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Abstract: This study examined 325 scientific articles from Scopus on gamification research within
flipped classroom and technology-enhanced learning contexts. The study aimed to identify publication
trends, research productivity, and emerging thematic patterns in this field. Bibliometric analysis and
systematic mapping are lacking, making it difficult to understand research trends, collaboration patterns,
and key themes. A bibliometric approach was employed to map trends in scientific publications. Data
were collected using the Scopus database, applying Boolean operators. The selection criteria included
questions about elementary, middle, and high school students and publications published between
2014 and 2024. Data analysis was carried out using VOSviewer and Bibliometrix. The findings
revealed a clear increase in global research activity, with substantial growth in annual publication
output. Keyword analysis revealed six interrelated research trends: New Ways of Teaching,
Psychological Dimensions and Learner Engagement, Technology Drivers and Digital Environments,
Implementation Context: Learning Environment and Curriculum, Evaluation of Goals and Developing
Competencies, and Methods for Studies in Education. Gamification literature grew by 169 papers
between 2014 and 2021. Although productivity grew between 2021 and 2024, the total number of
papers was 156. This study shows that pedagogy, psychology, and technology are interconnected. It
can help teachers and policymakers use gamification and Al- and Virtual Reality-enhanced teaching
methods. This study emphasizes the integration of pedagogy, psychology, and technology in a
comprehensive bibliometric analysis. The findings can help educators and policymakers develop new
pedagogical methods, particularly using Artificial Intelligence and VR.

Keywords: bibliometric analysis, flipped classroom, digital learning, gamification, and innovative
classroom.
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B INTRODUCTION Bergmann, 2023). This model effectively changes

The pedagogical framework of 2 1st-century
education is experiencing a significant
transformation, propelled by the integration of
cognitive learning theory and advancements in
digital technology in schools. The innovative
classroom paradigm has emerged as a key
educational innovation, reshaping how teaching
and learning are organized across time and space
(Gonzales & Gonzales, 2024; Talbert &

the classroom from a place where information is
delivered to a place where people can talk, ask
questions, and develop higher-order thinking
skills (Listiqowati et al., 2022; Liu & Zhang,
2022; Wahyudi et al., 2023). It does this by
moving traditional ways of teaching knowledge
into the realm of self-directed learning (Dewi et
al., 2024). The concept successfully changes the
classroom from a fundamental information
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dissemination environment into an opportunity for
collaborative discourse (Chang et al., 2022;
Gopinathan et al., 2022; Shin et al., 2022).
However, the accuracy of this methodology
depends on students’ capacity to stay engaged
in the pre-class session. To combat any problems
inretention and engagement, gamification is being
incorporated as an advanced motivational
framework (Gomez-Carrasco et al., 2020; Parra-
Gonzalez et al., 2021; Zou, 2020), intended for
improving cognitive perseverance and an
expertise orientation in students (Huang et al.,
2019; Lo & Hew, 2020).

The combination of these two teaching
methods creates a synergy that is greater than
the sum of the two. Gamification in the classroom
works at a psychological-structural level (Huang
etal., 2019), which is different from the content-
centric approach of game-based learning (Jossan
etal., 2021). It does not show content through
gameplay; instead, it puts game mechanisms like
progression systems, point-based virtual
economies, and social validation through badges
or leaderboards right into the action of learning
itself (Candel et al., 2024). The development of
interactive multimedia applications like immersive
media, simulation systems, and game-based
formative assessments supports more engaging
learning experiences and strengthens the
technology-enhanced learning ecosystem
(Abdallah etal., 2023; Lewis etal., 2019). These
technologies are useful tools because, in addition
to providing high-quality information, they allow
educators to monitor learners’ performance and
provide immediate feedback. Together, these
two strategies are important for maintaining
students’ motivation to learn (Arifin et al., 2021;
Lauc etal., 2020; Septiani etal., 2020).

Due to the popularity and empirically
proven nature of this concept, the study of
gamification has become widespread in peer-
reviewed journals, creating a cluttered yet
disorganized research field across multiple fields

of study (Ekici, 2021; Jiang et al., 2022). While
the growing number of publications suggests that
this area is thriving, it represents a significant
epistemological obstacle in organizing existing
knowledge, developing theoretical agreement,
and tracing methodological advancements
(Gomez-Carrasco et al., 2020; Siti et al., 2020;
Talbert & Bergmann, 2023).

