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ABSTRACT

This study aimed to highlight the applications and trends in game-based learning (GBL) by conducting a sys-
tematic review as well as bibliometric mapping analysis of the studies published in seven SSCI (Social Science
Citation Index) educational journals from 1990 to 2019. A total of 743 journal papers were included in this study.
The results revealed that most publications and citations for GBL research were from Taiwan and the United
States. The author who contributed the most is Gwo-Jen Hwang, while Computers & Education is the journal
with the most publications and the most citations. The most frequently studied keywords are interactive learning
environments, followed by game-based learning and teaching/learning strategies. Based on reviewing the
literature, this study provides a comprehensive summary overview of the existing research, integrating the
available information on the research hot topics, and visualizing and identifying the main GBL trends. In
addition, the roles of gaming in educational technology research were investigated. Accordingly, some sugges-
tions regarding the application and research directions of GBL are provided based on the study’s findings, which
could be a reference for researchers conducting related research in the future.

1. Introduction

In the past decade, the application of and research on GBL have
proliferated in education. Game-based learning (GBL) refers to the
learning environment that integrates learning knowledge and skills into
games, allowing learners to achieve learning through problem-solving
and competition challenges while playing games [1,2]. Considering
the development of technology, the current study focuses on examining
the educational technology journals in the field of GBL. In the field of
educational technology, digital games are generally adopted in game-
based learning studies. However, during the analysis of the articles
published in the selected educational technology journals, it was found
that some studies adopted non-digital games (e.g., board games) in
technological learning contexts (e.g., flipped classrooms or blended
learning). Therefore, in this study, game-based learning is divided into
two major categories, that is, digital game-based learning (DGBL) and
the use of non-digital games in technological learning contexts
(NDGTLQ). The latter is defined as “incorporating non-digital games into
the learning activities conducted in technology-enhanced learning

contexts.” Compared to DGBL, NDGTLC studies seem to have been less
common in recent years owing to the popularity of computer and
multimedia technologies [3].

GBL is now widely adopted in education. It has been used in pro-
fessional training and to provide enjoyable and situated learning con-
texts in various courses, such as mathematics [4], science [5], computer
science [6], language [7], business [8], medical education [9], and
culture [10]. The integration of games into the learning process provides
affirmative assistance for some students. It can enhance students’
participation and enable them to acquire knowledge and improve their
learning performance [11]. Moreover, there are interesting findings
about the application of GBL in education. Scholars have pointed out
that GBL can enable students to gain specialized knowledge and promote
their learning achievement while playing games [12]. Students’ learning
motivation and performance can be facilitated through competition
[13,14]. Besides, providing auxiliary scaffolding in the game can in-
crease students’ engagement and interest in the learning process [15].
Studies have also found that learning through games can not only
improve learners’ problem-solving skills, but can also enhance their
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critical thinking skills [16]. Moreover, the game mechanics are included
in learning activities to facilitate motivation, promote interaction,
engage learners in competition, enhance their problem-solving skills,
and provide them with enjoyable entertainment [1,17,18]. However,
some educators have found that novice students and those with low
levels of self-efficacy may feel nervous and anxious in GBL environ-
ments, which can affect the learning effectiveness of the games [19].
Some students are unfamiliar with the operation and use of games,
which may arouse negative emotions, making them become more ner-
vous and anxious, and thus affecting their learning performance [20].
There are positive and negative points of view on GBL; therefore, we
aimed to conduct a comprehensive review of GBL to recognize its role in
learning.

Recently, a number of GBL literature reviews have appeared. They
have applied data collection, knowledge integration, and analysis
methods to provide some guidelines for GBL research. These literature
reviews discuss GBL from different perspectives. For example, some
have emphasized application in different fields such as science educa-
tion [21], nursing education [22], language education [23], and argu-
mentation game-based learning [24], while others have emphasized the
difference in applying GBL for diverse learners, such as children [25], K-
12 [26], higher education [27], and adult education [28].

