) instruction, teachers often face 
difficulties in integrating game-based learning methods 
effectively. The rapid pace of technological advancement 
also means that educators must continuously update their 
skills to keep up with new tools and platforms. Furthermore, 
while AI can offer personalized learning experiences, there 
is a gap in research concerning how AI-driven systems can 
balance personalization with the need for collaborative 
learning and social interaction. Educational models that 
focus too heavily on individualized learning might miss 
out on the social aspects that are essential for emotional 
intelligence development, such as teamwork, empathy, 
and communication.

1.3. Rationale of the Study
The integration of AI-powered gamification in education 

holds immense potential to enhance both cognitive 
brilliance and emotional intelligence in learners. Recent 
studies highlight the role of gamification as a motivator in 
low-resource settings, particularly in enhancing English as 
a foreign language (EFL) instruction (Asanza et al., 2024). 
Moreover, gamification has been shown to effectively 
enhance EFL/ESL instruction through its ability to engage 
and retain students (Chan & Lo, 2024). AI’s application in 
gamification further empowers hybrid learning systems, 
allowing for a more personalized and adaptive learning 
environment (Gamayanto et al., 2024). The study aims to 
explore how these innovative approaches, combined with 
AI, can cultivate critical skills, improve retention, and foster 
emotional intelligence in educational settings (Khasawneh 
et al., 2024). Furthermore, AI’s influence extends beyond 
cognitive learning to include emotional regulation, as seen 
in its use in arts and language education (Mogrovejo, 2024) 
and its transformative role in educational innovation (Silva-
Jurado & Silva-Jurado, 2024). Despite the growing body of 
literature, challenges such as the barriers to gamification 
adoption remain, especially among educators (Toda et al., 
2024). By examining these factors, the study contributes to 
understanding the multifaceted benefits of AI-powered 
gamification in education (Suresh Babu & Dhakshina 
Moorthy, 2024). Additionally, previous research has 
highlighted the positive impact of gamification on student 
motivation, which is crucial in promoting both cognitive 
and emotional development (Suwandani, 2024). The study 
addresses the gaps in current research and explores how 
AI can further enhance these effects (Wibowo et al., 2024).

1.4. Research Questions on AI-Powered Gamification 
for Learning

•	 How does AI-enhanced gamification influence 
cognitive engagement in educational settings?

Asanza et al. (2024) emphasize the motivational role 
of gamification in EFL classrooms, particularly in low-
resource environments, suggesting AI-powered systems 
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could enhance cognitive abilities. How can AI-driven 
game mechanics improve learner focus and retention?
•	 What are the long-term effects of AI-powered 

gamified learning on skill retention and transfer?
Khasawneh et al. (2024) explore the long-term effects 

of gamified learning environments on skill retention. 
How do AI and gamification contribute to the sustained 
application of learned skills beyond the classroom?
•	 How can AI and gamification support emotional 

intelligence development in students?
Silva-Jurado and Silva-Jurado (2024) discuss the 

transformative potential of AI and gamification in fostering 
emotional intelligence through interactive learning tools. 
How can AI adapt gamified experiences to emotional 
learning needs?
•	 What challenges exist in integrating AI-powered 

gamification in educational practices?
Toda et al. (2024) highlight barriers to the adoption 

of gamification in education. How do these challenges 
affect the widespread implementation of AI-enhanced 
gamification, and how can these obstacles be overcome?
1.5. Scope and Objectives

The scope of the study revolves around understanding 
the role of AI-powered gamification in unlocking both 
cognitive brilliance and emotional intelligence for learners 
in diverse educational settings. By examining real-world 
examples and best practices, the study aims to:
•	 Analyze the impact of AI-powered gamification 

on learner engagement, motivation, and cognitive 
skills development.

•	 Investigate how emotional intelligence can be fostered 
through game mechanics and AI personalization.

•	 Identify the challenges and gaps in implementing 
AI-powered gamification in different educational 
contexts, particularly in low-resource environments.

•	 Provide recommendations for educators, 
policymakers, and technology developers on how 
to effectively integrate AI-powered gamification in 
education.

1.6. Real-World Examples or Best Practices
Several real-world examples and best practices 

demonstrate the potential of AI-powered gamification 
in education. In low-resource settings, the application 
of gamification has proven effective in motivating 
students to engage with English as a Foreign Language 
(EFL). Asanza et al. (2024) describe a study conducted in 
Ecuador where gamification was used to increase student 
motivation in public EFL classrooms. The results showed 
that gamification improved student engagement and 
learning outcomes, even in challenging environments with 
limited resources. In more advanced educational contexts, 
the integration of AI with gamification has enabled the 
development of hybrid learning systems. Gamayanto et al. 
(2024) discuss how AI and the metaverse have been used 
in combination with gamification to create immersive 

learning experiences that enhance both cognitive and 
emotional engagement. AI systems can track a student’s 
progress and adjust the difficulty of tasks to match their 
skill level, ensuring that learners remain challenged 
without feeling overwhelmed. Additionally, in the realm 
of emotional intelligence, gamification has been shown to 
foster important soft skills such as perseverance, empathy, 
and collaboration. Khasawneh et al. (2024) explore how 
gamified learning environments promote the retention 
and transfer of skills, which are crucial for both cognitive 
and emotional development. This is particularly relevant 
in the context of social-emotional learning (SEL), where 
AI-powered systems can offer students real-time feedback 
on their emotional responses and provide personalized 
interventions to improve their emotional regulation.
1.7. Novelty Contributions

