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Abstract 

The rapid growth of digital technology in the education sector requires 

effective and innovative information and communication technology 

(ICT) solutions to enhance student engagement and support interactive 

learning. This study aims to analyse existing research patterns, 

collaborative structures, central themes, and future research 

opportunities in the field of game-based ICT learning. A bibliometric 

assessment was conducted using publications indexed in Scopus 

published between 2021 and 2025. The data were examined using 

VOSviewer to examine the co-occurrence of keywords, collaborative 

networks among authors, and the structural themes of the research. The 

findings indicate a significant increase in academic literature on game-

based ICT learning, underscoring a strong focus on factors such as 

learning motivation, student engagement, digital literacy, and the 

development of 21st-century competencies. The study of visual 

depictions categorises three main research areas: the development of 

game-centred educational applications, the adoption of interactive 

digital instructional methods, and the measurement of educational 

outcomes. The uniqueness of this study lies in the provision of an 

extensive bibliometric mapping that explains the development of 

research themes on immersive technology and the integration of 

artificial intelligence in educational applications. These empirical results 

make a substantial contribution to the field of educational technology 

research by providing evidence-based insights for the design of learner-

centred adaptive digital learning environments, while also directing 

future research toward a sustainable implementation framework and 

measurable impact on students' digital competencies and educational 

outcomes. 
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INTRODUCTION 

The rapid movement of global education systems underscores the need for digital technology 

integration to promote an inclusive, adaptive, and sustainable learning ecosystem. International policy 

frameworks, exemplified by UNESCO's Education 2030 agenda and the OECD's Education 2030 
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initiative, emphasise the importance of developing 21st-century competencies through the effective use 

of information and communication technologies (ICTs). These frameworks position the integration of 

ICTs as a fundamental driver of educational innovation, adept at addressing evolving social, 

technological, and economic demands (Balaban et al., 2023; Graham et al., 2024). 

The development of Information and Communication Technology (ICT) through its ongoing 

movement has shifted the educational paradigm from traditional teacher-centred methodologies to 

interactive, student-centred frameworks. Teachers have become facilitators and designers of instructional 

design, and teachers must not stop and be consumed by age, because the times demand teachers to be 

human beings who are relevant to the situation and conditions (Prasetia, 2023b). Interactive digital 

learning applications facilitate adaptive, collaborative, and individual learning experiences through online 

platforms, multimedia environments, and simulation technologies, enabling students to learn with 

facilitators who act as learning designers (Elmi et al., 2024; Geng & Su, 2025). In the context of this 

transformation, Game-Based Learning (GBL) has emerged as a pioneering pedagogical framework that 

integrates game mechanics into the educational environment to increase student motivation, engagement, 

and active participation. Information and Communication Technology (ICT)-supported game pedagogy 

further fosters essential competencies, including critical analysis, problem-solving skills, creativity, and 

digital literacy, which are fundamental to contemporary education (Ramadhan et al., 2023; N. S. Sulaiman 

et al., 2025; Suci Q A et al., 2025). 

Despite the significant growth in scholarly investigations on Game-Based Learning in recent 

years, most existing research focuses on pedagogical efficacy, media creation, or learner performance 

outcomes (Nadolny et al., 2020; Gris & Bengtson, 2021). Less scholarly attention has been directed to 

understanding the broad scholarly evolution of Game-Based ICT Learning as a distinct research domain, 

encompassing its global publication patterns, intellectual architecture, collaborative frameworks, and 

thematic developments (Do et al., 2025). Therefore, a clear research gap is evident due to the lack of a 

comprehensive systematic analysis of the development of Game-Based ICT Learning research on a global 

scale and the identification of perspective streams for future investigations (A/P Ong Long et al., 2025). 

Bibliometric analysis provides a robust methodological approach to address this gap by 

quantitatively examining scientific publications and visualising the structure of scientific knowledge. 

Using science mapping techniques, bibliometric studies enable the identification of research growth 

patterns, influential contributors, collaborative relationships, and emerging research themes (De Sousa et 

al., 2024). Such analysis not only reveals past developments but also supports strategic forecasting of 

future innovation directions in ICT-based educational research (Hsu & Hsu, 2025). This study aims to 

investigate the global research landscape of Game-Based ICT Learning through a bibliometric lens. The 

objectives include: (1) analysing publication growth patterns; (2) identifying key authors, journals, and 

countries; (3) mapping common research themes and frameworks; and (4) outlining research prospects in 

this area. Thus, this study formulates the following research questions. 