From the above literature, it is clear that recognizing the trends of
GBL in education is very important. However, in recent years, most
literature review studies have focused on discussions of DGBL
[22,29,30]. Nevertheless, NDGTLC has also made many contributions to
education, but it seems to be less discussed. Furthermore, the above
literature reviews are narrowly focused on specific subjects or objects in
GBL. It can be seen that in the era of rapid technological change, a
comprehensive understanding of the trends of GBL in education is still
lacking. Besides, scholars such as Hsu et al. [31] have pointed out that
many research topics mainly focus on particular fields, which may result
in numerous topics not being discussed, many issues being ignored, or
even divergent opinions. Understanding the worldwide spread of jour-
nals in GBL issues would help researchers explore appropriate topics in
their further research [32]. Moreover, a literature review can provide
some essential references for researchers or educational policymakers
[33]. Hence, it is meaningful to inspect GBL research trends to provide
data on the research trends in this field.

Compared to the previous systematic reviews of GBL research, the
current study aimed to cover all GBL-related topics for a systematic re-
view of the literature by bibliometric analysis. Highly cited articles offer
a good indicator that can informatively reveal the research issues and
trends that researchers have focused on in recent years. According to
Svensson [34], the number of publications can quantify productivity,
and the number of citations can usually measure influence. Through
conducting analysis of the number of publications, citations, and the
most prolific and influential authors, it is possible to identify those ar-
ticles with a certain degree of impact. This research searched for articles
in seven top education journals (the British Journal of Educational
Technology, Computers & Education, Educational Technology & Soci-
ety, Educational Technology Research & Development, the Journal of
Computer Assisted Learning, Interactive Learning Environments, and
Innovations in Education and Teaching International) that are recog-
nized as having high impact factors in the Web of Science (WoS) data-
base [29], with the intention of clarifying the following research
questions to guide new research.

(1) What is the distribution of the citations and publications of the
countries’ research on GBL in the WoS?

(2) What are the most cited journal publications on GBL in the WoS?

(3) Who are the most prolific and influential authors doing research
on GBL in the WoS?

(4) What are the most used keywords and the clusters of keywords in
research on GBL in the WoS?
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(5) How did game-based educational

technologies?

learning work with

2. Research methods
2.1. Resources

According to several literature reviews [21,23,30,35,36], this study
adopted the Boolean expression (“game-based learning” or “GBL” or
“learning games” or “serious games” or “educational games” or ‘“game
for learning” or “video game” or “gamification” or “digital games” or
“game” or “gaming” or “gameful” or “gameplay”) to search all the topics
in the WoS from 1990 to 2019 on September 18, 2020. A total of 96,801
articles met the guidelines. We then narrowed the research field to the
scope of education and educational research, and a total of 2,856 pub-
lications were identified. According to a literature review [29], the
journals with high impact factors in education include the British
Journal of Educational Technology (BJET), Computers & Education
(C&E), Educational Technology & Society (ETS), Educational Technol-
ogy Research & Development (ETR&D), the Journal of Computer
Assisted Learning (JCAL), Interactive Learning Environments (ILE), and
Innovations in Education and Teaching International (IETI). The above
journals are not only peer-reviewed but are also listed in the Social
Science Citation Index (SSCI). The current research was therefore
limited to these top education journals. A total of 907 articles met the
guidelines. Further, the study selected the items that matched “Article”
and “English” among these 907 articles, which gave 839 articles. Re-
searchers and experts then reviewed the abstracts of all 839 publica-
tions. After discussion, 96 items that did not have a GBL context or
which addressed unrelated issues were excluded. In the end, the experts
identified a total of 743 articles which were then selected for analysis
and discussion in this study. The search process is demonstrated in
Fig. 1.

2.2. Data distribution

This research retrieved articles about GBL published in the educa-
tional field from 1990 to 2019 in the WoS, and a publication distribution
chart ordered by year of publication is shown in Fig. 2. There was a
related study on the participation and learning impact of primary school
students using computer games early in 1990 [37]. In the next few years,
related research began to increase, then jumped suddenly when the
number of publications in 2011 was nearly double that of 2010. The
following years continued to show a slight increase, with the publica-
tions in GBL showing positive development. In 2018, there was a sharp
increase of 34 related articles compared with the previous year, reaching
a peak. Subsequently, a slight decline can be observed in 2019. How-
ever, GBL research has remained popular in recent years.

