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Abstract: This study applies bibliometric and network analysis methods to map the literature-based
landscape of gamification in online distance learning. Two thousand four hundred and nineteen
publications between 2000 and 2023 from the Scopus database were analyzed. Leading journals,
influential articles, and the most critical topics on gamification in online training were identified. The
co-authors’ analysis demonstrates a considerable rise in the number of nations evaluating research
subjects, indicating increasing international cooperation. The main contributors are the United
States, the United Kingdom, China, Spain, and Canada. The co-occurrence network analysis of
keywords revealed six distinct research clusters: (i) the implementation of gamification in various
learning contexts, (ii) investigating the application of gamification in student education to promote
the use of electronic learning, (iii) utilizing artificial intelligence tools in online learning, (iv) exploring
educational technologies, (v) developing strategies for creating a playful learning environment,
and (vi) understanding children’s learning processes. Finally, an analysis of the most cited articles
identified three research themes: (a) gamification-based learning platforms, (b) measurement of
users’ appreciation and satisfaction, and (c) 3D virtual immersive learning environments. This study
contributes to the subject discipline by informing researchers about the latest research trends in online
education gamification and identifying promising research directions.

Keywords: gamification; online learning; e-learning; scientometrics; thematic map; bibliometric analysis

1. Introduction

Gamification is the application of gaming principles for behavioral change in non-
game situations [1]. Studying this object [2–4] shows that gamification, a concept focusing
on playfulness, is designed for self-purposeful activities, often aiming for hedonistic use. Its
ultimate goals are utilitarian, supporting extrinsic outcomes outside the system. Gamified
services often include robust social features, as demonstrated in applications such as
Foursquare and Fitocracy [5]. The process of applying gaming concepts to non-game
contexts, such as activities, systems, and services, to create experiences comparable to those
found in games is known as gamification [6–8].

Moreover, gamification offers several educational advantages [9,10]. For example,
increased engagement and interest have been documented across all levels of education [11].
However, not all those advantages have been realized [12,13]. For instance, the games
have several drawbacks, mainly because of their less engaging interfaces and dearth of
content specifically tied to learning objectives [14], confirmed by one study [15]. Even
in a causal investigation [16], it has been discovered that there are four obstacles pre-
venting instructors from using games in the classroom: difficulties efficiently integrating
games, difficulties utilizing technology, difficulties with the present educational system,
and difficulties purchasing games.
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In new cases, online education research focuses on its effectiveness [17], student
engagement [18], and technology integration [19]. Key areas include comparing learn-
ing outcomes with traditional face-to-face instruction, enhancing student engagement
through interactive activities, integrating emerging technologies like virtual reality, and
examining the role of online instructors [20]. Research also explores the impact of on-
line education on access and equity, particularly for underserved populations [21], and
fostering social interaction among online learners through virtual communities and com-
munication tools [22]. Nowadays, gamification in online education is completely clear to
anyone [23,24]. Gamification has been applied in a wide range of scientific fields, such
as neurosurgery education [25], management education [26], engineering education [27],
teaching in sports values [28], architecture education [29], accounting education [30], voca-
tional technical education [31], pharmacy education [32], medical education [33], computer
science education [34] historical education [35], historical heritage education [28], language
learning [36,37], culture, and art [38]. As a result, the size and scope of the research, as well
as the quantity of publications published in this area, have all grown.

According to one study [39], Google Scholar offers 19,000 papers as of the time of
writing. With such a wealth of information, it becomes harder for researchers to stay
current on gamification research, especially in their specific fields of expertise, like edu-
cation. Therefore, several forms of literature surveys are needed to overview each area
comprehensively. The primary areas of previous studies on game-based learning have been
theoretical frameworks and experimental studies.

Online learning, electronic learning, or e-learning is a cutting-edge and practical
instrument for boosting university competitiveness, satisfying the many needs and in-
terests of learners, and putting the idea of continuous education into practice [40]; it
offers educational benefits that make it possible to see it as a supplement to traditional
(in-person) education methods [41]. It yields advantageous results for educators, learners,
and administration when considered in light of its capacity to offer creative teaching and
learning [42]. Additionally, it is being used by more and more public and private non-profit
organizations [43].