The study offers several novel contributions to the 
field of educational technology. First, it presents a unique 
combination of AI and gamification, specifically focusing on 
their joint impact on both cognitive and emotional aspects of 
learning. While previous studies have explored the benefits 
of gamification or AI in isolation, the research aims to 
provide a holistic view of how these two elements can work 
together to create a more comprehensive learning experience. 
Secondly, the study contributes to the understanding of 
the practical challenges and limitations of implementing 
AI-powered gamification, particularly in low-resource 
settings. As noted by Silva-Jurado and Silva-Jurado (2024), 
educational innovations such as gamification and AI must 
be adapted to local contexts to be effective. By examining 
the barriers to adoption, the research offers valuable insights 
for educators and policymakers looking to implement these 
technologies in diverse environments. Finally, the study 
contributes to the growing body of literature on the role of 
AI in fostering emotional intelligence. While much of the 
existing research has focused on the cognitive benefits of 
AI in education, the emotional dimensions of learning are 
often overlooked. The study explores how AI can be used 
not only to personalize learning experiences but also to 
cultivate emotional intelligence, which is crucial for success 
in the 21st-century workforce.
2. METHODS

To explore the integration of AI-powered gamification 
and its impact on cognitive brilliance and emotional 
intelligence for the future of learning, a systematic 
review approach was adopted. The section outlines 
the methodology, detailing eligibility criteria, review 
selection, data extraction, and data synthesis in a clear 
and structured manner.
2.1. Eligibility Criteria

The eligibility criteria for systematic review were 
rigorously defined to ensure that the selected studies were 
directly related to AI-powered gamification in education, 
particularly in enhancing cognitive and emotional skills. 
The following inclusion criteria were applied:
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2.1.1. Study Focus
Only studies that explored gamification integrated 

with artificial intelligence (AI) and its impact on cognitive 
development and emotional intelligence were considered 
eligible. This encompassed both theoretical and empirical 
studies. Language: Only articles published in English were 
included to maintain consistency in language proficiency 
and to ensure the findings were widely accessible.

2.1.2. Study Design
Empirical studies (quantitative, qualitative, or mixed 

methods) as well as theoretical reviews or meta-analyses 
were considered. Studies must have addressed the 
application of AI in gamified learning environments, with 
a focus on cognitive and emotional outcomes.

2.1.3. Publication Date
Only recent articles published from 2024 onward were 

considered to ensure the review focused on the most 
recent advancements in AI and gamification technology 
in education.

2.1.4. Geographical Context
No geographical limitations were imposed; however, 

studies addressing diverse cultural or educational systems, 
including those from low-resource environments, were 
given priority to reflect a broad perspective. The exclusion 
criteria were as follows:

2.1.5. Non-education Context
Articles that did not specifically address the role of 

gamification and AI in educational contexts were excluded.

2.1.6. Insufficient Data
Studies that did not provide sufficient data or did not 

clearly demonstrate the impact of AI-powered gamification 
on learning outcomes were excluded.

2.1.7. Outdated or Irrelevant Focus
Articles published before 2024 or those that did not 

engage with the intersection of AI, gamification, and 
cognitive or emotional skills were excluded.

2.2. Review Selection
The process of selecting relevant studies was carried 

out in several stages:

2.2.1. Initial Search
A comprehensive search was conducted in academic 

databases such as Google Scholar, Scopus, JSTOR, and IEEE 
Xplore, using keywords like “AI-powered gamification”, 
“cognitive brilliance”, “emotional intelligence in education”, 
and “gamification and AI in learning”.

2.2.2. Screening Process
Initially, titles and abstracts of the retrieved studies 

were screened to assess their relevance to the research 
questions. Studies that were evidently unrelated to AI-

powered gamification or lacked empirical findings were 
excluded at this stage.

2.2.3. Full-Text Review
The full texts of the remaining articles were reviewed 

to ensure they met the inclusion criteria. Studies were 
assessed based on their relevance to the themes of cognitive 
and emotional development within AI-based gamification 
frameworks.

2.2.4. Quality Assessment
A quality assessment was conducted to ensure that 

the studies included in the review adhered to rigorous 
methodological standards. The assessment considered the 
study design, sample size, and the validity of the results.

2.3. Final Selection
After applying the inclusion and exclusion criteria, 11 

articles were selected for the final review. These studies 
were considered representative of the state-of-the-art 
research on the topic, with a particular focus on AI 
integration in gamified learning systems and its effects 
on cognitive and emotional intelligence.

2.4. Data Extraction
Data extraction involved systematically collecting 

relevant information from the selected studies. The 
following data points were extracted from each study:

2.4.1. Study Characteristics
Information such as the authors, publication year, and 

journal name was collected for citation and referencing 
purposes.

2.4.2. Research Objectives
The specific aims of the studies were noted, particularly 

those focusing on the role of AI-powered gamification in 
enhancing cognitive or emotional skills.
3. METHODOLOGY

Details on the study design, including sample size, 
data collection methods (e.g., surveys, experiments, case 
studies), and analysis techniques, were recorded.

3.1. Key Findings
The main findings related to the impact of AI and 

gamification on cognitive development and emotional 
intelligence were extracted. This included any quantitative 
data on performance improvements or qualitative insights 
into emotional outcomes.