The current study then examined the articles published on GBL issues
in these years in various journals, as presented in Table 1 and Fig. 3.
Most articles were published in Computers & Education, with 305 ar-
ticles accounting for 41%, followed by the British Journal of Educational
Technology, and Educational Technology and Society with 110 articles
each, accounting for 15%.

2.3. Data analysis

In this systematic review, text mining, co-occurrence analysis, and
network analyses were carried out to evaluate the connections among
the topics covered. The bibliometric analysis was applied using the
VOSviewer program to disclose and visualize the conceptual structure
among the selected articles which included the countries with the most
publications, the journals with the most citations, the most prolific and
influential authors, and the most used keywords.
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Fig. 1. Flow diagram of the article collection procedure.

Fig. 2. Publication distribution for GBL.

Table 1

The number of publications by journal.
Journal Publications
British Journal of Educational Technology 110
Computers and Education 305
Educational Technology & Society 110
Educational Technology Research & Development 60
Innovations in Education and Teaching International 11
Interactive Learning Environments 81
Journal of Computer Assisted Learning 66

3. Research results
3.1. Analysis of publications and citations among countries

Fig. 4 shows the number of citations of the articles published in GBL
by country. For this analysis chart, the countries we selected had pub-
lished more than 15 papers. It can be seen that Taiwan had published
208 articles, ranking first, followed by the United States (Publications =
166), the Netherlands (Publications = 53), England (Publications = 50),
Spain (Publications = 49), China (Publications = 30), Finland
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Fig. 3. The percentage of publications by journal.

Fig. 4. Distribution of publications and citations by country.

(Publications = 24), Greece (Publications = 22), Australia (Publications
= 22), Turkey (Publications = 20), Canada (Publications = 19), South
Korea (Publications = 17), Scotland (Publications = 16), and Germany
(Publications = 15).

Furthermore, this research also compiled an analysis of the citation
status of published articles in each country and found that the citation
status of an article is not necessarily proportional to the number of
published articles. We sorted the number of citations and have displayed
them in Table 2. For countries with more than five articles, it was found
that the country with the most citations is the United States, with 7,245
citations, followed by Taiwan (Citations = 5,367), Spain (Citations =
2,104), the Netherlands (Citations = 1,679), Greece (Citations = 1,672),
England (Citations = 1,654), Scotland (Citations = 964), Turkey (Cita-
tions = 756), Finland (Citations = 656), Belgium (Citations = 566),
France (Citations = 524), and Australia (Citations = 522). As shown in
Table 2, Belgium and France had published 14 and eight articles,
respectively, but these articles had a high number of citations. Fig. 5
shows the average number of citations for each country. The size of the
nodes represents the number of citations of published articles in each
country. The higher the number of citations, the larger the node for that
country, while a deeper color indicates higher average citations. The
country with the highest average was Greece (average number of

citations = 76) followed by Austria (average number of citations = 71),
France (average number of citations = 65.5), and Scotland (average
number of citations = 60.25). Besides, the coefficient of correlation was
0.94, which indicates a strong positive relationship between the number
of publications and the number of citations.

3.2. The most-cited journals

Fig. 6 shows the analysis of citations and publications of each journal
(in order of journal name). The most-cited journal was Computers &
Education. The number of citations was 15,210 for 305 publications,
followed by the British Journal of Educational Technology (Publications
= 110, Citations = 3,212), Educational Technology & Society (Publi-
cations = 110, Citations = 2,106), Interactive Learning Environments
(Publications = 81, Citations = 632), Journal of Computer Assisted
Learning (Publications = 66, Citations = 2,350), Educational Technol-
ogy Research and Development (Publications = 66, Citations = 2,011),
and Innovations in Education and Teaching International (Publications
= 11, Citations = 182).

In order to understand the average citations for each journal, citation
analysis was applied, and the visualization is shown in Fig. 7. The size of
the node represents the number of citations for the journal, where the
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Table 2
The citation ranking of countries.