This study provides a thorough literature assessment using bibliometric techniques. It
enables scholars to monitor the development of research on gamification in online education.
Bibliometric research is a crucial instrument for comprehending and assessing the effects
of online learning. It supports decision making by tracking advancements, identifying
essential contributors, and evaluating the influence of research. Researchers can facilitate
cooperation and information sharing by identifying significant authors, institutions, and
research groups by analyzing citation patterns and publication records. It also assists
in monitoring the development of online learning, spotting new subjects and technical
breakthroughs. This information helps with the adaptation of instructional tactics and
online learning environments. Therefore, bibliometric research is crucial to improving and
perfecting online learning to satisfy the demands of learners throughout the world.

2. Literature Review
2.1. Previous Studies and Research Gap

Numerous bibliometric analysis-based research studies on gamification in education
have been published. To better understand the variety of gamification approaches and
how different academics, nations, institutions, or universities responded to the study of
gamification in higher education through research and scientific publications, a thorough
evaluation of the field and its challenges is necessary [44]. A substantial amount of literature
has been published since 2015. As illustrated in Table 1, several reviews have performed
scientometric analyses in different fields: medical education, higher education, adolescents,
university students, and education in general. However, no bibliometric or scientometric
review has focused on online education and e-learning.
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Table 1. Previous scientometric reviews on gamification and education.

Reference Software Area of Focus Duration Articles Databases

[45] Excel Education 2010–2014 139 WOS
[46] VOSviewer Higher Education 2010–2020 432 WOS
[39] VOSviewer Education (unrestricted) 2517 Scopus
[47] HistCite Education 1995–2020 4059 WOS

[48] VOSviewer Education 2016–2021 344 WoS, Scopus,
PubMed

[49] VOSviewer Higher Education
(University Students) 2012–2022 287 Scopus

[44] VOSviewer Higher Education (unrestricted) 1029 WOS
[50] Bibliometrix Education 1969–2020 429 Scopus
[51] VOSviewer Adolescents 2015–2020 222 Not specified

[52] Bibliometrix +
VOSviewer Education January

2020–March 2022 1443 + 754 WOS, Scopus

[53] HistCite Education (unrestricted) 44 WOS
[54] VOSviewer Higher Education 2013–2022 819 Scopus
[55] CiteSpace + Gephi Medical Education 1990–2020 466 WOS

Most of the previous reviews used the Scopus citation database or the WOS cita-
tion database, which were also very different regarding the time covered. Additionally,
VOSviewer software (VOS) is usually used and is the dominant aspect of this research.
By analyzing and examining the findings of these researchers, various points can be real-
ized. The study by Martí-Parreño et al. [45] focuses on four main themes: effectiveness,
acceptance, engagement, and social interactions. The amount of research conducted in the
field has increased steadily for at least seven years, thanks to broad interest from many
nations and scientific fields and excellent communication via citations and co-citations [46].
Luo [47] highlights the need to differentiate gamification from game-based learning, the
lack of consensus on its effectiveness, and the importance of engagement in assessing
its efficacy. It suggests focusing on its reasons for energy, using gamification plugins in
educational websites, and redefining the concept of gamified learning tools. The necessity
of a more thorough knowledge of the success of gamification has been highlighted by
Nadi-Ravandi and Batoolis’ [48] consideration of many gamification-related aspects in
publications in the field of education. Another review by Grosseck et al. [49] recognized
significant studies that have shaped the discipline, prior contributions, current trends,
and possibly game-changing concepts. The subjects that appear most frequently in this
dataset include gamification, exercise, health, game design, and game-based learning. The
literature emphasizes theory instead of actual application [50]. It assists those involved in
creating educational policies and gamification-based software firms and organizations in
determining the gamification strategies that work best for online learning [51]. According
to [52], Juho Hamari from Finland is the most prolific author on gamification, with Lecture
Notes and Sustainability articles dominating the Scopus and WoS journals [56]. Spain is the
leading nation in creating original content; an increase is anticipated in the following years.
With a focus on people’s psychological requirements, Luo’s study [47] redefines game
features and gamification processes and offers a framework for engaging gamification that
includes aim, visualization, feedback, adaptability, challenge, competition, reward, and
enjoyable failure. Moreover, another study [54] indicates that Dominguez et al., de-Marcos
et al., Buckley and Doyle, and de-Marcos, Boyle, and Pérez-López are essential writers. Top
journals include the Journal of Chemical Education, Sustainability, and the International
Journal of Emerging Technologies in Learning.