Scholarly writings on classroom gamification
reveal a scattered pattern due to the wide range
of educational levels, subject areas, and
technologies used. There is an expanding pool of
scholarly writing demonstrating the benefits
associated with classroom gamification through
empirical research on gamification in enhancing
students’ motivation, engagement, and
achievement (Cole et al., 2024; Lampropoulos
& Kinshuk, 2024; Manzano-Leon et al., 2021).
Despite these contributions, scholarly research
in the area often focuses on short-term
gamification and does not thoroughly evaluate
such efforts in relation to other learning settings
or methodologies (Cole et al., 2024; Zeybek &
Saygy, 2024). On the other hand, although
gamification holds great promise in revolutionizing
traditional learning methods, there is some doubt
about how it could be implemented successfully
or the differences in success rates depending on
various disciplines and education levels (Chugh
& Turnbull, 2023; Zeybek & Saygy, 2024). This
underscores the need for more cohesive research
efforts to address this gap and explore the diverse
range of gamification activities in education.

Conducting a bibliometric assessment of
classroom gamification research is essential
because it can reveal significant trends and
collaborative patterns within the field. Recent
studies indicate a growing interest in gamification,
particularly in educational contexts, where it has
been linked to enhanced learner engagement and
motivation, especially among learners facing
various life challenges (Ma, 2024; Rivera &
Garden, 2021; Yyldyz et al., 2024). Furthermore,



Utami et al., Gamification and Flipped Classroom Research...

bibliometric methods have successfully identified
emerging themes such as the integration of
gamification with technology-enhanced learning,
which includes the use of Al and big data (K. C.
Li & Wong, 2022; Yan et al., 2024). This
comprehensive approach not only highlights the
interdisciplinary nature of gamification research
but also underscores the need for further
exploration of its pedagogical implications and
effectiveness in diverse educational settings
(Challob, 2021; Qudsi, 2024). Therefore,
conducting a bibliometric assessment of
classroom gamification research is both timely
and necessary to establish a comprehensive
understanding of the field’s development and
future trajectory. In an attempt to fill the research
gap stated above, the following research
questions will form the basis of this article:

RQ1: How has the scientific publication trend of
gamification research in flipped classrooms
evolved in Scopus-indexed literature?

RQ2: Which areas produce the most research
when it comes to studies on gamification in
flipped classrooms?

RQ3: What are the dominant keyword clusters
and emerging research trends that
characterize the development of
gamification research in the flipped
classroom?

In summary, this research paper provides
an in-depth bibliometric analysis of global
scholarship dedicated to classroom gamification,
focusing on Scopus-indexed sources. By doing
so, it traces the history and evolution of the
intellectual and conceptual field, identifies its
major contributors and networks, as well as
thematic groups influencing current discussions.
Through these methods, the theoretical
understanding of gamification as a pedagogical
tool is advanced, and future directions for
scholarly inquiry are highlighted.

® METHOD

This research reflects a bibliometric study
conducted on the Scopus database to facilitate a
systematic mapping. The bibliometric analysis was
carried out using the software VOSviewer 1.6.20
and the bibliometrix library on RStudio with the
help of the Biblioshiny interface. The science
mapping analysis included term co-occurrences,
citations, and bibliographic coupling using
VOSviewer. VOSviewer provides tools for
analyzing research trends, regional productivity,
keyword analysis, and future research directions.
The bibliometric network was created and
normalized based on the association strength
normalization approach. The process of gathering
and choosing data is a very important step in the
research paper extraction technique applied in
the bibliometric observation review of the use of
gamification by the construction of the best class
determined by the approach adopted, with
approval (Chamorro-Atalaya etal., 2023). This
data extraction process is adapted from PRISMA
(Preferred Reporting Items for Systematic
Reviews and Meta-Analyses), which requires a
selection and extraction process consisting of
three phases. In the first phase, the subject and
scope of the study are identified and specifically
defined, thus producing an initial list of “identified
manuscripts”. In the next phase, tight addition and
display activities are used to narrow down the
identification findings and figure out which “‘written
documents in the representation” would be
chosen. In the last stage, an in-depth evaluation
of the abstracts and content of the selected
manuscripts is conducted to select the “included
manuscripts” that will become the final data for
analysis.

Manuscript Definition, Scoping, and
Identification Phase

The initial stage focused on defining the
research subject and determining relevant
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keywords to construct the search equation. The
selection of Scopus was based on several main
considerations. First, Scopus provides a
comprehensive data composition, including
integration with bibliometric tools,
multidisciplinary manuscripts, advanced filtering
and search options, and is easily accessible
(Elsevier, n.d.); Second, Scopus is known for its
extensive coverage of different kinds of
documents, like conference proceedings, review

research papers, research papers, and data-
based indexes about a variety of top journals in
science (Prahani et al., 2023; Yamunah
Vaicondam et al., 2022), so that the articles
presented are guaranteed to be credible. Table 1
illustrates the analysis equation applied to obtain
the data, which is labeled “identified manuscripts.”
The results of the first stage of the search, using
Boolean indicators, identified 409 manuscripts for
further analysis, as shown in Table 1.