3.2.Conclusions and Recommendations
Conclusions drawn by the authors regarding the 

effectiveness of AI-powered gamification in education 
were summarized. Additionally, any recommendations 
for future research or practical implementation were noted.

3.3. Limitations
The limitations of the studies, such as small sample sizes 



20 JACK NG KOK WAH

SCIENTIFIC CULTURE, Vol. 11, No 2, (2025), pp. 16-25

or narrow focus areas, were identified to contextualize the 
findings and highlight potential areas for further exploration.

3.4. Data Synthesis
Data synthesis was performed to integrate the findings 

from the selected studies into a coherent narrative. The 
process involved identifying common themes, patterns, 
and contradictions across the studies. The following steps 
were followed in the synthesis:

3.5. Thematic Categorization
The extracted data was organized into thematic 

categories that reflected the core research questions of the 
review. The themes included the cognitive benefits of AI-
powered gamification, its emotional intelligence benefits, 
the role of AI in enhancing gamified learning environments, 
and the challenges faced in its implementation.

3.6. Comparative Analysis
A comparative analysis was conducted to explore the 

differences and similarities between the findings of the 
various studies. This helped in identifying overarching 
trends and understanding the nuances of how AI influences 
gamification and learning outcomes.

3.7. Integration of Findings
The findings from the various studies were integrated 

to provide a holistic view of the impact of AI-powered 
gamification on cognitive brilliance and emotional 
intelligence. Key insights such as the role of motivation, 
engagement, and the personalization of learning 
experiences through AI were highlighted.

3.8. Identification of Gaps
In synthesizing the data, any gaps in the current 

literature were identified. These included areas where 
further research was needed, such as the long-term effects 
of AI-powered gamification on emotional intelligence or 
its implementation in diverse educational settings.

3.9. Discussion
The synthesized data was discussed in relation to 

the theoretical frameworks of gamification, AI, and 
learning theory. The discussion helped to contextualize 
the findings within the broader educational landscape 
and provided recommendations for future research and 
practical applications. The systematic review adhered 
to a rigorous methodology to ensure the inclusion of 
high-quality studies on the integration of AI-powered 
gamification in educational settings. The eligibility criteria 
were carefully defined to ensure relevance to cognitive 
and emotional development, and the selection, extraction, 
and synthesis of data were systematically conducted to 
provide a comprehensive understanding of the impact of 
AI-powered gamification on learning. By analyzing the 
data across various studies, the review provides valuable 
insights into how AI can enhance cognitive brilliance 
and emotional intelligence, offering a roadmap for future 

educational innovations.
4. RESULTS AND FINDINGS

The fusion of artificial intelligence (AI) and gamification 
has become a focal point for transforming learning 
experiences, unlocking cognitive brilliance, and enhancing 
emotional intelligence. As AI technologies advance, 
their integration with gamified elements provides a 
rich environment for more engaging and personalized 
learning. The synthesis aims to explore key themes 
and trends, major findings, contradictions, and gaps in 
literature from the selected references, offering insights 
into how AI-powered gamification is shaping the future of 
learning, with both quantitative and qualitative evidence, 
and real-world applications.

4.1. Key Themes and Trends in AI-Powered 
Gamification

A central theme across the studies is the potential of AI to 
enhance gamification, creating dynamic and personalized 
learning environments that respond to students’ needs in 
real-time. AI’s ability to tailor learning experiences, track 
progress, and adapt challenges is explored in various 
contexts, particularly in English as a Foreign Language 
(EFL) education. According to Asanza et al. (2024), AI-
driven gamification is utilized to motivate learners in 
low-resource EFL classrooms in Ecuador, illustrating the 
democratization of quality education through technology. 
Similarly, Chan and Lo (2024) argue that AI can optimize 
gamified learning by customizing content based on 
individual learner profiles, thereby enhancing engagement 
and retention. Another prominent trend is the integration 
of AI with the metaverse and hybrid learning systems, as 
highlighted by Gamayanto et al. (2024). The authors discuss 
how combining AI, gamification, and virtual environments 
can create immersive educational experiences. The hybrid 
learning approach, supported by AI, promotes self-directed 
learning while still maintaining the benefits of face-to-face 
interactions, making it a promising model for the future 
of education.

4.2. Major Findings on Cognitive Brilliance and 
Emotional Intelligence

The exploration of cognitive and emotional development 
through AI-powered gamification is another significant 
focus of the literature. Gamification is often linked to 
increased motivation and engagement, which directly 
impacts cognitive performance. Khasawneh et al. (2024) 
highlight the positive impact of gamified learning on 
the retention and transfer of skills, suggesting that active 
participation promoted by gamification helps reinforce 
long-term memory. The use of AI in the process allows 
for more nuanced feedback, guiding learners through 
personalized learning paths that optimize cognitive 
retention. Moreover, the emotional intelligence aspect of 
learning is addressed in the context of AI’s ability to adapt 
to emotional responses. The AI systems in some gamified 
platforms are designed to analyze student behavior and 
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adjust the difficulty level or provide emotional support, 
fostering a more supportive learning environment. 
Silva-Jurado and Silva-Jurado (2024) emphasize that AI 
can play a transformative role in cultivating emotional 
intelligence by tailoring feedback that resonates with the 
learner’s emotional state, thereby promoting resilience 
and self-awareness.