Country Publications Citations Average number of citations
USA 166 7245 43.64
Taiwan 208 5367 25.80
Spain 49 2104 42.94
Netherlands 53 1679 31.68
Greece 22 1672 76.00
England 50 1654 33.08
Scotland 16 964 60.25
Turkey 20 756 37.80
Finland 24 656 27.33
Belgium 14 566 40.43
France 8 524 65.50
Australia 22 522 23.73
Canada 19 495 26.05
Italy 13 487 37.46
South Korea 17 473 27.82
Austria 6 426 71.00
Germany 15 412 27.47
Chile 10 285 28.50
China 30 248 8.27
Singapore 11 240 21.82
South Africa 6 238 39.67
Norway 5 233 46.60
New Zealand 5 202 40.40
Israel 6 180 30.00
Czech Republic 5 131 26.20
Sweden 7 88 12.57
Brazil 7 20 2.86

higher the number of citations, the larger the node. A deeper color in-
dicates higher average citations. The journal with the most average ci-
tations was Computers & Education (Ave. cited = 49.87), followed by
the Journal of Computer Assisted Learning (Ave. cited = 35.61),
Educational Technology Research and Development (Ave. cited =
33.52), the British Journal of Educational Technology (Ave. cited =
29.20), Educational Technology & Society (Ave. cited = 19.15), In-
novations in Education and Teaching International (Ave. cited = 16.55),

Entertainment Computing 40 (2022) 100459

and Interactive Learning Environments (Ave. cited = 7.8).

3.3. Author analysis

In order to identify the most prolific and influential authors, the
current study revealed the relationship between citations and publica-
tions by authors. This study was based on the conditions of publishing
more than six articles and having more than 200 citations in GBL-related
research to search for the most productive and influential authors.
Table 3 is a statistical table of the average number of citations for au-
thors who published GBL-related research. It shows that Gwo-Jen
Hwang not only published 26 articles but also received 1,208 cita-
tions. Both publications and citations were twice as many as the second
place, Jon-Chao Hong (Publications = 14, Citations = 119), followed by
Ming-Yueh Hwang (Publications = 13, Citations = 119), and Fengfeng
Ke (Publications = 11, Citations = 582). This demonstrates that Gwo-
Jen Hwang was the most prolific scholar in the field of GBL education.

Moreover, the overlay visualization of average publication year for
each author is shown in Fig. 8. The overlay color of each frame corre-
sponds to the authors’ average publication year of all their papers. In
this map, each frame in blue represents the research activities with older
average publication years, and those in yellow show the research ac-
tivities with more recent average publication years. The size of each
frame indicates the average number of publications, where a larger
frame shows more publications. The study found that Gwo-Jen Hwang
not only had the most publications, but the average publication years
were also more recent. From the above summary of the authors’ analysis
results, it was revealed that Prof. Gwo-Jen Hwang was the most prolific
and influential author in the field of GBL research in recent years.

3.4. Keywords analysis

The keywords in an article provide essential information to under-
stand the critical points of the paper. The researchers usually specify the
hot topics in the keywords section. Therefore, this study explored the
trend of hot topics through the study of keywords in GBL. Co-occurrence

Fig. 5. The average number of citations of the articles for each country.
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Fig. 6. The publications and citations for each journal.

Fig. 7. The most cited journals.

analysis and text mining were applied to perform cluster analysis of
keywords and to present the trends of current GBL topics. We set the
minimum number of occurrences of a keyword as more than five, and a
total of 80 keywords were selected. The top 10 keywords are shown in
Table 4. The most-used keywords were “interactive learning environ-
ments” which appeared 118 times, followed by “game-based learning”
at 96 times, and “teaching/learning strategies” at 64 times.

The cluster density visualization of keywords displays the density of
each cluster of keywords (Fig. 9). The frequently adopted keywords are
categorized into several clusters based on their occurrences and are
presented in different colors. According to Fig. 9, the cluster density
visualization of keywords shows that there are four clusters. The most
used keywords ordered by occurrences in each cluster are interactive
learning environments (bluish green), game-based learning (blue),
serious games (vermillion), and virtual reality (yellow). In other words,
the four clusters with the following keywords as the head are “interac-
tive learning environments” (f = 118), “game-based learning” (f = 96),
“serious games” (f = 34), and “virtual reality” (f = 33).