Table 1. Search equation through boolean indicators

Database

Search string

Scopus

TITLE-ABS-KEY (((Gamification) OR (Gamified AND learning) OR (Game

AND design)) AND ((flipped AND classroom) OR (inverted AND learning) OR

(flipped AND learning)))

Manuscript Projection Phase in Strict Detail

This step is about using the selection and
rejection criteria on the 409 papers we found
before. Setting these criteria is important for
reducing bias that would happen if we only relied
on search similarities. For example, the relevance
of the research subjects’ educational levels,
comparing school and university students and
manuscripts published between 2014 and 2024,

is carefully considered to ensure that manuscript
projections are more accurate in accordance with
the topic being studied. Next, a detailed
presentation of the inclusion and exclusion criteria
used to identify the final manuscripts is provided.
After this phase of manuscript selection, 351
manuscripts were identified as relevant and met
te criteria for further analysis, using the manuscript
identification criteria shown in Table 2.

Table 2. Criteria employed for manuscript identification

Inclusion

Exclusions

Studies focusing on gamification within flipped Studies focusing on higher education settings
classroom in elementary, middle, and secondary (universities, colleges, and undergraduate

school classrooms

programs)

Questions about elementary, middle, and high
school students

Questions about college, university, and
undergraduate students

Manuscripts published between 2014 and 2024

Manuscripts that were published before 2014

Selected Analytical Data Presentation Phase

The final step of this third phase entailed a
comprehensive examination of the titles, abstracts,
and contents of the manuscripts, resulting in the
identification of 325 final manuscripts. The
representation process is illustrated in a flowchart
that was used continuously until the final
manuscripts were identified and subsequently
incorporated into the bibliometric analysis phase.

Figure 1 illustrates the flow diagram used with
PRISMA.

Selected analytical data were systematically
extracted from the Scopus database for the period
2014 to 2024. Subsequently, the retrieved data
were analyzed and presented. A comprehensive
quantitative analysis was conducted using
VOSviewer and bibliometrix software to illustrate
the clustering and mapping of bibliometric
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Article search via Scopus database: July 3, 2025
(Database: Scopus )
Search: tittle, abstract, keyword
Period: 2014-2024
g Research equation: ( TITLE-ABS-KEY (
E Gamification ) OR TITLE-ABS-KEY (
k=) Gamified AND learning ) OR TITLE-ABS-
= KEY ( Game AND design ) AND TITLE-ABS-
= KEY ( flipped AND classroom ) OR TITLE-
ABS-KEY ( inverted AND learning ) OR.
TITLE-ABS-KEY ( flipped AND learning ) )
\(“ = ) Articles not included are assisted using booleans:
Questions about college, university, and
e e undergraduate students. published before 2014
- “ and after 2024 (58)
El_‘fJ
% Records screened and assessed for eligibility
o (n = 351)
@
P The article does not address the English language
(20)
)
= Records screened and assessed for eligibility
2 (n=331)
)
o i e ] Articles are manually curated from the title (6)
%
i Records screened and assessed for eligibility
E (n=325)

Figure 1. A flowchart using PRISMA showing how the manuscript extraction method works

networks (Jan van Eck & Waltman, 2022).
Bibliometric data visualization, encompassing
researcher networks and keyword-based visual
maps, is essential for identifying significant
research topics and exploring collaborative
relationships among authors (Al Husaeni &
Nandiyanto, 2022). The relevant journal database
metadata analyzed includes keyword co-
occurrence, citation, and co-citation
visualizations, which are derived from
bibliographic statistics, research trends, area
productivity, author evaluations, publication
records, and underlying research frameworks.

B RESULTAND DISCUSSION
This section presents a bibliometric analysis
of innovations in education and examines

gamification innovations in flipped classroom
settings. The analysis uses data drawn from
articles published in Scopus-indexed journals
between 2014 and 2024. This study aims to
identify research trends, subject area productivity,
publication patterns, and research frameworks.

Publication Trends of Gamification Research
in Flipped Classroom

Figure 2 shows how the number of annual
publications on the use of gamification in the
flipped classroom has changed over time. The
analysis shows that scientific output has clearly
grown from 2014 to 2024. This positive trend
strongly suggests that both academics and
researchers are becoming more interested in this
area of research. During the first two-year period
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(2014-2015), there is a marked increase in
publications from 1 to 5 papers, which suggests
the initial emergence of growing interest in
academic research on the topic under discussion.
In the second span (2016-2017), publications
increased from 8 to 14, showing gradually
increasing interest among scholars in gamification
in flipped classrooms. There was a marked
increase in the third span (2018-2019), where
publications went from 28 to 29, followed
by another marked increase in 2020,
where publications amounted to 39
papers.