4.3. Contradictions and Conflicting Evidence
Despite the promising benefits, there are also 

contradictions and challenges in the application of AI-
powered gamification in education. For example, Toda 
et al. (2024) explore the concerns of Brazilian teachers 
regarding the integration of gamification in educational 
settings, particularly focusing on perceived barriers 
such as technological limitations, lack of training, and 
resistance to change. These concerns are echoed by 
Sandrasegaran and Rambeli (2024), who report that the 
adoption of gamification in higher education is hindered 
by infrastructural challenges, particularly in developing 
countries. Moreover, while AI can offer personalized 
learning experiences, it also raises questions about data 
privacy and the ethical use of personal information. 
Suresh Babu and Dhakshina Moorthy (2024) warn that AI’s 
ability to collect and analyze vast amounts of student data 
may lead to privacy concerns, particularly in educational 
contexts where students’ emotional and cognitive data are 
used to tailor their learning experiences.

4.4. Gaps in Literature and Emerging Research 
Directions

A noticeable gap in literature is the long-term effects of 
AI-powered gamification on students’ learning outcomes 
and overall development. While studies such as Khasawneh 
et al. (2024) explore the retention of skills in gamified 
learning environments, there is still limited research 
on the sustainability of these outcomes over extended 
periods. Further studies could examine how AI-powered 
gamification influences not just short-term learning, but 
also lifelong learning habits and adaptability. Additionally, 
while much of the research focuses on the positive aspects 
of AI gamification, there is a lack of comprehensive studies 
that assess its impact on different learning demographics. 
Asanza et al. (2024) point out that gamification might 
not have the same effect on every learner, particularly in 
low-resource settings. This raises the question of how AI-
powered gamification can be designed to cater to diverse 
learners, including those with special educational needs 
or varying levels of digital literacy.

4.5. Quantitative and Qualitative Insights
Quantitative studies, such as those conducted by Wibowo 

et al. (2024), provide valuable insights into the effectiveness 
of AI-powered gamification in improving learning 
outcomes. Their research demonstrates a significant 
improvement in students’ academic performance when 
AI-driven gamification is employed, as measured through 
standardized tests and performance metrics. These studies 

also show increased student engagement and motivation, 
which are often difficult to measure with traditional 
educational tools. On the qualitative side, many studies, 
including Mogrovejo (2024), emphasize the rich, subjective 
experiences of students who engage with gamified 
platforms. These experiences, often captured through 
interviews and case studies, reveal that learners appreciate 
the personalized nature of gamified learning and the 
sense of accomplishment that comes with completing 
challenges. The emotional connections formed through 
gamified learning experiences contribute significantly to 
learners’ perceived well-being and motivation.

4.6. Comparative Analysis: AI-Powered 
Gamification vs. Traditional Education Methods

Comparing AI-powered gamification with traditional 
education methods highlights several advantages and 
disadvantages. The flexibility and adaptability of AI-driven 
gamification are clear advantages over traditional, one-
size-fits-all approaches. As discussed by Suresh Babu and 
Dhakshina Moorthy (2024), AI’s ability to track individual 
progress and offer customized content makes learning 
more engaging and efficient. On the other hand, traditional 
education methods, which often rely on standardized 
curricula and assessments, fail to provide the same level 
of personalization and adaptability. However, there are 
also drawbacks. Traditional education methods offer direct 
human interaction, which AI-powered gamification may 
not fully replicate. Teachers play a vital role in emotional 
support and social learning, which is challenging for AI 
systems to imitate. As noted by Silva-Jurado and Silva-
Jurado (2024), the lack of human presence in AI-driven 
gamification platforms can sometimes lead to a sense of 
isolation among learners.

4.7. Real-World Applications and Case Studies
Real-world applications of AI-powered gamification 

are already making an impact in various educational 
contexts. For instance, Gamayanto et al. (2024) explore 
how AI-driven gamification is being utilized in hybrid 
learning environments, particularly in response to the 
COVID-19 pandemic. Virtual classrooms and AI-powered 
platforms enable students to learn at their own pace, with 
gamified elements motivating them to engage with content. 
In similar vein, Wibowo et al. (2024) discuss the use of AI 
gamification in virtual reality (VR) environments, where 
students can immerse themselves in lifelike scenarios, 
enhancing both cognitive and emotional learning. Another 
notable example is provided by Asanza et al. (2024), where 
gamified learning platforms in Ecuador have shown 
promise in motivating students in low-resource settings, 
proving that AI-powered gamification can be scalable 
and effective in diverse educational contexts. These case 
studies illustrate that, when implemented thoughtfully, 
AI-powered gamification can bridge gaps in education, 
providing engaging, personalized learning experiences 
that resonate with learners across different demographics.
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4.8. Summary of Results and Findings
Table 1: Comparative Analysis of AI-Powered Gamification in Education: Bridging Research Gaps, 

Evaluating Findings, and Exploring Implications for Future Learning Practices.
Research Key Findings Prior Research 

Comparison Gaps Identified Results &
Findings Elaboration

Implications for 
Educational Practice

Asanza et al. 
(2024)

Focuses on 
gamification as a 
motivational tool 
for foreign language 
learning in low- 
resource classrooms in 
Ecuador.

Prior studies have 
shown gamification’s 
positive effects on 
motivation but have 
limited focus on 
resource-limited 
contexts.