As demonstrated and experienced during the COVID-19 pandemic, distance online
learning is an essential field and mode of education that should be prioritized in practice
and research [57]. On the other hand, COVID-19 had a positive effect on the production
process and the use of gamification in online education [58]. Research on gamification
applications in online learning is needed to understand its long-term effects on student
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motivation, skill development, and retention, critical challenges of open education [59,60].
It is crucial to adapt and align gamification components to various learning methods, ensure
fairness and data privacy, and consider teachers’ opinions. By filling these gaps, researchers
can develop innovative strategies for successful and engaging learning experiences.

This paper differs primarily in its focus on the use of gamification in online distance
education. The fact that most scientific studies have not examined the connection between
gamification and online learning demonstrates the novelty of this research.

2.2. Theoretical Foundations

Scientometrics is a valuable method for identifying necessary research, evaluating the
effect of research, and spotting new trends [61]. It helps with decision making for fund-
ing, promotions, and academic assessments by offering metrics like citation counts and
h-index to assess specific scholars, institutions, or research fields. In addition, scientomet-
rics may highlight new directions in research and technology developments, which helps
researchers and decision makers make smarter resource allocation decisions. Monitoring
co-authorship networks or citation trends across several domains may also assess multidis-
ciplinary cooperation, encouraging creativity and teamwork. Scientific information may be
visually represented through scientometric mapping, which tracks research output over
time and offers evidence-based insights into areas needing funding and assistance. Finally,
scientometrics illustrations support the scientific community’s openness, cooperation, and
creativity by revealing hidden patterns, evaluating effects, and directing decision making.

Scientometrics is one of the branches of bibliometrics. According to [62], a scientomet-
rics overview, like a systematic review of a thousand articles, may be helpful information
when performing systematic reviews, especially when finding recent and pertinent system-
atic reviews is difficult [63,64]. Evaluating scientific items using scientific techniques has
become crucial because of the ever-growing proliferation of knowledge and rising competi-
tion between countries and universities. In scientific research, scientometrics enables the
researcher to synthesize significant scientific data, explain the current level of expertise, and
identify probable future trends in a topic or field of study across time. In scientific research,
scientometrics enables the researcher to synthesize significant scientific data, explain the
current level of expertise, and identify probable future trends in a topic or field of study
across time. The growth in systematic surveys using scientific mapping technologies is a
fast-expanding trend [61,65,66].

As a result of the dramatic rise in scientific research and papers, scientometrics has
become a very intriguing research method. Research on scientometrics variables can
substantially impact public and organizational knowledge of the state of science and
worldwide trends. Resorting to scientometrics is imperative because of the rise in scientific
publications and the understanding of new areas in digital education. The gamification of
education in the modern world has seen so many changes and transformations that only
with scientometric tools can one keep up with these developments and not lag behind in
worldwide trends uncovering emerging, exciting, and lesser-known themes. In this study,
we created a thematic map of the papers published in this field. The guiding research
questions of this research were as follows:

RQ1.What are the most frequently used keywords?
RQ2.What are the most influential publication sources?
RQ3.What are the most cited articles on gamification in online education, and what topics

did they cover?
RQ4. How are the authors’ keywords co-occurrence networks constructed?
RQ5.Which countries have contributed the most publications on gamification in online

education over the last few years?
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3. Methodology
3.1. Search Strategy

Data were collected from the Scopus database. The reason for choosing Scopus instead
of other databases such as Web of Science (WOS) was the fact that the citation database
under study offered more articles, and the relevance of these articles was higher and
more closely related to this research topic. The information from the Scopus database [67]
was gathered to create a thorough and interdisciplinary citation profile using the Ex-
cel spreadsheet program and the network diagramming tool in the VOSviewer (version
1.6.18.0), R (version 2022.02.2) (Bibliometrix package), and Publish and Perish software
(version 8.2.394408118).

The following inclusion criteria were applied:

1. Studies should be published between 2000 and 2023;
2. Studies should be research journal articles;
3. Articles should be written in the English language.