For the period 2021-2022, the level of
publications did not change much, with 45
publications in 2021 and 44 publications in 2022.
Although a slight decrease was observed in 2022,
the research trend remained quite promising.
Lastly, publication output increased markedly
from 45 articles in 2023 to 67 articles in 2024,
making 2024 the most productive year throughout
the study period. The steep rise indicates growing
interest in gamification within flipped classes,
particularly in relation to new educational
technologies such as Al and VR.

The first five years of the investigation of
gamification in education, using 56 published
articles, show how the field of study attracts
scholarly attention as a new teaching method
designed to improve students’ motivation and
participation. Early studies of gamification’s
impact focused on analyzing the potential to
transform the traditional classroom through
various aspects of game design (Ma, 2024; Rivera
& Garden, 2021). According to the meta-
analysis, there is some evidence that gamification
may have a moderate positive effect on students’
academic success (Zeng et al., 2024).
Nevertheless, scholars indicate that the successful
implementation of gamification depends greatly
on its careful application based on certain
principles of instructional design (Triantafyllou et
al., 2025). Additionally, the area seems quite

young, so scholars call for further investigation to
determine its potential challenges.

The increase in publication output during
the subsequent period further indicates the
growing scholarly interest in gamification as an
educational strategy. This interest is connected
to the current conditions related to the COVID-
19 pandemic, when educators were forced to
introduce changes to the traditional approach and
consider how to maintain students’ motivation
online (Ratinho & Martins, 2023; Shen et al.,
2025). In particular, gamification involves using
specific motivational aspects, such as points,
badges, and leaderboards (Meng et al., 2024;
Rahayu et al., 2022). While these aspects may
positively impact learners in terms of increased
engagement and motivation initially, it was noted
that the effect fades over time due to the novelty
effect (Ratinho & Martins, 2023). Thus, further
research is necessary to address the topic
properly and take into account all possible learner
characteristics.

Studies on gamification in flipped
classrooms have progressed immensely due to
the increased availability of educational
technologies and their implementation in
classroom environments, along with the shift
toward digital teaching practices and learner-
centered instruction. A bibliometric study shows
an increase in the number of publications on
gamification in education, particularly in history
education, that improve student engagement
through technology use and critical thinking (Shen
et al., 2025; Wahyudi, Sekar, et al., 2025). In
addition, systematic reviews have found that
gamification has been used in many educational
stages and areas, positively affecting learning
performance (Zeybek & Saygy, 2024).
Moreover, a bibliometric analysis of more than
4,700 papers identified the main topics studied
by scholars in relation to gamification, such as
technology-enhanced learning and frameworks
for game development (Ayaz et al., 2023).
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Figure 2. Trends in the yearly distribution of publications

Research Areas Contributing to
Gamification Studies in Flipped Classroom

In the current context, a bibliometric analysis
that considers productivity is prioritized to identify
the top producers of gamification knowledge in
the education field. Therefore, the use of bar
charts in Figures 3 and 4 is preferred, as they are
better suited to demonstrate comparisons
concerning publication productivity, contribution
frequency, and distribution trends among
geographical affiliations and research institutions.
Unlike the analysis of collaboration networks,
which mainly deals with relational and interactive
aspects between geographical affiliations, these
statistics are meant to provide a clearer
quantitative understanding of research and
publishing activities.

Figure 3 demonstrates the geographic
pattern of scientific production through the
mapping of the ten highest producers of scientific
papers according to the affiliation of their
corresponding authors. It also reveals the patterns
of collaboration strategies among Single-Country
Publications (SCPs) and Multiple-Country
Publications (MCPs). Among the geographical
affiliations represented in the dataset, Spain
produced the highest number of publications. The
second and third places belong to China and the

USA, respectively. A deeper consideration of
collaboration patterns suggests that the most
productive geographical affiliations, such as Spain
and the USA, possess self-sustaining research
systems. This is evident through the high number
of SCPs. Germany, Turkey, and Brazil can also
serve as examples. However, the United Kingdom
and China are international collaboration centers
where a greater percentage of MCPs is produced
than in other geographical affiliations.
Consequently, the data demonstrate two
strategies for producing knowledge, depending
on whether a country has its own internal research
capacity or possesses international collaboration
potential. Thus, it becomes clear that the
collaboration strategies are rather complex, and
they differ among the most productive
contributing geographical affiliations, see Figure
3.