Gaps in studying 
gamification’s 
impact in resource-
constrained settings.

Gamification enhances 
motivation in low-resource 
classrooms, aligning with 
Al-powered gamification’s 
potential to boost engagement 
in underfunded educational 
environments.

Highlight the need for 
affordable AI tools to maximize 
gamification’s impact in low-
resource settings, suggesting 
scalable AI solutions for educators 
to improve classroom engagement 
and participation.

Chan and Lo 
(2024)

Reviews the 
empirical evidence on 
gamification in EFL/
ESL instruction.

Confirms 
gamification’s efficacy 
in EFL/ESL, but lacks 
Al integration.

Limited discussion 
on Al’s role in 
gamified learning 
environments.

Al-enhanced gamification 
could offer personalized 
feedback, enhancing language 
acquisition by adapting content 
to individual learning paces.

Introduces Al-enhanced adaptive 
gamification as a strategy for 
personalized language learning, 
urging integration of AI to 
tailor instructional content and 
optimize learning experiences.

Gamayanto et 
al. (2024)

Explores Al, 
gamification, and 
the metaverse in 
developing hybrid 
learning systems.

Expands on previous 
gamification studies 
by combining Al and 
virtual environments, 
unlike earlier works.

Lack of real-world 
applications  of Al-
based gamification 
in hybrid learning 
systems.

The combination of AI, 
gamification, and metaverse 
can create a more immersive 
and interactive learning 
environment, catering to 
diverse learning styles.

Encourages educational 
institutions to explore metaverse 
and AI integration with 
gamification to create hybrid 
learning ecosystems that engage 
students across virtual and real-
world platforms.

Khasawneh 
et al. (2024)

Examines long-term 
retention and transfer 
of skills in gamified 
learning.

Validates earlier findings 
that gamification 
aids learning but 
lacks a focus on Al’s 
contribution to retention.

Insufficient research on 
Al’s role in improving 
retention and 
transfer in gamified 
environments.

AI can help analyze students’ 
interactions and adapt learning 
strategies to enhance long-
term retention and transfer of 
knowledge.

Recommends using Al to track 
student progress and adjust 
gamified learning paths, ensuring 
that students retain and transfer 
knowledge effectively over time.

Mogrovejo 
(2024)

Investigates the role 
of gamification in 
teaching foreign 
languages through arts.

Highlights the 
connection between 
gamification and 
creative arts, but does 
not incorporate AI.

Lacks exploration 
of AI integration 
with gamified arts 
education.

Al could augment gamified 
learning in arts by offering 
personalized learning 
experiences and fostering 
creativity in language 
acquisition.

Suggests using AI to enhance 
creativity in gamified arts 
education, enabling students to 
interact with dynamic, personalized 
content that nurtures their cognitive 
and emotional development.

Sandrasegaran 
and Rambeli 

(2024)

Discusses 
globalization’s impact 
on higher education in 
Malaysia.

Focuses on general 
globalization in 
education, without 
addressing AI 
or gamification 
specifically.

No mention of Al 
or gamification’s 
role in modernizing 
education globally.

Al-powered gamification could 
transform Malaysia’s higher 
education system by offering 
globally connected learning 
experiences.

Advocates for the incorporation 
of Al and gamification to adapt 
Malaysia’s higher education 
system to meet global educational 
demands while enhancing 
cognitive and emotional 
intelligence among students.

Silva-Jurado 
and Silva-

Jurado (2024)

Explores the 
transformative 
potential of Al, 
gamification, and art in 
education.

Similar to other 
studies, integrates Al 
and gamification, but 
emphasizes art more 
than other fields.

Incomplete integration 
of cognitive and 
emotional intelligence 
in AI-powered 
gamification systems.

The synergistic effect of AI, 
gamification, and art can 
foster emotional and cognitive 
growth, offering a holistic 
approach to learning.

Encourages schools to integrate 
Al-driven gamification with arts 
to develop students’ creativity 
and emotional intelligence 
alongside cognitive growth.

Suresh 
Babu and 

Dhakshina 
Moorthy 

(2024)

Reviews Al 
applications in 
gamification within 
education.

Provides foundational 
knowledge on Al in 
gamification, though the 
focus is not explicitly on 
cognitive and emotional 
development.

Does not examine 
the full  potential 
of Al’s capacity to 
unlock cognitive and 
emotional intelligence 
through gamification.

Al applications in gamified 
education could significantly 
enhance both cognitive abilities 
and emotional intelligence 
through tailored, interactive 
learning environments.

Promotes the need for Al tools 
designed specifically to enhance 
students’ cognitive and emotional 
learning by adapting gamification 
strategies to emotional and 
intellectual needs.

Suwandani 
(2024)

Analyzes the role 
of gamification in 
boosting student 
motivation.

Confirms prior 
research on motivation 
but misses Al’s 
potential for advanced 
motivation through 
personalized feedback.

Limited insight 
into how Al- based 
gamification can 
enhance intrinsic 
motivation.

Al could deliver adaptive 
challenges and rewards, thus 
ensuring more sustainable 
motivation by catering to 
individual student preferences 
and challenges.

Proposes that Al could 
revolutionize gamification by 
continuously adjusting the 
difficulty and rewards based on 
student performance, fostering 
long-term motivation.

Toda et al. 
(2024)

Examines Brazilian 
teachers’concerns about 
gamification adoption.

