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PAPER

Gamification Research in Sustainable Educational 
Settings: A Thematic Analysis Approach

ABSTRACT
Gamification has gained increasing prominence in educational research as a strategy for 
enhancing learner engagement, motivation, and performance. Despite a growing body of 
literature, a comprehensive understanding of how gamification themes have evolved over 
time remains limited. This study conducts a bibliometric and science mapping analysis 
using SciMAT to examine the thematic evolution of gamification in education based on 
3,414 peer-reviewed journal articles indexed in Scopus. The analysis spans three distinct 
periods—1962–2009, 2010–2019, and 2020–2025—revealing a progression from peripheral 
and exploratory themes to more mature, theoretically grounded, and diversified research 
clusters. Key motor themes such as gamification, motivation, and humans persist throughout 
all periods, while emerging themes include special education, virtual reality, and autonomous 
learning. The study underscores the field’s conceptual maturation and diversification in 
response to technological advances and pedagogical shifts, particularly in the post-pandemic 
era. Findings offer strategic insights for educators, researchers, and policymakers seeking to 
design inclusive and sustainable gamified learning environments.

KEYWORDS
gamification, motivation, science mapping, thematic evolution, bibliometric analysis, SciMAT, 
sustainable education, educational technology, engagement, learner-centered pedagogy

1	 INTRODUCTION

In recent years, gamification has emerged as a powerful approach to enriching 
educational experiences by integrating game elements into non-game contexts [1]. 
Rooted in motivational psychology and user engagement theory, gamification has 
been applied across diverse educational levels—from early childhood settings to 
higher education institutions—to increase student motivation, persistence, and learn-
ing outcomes [2]. While early applications focused on point systems and badges, the 
field has gradually matured, encompassing deeper pedagogical strategies that align 
with constructivist, experiential, and self-determination theories [3, 4].
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As digital learning environments evolve, so does the scholarly interest in gam-
ification as both a pedagogical method and a research domain. Several systematic 
reviews and meta-analyses have attempted to capture this trend [5, 6, 7], yet few 
studies have comprehensively mapped the thematic evolution of gamification 
research over time. More specifically, the literature lacks longitudinal analyses that 
not only identify core topics but also trace how these topics emerge, decline, or trans-
form across different educational and technological contexts.

This study addresses this gap by conducting a bibliometric and science map-
ping analysis using SciMAT, examining gamification-related publications indexed in 
Scopus across three key time periods: 1962–2009, 2010–2019, and 2020–2025. The 
aim is to identify strategic themes, uncover knowledge structures, and explore the 
conceptual evolution of gamification in sustainable educational contexts. By provid-
ing both quantitative and thematic insights, the study contributes to a more nuanced 
understanding of how gamification research has progressed and where it is headed.

2	 MATERIALS AND METHODS

This study, aiming to reveal the intellectual evolution of gamification research 
across three periods of time, was designed using bibliometric research methods. 
The thematic growth of the field was revealed through the identification of differ-
ent types of thematic strands that appeared across the periods of analysis, which 
was then elaborated to illuminate the intellectual evolution of the field since it first 
attracted researchers’ attention.

2.1	 Identification of resources

Resources for the current analysis were obtained from the SCOPUS database, 
which provides high-quality research data for bibliometric studies [8]. We started 
data extraction with a keyword search on SCOPUS using the following search string:

TITLE (“gamification” OR “gamified” OR “gaming” OR “gamif*” OR “gamified envi-
ronment” OR “gamified application” OR “applied game design” OR “digital game-based 
learning” OR “serious games”) AND TITLE (“education*” OR “school*” OR “teacher*” 
OR “student*” OR “learner*” OR “pupil*” OR “classroom*” OR “learning” OR “teaching” 
OR “training” OR “instruction” OR “e-learning” OR “blended learning” OR “secondary 
education” OR “primary education” OR “elementary education” OR “preschool educa-
tion” OR “pre-school education” OR “K-12 education” OR “high school” OR “junior high 
school” OR “middle school” OR “prep school” OR “preparatory school” OR “senior high 
school” OR “college” OR “college preparatory school” OR “intermediate school” OR 
“higher education” OR “universit*” OR “further education” OR “graduate school educa-
tion” OR “tertiary-level education” OR “graded school education”)

As can be seen in the search string, the search was specified to include article titles 
only, without any time limitations, to avoid including research that does not directly 
address gamification. The data search and extraction process for the study was per-
formed/reported according to the PRISMA 2020 protocol [9] and presented in Figure 1.

