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Abstract

Game-Based Learning (GBL) is an innovative learning approach that integrates
game elements into the learning process to increase student motivation, active
participation, and learning outcomes. Amidst the acceleration of digital
transformation, the application of GBL in Asian countries shows diverse
developments, but has not been fully mapped scientifically. The main issues
raised in this study are how publication trends, collaboration patterns, and
thematic focuses of GBL research have developed in the context of education in
Asia during 2010-2025. The research questions include: (1) to what extent is the
productivity of GBL publications in the Asian region; (2) how is the structure of
collaboration between researchers and institutions; and (3) what topics are the
dominant focus and future research directions. This study uses a bibliometric
approach with the PRISMA method and visualization using VOSviewer based
on Scopus data. A total of 170 documents selected from five countries Indonesia,
Hong Kong, Japan, Thailand, and India-were analyzed to examine trends,
distribution, and keyword co-occurrence. The results show that Indonesia and
Hong Kong are the most productive countries, with significant contributions
from The Education University of Hong Kong and Malang State University.
Cluster analysis identified four main focuses: (1) the development of game-based
learning technologies and concepts; (2) learning systems and participants; (3)
psychological and cognitive aspects; and (4) specific methodologies and contexts
such as virtual reality and language learning. The latest findings highlight a shift
in research direction towards strengthening critical thinking, educational
technology, and contrastive learning, which signals the evolution of GBL from a
mere learning medium to a comprehensive strategy for shaping 21st-century
skills. This research makes an important contribution to mapping the
development of GBL in Asia and provides a basis for future technology-based
education policies.

Keywords: Game Based Learning; Critical Thinking; Educational Technology;
Contrastive Learning.
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A. Introduction

In the 21st century, Game-Based Learning (GBL) has emerged as an
innovative educational approach that integrates game elements into the learning
process to enhance learners’ motivation, engagement, and academic
achievement. This approach has proven effective in encouraging students to
actively  participate  through interactive and enjoyable learning
experiences(Pacheco-Velazquez et al., 2024; Katual et al., 2023). By combining
cognitive, affective, and behavioral aspects, GBL strengthens conceptual
understanding while improving students' critical and collaborative thinking
skills (Ramadana & Widayati, 2025; Hu et al., 2025).

Furthermore, GBL is able to accommodate various ways of thinking that
are often overlooked in traditional education, such as systems thinking,
cooperation, strategic thinking, intelligent decision-making, and ethics. These
skills are very important for the holistic development of students and can be
effectively honed through well-designed educational games (Seelow, 2021).
Thus, GBL not only serves as a learning tool, but also as a means of developing
the higher-order thinking skills needed in today's complex and dynamic world.

The development of digital technology has accelerated the
implementation of GBL in various countries. Digital transformation has enabled
the emergence of serious games, learning simulations, and the application of
augmented reality, which places students as active subjects in the learning
process (Nuralisa et al., 2025). However, the adoption rate of GBL in Asia still
varies greatly, influenced by infrastructure readiness, education policies, and
research support in each country(Jossan et al., 2021).

Based on previous research oleh Luh et al., (2025) the use of Game-Based
Learning (GBL) media effectively increases enthusiasm, motivation, learning
outcomes, and active student engagement through fun and interactive learning.
Yadav & Oyelere, (2021) saying the same thing Game-Based Learning is effective
in improving students' understanding of algorithms, motivation, and learning
satisfaction with easy use even in limited environments. Not only learning
satisfaction for students, but well-developed GBL also helps improve motivation,
cognitive skills, and learning styles of elementary school students in rural areas
(Mohanty et al.,2021). However, the main challenges in implementing GBL are
the availability of infrastructure, teacher support, and proper integration into the
curriculum so that students at various levels of education can fully reap its
benefits.

Based on Figure 1, Indonesia ranks first in the number of GBL publications
in the field of education with more than 50 documents, followed by Hong Kong
with more than 45 publications. Thailand and India show balanced contributions
with around 30 publications, while Japan has around 15 documents below China,
which recorded more than 15 publications. This variation reflects differences in
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attention and priorities for GBL research between countries, which are influenced
by education policies, funding support, and technological readiness.