Besides evaluating scientific productivity,
citation impact is another key parameter for
assessing scientific influence (see Figure 4).
Indeed, citation analysis adds further valuable
information regarding the intellectual impact and
popularity of research contributions beyond the
number of publications alone. Although Spain
recorded the highest publication output among
the geographic affiliations in the dataset, Hong
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Figure 3. Alist of the countries/regions that do the most research in this area

Kong recorded the highest citation impact, with
987 citations, followed by Spain with 816 and
China with 609.

Such results imply that there might be no
direct correspondence between productivity and
intellectual influence of the country. Thus, for

HONG KONG @
SPAIN @
CHINA @
s ®
@
2 TURKEY 1217
=
3
[#]
CYPRUS &
UNITED KINGDOM —0
RAN —
KOREA —0
SINGAPORE —
0 250 750 1000

500
N. of Citations

Figure 4. Countries/regions that are most often cited in this field of research

instance, Spain’s leading position reflects a
balance between productivity and citation impact,
indicating a sustainable research field with
sufficient research activity. On the contrary, Hong
Kong has shown a high-impact efficiency
approach. In particular, Hong Kong produces
fewer publications but achieves a high citation
impact performance.

This pattern may reflect differences in the
visibility, thematic focus, or citation performance
of publications associated with Hong Kong-
based researchers, focusing on the subdomains
of gamification and digital pedagogy that enjoy a
high citation impact in general. Alternatively, the
publications in question might have been
published in globally popular and renowned
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academic journals. The high citation impact may
also reflect the visibility and influence of highly
cited publications associated with Hong Kong-
based researchers.

Finally, it becomes clear that intellectual
influence depends on several factors, such as
thematic relevance and novelty, apart from
productivity. For example, unlike Spain, the
United States shows low citation impact relative
to its productivity. Such a result might be related
to the broader spectrum of studied topics. As
such, the results support the idea that citation
impact and productivity are separate metrics of
scientific achievement.

Figure 5 presents a ranking of the ten most
productive institutions in this research corpus,
based on the total number of publications. Thus,
in terms of institutional affiliations, this analysis
proves that most of the scientific information
concerning this issue is generated in only a few
locations. The University of Granada is the leading
producer of information in this area of research

with almost 65 papers published. This number is
impressive compared with institutions that have
published significantly fewer papers. Another
institution on this list that has generated
considerable output is the University of Hong
Kong, with almost 46 publications, followed by
the National Taiwan University of Science and
Technology, with about 35 papers. Finally, there
is a group of universities that are located in East
Asia (Hong Kong and Taiwan). The presence of
such institutions emphasizes their role in research
activity in this region. Moreover, as a whole, all
the information mentioned above clearly suggests
that there is no optimal institution for research in
this field. Another interpretation of this statement
can be the following: in certain geographical
affiliations, there are scientific communities that
have a significant impact on world science.
Therefore, it is possible to state that there are
research centers that specialize in aspects such
as the analysis of the number of documents in
Figure 5 below.

nverstyof ranacs |y
The Unersy ofHong one. | R
National Taiwan University of Science and Technology _
Bradley University —

University of Texas

Universities

University of Murcia

Harvard Medical School

Tampere University

wing cuan urvrsty (D
Universitat de Valéncia —

0 10

20

30 40 50 60 70
Documents

Figure 5. Alist of the affiliates that get the most work done

The regions are not the exclusive focus; we
also examined the most cited publications within
the dataset, as illustrated in Table 3. The
publications that are referenced the most are

really important for the study of gamification.
Flipped classrooms. They are the foundation of
this research. Have had a big impact on the studies
that came after them.
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Table 3. Top 10 most cited publications in gamification and flipped classroom research

Rank Author Year Article Title Journal Citations
1 Huang, Biyun; Hew, 2019 Investigating the effects of Interactive 315
Khe Foon; Lo, gamification-enhanced flipped  Learning
Chung Kwan learning on undergraduate Environments
students’ behavioral and
cognitive engagement.
2 Zainuddin, Zamzami 2018 Students’ learning performance =~ Computers and 268
and perceived motivation in Education
gamified flipped-class
instruction
3 Huang, Biyun; Hew, 2018 Implementing a theory-driven Computers and 239
Khe Foon gamification model in higher Education
education flipped courses:
Effects on out-of-class activity
completion and quality of
artifacts.
4 Tsay, Crystal Han- 2018 Enhancing student learning Computers and 229
Huei; Kofinas, experience with technology- Education
Alexander; Luo, Jing mediated gamification: An
empirical study
5 Lo, Chung Kwan; 2020 A comparison of flipped Interactive 213
Hew, Khe Foon learning with gamification, Learning
traditional learning, and online ~ Environments
independent study: the effects
on students’ mathematics
achievement and cognitive
engagement
6 Sanchez-Ruiz, Luis 2023 ChatGPT Challenges Blended Applied 198
M.; Moll-Lopez, Learning Methodologies in Sciences
Santiago; Nufiez- Engineering Education: A Case  (Switzerland)
Pérez, Adolfo; Study in Mathematics
Morano-Fernandez,
José Antonio); Vega-
Fleitas, Erika
7 Sailer, Michael, 2021 Gamification of in-class British Journal 192
Sailer, Maximilian activities in flipped classroom of Educational
lectures Technology
8 Huang, Yueh-Min; 2022  Applying a business simulation ~Computers and 182
Silitonga, Lusia game in a flipped classroom to ~ Education
Maryani; Wu, Ting- enhance engagement, learning
Ting achievement, and higher-order
thinking skills
9 Ekici, Murat 2021 A systematic review of theuse  Education and 144
of gamification in flipped Information
learning Technologies
10 Hung, Hsiu-Ting 2017 Clickers in the flipped Interactive 125
classroom: bring your own Learning
device (BYOD) to promote Environments