 

RESEARCH METHOD 

This study combines a Systematic Literature Review (SLR) with bibliometric analysis to 

systematically examine the evolution of research on Game-Based ICT Learning for interactive 

educational applications. The methodological framework adopts two complementary analytical 

perspectives, namely performance analysis and science mapping, as proposed Donthu et al. (2021). 

Performance analysis is employed to evaluate scientific productivity by examining publication growth, 

influential authors, contributing countries, and leading publication sources (Kumar, 2025; Vaishya et al., 

2025). Meanwhile, science mapping aims to uncover the intellectual and conceptual structure of a field 

by identifying dominant themes, emerging topics, and evolving research clusters (Aria & Cuccurullo, 

2017; Xie & Waltman, 2023). By integrating these approaches, the study provides a comprehensive 

understanding of the development trajectory, knowledge structure, and future direction of Game-Based 

ICT Learning research within contemporary digital education (Fan et al., 2024). 

To ensure transparency and methodological rigour, this study adhered to the Preferred Reporting 

Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (Moher et al., 2009). Systematic 

review procedures are designed to maintain consistency and replicability throughout the research process, 

beginning with the formulation of research objectives and the development of a reproducible literature 

search strategy. The PRISMA framework supports a structured workflow for identifying, screening, 

assessing eligibility, and including relevant publications (Lamb, 2024; Tohirin, 2026). This approach 
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allows the study to minimise selection bias while ensuring that only scientifically relevant literature is 

included in the bibliometric mapping process (Guskov et al., 2025). Furthermore, in the final stage, 

relevant criteria were found, namely Exclusion criteria, which confirm that the study manuscript 

containing the literature review and subsequently published is no more than 5 years old (Prasetia, 2023a). 

Bibliographic data were retrieved from the Scopus database between March 10 and March 15, 

2026. Scopus was selected due to its extensive international coverage, rigorous indexing standards, and 

availability of comprehensive bibliometric metadata suitable for science mapping analysis (Hallinger & 

Chatpinyakoop, 2019). The search strategy employed combinations of keywords related to game-based 

learning, ICT learning, educational games, gamification, and interactive educational applications. 

Searches were conducted within the title, abstract, and keyword fields to ensure conceptual alignment 

with the research focus. Boolean operators were applied to broaden search coverage while maintaining 

thematic precision, and publication filters were set to include English-language documents, finalised 

publications, journal articles, and conference proceedings published between 2020 and 2025 to capture 

recent developments in digital learning innovation (Hallinger & Chatpinyakoop, 2019; Page et al., 2021). 

Following data retrieval, a rigorous screening process was conducted to refine the dataset. Duplicate 

records and publications unrelated to educational technology or learning contexts were excluded to 

preserve analytical relevance (Durak et al., 2026).  

Only studies addressing the integration, implementation, or impact of Game-Based ICT Learning 

within interactive educational environments were retained (Demir et al., 2025). Editorial materials, book 

reviews, and non-research documents were removed to maintain analytical originality and methodological 

consistency. The resulting dataset represents a curated body of contemporary scientific literature 

reflecting the global progression of ICT-supported game-based learning research (Sanfo, 2023). The 

selected bibliographic records were exported in RIS format and analysed using VOSviewer and 

Biblioshiny (Bibliometrix package in RStudio) (Moral-Muñoz et al., 2020). VOSviewer was utilised to 

construct visualisation networks illustrating co-authorship collaboration, citation relationships, and 

keyword co-occurrence patterns that reveal intellectual linkages among studies (Hassan & Duarte, 2024). 

Complementarily, Biblioshiny was applied to perform descriptive bibliometric analysis, including annual 

scientific production trends, citation performance, source impact evaluation, and thematic evolution 

analysis. The combined use of these analytical tools strengthens methodological robustness by integrating 

statistical evaluation with visual exploration of knowledge structures (Palos-Sánchez et al., 2022). 