Documents by country or territory

Compare the document counts for up to 15 countries/territories.
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Figure 1. Documents by Country or Territory

The dominance of Indonesia and Hong Kong indicates a relatively strong
research ecosystem, with consistent levels of productivity and scientific
collaboration. Meanwhile, increased contributions from Thailand and India
indicate significant potential for future expansion of GBL research. This pattern
suggests that the Asian region is experiencing a phase of rapid growth in GBL
research, but it has not yet been fully mapped scientifically. This necessitates
comprehensive bibliometric studies to understand the direction of development,
collaboration networks, and dominant topics emerging in GBL research in the
region.

Based on these conditions, this study aims to bibliometrically analyze
publication trends, collaboration patterns, and thematic focuses of Game-Based
Learning research in the field of education in five Asian countries, namely
Indonesia, Hong Kong, Japan, Thailand, and India, during the period 2010-2025.
Through a bibliometric approach using the PRISMA method and visual analysis
using VOSviewer, this study is expected to provide a comprehensive overview
of the GBL research map in Asia, identify new thematic directions such as critical
thinking, educational technology, and contrastive learning, and offer strategic
recommendations for the development of technology-based education policies in
the future.
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B. Research methods

This research is a bibliometric study that aims to explore trends,
collaboration patterns, and scientific contributions related to Game-Based
Learning in the context of education in five Asian countries, namely Indonesia,
Hong Kong, Japan, Thailand, and India. Bibliometrics is a method used to
evaluate and map scientific literature based on a number of indicators, such as
the number of publications, citations, and keyword trends that appear in related
research (Donthu et al., 2021; Ellegaard & Wallin, 2015; Passas, 2024 ;Zafrullah et
al., 2023; Zafrullah, Gunawan, et al., 2024). The research data was obtained from
the Scopus database with publications ranging from 2011 to 2024. The search
strategy used the string (TITLE-ABS-KEY (“Game-Based Learning”) AND TITLE-
ABS-KEY(educat*)) AND PUBYEAR > 2010 AND PUBYEAR < 2025, which
yielded 8,108 documents in the initial stage. The selection process was conducted
using the PRISMA framework to ensure that the methods and results of the
systematic review were described in detail, thereby guaranteeing full
transparency (Haddaway et al., 2022). The selection process began with
identification, followed by initial screening based on subject area, which resulted
in 7,235 documents remaining. This was followed by an eligibility stage, which
produced 170 final documents as the basis for analysis.

The selection process was carried out in stages, including the removal of
duplicates, checking titles and abstracts, and verifying metadata. Inclusion
criteria included English-language publications on the topic of Game-Based
Learning in education, while exclusion criteria included documents outside the
topic, editorials, and non-scientific publications. The cleaned data were analyzed
using a descriptive bibliometric approach and network visualization. The
analysis included annual publication trends, top authors and institutions,
journals with the largest contributions, and citation distribution.

Network visualization was performed using VOSviewer to map co-
authorship, keyword co-occurrence, and co-citation relationships. This analysis
provides a comprehensive overview of the development of Game-Based
Learning research in the field of education in five Asian countries, while
identifying dominant topics and collaborations. All procedures were designed to
be replicable, noting search strings, selection parameters, and lists of publications
analyzed.
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Figure 2. Stages of Bibliometric Analysis Method
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C. Results and Discussion
Document By Year Game-Based Learning in Education

The data in Figure 3 shows that publications on game-based learning
fluctuated in the early period of 2010-2014, with relatively low and unstable
numbers. From 2016 to 2021, the publication trend tended to increase gradually
and more consistently. A significant increase was seen in 2022, reaching its peak
in 2024 with 34 publications, indicating a high level of researcher interest in this
topic. However, in 2025, there was a slight decline, although the number of
publications remained higher than in the early period. These findings indicate
that research related to game-based learning continues to grow and has become
an important trend in educational research in recent years.