student learning
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Table 3 shows the ten publications that
people have cited a lot from our collection of data.
These studies mainly focus on student engagement
and learning motivation, and how technology can
support learning. A lot of these publications were
published in journals about educational
technology. This means that research on student
engagement, learning motivation, and technology-
enhanced learning has really helped shape
research on gamification and flipped classrooms.

In the institutional analysis, after the highly
cited publications analysis, the concern is with
the author connections rather than the educational
contexts studied in the selected research. Studies
of university students were excluded during the
screening process. However, the dataset includes
academics affiliated with universities as they
frequently conduct and publish research in
elementary, middle, and secondary school
settings.

Dominant Keyword Clusters and Emerging
Research Trends in Gamification Research
in Flipped Classroom

Keyword co-occurrence analysis was used
to identify relationships among frequently
occurring research topics and to map the thematic
structure of the field. As a frequency-based
technique involving the calculation of the number
of times one or several keywords appear in
literature (Jan van Eck & Waltman, 2022), this
approach is very efficient when establishing
connections between scientific research topics
and constructing the theoretical framework of a
particular field of study. To conduct the analysis,
first, bibliometric data were extracted from the
Scopus database in the RIS format. In the second
step, the co-occurrence network analysis was
conducted using VOSviewer. The analysis type
was set as “co-occurrence,” and the counting
type was set as “full counting.” A threshold of
five occurrences was set to ensure that the
analyzed keywords were relevant. A total of 325

keywords met the predefined threshold and were
included in the subsequent analysis.

The co-occurrence analysis produced a
network visualization in which the selected
keywords were organized into 13 computational
clusters. These 13 computational clusters were
subsequently synthesized into six broader
thematic categories through manual conceptual
coding of the keyword lists. Every category, which
is easily distinguishable because of its unique
color, corresponds to a specific subfield or area
of study. In this visualization, each keyword takes
the form of'a node, whose size depends on its
importance and frequency in the body of
literature.

With the help of the VOSviewer program,
we can identify the landscape of gamification
studies in educational practice and create a
Network Visualization to show clusters of related
keywords, each assigned a unique color to
distinguish between subdomains. Like in Figure
6, this visualization serves as a summary of the
research categories, similar to Table 3. Nodes
and connections become bigger according to the
increased frequency of the joint occurrence of
the studied terms.

The network visualization presented in
Figure 6 demonstrates the complexity and
connectivity of the field, in which keywords such
as “flipped classroom” and “gamification” play a
crucial role. As the visualization demonstrates,
there are many clusters related to two major
pedagogic fields supported by technology. The
clusters in blue and yellow appear to be the
largest. They focus on “flipped classroom” and
“gamification”, respectively, implying their high
relevance to other concepts, including “student
motivation”, “educational technology”, and
“learning process”. At the same time, an important
topic (in red color) is associated with research
methodologies and practical applications. These
clusters highlight topics such as “problem-based
learning”, “controlled study”, and “simulation”.
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Meanwhile, other clusters cover instructional
design (in green color) and innovative pedagogy
(inpurple).

The findings of the current bibliometric
study contribute to existing knowledge by
revealing how contemporary education research
transcends the boundaries of'its own discipline,
intersecting with pedagogy, technology,
psychology, and instruction design. Through the
mapping of relevant keywords, various themes
are presented, directing future research efforts
toward areas such as incorporating artificial
intelligence in adaptive learning systems or
leveraging virtual reality to enhance the model.
The clusters identified in this co-occurrence
analysis show important themes driving current
research, highlight areas that have not been
studied enough, and demonstrate how new
technologies are shaping learning innovation, as
seen in Figure 6.