A starting date of 2000 was chosen considering the adoption of online digital soft-
ware tools and platforms in distance learning. Articles published in Scopus-indexed
journals are generally characterized by higher scientific rigor. The extraction of data from
the Scopus database took place in September 2023. The search strategy included the
following keywords:

TITLE-ABS-KEY (“online learning” OR “virtual learning” OR “distance education” OR
“digital education” OR “remote learning” OR “mobile learning” OR “Electronic training”
OR “electronic learning” OR “E-learning” AND “gamify” OR “game” OR “gamification”)
AND PUBYEAR > 2000 AND PUBYEAR < 2024 AND (LIMIT-TO (DOCTYPE, “ar”)) AND
(LIMIT-TO (LANGUAGE, “English”)) AND (LIMIT-TO (SRCTYPE, “j”)). Based on this, the
entry criteria for articles (keywords) and the exit criteria for articles (year, type of article,
and language) are provided.

As illustrated in Figure 1, 2419 papers were selected for inclusion after normalization.
Additionally, between them, 1444 were open-access. Finally, data were extracted in three
Plain Text, RIS, and CSV files and inserted into the software. It should be clarified that
the years under review (2000–2023) were chosen because not only were not many articles
published before 2000, they could also be of lesser quality and relevance to the subject of
the present article.

The first aspect considered in scientometric research is the distribution of articles
across time.

After the initial review and according to Figure 2, which shows a spectrogram with the
data range of cited sources from 2000 to 2023, the highest peak was recorded in 2022, with
435 published works. This statistic means that the references used in the literature dataset
are older than ten years. It can be concluded that the collected documents use current
publications, and research based on the collected papers can be viewed as a recent trend.

Additionally, annual search results are used to determine the status or progress of
articles on Gamification in Online Education. The result of scientific yearly production
is required to support spectroscopy from the reference year of publication. The signifi-
cant increase in articles shows that researchers can continue researching Gamification in
Online Education.
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3.2. Data Analysis

The present study is a scientometrics-focused descriptive-applied article. It was
developed using a co-occurrence network as an example and can produce, present, and
assess bibliometrics based on a network between the documents of various scientific
publications. In this article, we will use three of the most practical pieces of software in
bibliometric science: VOScvewer (version 1.6.18.0), R (version 2022.02.2) (Bibliometrix
package), and Publish and Perish (version 8.2.394408118).

VOS is famous for bibliographic research and bibliometric studies [68,69]. It cre-
ates easy-to-understand bibliometric maps, compiles literature, and helps identify themes
among publications, aiding data mining and clustering. VOS uses the VOS mapping tech-
nique to create structured co-occurrence network maps for scientometrics. It displays visual
collaboration diagrams between countries, institutions, and authors in three dimensions:
network visualization [70], overlay visualization [71], and density visualization [72]. VOS
is beneficial for researchers clustering data related to word co-occurrence, co-authorship, or
country of origin [73,74].

After that, checking the information extracted from our database requires using Bib-
liometrix software. One open-source scientific mapping analytic tool for measuring pro-
duction in a research topic is called Bibliometrix [75,76]. Descriptive bibliometric analyses
were produced using R software (version 3.6.3) and the Bibliometrix package (version 3.1.4).
According to [77], typically, the calculation and mapping of metadata that included sources,
authors, and citations came after the initial load of raw data in Biblio Tex format. A more
thorough investigation of clustering and the structures of concepts, intellect, and society
was then conducted [78–81]. This study used the developed bibliographic program inter-
face to generate critical scientific information, author descriptions, and citation analysis.

The software Publish or Perish (version 8.2.394408118) was also used to analyze the
citations. Publish or Perish is a software program that analyzes academic citations using
various data sources. It provides metrics like paper count, total citations, and h-index and
offers on-screen results, copying options, and a help file with search tips [82,83].

4. Results

This section will analyze the data extracted from the Scopus reference database using
scientometric software, and tables, images, and maps are presented.

4.1. Data Overview

Table 2 provides detailed information about the collected documents analyzed us-
ing the Biblioshiny package in the R Studio (version 2022.02.2) tool. The package con-
tained a detailed description of the papers organized. The collected documents came from
934 different publication sources, and the average number of citations per document was
18.48. This finding means that published work demonstrates the impact of the research. The
document’s content was analyzed using Keywords Plus and authors’ keywords. Keywords
Plus allows advanced keywords and phrases to be generated by the search engine system.
This analysis uses the authors’ keywords for a more detailed analysis. The results are
shown below.