In bibliometric research, analytical variables are derived from publication metadata rather than 

survey instruments or experimental measurements (González-Alcaide, 2021). Accordingly, this study 

examines publication productivity, citation impact, author and country collaboration networks, and 

conceptual structures reflected in keyword relationships (D. B. Abdullah & B. Mahmood, 2020; Khalid 

et al., 2021). These indicators serve as measurable representations of scientific development and research 

influence within the Game-Based ICT Learning domain. Because the data originate from standardised 

Scopus indexing, variable measurement remains objective, consistent, and fully reproducible across 

future studies (Yeung, 2023; Ng et al., 2024). 

The validity and reliability of this study are ensured through methodological rigour in the 

systematic search design, transparent selection procedures, and reliance on peer-reviewed Scopus-

indexed publications (Koul et al., 2025). Validity is strengthened by aligning research objectives, 

keyword formulation, and analytical techniques, while reliability is supported through reproducible 

search strategies and automated analysis using established bibliometric software (H. Chen et al., 2023; 

Shaikh & Kiranli Güngör, 2025). Through this carefully structured methodology, the study generates a 

comprehensive and trustworthy mapping of global research trends and future directions in Game-Based 

ICT Learning for interactive educational applications (Hsu & Hsu, 2025; Timor et al., 2025). The study 

selection procedure following the PRISMA framework is illustrated in Figure 1, which shows the stages 

of identification, eligibility screening, and final inclusion of the analysed publications. 
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Based on the PRISMA selection procedure presented in Figure 1, a total of 545 publications were 

identified as eligible and retained for the final dataset. These publications represent a curated body of 

peer-reviewed scholarly works reflecting the global development of Game-Based ICT Learning within 

interactive educational application contexts. The dataset captures recent scientific progress during a 

period marked by rapid digital transformation in education, enabling a comprehensive exploration of 

research productivity, intellectual collaboration, and thematic evolution in the field (X. Chen et al., 2023). 

Building on this systematically validated dataset, the subsequent analysis applies bibliometric 

performance metrics and science-mapping techniques to reveal publication growth patterns, influential 

contributors, collaboration networks, and dominant research themes (Oliveira et al., 2019). Through this 

analytical framework, the results provide an integrated overview of how Game-Based ICT Learning 

research has evolved, identify emerging research directions, and highlight future opportunities to advance 

interactive, learner-centred digital education. 

 

RESULTS AND DISCUSSION 

This study aims to uncover the fascinating development of Game-Based ICT Learning (GBL) in 

digital education through a bibliometric analysis. By reviewing over 1,000 scientific publications from 

2020 to 2025, the findings revealed a significant trend of rapid growth in the use of Information and 

Communication Technology (ICT) in game-based learning. This discussion will present in detail the main 

findings of the bibliometric analysis, explore relationships between topics, and project how Game-Based 

ICT Learning will develop in the future, supported by scientific visualisations that provide a clear picture 

of existing patterns. Game-based learning has become essential in ICT education. Interactive and 

entertaining, games are transforming the perception of teaching and learning. Digital platforms like 

Wordwall facilitate interactive educational games, gaining popularity among educators aiming to enhance 

the learning experience. A bibliometric analysis has clearly demonstrated that the application of ICT in 

game-based learning has become a growing area of interest among researchers worldwide. This 

phenomenon is evidenced by the growing body of literature on integrating technology and gamification 

in education (Renteria et al., 2025; Zakaria & Mahat, 2024). This study aims to map academic research 

on Game-Based ICT Learning, categorise emerging themes, and analyse connections among core topics 

in global discourse. We will present these findings using scientific visualisation to clarify the field's 

research trajectory and future directions. 

 

Figure 1. Flowchart depicting the collection of higher education internationalization 

publications from the Scopus index. 
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Figure 2. Distribution of Game-Based ICT Learning Topics through Thematic Maps 

(Density Visualization) 

 
Figure 2 Thematic Map presents themes in Game-Based ICT Learning research by relevance and 

development, with ICT centrally positioned and directly connected to related themes such as students, e-

learning, and learning systems. These interconnections provide the basis for this study's analysis of how 

such themes illustrate the impact and growth of game-based learning in ICT, emphasising both the 

influence of digital technology on education and the pivotal role of ICT in this advancement. According 

to Nakunsong (2024), technology-based learning enables adaptive and flexible educational opportunities. 