Fig. 10 shows the distribution of the used keywords by year. The
keyword “Interactive learning environments” was adopted most
frequently around 2014. Use of “game-based learning” gradually
increased after 2015. Due to the advancement of technology, “digital
game-based learning” and “gamification” were used more frequently in
recent years.

3.5. Analysis of publications of DGBL and NDGTLC

After analyzing the GBL publications, we found two categories of
game-based learning studies in the educational technology journals, that
is, DGBL and the use of non-digital games in technological learning
contexts (NDGTLC). We then examined the articles to comprehend
whether the games reported in the studies were digital or non-digital.
Out of 743 articles, we found that only five adopted NDGTLC, as
shown in Table 5. This result shows that with the development and
advancement of technology, most GBL studies applied technology-
assisted GBL rather than traditional non-digital games.
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Table 3

Top authors ranked by number of publications.
Rank Author Publications Citations
1 Hwang, Gwo-Jen 26 1208
2 Hong, Jon-Chao 14 119
3 Hwang, Ming-Yueh 13 119
4 Ke, Fengfeng 11 582
5 Sung, Han-Yu 9 480
6 Fernandez-Manjon, Baltasar 9 148
7 Chen, Zhi-Hong 9 73
8 Nussbaum, Miguel 8 147
9 Chan, Tak-Wai 8 131
10 Van Oostendorp, Herre 7 227
11 Chen, Ching-Huei 7 72
12 Westera, Wim 7 45
13 Tai, Kai-Hsin 7 23
14 Cheng, Meng-Tzu 6 371
15 Connolly, Thomas M. 6 332
16 Hainey, Thomas 6 332
17 Wouters, Pieter 6 205
18 Hou, Huei-Tse 6 164
19 Torrente, Javier 6 116

Studying the top-ranking authors’ publications revealed that the
authors have made significant contributions to DGBL. According to the
publications of the most prolific scholar, Gwo-Jen Hwang, he proposed
ubiquitous game-based learning and applied various learning strategies
such as the repertory grid approach, concept mapping, and contextual
decision-making based on GBL [5,38,39]. By employing these learning
strategies in the game-based learning environment, it was found that
students not only increased their learning motivation and self-efficacy
but also enhanced their problem-solving ability and learning perfor-
mance [4,5,10]. The publications of another prolific scholar, Hong, Jon-
Chao, focused on the role that the educational values of digital games
play in competitive anxiety, cognitive process, and learning effective-
ness. He studied computer-assisted learning and interactive learning
environments, and suggested that game design is vital for enhancing
self-efficacy, eliminating competitive anxiety, and increasing learning
knowledge [40,41,42].

On the other hand, it is interesting to see how these non-digital
games work in technology-based learning contexts. The earliest
NDGTLC study was conducted by Struwig et al. [43], who used a med-
ical microbiology board game, which was found to play a vital role in
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enhancing medical students’ knowledge of infectious diseases in medi-
cal microbiology lectures. The study found that playing the game had a
positive impact on increasing students’ learning experiences. It is
important to indicate that the authors did not try to use any form of
technology to work with Med Micro Fun With Facts (MMFWF). They
revealed that such an approach enhanced the students’ verbal expres-
sion skills of medical terminology and peer interactions as well as their
learning outcomes. On the other hand, they indicated the need to situate
students in clinical reasoning contexts in which they could practice
applying knowledge to deal with medical cases, implying the potential
role of technologies in providing situated and interactive learning
contexts.

As for the study of Hew et al.[44], the game mechanics based on the
self-determination theory of motivation in the “designing questionnaire”
course were developed in a higher-educational context. It was used to
identify the consequences of student cognitive and behavioral engage-
ment during the gamified conditions. The result disclosed no significant
difference in students’ factual knowledge. However, the experimental
groups contributed to the quality of the discussion forum. The game
worked with the online learning system, Moodle, to reward the players
with digital badges and digital points, and to demonstrate leader boards
as well as to post forum messages.