Table 2. Primary information about the collected documents.

Description Results

Timespan 2000:2023
Sources (journals, books, etc.) 934

Documents 2419
Annual growth rate % 22.11
Document average age 4.61

Average citations per doc 18.48
References 97,678
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Table 2. Cont.

Description Results

DOCUMENT CONTENTS
Keywords Plus (ID) 8435

Author’s keywords (DE) 6070
AUTHORS

Authors 7323
Authors of single-authored docs 245

AUTHORS COLLABORATION
Single-authored docs 256
Co-authors per Doc 3.59

International co-authorships % 19.22
DOCUMENT TYPES

Article 2419

4.2. WordCloud

Figure 3 depicts a word cloud with the 100 most used authors’ keywords in the
collected documents. WordCloud displays the most common words in size, varying based
on frequency. Visualizing words on WordCloud can serve as a first step and help determine
the relationship between a specific text and the requested information. After “gamification”,
which holds the most prominent font size and center position, “e-learning”, “game-based
learning”, “mobile learning”, and “online learning” are also commonly used. Articles on
the topics of “virtual reality”, “education”, “serious games”, and “motivation” also appear
somewhat less frequently.
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Figure 4 presents the primary research sources on using gamification in online train-
ing. The number of articles from each source is also indicated. The journal “Computers
and Education” is at the top of the list, with 119 contributions. This point highlights its
central role in shaping the academic discourse around gamification in online education
and provides a comprehensive insight into these complex phenomena. The “International
Journal of Emerging Technologies in Learning” and “IEEE Access” follow closely with
82 and 52 articles, respectively, underscoring their crucial role in promoting research and
academic knowledge in these areas. The contribution of the British Journal of Educational
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Technology, with 41 articles, is also significant. Computers in Human Behavior and Ed-
ucation and Information Technologies, consisting of 35 and 33 articles, are also primary
publication outlets. Also worth mentioning are “Sustainability (Switzerland)”, “IEEE Trans-
actions on Learning Technologies”, “Computer Applications in Engineering Education”,
the “International Journal of Advanced Computer Science and Applications”, “Interactive
Learning Environments”, the “International Journal of Interactive Mobile Technologies”,
and “Frontiers in Education”, which contribute to this review more than 15 items each.
These sources highlight the multidisciplinary nature of research on gamification in online
training by combining different perspectives on gamification and education.
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4.4. 10 Most Cited Documents

A list of the most cited publications on e-learning and gamification is shown in Table 3.

Table 3. The most cited works on gamification in online education.

Author, Year Source TC * TC/Year DOI

Domínguez, 2013 [84] Computers and Education 1079 98.09 10.1016/j.compedu.2012.12.020

Dalgarno, 2010 [85] British Journal of Educational
Technology 1010 72.14 10.1111/j.1467-8535.2009.01038.x

Simões, 2013 [86] Computers in Human Behavior 513 46.64 10.1016/j.chb.2012.06.007
Ebner, 2007 [87] Computers and Education 479 28.18 10.1016/j.compedu.2005.11.026

Fu, 2009 [88] Computers and Education 441 29.40 10.1016/j.compedu.2008.07.004

Albarqouni, 2016 [89] IEEE Transactions on Medical
Imaging 414 51.75 10.1109/TMI.2016.2528120

Martín-Gutiérrez, 2017 [90] Eurasia Journal of Mathematics,
Science and Technology Education 402 57.43 10.12973/eurasia.2017.00626a

De-Marcos, 2014 [91] Computers and Education 389 38.90 10.1016/j.compedu.2014.01.012
Vamvoudakis, 2012 [92] Automatica 360 30.00 10.1016/j.automatica.2012.05.074

Subhash, 2018 [93] Computers in Human Behavior 339 56.50 10.1016/j.chb.2018.05.028

* TC = total citations.

Below are summaries of some of the most globally cited publications on online educa-
tion gamification.
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In “Gamifying learning experiences: Practical implications and outcomes”, the re-
searchers developed and built a gamification add-on for a popular e-learning platform.
They tested this add-on in a university course and gathered numerical and descriptive
information. Their findings demonstrate that students engaged in the gamified learning
experience achieved higher scores on practice assignments and overall grades. However,
the results also indicate that these students struggled with written assignments and were
less involved in various activities, despite having higher levels of initial motivation [84].