However, student engagement in digital learning remains insufficient. In this context, games are a proven 

mechanism for capturing and sustaining student interest (Rivera & Garden, 2021a; Brito Júnior et al., 

2023). The map clearly demonstrates that the e-learning theme regarding educational technology is highly 

relevant, and game-based learning stands out as a leading strategy in contemporary education systems. 

This visualisation supports the hypothesis that the integration of Information and Communication 

Technology (ICT) with game-based pedagogy is adept at providing a more interactive and enjoyable 

educational experience, while simultaneously assisting learners in cultivating 21st-century competencies 

such as critical analysis, problem-solving, and digital literacy (Lampropoulos, 2023; Yolviansyah et al., 

2023). Consequently, this Thematic Map provides a comprehensive picture of the evolution of research 

emphasis in game-based education, which increasingly prioritises technological advancements (Karagöz 

& Ateş, 2022; Ekin et al., 2023). Beyond illustrating thematic relationships, the Thematic Map also 

reveals an important theoretical transition within Game-Based ICT Learning research. The positioning of 

ICT as a central and highly connected theme indicates that digital technology no longer functions merely 

as a supporting instructional tool but has evolved into a foundational pedagogical ecosystem shaping 

contemporary learning environments (Tavares et al., 2024).  

This finding aligns with digital pedagogy theory, which emphasises integrating technological 

infrastructure with learner-centred instructional design to foster meaningful learning experiences. 

Previous studies have similarly highlighted the transformative role of ICT in enabling personalised and 

interactive learning environments; however, the present analysis extends these findings by demonstrating 

how game-based approaches increasingly operate as mediating mechanisms that connect technological 

innovation with student engagement outcomes (Rivera & Garden, 2021). urthermore, the dominance of 

themes related to students, e-learning, and learning systems suggests a paradigm shift from technology 

adoption toward learning experience optimisation. Rather than focusing solely on technological 

implementation, recent research trends emphasise how game mechanics support motivation, autonomy, 
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and experiential learning processes consistent with constructivist learning theory and engagement theory 

(Grab, 2025).  

This indicates that Game-Based ICT Learning is transitioning from experimental instructional 

innovation toward an established framework for designing adaptive digital learning ecosystems. The 

emergence of educational technology and pedagogy themes in the developing quadrant also signals 

expanding interdisciplinary collaboration, integrating educational psychology, instructional design, and 

artificial intelligence-driven learning systems (Battashi et al., 2025). From a broader scholarly 

perspective, these thematic patterns suggest that future research moves toward immersive technologies, 

intelligent learning analytics, and personalised, game-based environments that support sustainable digital 

education. Therefore, the Thematic Map not only visualises research distribution but also provides 

empirical evidence of a conceptual evolution in which ICT-driven game-based learning becomes a 

strategic approach for advancing 21st-century education. This reinforces the argument that integrating 

game-based pedagogy within ICT frameworks represents a critical direction for future educational 

innovation and theoretical development (Aguilera & de Roock, 2022; Chumari et al., 2024). To visualize 

this shift in the research landscape, the following Thematic Map illustrates the clustering of related 

research topics based on document coupling. It highlights key trends, such as the increasing focus on 

game-based learning, ICT, and educational technologies, while also positioning these themes within 

broader academic frameworks. 

 

 
Figure 3. Map of Relationships Between Documents Through Coupling Map 

 

The Coupling Map in Figure 2 shows the interconnections between documents through the 

document coupling mechanism. This map indicates that game-based learning, ICT in education, 

educational technology, e-learning, and learning systems are closely connected within the same research 

network. This finding answers the research question by showing that studies on Game-Based Information 

and Communication Technology Learning are not developed separately, but are built on shared references 

and related theoretical foundations. Therefore, the field can be understood as an integrated research area 

that combines technology, pedagogy, and game-based learning approaches. 