Later, Naik [45] proposed an innovative GBL approach with an
arithmetic-fraction rummy game (“The deck consisted of 34 cards
showing fractional numbers and 20 cards showing addition, subtraction,
division, multiplication and equality operators”) to teach mathematics

Table 4

Top 10 keywords of the GBL research.
Author keywords Occurrences
interactive learning environments 118
game-based learning 96
teaching/learning strategies 64
media in education 42
elementary education 37
serious games 34
digital game-based learning 34
virtual reality 33
applications in subject areas 31
improving classroom teaching 31

Fig. 8. The average publication years for each author.
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Fig. 9. The keyword cluster map.

Fig. 10. The distribution of the used keywords by year.

in higher education. The results showed that the mechanism overcame
the motivational barriers and received positive feedback from the stu-
dents. It should be noted that no technology was adopted to work with
the game. The authors stated that the study mainly focused on pro-
moting students’ learning attitudes, and that their learning performance
was not taken into account. More importantly, they indicated the need
to analyze students’ learning process in the future, implying the possi-
bility of using technology to record and analyze learning behaviors or
interactive content. Similarly, Huang and Ho [46] also applied an ethics

board game in a university business course without using any technol-
ogy. They reported that there was no difference between this NDGTLC
approach and traditional instruction in terms of learning performance;
moreover, they also indicated the need to analyze students’ learning
process in the future. This again implies the possibility of using tech-
nology to record and analyze learning behaviors or interactive content.

The latest study of Gil-Doménech and Berbegal-Mirabent [47]
developed a structural teamwork GBL activity in a mathematics course
for business and management students to acquire knowledge on the
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Table 5

The publications of non-digital game-based learning.
Author Keywords Title Journal
Struwig, M. C., medical education; Learning medical Innovations in

Beylefeld, A.

nominal group

microbiology and

Education and

A, & technique; board infectious diseases Teaching
Joubert, G. game; infectious by means of a board International
(2014) diseases; game: Can it work?

observation; play;

innovation;

microbiology

Hew, K. F., Gamification; Engaging Asian Computers &

Huang, B., Behavioral students through Education
Chu, K. W. S, engagement; game mechanics:
& Chiu, D. K. Cognitive Findings from two
(2016) engagement; experiment studies

Naik, N. (2017)

Blended learning
GBL; game-based
learning;

The use of GBL to
teach mathematics

Innovations in
Education and

mathematics; HE; in higher education Teaching
higher education; International
math game; non-
digital games
Huang, W., & Ethics; game-based; Improving moral Interactive
Ho, J. C. learning; moral reasoning among Learning
(2018) reasoning; training college students: a Environments
game-based
learning approach
Gil-Doménech, Higher education; Stimulating Innovations in
D., & university students’ Education and
Berbegal- mathematics engagement in Teaching
Mirabent, J. education; mathematics International
(2019) mathematics; courses in non-

teaching practices;
active learning;
game-based
learning; teamwork

STEM academic
programmes: A
game-based
learning

resolution of derivatives and integrals. Due to the competitive base of
the learning activity, students showed high interest, motivation,
collaboration, and satisfaction. The results showed that students’ aca-
demic records were significantly improved. The game works with an
online learning management system to manage the learning materials
and discussion forum posts as well as providing the space for students to
upload their solutions to the learning tasks.

From the above findings, it is concluded that the non-digital games
generally played the roles of facilitating social interaction and behav-
ioral engagement, while the technologies might play the roles of
providing auxiliary information and documenting learning information,
and a forum for discussion and knowledge sharing, as well as recording
students’ learning process. That is, using technologies to work with
those non-digital games has the potential to enrich the gaming contexts,
promote the game-based learning outcomes, and facilitate the analysis
of the learning process.

4. Discussion and conclusions

This study applied bibliometric analysis using keywords to search for
articles published on GBL in seven journals in the WoS. A total of 743
related publications were retrieved. In particular, the study has pre-
sented the statistical distribution of the publications, ascertained the
impactful countries, identified prolific and influential authors, recog-
nized the hot keywords used in articles, and compared the number of
publications on DGBL and NDGTLC.