The network visualization in Figure 6
presents a conceptual map of research on the
integration of gamification in classroom, analyzed
using VOSviewer using the keyword co-
occurrence method by identifying several
coherent thematic clusters, which is the primary
objective of the scientific mapping analysis (Jan
van Eck & Waltman, 2022), This visualization
shows a landscape when previous research
mostly focused on technical implementation, but
contemporary studies increasingly incorporate
gamification within pedagogical frameworks. This
trend has been confirmed by many systematic
reviews in this field (Mabalay, 2025; Parra-
Gonzalezetal., 2020,2021).

The Synergy of Core Pedagogical Models
is one of the most important research trends. This
is shown by the close relationship between the
three biggest nodes: “gamification,” “flipped
classroom,” and “learning process.” This
collection of studies demonstrates that research
in this area pertains not only to educational
technology in general but also to the analysis of

execution within the framework of multiple
innovative learning models that encourage active
learning experiences (Candel et al., 2024; Ruiz-
Arroyo et al., 2025; Supnoon & Chonchaiya,
2024). The significant occurrence of terms such
as “educational technology” and “learning
designs” suggests that considerable planning and
design work must be done before implementing
amodel successfully (Kalana & Junaini, 2025).

The second main upcoming trend will
involve the relationship between stimuli and
people’s cognitive functions and academic
achievement. This cluster is characterized by the
term “‘student motivation,” though the concept is
also related to “gamification” and “satisfaction.”
It clearly demonstrates that the major aim of
gamification intervention is to increase students’
involvement and motivation. In turn, these two
components are considered the most important
factors in explaining students’ success (Jiménez-
Valverde etal., 2025; Rahmi et al., 2025). The
effect of this heightened motivation is subsequently
evaluated using outcome variables such as
“achievement” and “satisfaction,” with various
meta-analyses indicating a positive correlation
between the two (Mamekova et al., 2021; Zhang
etal.,2021).

The next trend is Innovative Learning
Technology Applications. This group shows how
advanced technology can make learning better
(Bobkina et al., 2025; Katona & Gyonyoru,
2025). The notions of ““virtual reality,” “augmented
reality,” and “artificial intelligence” indicate that
analysis has moved beyond fundamental uses to
investigate dynamic and adaptable spaces for
learning (Sargent & Casey, 2020; Singh, 2021,
D. Wu et al., 2025). These technologies are
increasingly being applied in discipline-specific
learning contexts. For example, “STEM
education” involves various simulations and virtual
environments that are effective in improving
people’s conceptual understanding (Alvarez Ariza
& Olatunde-Aiyedun, 2024).
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Figure 6. Network visualization of the topic area

Lastly, a trend has been found that focuses
on self-directed learning and skills improvement.
The development of a network connecting
“project-based learning” and “analytical skills”
(Khyzhniak et al., 2021; Listiqowati et al., 2022;
Liu & Zhang, 2022), in addition to a different
group focusing on “self-directed learning” (Ng,
2018; M. Wang et al., 2023), shows an increase
in focus. Research seeks to enhance academic
performance while also imparting 21st-century
skills and fostering students’ capacity for self-
regulation in their learning (Ekineh & Accra-Jaja,
2022), which is a fundamental objective of
numerous active learning methodologies (Howell,
2021; R. Li et al., 2023). Table 3 summarizes
the different research clusters, including trends
and items related to each one.

Before creating Table 4, the network
analysis of the keywords generated from
VOSviewer was analyzed using the association
strength normalization technique and the VOS

clustering technique. Through this process, the
keywords were categorized into several clusters
based on their association, using the number of
co-occurrence connections within the studied
literature. Each cluster was represented by
different colors in the network to indicate the
closeness of themes.

Following the generation of network
clusters using VOSviewer, the exported keyword
lists were manually organized in Microsoft Excel
by grouping keywords with similar concepts and
research focus. This iterative process synthesized
the computational clusters into six broader
research trends. Microsoft Excel was employed
as a supplementary tool to facilitate thematic
synthesis rather than computational clustering.
Accordingly, the themes presented in Table 4
represent a combination of algorithmic network
clustering generated by VOSviewer and thematic
interpretation based on conceptual similarity
conducted by the authors.
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Table 4. Summary of gamification research thematic clusters

Colors on the

Research Trends  Clusters Map Item Concepts

A new way of 1, 3,4, 5, Red,yellow, Flipped classroom, gamified in classroom,

teaching 12 purple, orange, inquiry-based learning, problem-based

and blue learning, project-based learning,

cooperative learning, team-based learning,
adaptive learning

Psychological 8, 11 Yellow, green  Student motivation, learning motivation,

Dimensions and learning engagement, satisfaction, intrinsic

Learner motivation, self-determination theory, self-

Engagement efficacy, game elements

Technology 57,13 Light Blue, E-learning, virtual reality, augmented

Drivers and Gray, and reality, digital technology, Kahoot,

Digital Purple multimedia systems, m-learning, mobile

Environment application, learning technology

Implementation 1,2,6 Red, green, Curriculum, STEM education,

Context: Learning yellow mathematics education, computer science

Environment and education, nursing education, primary

Curriculum education, secondary education, high
school students, learning settings, learning
environments