The position of dominant themes such as ICT, higher education, e-learning, and educational 

technology also suggests that broader digital education trends strongly influence the development of 

game-based ICT learning. Previous studies emphasise that interdisciplinary collaboration is important in 

creating effective technology-enhanced learning environments that improve student engagement and 

learning experiences (Oberer & Erkollar, 2024; Haryaka et al., 2025; Huang, 2025). In practice, this 

finding implies that educators and instructional designers should not view games solely as entertainment 

tools, but as learning media that can support interaction, motivation, and digital literacy. 

In conclusion, the coupling analysis demonstrates that Game-Based Information and 

Communication Technology (ICT) Learning has evolved into a dynamic and interconnected research 

domain. A key contribution of this study is the identification of robust thematic links between game-based 
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learning and ICT-based education, reflecting the growing integration of these fields. While this study 

offers valuable bibliometric insights, it is limited in scope, as it does not directly assess the impact of 

game-based ICT learning in classroom settings. Therefore, future research should combine bibliometric 

analysis with empirical studies to explore how game-based ICT learning influences students' motivation, 

learning outcomes, and digital competencies in real-world educational environments. To further 

illuminate these emerging trends, the following figure presents a visualization of Trend Topics in the 

field. This chart reveals the rise of significant topics such as educational technology, ICT, mobile learning, 

and online learning, highlighting their growing importance and relevance in the broader educational 

research landscape.  

 

 
Figure 4. Trend Topics Discussion Through Keywords 

 

Figure 4 shows Trend Topics that exemplify the rising frequency of key themes in scholarly 

publications on Game-Based ICT Learning from 2020 to 2025. The visualization shows that topics like 

e-learning, students, and game-based learning have made substantial progress, especially since 2022. This 

upward trend suggests that game-based learning is gaining recognition within the ICT-enhanced 

education framework, potentially leading to broader adoption of innovative teaching strategies and 

changes in curriculum design. It also signals transformation in educational practices across global 

contexts, potentially impacting policy, teacher training, and student engagement. The subject's 

prominence in scholarly attention indicates that technology-driven games are seen as an effective and 

innovative learning approach, highlighting a shift toward experiential and interactive modalities in 

education. 

According to Tuta & Luić (2024), games grounded in learning principles have significant 

potential to transform how students engage with academic content. This form of gameplay not only 

increases students' engagement and motivation but also allows them to acquire knowledge in a fun and 

practical way. The observed increase in the prevalence of terms such as game-based learning and 

information and communication technology (ICT) in Trending Topics signals a fundamental shift in the 

educational paradigm, increasingly emphasizing the integration of technology not merely as an additional 

tool but as an integral component of the educational process itself. By implementing technology-enhanced 

games, educators can create more dynamic and interactive pedagogical experiences that have proven more 

effective at capturing student interest than conventional teaching methods. 

Furthermore, educational games that utilise Information and Communication Technology (ICT) 

offer a degree of flexibility and customisation in how learners engage with and understand the subject 
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matter. This statement aligns with research by Ferreira et al (2024), which asserts that educational games 

provide immediate feedback, thereby facilitating a faster, more comprehensive understanding of the 

concepts being taught. The increasing prevalence of game-based learning and ICT in contemporary 

discourse suggests an urgent need for more interactive, technology-enhanced educational practices in 

21st-century pedagogy, which demands an increasingly adaptive and responsive approach to learners' 

evolving needs in the digital age. To better visualize these evolving trends, the following figure presents 

Trend Topics in the field, illustrating the growing emphasis on terms such as ICT, educational technology, 

and game-based learning in recent years. 

 

 
Figure 5. Words' Frequency Over Time 

 

Figure 5 presents a depiction of Term Frequency Over Time, which explains the temporal 

variation in the prevalence of keywords related to Game-Based ICT Learning. The progressive 

accumulation of terms such as e-learning, ICT, students, and game-based learning indicates a growing 

interest in this subject within the realm of ICT-oriented educational research. In particular, the escalation 

in the occurrence of e-learning terminology signals the increasingly important role of technology in the 

educational process, in line with the transition towards a more digitally integrated and interconnected 

pedagogical framework. In this paradigm, technology transcends its role as a mere facilitator, emerging 

as a fundamental component of a more engaging and dynamic educational experience. Research by 

Chumari et al. (2024) shows that implementing game-based learning methodologies benefits student 

engagement, increasing motivation to learn, critical thinking and problem-solving skills. Educational 

games offer a more interactive learning experience, allowing students to engage with the material more 

engagingly and enjoyably.  