In “What are the learning affordances of 3-D virtual environments?”, researchers
demonstrated a range of learning opportunities in 3D virtual learning environments (VLEs),
including task facilitation leading to better representation of spatial knowledge, increased
experiential learning opportunities, motivation/increased engagement, improved contextu-
alization of richer/more effective learning, and more collaborative learning than alternative
activities and 2D methods previously made possible. The authors argue that further de-
velopment and investment in 3D games, simulations, and virtual worlds for educational
purposes should be viewed as dependent on further research into the precise relationships
between the unique properties of 3D VLEs and their potential educational benefits [85].

In “A social gamification framework for a K-6 learning platform”, the researchers dis-
cuss using social gamification in education, experiment with it, and validate their outcomes.
They also offer essential components and recommendations for a social gamification frame-
work that may be used in K–6 social learning environments, which are now in place [86].
Some of the policies include

• Allowing repetition of experiments;
• Including fast rewind loops;
• Aligning assignments with students’ proficiency levels;
• Raising the level of difficulty in assignments as students make progress;
• Dividing complex tasks into smaller, more manageable sub-tasks;
• Providing multiple pathways to achieve success;
• Facilitating acknowledgment and rewards from educators, parents, and peers.

In “Successful implementation of user-centered game-based learning in higher educa-
tion: An example from civil engineering”, the authors attempt to increase accessibility to
complicated theoretical information through an online learning game. We tested an experi-
mental control group design before and after using independent online questionnaires and
assessments. Aside from students using this type of online learning, the minimal effect of
game-based education was equivalent to the effect achieved using traditional methods [87].

In “EGameFlow: A scale to measure learners’ enjoyment of e-learning games”, the
study aims to construct a more rigorous scale for measuring user satisfaction with e-learning
games based on the Sweetser and Wyeth paradigm. The scale established in this study has
eight components: control, attention, feedback, goal clarity, social interaction, challenge,
immersion, and knowledge development [88].

In “AggNet: Deep Learning from Crowds for Mitosis Detection in Breast Cancer Histol-
ogy Images” the development of AggNet, a deep learning model that uses crowdsourcing
for training and validation to reliably identify mitosis in breast cancer histology pictures, is
discussed. This model’s ability to automate the detection process is demonstrated [89].

In “Virtual Technologies Trends in Education”, the authors projected that the growing
availability of virtual technology will help educational institutions. These technologies will
allow teachers to educate in virtual environments not available in actual classrooms, such
as virtual laboratories, locations with machinery, industrial facilities, and even medical
scenarios. We shall be able to push the frontiers of formal education thanks to the enormous
capabilities of modern virtual technology [90].

In “An empirical study comparing gamification and social networking on e-learning”,
the functionality of a gamification plugin deployed in a learning management system is
compared to the influence of a social networking site in the same educational institution.
They discovered that both techniques perform better than the traditional e-learning ap-
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proach regarding academic outcomes in practical activities, while the traditional online
e-learning strategy performs better in knowledge evaluation [91].

In “Multi-agent differential graphical games: Online adaptive learning solution for
synchronization with optimality”, to synchronize agents in a multi-agent system, the
authors provide a differential graphical game-based approach that combines optimum
control approaches with online adaptive learning algorithms. The writers show how this
strategy meets synchronization goals and maximizes efficiency [92].

In “Gamified learning in higher education: A systematic review of the literature”, the
writers examine how gamification is used in higher education and examine several studies
that show how beneficial it is in different fields. Intending to enhance the learning process
and results, they offer insights into the planning, execution, and results of gamification
projects [93].