Evaluation of 1,2,9 Red, green, and Academic performance, learning

Goals and orange achievement, outcome assessment,

Developing analytical skills, collaboration skills,

Competencies critical thinking, self-directed learning,
sustainability, knowledge

Methods for 1,4, 10 Red, orange, Controlled study, experimental study,

Studies in yellow pretest-posttest design, simulation,

Education qualitative analysis, quantitative data,

systematic review, bibliometric analysis

In summary, the keyword co-occurrence
analysis showed six major research trends that
are all connected and help us understand
pedagogical innovation and how it fits into digital
learning environments. These results show how
modern educational research brings together
different fields, such as pedagogy, psychology,
and technology (Gonzales & Gonzales, 2024;
Means, 2022; Sargent & Casey, 2020; Wahyudi,
Herwin, et al., 2025). The study points out
important areas where new ideas are likely to
emerge in the future, such as using artificial
intelligence and immersive technologies in
evidence-based practice (Bekteshi, 2025; D.
Wang & Huang, 2025).

The incorporation of immersive
technologies, including virtual reality, augmented
reality, and artificial intelligence, signifies a novel
advancement in the field of educational
gamification research (Bobkina et al., 2025;
Rizqia et al., 2024; Sargent & Casey, 2020; D.
Wu et al., 2025; N. Wu & Liu, 2021). The
findings highlight a significant transition in research
from the foundational aspects of e-learning to
more innovative and complex frameworks
emphasizing personalization and adaptive learning
(Lampropoulos, 2025; Sun & Sailer, 2025). Its
contribution to gamification-based educational
innovation is particularly robust, as it demonstrates
the potential of integrating Al and virtual reality
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to foster more contextual, emotional, and
collaborative learning experiences (Katona &
Gyonyoru, 2025; Mabalay, 2025; Majid et al.,
2024). This development marks an
epistemological change in perception of
technology, from being a tool to an intelligent
learning platform, which has been revolutionizing
the way learning is done post-pandemic.

The general observation from this study
shows that there has been progression in
gamification studies regarding classroom learning
from implementation-oriented technology to more
student-centered perspectives. From the results
derived through bibliometric visualization, an
increase in focus on learner engagement, digital
learning environments, and skills development can
be observed.

B CONCLUSION

The bibliometric analysis presented in this
paper provides a detailed exploration of the
intellectual structure and development of
gamification in flipped classroom settings based
on scientific papers listed in the Scopus database.
First, the results clearly show a sharp increase in
academic interest in this area of knowledge, which
may be associated with growing attention to the
digitalization of education and student-centered
learning strategies. In the course of mapping,
various prominent research themes have been
identified, among them innovative pedagogical
methods, learner motivation and engagement,
digital technologies for learning, and educational
outcomes based on competency acquisition.

At the same time, the analysis indicates that
over time, the field of gamification research has
evolved toward adopting integrated instructional
designs, compared with a previous focus on
technology-driven solutions. The evidence found
here shows that gamification research has moved
beyond being an engagement strategy into being
a pedagogical framework, as seen in the
relationship between gamification and flipped

learing, active learning, and collaborative learing
techniques.

Moreover, the keyword co-occurrence
network reveals several promising directions for
future research. Although motivation, satisfaction,
and gamification elements remain the dominant
research themes, the co-occurrence patterns also
indicate growing scholarly attention to the
relationship between gamification and cognitive
outcomes, including analytical skills and self-
directed learning. Future research in this domain
may focus on exploring the role played by
particular gamification designs, digital pedagogical
approaches, and advanced technologies like Al
and virtual reality in enhancing learners’ cognitive
achievements.

On the one hand, the results of the analysis
can be used as guidance by educators and other
professionals dealing with curricular design and
technology in teaching. On the other hand, there
are limitations to be considered. Specifically,
bibliometric mapping was based on the database
of scientific papers published in English and
retrieved from Scopus. Further bibliometric
explorations of the topic may be conducted using
several databases and employing thematic
evolution analyses over time.

B DECLARATION OF GENERATIVE
Al USAGE IN THE WRITING
PROCESS
The authors used ChatGPT (OpenAl) to

improve sentence structures and facilitate the
translation process. After using this tool, the
authors ensured that the required changes were
incorporated and are responsible for the final
form of the paper.
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