The increased frequency of students' verbal contributions in these visualisations suggests that 

scientific investigations are increasingly focusing on how game-based technologies can enrich students' 

learning experiences, providing them with opportunities to interact directly with the subject matter in a 

more dynamic, applied educational environment. Overall, the developmental trends in word frequency 

over time indicate that game-based information and communication technology (ICT) learning is 

increasingly recognised as a powerful approach to transforming the modalities through which learners 

engage with academic content. By investigating topics such as ICT and game-based pedagogical methods, 

the research illuminates how technological advancements can shape educational trajectories, fostering 

more inclusive, needs-centred strategies for students in an ever-evolving digital landscape (Asmayawati 
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et al., 2024). To provide a visual summary of the most prominent topics in Game-Based ICT Learning, 

the following word cloud illustrates key terms related to the field. The size of each word represents its 

relative frequency, emphasizing the growing focus on concepts such as students, ICT, e-learning, and 

educational technologies. 

 

 
Figure 6. Word Cloud that Appears Based on Time Frequency 

 

The word cloud in Figure 6 exemplifies a lexicon that recurs frequently in the literature on Game-

Based ICT Learning. In this representation, terms such as ICT, students, e-learning, teaching, and 

education are rendered in larger fonts, thus signifying their substantial impact on the evolution of 

scholarly inquiry in this domain. This word cloud effectively depicts the prevailing topical landscape in 

academic discourse on integrating Information and Communication Technologies (ICT) with games in 

educational contexts to enhance student engagement and improve learning outcomes. 

The terms prominent in this visual representation indicate that game-based learning, supported by 

information and communication technologies (ICT), is increasingly gaining prominence in educational 

discourse. Subjects related to students, for example, illustrate that all these conversations are 

fundamentally oriented around students' requirements and experiences within the learning continuum. 

Information and communication technologies, alongside e-learning, exemplify how technological 

advancements serve as crucial catalysts in the evolution of education. At the same time, pedagogical 

practices and educational frameworks underscore the crucial role of educators in facilitating learning that 

combines games and technology. In essence, the integration of games into ICT-enhanced learning 

environments is increasingly engineered to foster student engagement in interactive, enjoyable ways, 

thereby advancing the achievement of deeper educational goals (Yu et al., 2022). 

Game-based applications such as Wordwall are increasingly relevant within this educational 

framework. This platform enables educators to design and implement diverse educational games that 

enhance student engagement with instructional content. Wordwall offers a range of interactive games that 

can be tailored to specific learning objectives, thereby promoting active student participation through 

gameplay. The adoption of such platforms enables educators to shift from traditional, passive instructional 

methods to more participatory and dynamic approaches, thereby improving student comprehension and 

making the learning process both enjoyable and efficient. 

Research by Hasan et al. (2026) corroborates this assertion. Their findings indicate that interactive, 

feedback-oriented game-based learning enhances comprehension. This methodology improves retention 

and fosters critical thinking and problem-solving abilities. Such skills are vital for academic advancement. 

Game-based learning immerses learners in educational experiences, facilitating the application of 
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knowledge in practical contexts. In this scholarly framework, platforms like Wordwall are instrumental 

in redefining traditional educational models. By fostering direct engagement with content through 

creative and dynamic methods, these tools effectively mitigate prevalent issues in conventional education, 

including low motivation and inadequate student engagement (Rao Sangarsu, 2023). According to 

Wahyuni et al (2023), educational games enable learners to acquire knowledge through discovery and 

experimentation, fostering an active learning approach and the development of practical skills.  

The figure below encapsulates the state of the art in Game-Based ICT Learning. It visually 

represents the complex, growing network of interrelated concepts, including "students," "ICT," "artificial 

intelligence," and "digital transformation." This advanced network visualization reflects the latest trends 

in the field, marking a significant shift towards more integrated, technology-enhanced educational 

strategies. As such, it not only illustrates the direction of current research but also highlights the 

transformative potential of game-based ICT learning in shaping the future of education. 