Firstly, the distribution of publications over the years was explored.
It was found that the number of articles on GBL grew steadily, peaking in
2018, with a decrease in 2019. However, the research on GBL is still
prevalent. It is inferred that the reason for this is that nowadays, with the
advancements in mobile technology, learning environments have
become more diversified. For example, with the use of mobile
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technology to support learning, students no longer have to stay in the
classroom; that is, they can immerse themselves in the interactive
learning environment through the combination of technology and
learning tasks. Researchers are turning to discover the impact of tech-
nology applications on learning instead of focusing on GBL [48,49].

The distribution of the countries in the studies was then inspected.
The research found that the countries with the most publications are
Taiwan (208), the United States (1 66), the Netherlands (53), England
(50), and Spain (49). This could be due to the fact that these countries
have conducted digital learning via nation-wide programs with effective
promotional strategies, such as the establishment of nation-wide special
interest groups. For example, Taiwan initiated a 10-year digital learning
program from 2003 to 2012 to improve technology-supported learning
[50], while the United States proposed a 5-year plan called the National
Education Technology Plan 2010 (NETP 2010) in order to focus more on
technology and promote innovation for the future of education [51].
This result indicated that these countries have paid more attention and
made an important contribution to GBL education. Therefore, it is sug-
gested that researchers from other countries exploring GBL could refer
to these countries’ research experience.

The citation impact of publications is an essential indicator of the
high quality of academic journals. The most-cited journals were there-
fore also examined in this research. It was found that Computers &
Education had the most publications and also the most citations. The
number of publications and citations in Computers & Education
increased greatly over the past decade. This result shows that Computers
& Education is the most influential and indicative journal in this field. It
plays a vital role as a guidebook and useful reference in the field of GBL.

The prolific and influential authors were also examined in this
research. It was indicated that Gwo-Jen Hwang had both the most
publications and the most citations. This result highlights his contribu-
tions to GBL and indicates that his articles are highly referential.
Moreover, Cheng, Meng-Tzu ranked the first in terms of citation rate,
showing that her publications have a significantly high impact on GBL.
Studying the authors’ publications and citations revealed that the above
authors have made significant contributions to GBL. Their articles can
serve as a good reference for researchers or educators studying GBL in
the future. To achieve the purpose of game-based learning, it is sug-
gested that GBL may need to be assisted by appropriate learning stra-
tegies to improve its learning effectiveness in the classroom learning
environment.

Combining the above findings, the research examined the countries
with the most publications, the most-cited journals, and the most prolific
and influential authors. The top-ranked authors such as Gwo-Jen
Hwang, Jon-Chao Hong, and Ming-Yueh Hwang are all from Taiwan.
Ke, Fengfeng, who had the highest citation rate, is from the United
States. This result is consistent with the United States having the highest
number of citations. The articles have been published and cited mostly
in Computers & Education in the field of GBL. For example, Gwo-Jen
Hwang has 26 publications related to GBL, of which 10 are published
in Computers & Education. The above outcomes demonstrate that these
authors, countries, and this journal have significant positions, contri-
butions, and indicative references in GBL. It is recommended that other
researchers can take these results as references in their future research.