Focuses on barriers to 
adopting gamification 
in classrooms, not 
integrating AI.

Lacks discussion 
on how AI can 
address teachers’ 
concerns regarding 
gamification.

Al-based gamification 
could help resolve concerns 
by offering analytics, 
customization, and support for 
teachers to integrate gamified 
learning seamlessly.

Suggests Al-powered gamification 
as a tool to ease teachers’ 
adoption challenges, providing 
real-time feedback, personalized 
learning pathways, and reducing 
administrative burdens.

Wibowo et al. 
(2024)

Investigates the use of 
intelligent gamification, 
Al, and virtual reality 
to address education 
challenges during the 
pandemic.

Extends research 
on gamification by 
incorporating Al and 
virtual reality, a step 
beyond traditional 
gamification methods.

Limited understanding 
of how AI can be used 
specifically to enhance 
cognitive and emotional 
learning in hybrid 
gamified systems.

Al-integrated gamification with 
virtual reality could foster a more 
immersive, adaptive learning 
environment, improving 
engagement and emotional 
intelligence development.

Emphasizes Al and virtual 
reality’s role in enriching 
the educational experience, 
particularly during disruptions 
like pandemics, to foster cognitive 
and emotional growth.

AI-powered gamification holds immense potential to 
revolutionize education by fostering cognitive brilliance 
and emotional intelligence. The key findings from the 
synthesis suggest that while there are clear benefits such 
as personalized learning, improved student engagement, 

and the development of cognitive and emotional skills 
there are also challenges related to technological access, 
privacy concerns, and the need for further research into 
long-term impacts. Table 1 compares the study on AI-
Powered Gamification with prior research, analyzing gaps, 
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results, and implications for educational practice. The table 
critically compares AI-powered gamification research with 
prior studies, identifying gaps and elaborating on findings 
to determine implications for educational practice. While 
previous research highlights gamification’s effectiveness 
in motivation, retention, and language acquisition, many 
studies lack AI integration. 

The findings suggest that AI-powered gamification 
can enhance personalized learning, cognitive retention, 
and emotional intelligence through adaptive feedback, 
immersive environments, and data-driven learning 
paths. Key gaps include the limited exploration of 
AI’s role in gamification within resource-constrained 
settings, arts education, and long-term skill retention.  
AI’s potential to track student progress, tailor challenges, 
and support teachers through analytics addresses these 
gaps, offering innovative ways to enhance education. 
The implications underscore the need for AI-driven 
gamification in hybrid learning, arts, and language 
education, recommending scalable, AI-enhanced solutions 
to foster engagement, motivation, and personalized 
learning in diverse educational settings. As the field of 
AI-powered gamification continues to evolve, it will be 
crucial for researchers and educators to address these 
gaps and contradictions, ensuring that technology is used 
in an ethical and effective manner to enhance learning 
outcomes worldwide.
5. DISCUSSION AND CONCLUSION

5.1. Discussion
The integration of Artificial Intelligence (AI) 

and gamification is paving the way for innovative 
transformations in education, unlocking cognitive 
brilliance and emotional intelligence for the future of 
learning. AI-powered gamification combines the benefits 
of game-based learning with intelligent systems that 
adapt to students’ needs, motivating engagement and 
fostering personalized learning experiences. The research 
from Asanza et al. (2024) highlights the positive impact 
of gamification in low-resource environments, especially 
in public English as a Foreign Language (EFL) classroom. 
The study demonstrated that game elements, such as 
rewards and challenges, enhance motivation and create 
an interactive learning atmosphere. Similarly, Chan and 
Lo (2024) emphasized that gamification could lead to 
better EFL and ESL instruction by improving student 
engagement and language retention, aligning with the 
findings of Khasawneh et al. (2024), who observed long-
term retention and skill transfer in a gamified environment. 
However, the literature shows conflicting evidence when 
it comes to the sustainability of these effects. While some 
studies suggest substantial improvements in cognitive 
retention, others note that the effectiveness of gamification 
may diminish over time if it lacks continuous novelty 
and adaptability (Gamayanto et al., 2024). Furthermore, 
Khasawneh et al. (2024) cautioned that long-term 

engagement requires thoughtful integration of AI and 
gamification to sustain student motivation, a challenge 
that remains underexplored.

While there is growing empirical support for AI’s role 
in enhancing educational outcomes, gaps in literature 
remain, particularly regarding its application in diverse 
educational contexts. Wibowo et al. (2024) and Suwandani 
(2024) discussed how AI can adapt learning systems in 
real-time, fostering a dynamic interaction that nurtures 
emotional intelligence by adjusting to learners’ emotional 
and cognitive states. However, the scalability of such 
AI-driven systems is still an issue, as many studies are 
constrained to small sample sizes or specific contexts, 
such as language learning or hybrid educational models 
(Mogrovejo, 2024). Additionally, despite the proven 
effectiveness of AI in enhancing student motivation, there 
are significant concerns about data privacy and ethical 
implications, which need further attention, as highlighted 
by Toda et al. (2024). The comparative analysis of different 
gamification models reveals that the hybrid approach 
combining AI, virtual reality, and gamification offers 
substantial benefits for interactive learning environments, 
yet its adoption faces barriers such as technological 
limitations and resistance from educators (Silva-Jurado & 
Silva-Jurado, 2024). To further explore these advancements, 
future research should investigate the long-term effects 
of AI-powered gamification across various educational 
settings and examine the ethical dimensions, ensuring 
that these technologies are applied responsibly.