4.5. Co-Occurrence

VOS was used to create a keyword co-occurrence network showing the associations of
the authors’ 48 most-used keywords. The results are shown in Figure 5.
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According to Figure 5, a close and complex relationship between the words was found.
Each circle represents a keyword. The size of the process reflects the frequency of occurrence
of the keyword. The link indicates the coexistence relationship between two keywords,
and the color represents the keyword group, the search topic. As shown in Figure 4, the
keywords were divided into six clusters: Cluster 1, Cluster 2, Cluster 3, Cluster 4, Cluster
5, and Cluster 6, which are represented by red, green, blue, yellow, purple, and light blue.
The keywords “game-based learning”, “mobile learning”, “educational games”, “digital
game-based learning”, “mathematics”, and “serious games” indicate that Cluster 1 (red) is
focused on the gamification of all forms of training. Based on the keywords “gamification”,
“E -learning”, “engagement”, “student”, “COVID-19”, and “motivation”, we can see that
Cluster 2 (green) mainly covers investigating the use of gamification among students to
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encourage them towards e-learning. Cluster 3 (blue) includes keywords related to the use
of AI tools in online education, such as “training”, “artificial intelligence”, “deep learning”,
“machine learning”, “online learning”, “virtual reality”, and “augmented reality”, which are
advanced e-learning technologies. Cluster 4 (yellow) focuses on educational technologies,
evidenced by keywords such as “technology”, “educational technology”, and “simulation”.
Cluster 5 (purple) includes the keywords “learning environments”, “interactive media
in education”, “games”, and “teaching/learning strategies”. It refers to the strategy of
game-based learning environments. Cluster 6 (light blue) includes “children”, “learning”,
and “education”. This cluster focuses on children’s learning. These six clusters reflect
the majority of the research content of current publications on the use of gamification in
online education.

4.6. Co-Authorship Analysis by Countries

The co-authors’ analysis examined countries that are leaders in using gamification
in online education (with at least five articles per country). Regarding the use of gamifi-
cation in online training, the national network covers all continents and is represented by
10 clusters (Figure 6).
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The most influential countries in this research field are the United States, China, Spain,
the United Kingdom, Taiwan, and Malaysia, which have the most significant number
of primarily consistent documents. Canada, Australia, Indonesia, Hong Kong, France,
Germany, Turkey, Italy, Greece, and India have fewer records but at least 50. The United
States, the United Kingdom, China, Spain, and Canada conduct the most collaborative
research in this area. The USA, Great Britain, Taiwan, Canada, Finland, the Netherlands,
Italy, Japan, Israel, Norway, and Austria have the most extended research history in this
area, even considering 2015–2021 (Figure 6). In 2018, New Zealand, France, Bangladesh,
Denmark, Spain, Australia, Greece, South Korea, Argentina, Ukraine, Singapore and Ger-
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many cooperated the most in this area. Some countries, such as Portugal and Switzerland,
Iran, Poland, Chile, India, Switzerland, Belgium, Mexico, Malaysia, Ecuador, the Russian
Federation, and Brazil, intensified research on gamification and education in 2019. China,
Malaysia, Turkey, Philippines, Indonesia, Cyprus, and Ukraine significantly extended their
gamification and online education studies in 2020. Thailand, Egypt, Kazakhstan, Macau,
Saudi Arabia, Peru, and Vietnam also progressed in 2021.

5. Discussion

The article examines the origins of research on gamification in online education.
It includes 2419 publications on gamification in online training, downloaded from the
Scopus database for bibliometric analysis. Based on the results, WordCloud showed that
gamification, e-learning, game-based learning, mobile learning, and online learning are the
most frequently used author keywords in the collected documents. Other commonly used
keywords are e-learning, game-based, mobile, and online learning.

Notably, the most influential journals in the field are Computers and Education, the
International Journal of Emerging Technologies in Learning, IEEE Access, the British Journal
of Educational Technology, Computers in Human Behavior (which was introduced in
Trinidad [94] as the most influential journal), and Education and Information Technologies.

The results of the bibliometric analysis show that ten most cited documents are ”Gam-
ifying learning experiences: Practical implications and outcomes” with 1079 total citations,
“What are the learning affordances of 3-D virtual environments”? with 1010 total citations,
“A social gamification framework for a K-6 learning platform” with 513 total citations,
“Successful implementation of user-centered game-based learning in higher education:
An example from civil engineering” with 479 total citations, “EGameFlow: A scale to
measure learners’ enjoyment of e-learning games” with 441 total citations, “AggNet: Deep
Learning From Crowds for Mitosis Detection in Breast Cancer Histology Images” with
414 total citations, “Virtual Technologies Trends in Education” with 402 total citations,
“An empirical study comparing gamification and social networking on e-learning” with
389 total citations, “Multi-agent differential graphical games: Online adaptive learning so-
lution for synchronization with optimality” with 360 total citations, and “Gamified learning
in higher education: A systematic review of the literature” with 339 total citations. The ten
most cited articles on gamification applications in virtual education revealed three themes:
(a) gamified learning platform testing, (b) user appreciation and satisfaction measurement,
and (c) 3D virtual, immersive learning environments.