Our initial search on Scopus returned 8827 documents. Scanning through titles, 
we first identified duplicates and documents irrelevant to the search field (i.e., not 
related to gamification in the educational sense). At this stage, a total of 2291 docu-
ments were removed from the raw data set, which was then submitted to detailed 
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screening in light of study inclusion/exclusion criteria, which suggested the inclu-
sion of English-only documents, gamification search in educational settings, and 
journal articles while excluding books, book chapters, and conference proceedings. 
At this stage, we not only focused on the titles but also the abstracts of the articles 
to enable a meticulous process of data extraction. A total of 3122 documents were 
removed from the dataset for being out of scope, non-English, book chapters, con-
ference proceedings, or for other reasons, such as being a book review or a letter to 
the editor. As a result, the final dataset of the study included 3414 journal articles.

Fig. 1. PRISMA flowchart for data search and extraction

2.2	 Data analysis and interpretation

The thematic strands and their evolution across periods were determined 
through bibliometric thematic analysis conducted using SciMAT software, which 
enables science mapping of a research field and reveals the thematic structure of 
the field throughout its intellectual development [10].

Prior to the analysis, the bibliometric data for each article in the dataset were 
transferred to SciMAT. First, the data was screened to determine those keywords that 
were very similar to each other (e.g., teacher and teachers, student and pupil). These 
keywords were manually categorized into a single representative keyword, a crucial 
step that enabled rigorous analysis [11, 12].
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Fig. 2. Data analysis and interpretation guidelines [10, 13]
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The analysis was conducted using the clustering algorithm and the inclusion 
index options of the software to identify thematic clusters and the relationships 
between the themes involved in these clusters. The relationships between the 
themes were evaluated through calculating density and centrality values of the 
themes, which also reveals four basic types of themes for each period of analysis:  
(1) motor themes; (2) basic and transversal themes; (3) emerging/declining 
themes; and (4) highly-developed and isolated themes. Details regarding the 
analysis and interpretation of results obtained using SciMAT software are pre-
sented in Figure 2.

In accordance with the purpose of the study to reveal how thematic and intel-
lectual strands in the gamification research field evolved over time, the analysis 
was conducted across three consecutive periods, which were determined by the 
researchers based on the accumulated number of publications included in the data-
set. Period 1 extended from 1962 to 2009, Period 2 from 2010 to 2019, and Period 3 
from 2020 to 2025.

3	 FINDINGS

3.1	 Thematic structure analysis

Period 1 (1962–2009). The first thematic analysis, conducted with articles pub-
lished between 1962 and 2009, revealed a total of 21 themes, all of which are pre-
sented in the strategic diagram in Figure 3.

Among the themes presented in Figure 3, nine were placed in the first quartile of 
the strategic diagram due to their high centrality and density values. These themes, 
HUMANS, SELF-DIRECTED-LEARNING, COURSE-CONTENTS, GAMIFICATION, 
STUDENTS, MOTIVATION, EDUCATION, INTERNET-ADDICTION, and STUDENT-
PERFORMANCE, were the motor themes that led the growth of the gamification 
research field during this period. On the other hand, the FLIPPED-CLASSROOM 
and EDUCATIONAL-TECHNOLOGY themes were found to be basic and transversal 
themes, which were significant for the development of the field but did not 
receive sufficient attention. During the first period, a large variety of emerging 
themes were observed involving the themes of GAMING, DIGITAL-GAME-BASED-
LEARNING, CHILDREN-EDUCATION, MOBILE-LEARNING, VIRTUAL-LEARNING-
ENVIRONMENTS, ASSESSMENT, and SCHOOL. Considering that this analysis 
addressed the initial period of the gamification research field, all these themes 
could be regarded as emerging themes, i.e. themes that began to attract research 
attention, rather than declining ones. The highly developed and isolated themes 
of the period were identified as the INTERACTIVE-LEARNING and LEARNING-
SYSTEMS themes. These two themes remained peripheral to the research field 
during the first period despite having a strong capacity to establish a stronger the-
oretical ground.
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a) Period 1 (1962–2009)

b) Performance scores

Fig. 3. Strategic diagram and relevant performance scores for Period 1

The results of the thematic network analysis, which reveal the relevant sub-
themes of the previously identified motor themes, are presented in Figure 4.
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Period 1 (1962–2009)

Fig. 4. Thematic network structures for Period 1

The analysis revealed that the motor theme of COURSE-CONTENTS had associa-
tions with eight interrelated sub-themes–learning, reward, video-games, competition, 
curriculum, e-learning, higher-education, and high-school students. These sub-themes 
indicate that this line of research mainly focused on the integration of gamification 
into the curriculum, particularly in high school and higher education contexts.