5.2. Implications of the Study
The integration of AI-powered gamification in 

education offers a revolutionary approach to learning 
by enhancing cognitive development, motivation, and 
emotional intelligence. AI-driven gamification personalizes 
educational experiences by analyzing students’ learning 
patterns and adapting content to their needs, improving 
knowledge retention and engagement (Khasawneh 
et al., 2024). Moreover, the inclusion of interactive and 
immersive elements, such as metaverse-based learning 
environments, fosters critical thinking and problem-solving 
skills, preparing students for future workforce demands 
(Gamayanto et al., 2024). Despite these benefits, challenges 
remain in the widespread adoption of AI-enhanced 
gamification. Infrastructure limitations, particularly 
in low-resource settings, hinder equitable access to AI-
driven tools (Toda et al., 2024). Educational institutions 
in developing regions often struggle with inadequate 
digital infrastructure, reducing students’ ability to benefit 
from advanced gamified learning platforms (Asanza et 
al., 2024). Addressing these disparities requires increased 
investment in technology and targeted policies to ensure 
accessibility across diverse learning environments.

Cultural and pedagogical barriers also influence the 
adoption of AI gamification. In some regions, traditional 
teaching methodologies emphasize rote learning over 
interactive, student-centered approaches, creating resistance 
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to gamified learning models (Chan & Lo, 2024). Educators 
must integrate AI-powered gamification within existing 
pedagogical frameworks to align with cultural expectations 
while promoting active learning (Silva-Jurado & Silva-
Jurado, 2024). Additionally, ethical concerns regarding 
data privacy and AI bias need to be addressed through 
stringent regulatory frameworks to ensure student data 
protection and equitable learning opportunities (Suresh 
Babu & Dhakshina Moorthy, 2024). The implications of 
the study highlight the transformative potential of AI-
powered gamification in shaping the future of education. 
By fostering cognitive brilliance and emotional intelligence, 
AI-driven gamification not only enhances learning 
outcomes but also prepares students for a rapidly evolving 
global economy. However, overcoming infrastructural, 
cultural, and ethical challenges is crucial for ensuring 
that AI-powered gamification becomes an inclusive and 
effective educational tool worldwide (Mogrovejo, 2024; 
Sandrasegaran & Rambeli, 2024).

5.3. Limitations
One limitation of the review is the focus on studies 

published only in 2024, which may restrict the analysis to 
recent perspectives and exclude important findings from 
earlier research. While the approach allows for an up-to-
date understanding of AI-driven gamification, the review 
may have overlooked long-term trends or foundational 
studies that could provide a deeper historical context. 

5.4. Future Research
Future research should investigate long-term effects of AI-

driven gamification on student outcomes, focusing on both 
cognitive and emotional dimensions. Longitudinal studies 
are needed to understand the durability of knowledge 
retention, skill transfer, and emotional intelligence fostered 
through gamified learning environments. More research is 
required to develop cost-effective AI tools that are accessible 
in low-resource settings, helping to bridge the digital divide 
and ensure equitable access to educational technologies. As 
AI-driven gamification continues to evolve, research should 
also explore the potential of emerging technologies such 
as VR and AR to create more immersive and interactive 
learning experiences. These technologies could enable 
students to engage in virtual simulations that mimic real-
world environments, enhancing practical learning and skill 
application. Finally, as ethical concerns surrounding data 
privacy and algorithmic bias remain significant, future 
research should prioritize the development of ethical 
guidelines and frameworks that promote responsible AI 
use in education.

5.5. Conclusion
AI-powered gamification holds considerable 

promises for reshaping the educational landscape by 
blending cognitive and emotional development through 
personalized and engaging learning experiences. As 
evidenced in the studies reviewed, AI can enhance 
student motivation, retention, and cognitive performance 

while fostering emotional intelligence. The findings of 
Asanza et al. (2024) and Gamayanto et al. (2024) indicate 
that gamification significantly impacts engagement, 
particularly in language learning and hybrid educational 
systems. However, the challenges related to its long-term 
sustainability and scalability, as well as concerns regarding 
ethical implementation, remain critical areas that need 
to be addressed. The conflicting evidence regarding the 
enduring benefits of gamification underscores the need 
for further investigation into how AI can continuously 
adapt to students’ evolving needs and how educational 
stakeholders can mitigate barriers to its implementation. 
Moreover, while AI-driven gamification is transforming 
classrooms, there is a need for a comprehensive framework 
that ensures educators are equipped to integrate these 
tools effectively, considering both pedagogical strategies 
and technological barriers (Suresh Babu & Dhakshina 
Moorthy, 2024). Future studies should focus on comparative 
global applications, exploring how AI-driven gamification 
can be tailored to different educational systems and 
learning environments, ensuring that both cognitive and 
emotional development are optimized. As AI continues 
to evolve, its role in education will increasingly focus on 
creating holistic learning experiences that are adaptive, 
personalized, and emotionally intelligent, ensuring that 
students are prepared for the challenges of the future.
Declarations
Declaration of Competing Interests: I, as the sole author 
and corresponding author of the study, declare that I have 
no competing financial or personal interests that could 
have influenced the work reported. The review article was 
conducted independently, with no external influences, 
funding, or affiliations that could have impacted the 
findings or interpretations presented.
Acknowledgment: The author acknowledges the use of an 
AI-based language editing tool to assist in improving the 
grammar, clarity, and overall readability of the manuscript. 
All final edits and content were reviewed and approved 
by the author to ensure accuracy and integrity.
REFERENCES
Asanza, T. E. P., Asanza, M. V. P., Martínez, M. A. M. and 