Notably, a co-occurrence network was created to show the associations and weights of
the first 48 keywords. Out of 6078 keywords and 299 connections, the minimum number of
keyword matches was 20, so the graph was designed for 48 keywords. The keywords were
divided into six groups. Cluster 1 focused on gamification of all types of training. Cluster
2 is mainly concerned with studying the use of gamification in the education of students
to encourage them to use e-learning. Cluster 3 contains keywords related to the use of
artificial intelligence tools in online learning. Cluster 4 focuses on educational technologies.
Cluster 5 refers to strategies for a playful learning environment, while Cluster 6 focuses on
children’s learning.

This diverse distribution of clusters shows that all topics related to gamification in
education are covered. Additionally, the co-authorship analysis by countries presented that
publications on gamification in online education have taken place mainly in the following
countries: the United States, China, Spain, the United Kingdom, Taiwan, and Malaysia,
with the most significant number of primarily consistent documents. In the 2015–2020 time
span, the leading players in this area are the United States, the United Kingdom, Taiwan,
Canada, Finland, the Netherlands, Italy, Japan, Israel, Norway, and Austria.

These results are consistent with previous literature [54]. However, unlike [94], Ger-
many is not among these countries. Of course, it should be noted that in this study, which
focuses on the online platform, China was able to be placed among the three powerful
countries of Spain, the United States, and the United Kingdom [54,95], which shows that
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China is more focused on online education. Still, the United States has a higher position
than Spain compared to previous studies, inferring that research into using online spaces is
developing there.

6. Conclusions

Even though bibliometric methods have been used to investigate the effects of gam-
ification on all types of education, none have focused exclusively on online education.
Therefore, this research aims to cover the existing gap. Swacha [39] concluded that the
most preferred dissemination channel for the results of gamification in education research
was conferences, such as the ACM International Conference Proceeding Series. Beyond
gamification, the most essential keywords among the top 100 authors were e-learning,
game-based, mobile, and online learning. These differed from other studies [49], especially
on motivation [52,54], which is expected due to the different research fields. It is suggested
that these words should be the focus of studies in this field. Although Computers and
Education was identified as the most active publication venue [45], other studies pointed
to Lecture Notes in Computer Science [52], Sustainability [46], and Proceedings of the Euro-
pean Conference on Games-Based Learning [49]. According to Scopus, most gamification
studies in online education have been published in the areas of computer science [39], social
sciences, and engineering, respectively. In terms of citations, the works of Domínguez
et al. [84], Irwanto et al. [54] and Dalgarno and Lee [85] are the most cited papers in Scopus.
A review of the ten most cited papers showed that they fit into three main themes: testing
gamification-based learning platforms, measuring user satisfaction, and focusing on vir-
tual and 3D learning environments. Furthermore, the co-occurrence network divided the
keywords into six clusters. The analysis also identified 67 influential countries, with the
USA, China, Spain, the UK, Taiwan, and Malaysia being the most influential. Therefore,
this research categorized the most-used gamification topics in online education. There was
no time limit for document collection and document type. The time frame of this research
was more prolonged than that of other similar surveys. Moreover, this research showed
different results in terms of countries’ contributions.

Despite the authors’ efforts, this study has several limitations. First, this study collected
documents exclusively from the Scopus database. Articles published in languages other
than English that could contain valuable insights were also excluded. In addition, it was
not possible to review all bibliographic topics related to the use of gamification in online
education in this article, because it would render the article too long and hard to read.
Some of the most important findings were revealed. However, the results of this study
continue to serve as a reference for a deeper understanding of the gamified online education
field. Additionally, practical suggestions are offered for researchers in this field. Future
studies may focus on the use of gamification in online education in specific educational
levels such as K-12, higher education, or vocational education and draw comparisons.
Another suggested research direction is the use of emerging technologies for gamified
e-learning such as spatial computing, the Metaverse, and artificial intelligence. Specifically,
future research could expand the use of gamification in emerging learning platforms such as
learning experience platforms, social virtual reality, and the Metaverse, focusing on research
topics such as personalized educational gamification and gamified immersive learning.
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