The motor theme of SELF-DIRECTED-LEARNING was linked to the sub-themes of 
teaching-methods, university, teaching, virtual-reality, game, computer-aided-instruction, 
and English-language-learning. These themes were also interrelated, with a stronger 
connection between the teaching and computer-aided instruction themes. 
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These results indicate that this line of research particularly addresses ways of 
enhancing self-directed learning opportunities by creating a computer-integrated 
learning context.

The motor theme of STUDENTS comprised the sub-themes of digital-learning- 
environment, emotional-intelligence, contrastive-learning, human-computer-interaction, 
brain-based-learning, assignments, avatar, and affective-learning, indicating that some 
research during this period addressed the use of different methods to enhance the 
learning experience of students with diverse needs.

The motor theme of HUMANS was associated with the outcome-assessment, 
procedures, organization-and-management, thinking, human-experiment, behavior- 
addictive, computer-literacy, and cognition sub-themes. This study seemingly 
focused on the interaction of human and computer skills to provide better learning 
opportunities.

The motor theme of GAMIFICATION was linked with the sub-themes of lifelong- 
learning, meaningful-learning, gamified-flipped-classroom, peer-learning, extrinsic- 
motivation, badges, education-4.0, and digital-badges. Despite having no interre-
lationships, these sub-themes were strongly associated with the GAMIFICATION 
theme, indicating that each of these themes was addressed, perhaps separately, 
perhaps as a means or end of integrating gamification into education in the 
digital era.

The motor theme of MOTIVATION comprised the sub-themes of student-learning, 
student-perceptions, reading-comprehension, undergraduate-student, performance, the 
ARCS model, learning motivation, and intrinsic-motivation. These results indicate 
that this line of research focused on understanding whether gamification could 
be a means of enhancing student learning through increasing their motivation to 
learn, particularly through supporting intrinsic motivation and the motivation cycle 
(particularly focused on the ARCS motivation model).

The EDUCATION motor theme had strong relations with the sub-themes of 
learning-performance, learning-process, learning-activity, personalization, geography- 
education, adaptive learning, educational-simulation, and educational-measurement. 
This study seemingly addressed how gamification could be used to enable custom-
ized learning and how this can be measured.

The STUDENT-PERFORMANCE cluster network involved the sub-themes of 
gamified-learning, human-computer-interaction, instructional-design, engagement, 
instructional-design, educational-environment, active-learning, educational-games, 
and behavior. Among these various themes, gamified-learning and behavior 
sub-themes had the strongest association with the STUDENT-PERFORMANCE 
motor theme.

The motor theme of INTERNET-ADDICTION was closely related to the internet- 
gaming-disorder, skill, game-addiction, university-students, college-students, attention, 
child, and attitude sub-themes. Altogether, it can be inferred that this study par-
ticularly focused on the gaming or internet-using attitudes/behaviors of different 
groups, such as college/university students or children.

Period 2 (2010–2019). The second cycle of thematic analysis, conducted with 
the involvement of articles published between 2010 and 2019, revealed a total of 
20 themes, all of which are presented in the strategic diagram in Figure 5.
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a) Period 2 (2010–2019) 

b) Performance scores

Fig. 5. Strategic diagram and relevant performance scores for Period 2

As shown in Figure 5, the motor themes underlying the development of the gam-
ification research field during the second period were TECHNOLOGY-EDUCATION, 
HUMANS, GAMIFICATION, MOTIVATION, LEARNING-SYSTEMS, LEARNING, 
EDUCATION-COMPUTING, and ARCS-MODEL. It can be clearly seen that some of 
the sub-themes identified in the cluster networks of the first period, such as ARCS 
motivation theory and learning systems, and some motor themes identified for the 
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first period continued their significance during the second period, such as humans, 
gamification, and motivation themes.

The CURRICULUM and COMPETITION themes were found to be basic and trans-
versal themes during the second period, while the themes of VIDEO-GAMES, HIGHER-
EDUCATION, and DIGITAL-GAME-BASED-LEARNING had become highly developed 
and isolated themes. On the other hand, the themes of ACTIVE-LEARNING, VIRTUAL-
REALITY, TEACHING/LEARNING-STRATEGIES, HUMAN-COMPUTER-INTERACTION, 
ONLINE-LEARNING, and ATTITUDE were placed in the quartile of the emerging/
declining themes.

The results of the thematic network analysis regarding the motor themes of the 
second period are presented in Figure 6.