García, F. A. R. (2024) Gamification as a didactic 
motivator in low-resource public English as a 
foreign language (EFL) classrooms in Ecuador. 
Ciencia Latina Revista Científica Multidisciplinar, 
Vol. 8, No. 2, 5391-5402. https://doi.org/10.37811/
cl_rcm.v8i2.10951

Chan, S. and Lo, N. (2024) Enhancing EFL/ESL instruction 
through gamification: a comprehensive review 
of empirical evidence. Frontiers in Education, 
Vol. 9, 1395155. https://doi.org/10.3389/
feduc.2024.1395155

Gamayanto, I., Wibowo, S. and Prayitno, A. (2024) The 
Concept of gamification, metaverse & AI 
to develop hybrid learning systems inside 
education. IJISTECH (International Journal of 

https://doi.org/10.37811/cl_rcm.v8i2.10951
https://doi.org/10.37811/cl_rcm.v8i2.10951
https://doi.org/10.3389/feduc.2024.1395155
https://doi.org/10.3389/feduc.2024.1395155


25 AI-POWERED GAMIFICATION: UNLOCKING COGNITIVE BRILLIANCE AND EMOTIONAL

SCIENTIFIC CULTURE, Vol. 11, No 2, (2025), pp. 16-25

Information System and Technology), Vol. 7, No. 6, 
370-378. https://doi.org/10.30645/ijistech.v7i6.336

Khasawneh, Y. J. A., Khasawneh, N. and Khasawneh, M. 
A. S. (2024) Exploring the Long-Term Effects: 
Retention and Transfer of Skills in Gamified 
Learning Environment. International Journal of 
Data and Network Science, Vol. 8, No. 1, 195-200. 
https://doi.org/10.5267/j.ijdns.2023.10.004

Mogrovejo, M. (2024) Gamification and Arts in the 
Teaching of a Foreign Language in the 21st 
Century. YUYAY: Estrategias, Metodologías & 
Didácticas Educativas, Vol. 3, No. 1, 1-15. https://
doi.org/10.59343/yuyay.v3i1.62

Sandrasegaran, K. and Rambeli, N. (2024) Globalization 
and Higher Education in Malaysia. International 
Business Education Journal, Vol. 17, No. 2, 1-11. 
https://doi.org/10.37134/ibej.Vol17.2.1.2024

Silva-Jurado, R. J. and Silva-Jurado, M. D. (2024) Educational 
innovation in the 21st century: gamification, 
artificial intelligence and art as transformative 
tools. YUYAY: Estrategias, Metodologías & 
Didácticas Educativas, Vol. 3, No. 1, 35-52. https://
doi.org/10.59343/yuyay.v3i1.60

Suresh Babu, S. and Dhakshina Moorthy, A. (2024) 

Application of Artificial Intelligence in 
Adaptation of Gamification in Education: A 
Literature Review. Computer Applications in 
Engineering Education, Vol. 32, No. 1, e22683. 
https://doi.org/10.1002/cae.22683

Suwandani, L. (2024) Analysis of the Role of Gamification 
in Education: Its Impact on Student Motivation. 
Proceedings of International Conference on Education, 
Vol. 2, No. 1, 153-159. https://doi.org/10.32672/
pice.v2i1.1332

Toda, A. M., Palomino, P. T., Rodrigues, L., Klock, A. C. T., 
Pereira, F. D., de Sousa Borges, S., Gasparini, I., 
de Oliveira, E. H. T., Isotani, S. and Cristea, A. 
I. (2024) Brazilian Teachers’ concerns towards 
the use of Gamification in Education: perceived 
barriers to its adoption. Revista Brasileira de 
Informática na Educação, Vol. 32, 510-532. https://
doi.org/10.5753/rbie.2024.3228

Wibowo, S., Gamayanto, I. and Arifin, Z. (2024) The concept 
of intelligent gamification, virtual reality & 
artificial intelligence (AI) to face the pandemic 
in education. J-SAKTI (Jurnal Sains Komputer 
dan Informatika), Vol. 8, No. 1, 246-254. https://
doi.org/10.30645/j-sakti.v8i1.783

https://doi.org/10.30645/ijistech.v7i6.336
https://doi.org/10.5267/j.ijdns.2023.10.004
https://doi.org/10.59343/yuyay.v3i1.62
https://doi.org/10.59343/yuyay.v3i1.62
https://doi.org/10.37134/ibej.Vol17.2.1.2024
https://doi.org/10.59343/yuyay.v3i1.60
https://doi.org/10.59343/yuyay.v3i1.60
https://doi.org/10.1002/cae.22683
https://doi.org/10.32672/pice.v2i1.1332
https://doi.org/10.32672/pice.v2i1.1332
https://doi.org/10.5753/rbie.2024.3228
https://doi.org/10.5753/rbie.2024.3228
https://doi.org/10.30645/j-sakti.v8i1.783
https://doi.org/10.30645/j-sakti.v8i1.783

	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11