Figure 3. Document Publikasi By Year
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Document Per Year By Source Game-Based Learning in Education

Figure 4 shows the distribution of publications related to the topic of
game-based learning in education in several Scopus-indexed journals for the
period 2015-2025. Publications in Educational Technology and Society were
fairly consistent, despite a decline from two articles in 2015 to one article since
2018. The International Journal of Emerging Technologies in Learning recorded
contributions in 2019-2020, but did not continue in the following year.
Meanwhile, Education and Information Technologies has seen an increase since
2020 and has stabilized with 2 articles in 2022-2023. The most notable trend is
seen in the International Journal of Interactive Mobile Technologies, which
became the dominant source in 2023-2024 with 3 articles, indicating a high level
of interest in interactive technology-based game-based learning approaches.
Cogent Education began contributing in 2024 with 2 articles, although this
dropped to 1 article in 2025. Overall, this data shows that research on game-based
learning in education has gained widespread attention since 2020, with a shift in
dominance towards interactive technology and digital learning innovation
journals.
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Figure 4. Documents per year by source
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Documents by Affiliation on the Topic of Game-Based Learning in Education
Research

Based on Table 1, research on Game-Based Learningin Education is
dominated by universities in Hong Kong, namely The Education University of
Hong Kong and Chinese University of Hong Kong with 13 publications each,
where Chinese University obtained the highest citations (281). The University of
Hong Kong and The Hong Kong Polytechnic University also stand out with 11
publications and a significant number of citations. Outside Hong Kong, Mahidol
University in Thailand contributed 7 publications and 190 citations, while
Indonesia, through Malang State University (6 publications, 39 citations) and
Jakarta State University (5 publications, 33 citations) also participated, albeit with
lower citation impact. National Taiwan University of Science and Technology is
also noteworthy with 4 publications but high citations (199). This data shows that
Hong Kong is the main center for game-based learning research in Asia, although
contributions from Thailand, Indonesia, and Taiwan also strengthen the diversity
of research in the region.

Table 1. Documents by Affiliation Game-Based Learning in Education

Rank AFFILIATION City Country | Publication | Citation

1 The Education University Of Hong kong China 13 257
Hong kong

5 Chinese University Of Hong Hong kong China 13 281
kong

3 Th? Hoqg kong Polytechnic Hong kong China 11 168
University

4 The University Of Hong kong | Hong kong China 11 242

s Mahidol University, Naxhon Thailand 7 190

Pathom
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6 Universitas Negeri malang Malang Indonesia 6 39
7 | Lingnan University Hong kong | China 5 123
3 Thammasat University Pathum Thailand 5 21
Thani
9 Universitas Negeri Jakarta Jakarta Indonesia 5 33
National Taiwan University o .
10 Of Science and Tecnologi Teipei Taiwan 4 199

Documents by Subject Area on the Topic of Game-Based Learning in
Education

Based on Figure 6, the distribution of documents according to field of study
on the topic of Game-Based Learning in Education shows that most publications
come from the field of Social Sciences (39.4%). This indicates that the game-based
learning approach is widely researched in the context of education, learning, and
social interaction. Furthermore, significant contributions also come from
Computer Science (24.8%) and Engineering (8.1%), which confirms that the
development and application of game-based learning is closely related to
technology design and software engineering.

Other fields such as Psychology (3.9%), Business and Management (3.9%),
and Multidisciplinary Sciences (3.9%) also show involvement, indicating that
game-based learning research does not only focus on pedagogical aspects, but
also on motivation, user behavior, and implementation management in various
sectors. Contributions from Medicine (2.9%), Arts and Humanities (2.6%), and
Mathematics (2.6%) show that this method is beginning to be integrated into
broader disciplines, including STEM learning and cultural literacy. Overall, this
distribution indicates that game-based learning in Asia is developing as a
multidisciplinary field of research, with a dominance in social sciences and
computer science, but still involving a variety of other disciplines that strengthen
its potential for widespread application in the world of education.

Figure 5. Document by subject area
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Research Focus

The visualization in Figure 6 illustrates the co-occurrence network of
keywords that frequently appear in the literature on game-based learning. The
term game-based learning emerges as a central node with a dense and complex
network of associations covering various themes, including educational
technology, gamification, experiential learning, and learning processes.
Keywords such as virtual reality, language learning, systematic review, and
meta-analysis reflect new research directions that emphasize the integration of
cutting-edge technology and rigorous methodological approaches.