 

 
Figure 7. The Emerging Network Visualization 

 

Figure 7 presents a Network Visualisation, an illustrative cartography of the intricate 

interconnections among themes, authors, and fundamental concepts in the research domain of Game-

Based ICT Learning. This cartographic representation clearly elucidates the deep correlations among the 

dominant subjects in scholarly discourse, including students, ICT, game-based learning, and pedagogical 

methodologies. This visual representation illuminates how concepts not only exist independently but also 

engage in dynamic, mutually supportive interactions, thereby establishing a robust framework for 

advancing more innovative and efficacious game-based learning methodologies. 

The interconnectedness of these subjects demonstrates that Game-Based ICT Learning is not an 

isolated phenomenon, but rather integrated into a broader framework encompassing diverse academic 

disciplines. For example, the concepts of learnership and pedagogy are fundamental to the learning 

process. In contrast, ICT and game-based learning serve as instrumental methodologies that enhance and 

intensify the educational experience. This interconnected network reinforces the notion that collaboration 

between scholars and education professionals across domains is increasingly crucial for developing game-
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based applications that are not only engaging but also pedagogically sound and aligned with the 

requirements and attributes of contemporary learners (Pratama et al., 2025). 

The mapping also highlights the importance of interdisciplinary collaboration in developing 

educational games that are not only enjoyable but also effective in meeting comprehensive educational 

goals. Scholars from various domains, including computer science, education, and educational 

psychology, have come together to develop pedagogically rich, interactive applications. As articulated by 

Palos-Sánchez et al. (2022), this collaborative effort fosters the development of educational games 

enriched with educational content and centred on relevant learning dimensions, such as critical thinking, 

problem-solving, and digital literacy. 

Moving forward, this Network Visualisation suggests that interactions across academic disciplines 

will significantly shape game-based learning trajectories. Educational practices that integrate game 

components with information and communication technologies (ICT) must evolve through cross-sector 

collaboration to ensure that the resulting games not only adhere to rigorous pedagogical standards but 

also remain aligned with evolving educational requirements and technological advancements (Gkintoni 

et al., 2025). Consequently, game-based learning serves not merely as a tool for entertainment but as an 

influential mechanism for cultivating 21st-century competencies in learners, which, in turn, has the 

potential to improve educational practices globally (Khalid et al., 2021; Jain et al., 2022).  

As a result, this network visualisation not only illustrates the interconnectedness between subject 

matter and researchers but also exemplifies the ongoing evolution of Game-Based Information and 

Communication Technology Learning, driven by the dynamic interactions occurring across multiple 

disciplines. In the future, this increasingly robust collaboration is poised to lay the foundation for more 

innovative, inclusive, and relevant educational methodologies that address the challenges facing the field. 

 

CONCLUSION 

This study maps the research trends in Game-Based ICT Learning, focusing on its role in 

interactive educational applications. The bibliometric analysis reveals a growing body of research 

emphasizing the integration of Information and Communication Technology (ICT) with game-based 

learning approaches. This trend highlights the increasing recognition of gamification as a powerful tool 

to enhance student engagement, motivation, and learning outcomes through interactive, adaptive, and 

contextual learning experiences. The key contribution of this study to the literature is its identification of 

the central research themes, including interactive learning, ICT integration, and the innovative use of 

gamification in educational contexts. These findings suggest that game-based ICT learning not only 

transforms the way students engage with content but also fosters deeper conceptual understanding by 

creating dynamic and personalized learning environments. From a practical perspective, the study 

underscores the challenges in implementing game-based ICT learning, particularly regarding educator 

preparedness, the alignment of pedagogical design with game-based learning, and the effective use of 

technology to meet educational goals. The policy implications of these findings suggest that educational 

institutions must prioritize teacher training and curriculum design to integrate game-based learning tools 

effectively into classrooms. In conclusion, this study positions Game-Based ICT Learning as a promising 

solution for modernizing education. To further advance the field, future research should focus on 

developing sustainable, contextually relevant game-based learning models that not only support 

interactive learning but also address the practical barriers in educational settings, ensuring these 

innovations can be effectively applied in diverse learning environments. 
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