Furthermore, the most used keywords were also examined. The co-
occurrence analysis showed that the most used keywords were “inter-
active learning environments,” ‘“game-based learning,” “teaching/
learning strategies,” and “media in education.” These keywords were
considered to be more critical in GBL. The results are parallel with the
finding of [52]. Cluster analysis showed that there were four clusters of
keywords. The four clusters with the following keywords as the head are
“interactive learning environments,” “game-based learning,” “serious
games,” and “virtual reality.” The “interactive learning environments”
received the most consideration among authors in the GBL issue.
Interactive learning environments indicate the context which supports
learners to acquire knowledge through interactive learning mechanisms.
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Several studies applied GBL through game design, scaffolding, multi-
media, and interactive interfaces in different interactive learning-
supported environments to help learners understand and solve
learning tasks [53,54]. In terms of “game-based learning” and “teach-
ing/learning strategies,” researchers focused on applying teaching/
learning strategies during GBL; that is, they were concerned with
gamification, motivation, engagement, competition, participation,
involvement, flow, and edutainment [55]. This finding implies that re-
searchers in the field of GBL could emphasize the teaching/learning
strategies to improve learning efficacy when designing GBL. Moreover,
education is the process of providing systematic instruction to facilitate
learning and the acquisition of knowledge and skills. Authors paid
attention to improving teaching/learning strategies to acquire knowl-
edge when developing learning games to enhance learners’ cognition
[56,57]. Finally, over the past decade, the variety of technological tools
and applications has rapidly developed. One of them in particular, vir-
tual reality, has become a popular educational tool among authors. Due
to the advancements in technology and mobile devices, the use of virtual
reality for GBL has greatly increased [58]. The contextual process of
applying instructional strategies in learning games with advanced
technology support allows learners to interact and cooperate with their
peers, stimulates motivation, competition, and entertainment, and
supports learners in acquiring knowledge to achieve their learning
purposes. It could be seen as the research direction and focus of further
studies.

Moreover, the study found that there were relatively few publica-
tions on NDGTLC. Compared with previous reviews on DGBL publica-
tions, NDGTLC publications only accounted for a small percentage. This
demonstrates that technological advancement has significantly affected
the development of GBL studies. This finding is consistent with re-
searchers’ efforts to apply technology-supported game design, such as
implementing the concepts of traditional board games in digital envi-
ronments to provide interactive gaming contexts with diverse types of
media, including images, text, videos, and audio [59,60]. On the other
hand, there are some reasons to support the use of non-digital games.
First, non-digital games do not require any technical assistance, which
could reduce the burden on educators and learners in terms of cost-
effectiveness and skills development [3]. Second, face-to-face in-
teractions in non-digital gaming contexts might enhance communica-
tions and collaboration between peers [47]. Third, significant
relationships between personality traits and the use of technology have
been found; therefore, developing GBL should take this into account
[61]. However, digital educational technology has certain advantages
over manual approaches when executing GBL mechanics. With
technology-supported learning, the advantage might be the convenience
and time saving that it can provide. Moreover, teachers could track
students’ learning perspectives and activities more easily by means of
educational technology. With the advancements in learning technology,
this implies that the combination of game mechanics and digital
educational technology will create more diverse learning methods and
enable students to enhance their learning effectiveness.

From the above discussion, limitations and suggestions for further
research are proposed as follows. This study found that “digital game-
based learning” and “gamification” have been widely adopted in
recent years. It is suggested that future research can place greater
emphasis on the pedagogical features to show more diverse perspec-
tives. However, GBL is widely conducted in different subjects or disci-
plines; the search scope of the current study was limited to seven major
educational journals. Other potential articles may have been omitted
from the investigation. It is recommended that future research explore
GBL development in various fields, such as business, and search other
databases, such as Scopus. One limitation of the present study is that the
ranking of the authors based on the number of citations could be affected
by their self-citations. To more precisely analyze the author ranking, it is
suggested that self-citations be taken into account in future research.
From the perspective of publication distribution, it is advised that the
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technology-supported learning issue be covered in future studies.
Moreover, it is suggested that in the future more comprehensive review
research can apply content analysis using a coding scheme that recog-
nizes the content of the selected articles related to research method,
target group, learner performance, and learner affect.

Compared to previous literature reviews on GBL, articles were
retrieved and analyzed in the current study to provide a more detailed
bibliometric analysis of the literature and to visualize the GBL trends.
This work significantly contributes to the bibliometric analysis of the
research method adopted, the publication countries involved, the pro-
lific and influential authors, the number of publications on DGBL and
NDGTLC, and the most used keywords identified. The possible research
trends and issues were proposed to serve as a reference for scholars,
educators, or research institutions making decisions about the devel-
opment and application of games for learning. From the review results
and the discussion, the findings of the current study provide a useful
reference in GBL-related fields for researchers as a meaningful direction
for future studies.
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