Figure 6. Visualization of Research Focus on the Topic of Game-Based Learning
in Education

Cluster blue

———————————————— tESEGingT —I—I Students And Digital Learning Methods
learningsystems i v

MATNEPNPIGE m e e s s s s s o o o o o o o o o o o o o o o

1
motiyation 1 :

computer ai instruction
p ded @ perc@ption

|
|
|
' i
! I
|
1 b st 61 s s cri%cawinking :
: 1 e 1
i game; | questi@nnaire :
educaticvlgamn-..__.._._.._.._-._-'_I-..__‘_.W“ng :
: 1 : edugation 1 : i “hugan procedures :
e-legpning 1
I I ! [
: leprningiprocess i : e 1
1 L. ‘ 1 videolgamqs bt 1
S o NP, & .%ije_'b | i psychiblogy 1
1 1
educafional games Ve p : 1
1 gam tion - & 1
virtualirellity 1 1 chiild :
1 1
language learning \ 4 S chnolpgy : .!
1 Lt S o o o ke e et e e e e e
syskemauic review experiential learning : 1
meta-analysis I 1 Cluster Red
| I : Psychological and cognitive
1 ® | L__aspectsoflearning | ____
i contrastive learning 1
. &
&VOSVIeWtr ——————————————————— 'T————I

1

1

: Cluster Green

: Development of learning technology and strategies

Table 2. Research Focus on the Topic of Game-Based Learning in Education

Colour | Main Focus Keywords Brief Interpretation
Cluster
Green | Core concepts & | Game-based learning, Focus on the main concepts of
game-based education, gamification, GBL, educational technology
learning educational technology, integration, and experience-based
technology experiential learning, learning and gamification
contrastive learning, learning| strategies.
process, educational games
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Blue Learning Students, learning systems, | Focus on the implementation of
systems & teaching, computer-aided GBL in formal education settings,
participants instruction, e-learning, with attention to students,

educational game, motivation, and supporting
motivation, mathematics, technology.
surveys

Red Psychological Learning, human, humans, | Focus on human interaction,
and behavioral | perception, questionnaire, cognitive development, learning
aspects procedures, psychology, psychology, and evaluation

critical thinking, child, video| through research instruments
games

Yellow | Research Virtual reality, language Focus on the research approaches
methodology & | learning, meta-analysis, used in GBL, including
special context | systematic review systematic literature reviews,

meta-analyses, and the
application of VR and language
learning.

The first cluster is marked in green and focuses on core concepts and
game-based learning technologies, including game-based learning, education,
gamification, educational technology, experiential learning, contrastive learning,
learning process, and educational games. This cluster emphasizes that GBL is a
fundamental approach to learning innovation because it combines educational
theory with the use of game-based technology. The application of GBL not only
increases student motivation and engagement, but also strengthens the learning
process through more interactive and contextual experiences. Camacho-Sanchez
et al., (2023), explains that game-based learning (GBL) and gamification are
significant learning methods because they can increase learning motivation,
academic performance, and student commitment to improving health and
physical performance. In addition, the integration of educational technology in
serious games further enriches the interactive learning experience and opens up
new directions for innovative educational research (Lee et al., 2024).

The second cluster is marked in blue and focuses on learning systems and
participants, with keywords such as students, learning systems, teaching,
computer-aided instruction, e-learning, educational games, motivation,
mathematics, and surveys. This cluster confirms that game-based learning (GBL)
research is largely directed at implementation in formal educational
environments, particularly in relation to motivation, engagement, and improving
student learning outcomes. Thus, game-based learning can shape students'
perceptions and attitudes toward technology, which are key determinants of
learning perceptions and academic achievement in game-based online resource
classrooms(Zhang, 2024).

The third cluster is marked in red and focuses on psychological and
behavioral aspects, with keywords such as learning, human, humans, perception,
questionnaire, procedures, psychology, critical thinking, child, and video games.
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This cluster emphasizes that GBL is understood as a human-centered cognitive-
behavioral psychology-based learning medium, not merely “learning through
play.” Game mechanics are designed to activate perception, attention,
motivation, self-efficacy, self-regulation, and encourage critical thinking skills.
According to Krath et al., (2021), game-based learning (GBL) technology-based
learning improves student effectiveness and motivation, thereby contributing to
improved academic achievement and a positive perception of the learning
process.

Finally, the fourth cluster is marked in yellow and focuses on research
methodology and specific contexts. Its main keywords include virtual reality,
language learning, meta-analysis, and systematic review. This cluster
emphasizes rigorous evaluative approaches, such as the PRISMA protocol and
random effects meta-analysis, to synthesize findings across studies while
assessing heterogeneity and publication bias. In terms of context, VR and
language learning serve as testing grounds for evaluating the effectiveness of
GBL in diverse learning environments, including online and hybrid settings.
Consequently, intervention design and outcome reporting need to be
standardized so that findings can be easily generalized, replicated, and directly
guide practice for educators and developers.

Novelty Research on Game-Based Learning in Education

Based on Figure 9, recent research around 2022-2023 (yellow) stands out on
the keywords “critical thinking,” “educational technology,” and “contrastive
learning.” Game-based learning remains the largest node and center of the
network, serving as an umbrella concept for other topics. This indicates a shift in
research focus from simply applying games in learning to more complex
integration, namely linking games with critical thinking skills, the use of
educational technology, and contrastive learning approaches.

Figure 7 Visualization of Keyword Co-occurrence Map on Game Based
Learning in Education

surieys

teaghing
learninggystems

matheggnatics
computer aid@d instruction "
L perception

motiyation
& s I think
S[w‘s critical thinking
game questionnaire
educatigpal game leagping
eduigation - hugan procedures
e-le@ming
learningprocess
u 5 humens
H ideoigames
game-based learning b o psycliology
d | T— v
educatiof ames -
e gamification &
virtualireality chilld
educational technology
language learnin, g
systematic review experientlal learning
meta-analysis
contrastive learning
& vOSviewer [
2020 1 2022

105
https://journal.ar-raniry.ac.id/index.php/fitrah/index


https://issn.brin.go.id/terbit/detail/1552367618
https://issn.brin.go.id/terbit/detail/1551777263
https://doi.org/10.22373/fitrah.v7i1.8497
https://journal.ar-raniry.ac.id/index.php/fitrah/index

FITRAH, Volume 7 Nomor 1 Tahun 2025
E-ISSN: 2722-7294 | P-ISSN: 2656-5536

Critical thinking in learning-based learning can have a significant and consistent
effect on critical thinking. Similarly, findings show that Mao et al., (2022), that GBL has
a significant and stable influence on the development of students' critical thinking skills,
according to Huber et al., (2024), GBL provides a context for problem solving,
perspective exchange, and formative reflection. This combination strengthens evidence-
based evaluation and the quality of students' decision-making. Furthermore, GBL also
encourages active engagement, intrinsic motivation, and provides authentic learning
experiences through simulations and challenges that resemble real-life situations. Thus,
GBL not only improves cognitive aspects, but also fosters collaborative, communication,
and creativity skills that are essential in 21st century learning.

Additionally, the keyword educational technology as a digital learning medium
can create game-based learning that delivers interactive and adaptive educational games
tailored to learners' needs. Educational technology enables the development of realistic
game-based simulations, so learners not only receive information but also engage in
active learning experiences. Ishak et al., (2023). With the support of digital technology,
GBL can integrate visual and audio elements, as well as artificial intelligence, to increase
student motivation and engagement. Furthermore, contrastive learning plays an important
role in optimizing GBL because it is able to compare concept representations and
distinguish similarities and differences in information, enabling students to construct a
more critical understanding. The integration of contrastive learning not only strengthens
conceptual memory, but also improves analytical, synthesis, and reflective decision-
making skills.

D. Conclusion

The results of bibliometric analysis show that Game-Based Learning (GBL)
research in Asia has increased significantly since 2016 and will peak in 2024. Indonesia
and Hong Kong dominate publications, indicating a strong research ecosystem in both
countries. The research focus is divided into four major clusters covering the integration
of educational technology, cognitive and psychological aspects, and a more rigorous
methodological approach. The latest trends show a shift towards strengthening critical
thinking skills, digital technology integration, and contrastive learning that emphasizes
reflection and conceptual analysis. These findings confirm that GBL is not merely a
pedagogical innovation, but also a means of developing 2 1st-century competencies such
as collaboration, creativity, and communication. Going forward, research is encouraged
to expand the cross-disciplinary context, strengthen evidence-based evaluation, and
optimize the use of smart technology in the implementation of game-based learning.
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