Period 2 (2010–2019)

Fig. 6. Thematic network structures for Period 2
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As shown in Figure 6, the cluster network of the TECHNOLOGY-EDUCATION motor 
theme involved the sub-themes of mathematics-education, science-education, game-
based-learning, teaching, games, students, e-learning, and computer-assisted-instruction, 
all of which were interrelated and had strong associations with the technology edu-
cation theme. This line of research was clearly focused on technology-enhanced 
teaching/learning.

The motor theme of GAMIFICATION was closely related to the sub-themes of 
cognitive-skills, communication-skills, cognitive-learning, course-contents, classroom- 
management, badges, bloom-taxonomy, and basic-psychological-needs. This cluster 
indicated a research focus on supporting various aspects of classroom teaching and 
learning through gamification methods.

The motor theme of MOTIVATION was associated with the learning-achievement, 
student-learning, web-based-education, extrinsic-motivation, digital-badges, emotion, 
and digital-learning-environment. This cluster network has sustained research interest 
in how gamification can be integral to enhancing student motivation through digital 
technologies.

The cluster network of LEARNING comprises the sub-themes of geography- 
education, online-gamified-learning, foreign-language-learning, skill, education, adult- 
learning, communication, and cognition. The sub-theme of online-gamified-learning 
had the strongest association with the learning motor theme. Yet, the whole cluster 
suggests that this line of research had a particular focus on enhancing student cog-
nition or skills in diverse educational contexts such as geography, foreign language, 
and adult education. The motor theme of LEARNING-SYSTEMS, on the other hand, 
was associated with the learning-process, pedagogical-issues, learning-algorithms, 
reading-comprehension, learning-activity, affective-learning, and individual-learning 
sub-themes.

The motor theme of HUMANS had strong links with the sub-themes of outcome- 
assessment, procedures, organization-and-management, school, human-experiment, 
behavior-addictive, educational-measurement, and cognitive-training. This cluster high-
lights a particular focus on the human aspect of integrating technology into educa-
tional environments.

The cluster network of ARCS-MODEL involved the sub-themes of student- 
engagement, student-motivation, mobile-learning, university-students, innovative- 
teaching, attention, flipped-classroom, and educational-games, evidently addressing 
how gamification could cater for designing motivating educational environments 
through supporting several components of motivation as suggested by the ARCS 
motivation framework – i.e., attention, relevance, confidence, and satisfaction.

The motor theme of EDUCATION-COMPUTING was associated with a large 
variety of subthemes: learning-strategies, preschool-child, learning-outcomes, 
self-directed-learning, learning-environments, blended-learning, learning- 
analysis, and intelligent-tutoring-systems, each focusing on a different aspect of 
the teaching/learning process. The motor theme of VIDEO-GAMES was also related 
to various sub-themes such as simulation-training, student-centered-learning, 
internet-addiction, university, game-addiction, child, college-students, and 
civic-education.

Period 3 (2020–2025). The third cycle of thematic analysis was conducted with 
the involvement of articles published between 2020 and 2025, which revealed a 
total of 21 themes. The strategic diagram and the performance scores for the themes 
can be seen in Figure 7.
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a) Period 3 (2020–2025)  

b) Performance scores

Fig. 7. Strategic diagram and relevant performance scores for Period 3

As shown in Figure 7, the thematic analysis yielded nine motor themes for 
the third period; HUMANS, SPECIAL-EDUCATION, STUDENT, GAMIFICATION, 
E-LEARNING, CONTRUSTIVE-LEARNING, GAME, EDUCATION, and AUTONOMOUS-
LEARNING. Among these, the humans and gamification themes were also identified 
as the motor themes of the first and second periods, while the themes of e-learning, 
contrastive-learning, game, and autonomous-learning had appeared as sub-themes 
in different thematic clusters during the second period.

https://online-journals.org/index.php/i-jim
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The themes of TEACHING and ONLINE-LEARNING were determined to be the 
basic and transversal themes of the third period, while the themes of HIGHER-
EDUCATION and UNDER-GRADUATE-STUDENTS were the highly developed and iso-
lated themes, remaining peripheral for the development of the gamification research 
field during this period.

The emerging/declining themes of the period were identified as STUDENT-
ENGAGEMENT, GAME-BASED-LEARNING, DIGITAL-GAME-BASED-LEARNING, 
AUGMENTED-REALITY, GAMIFICATION-IN-EDUCATION, LEARNING-
PERFORMANCE, UNIVERSITY-STUDENTS, and PRIMARY-EDUCATION.

The results of the thematic network analysis regarding the motor themes of the 
third period are presented in Figure 8.

Period 3 (2020–2025) 

Fig. 8. Thematic network structures for Period 3
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The first cluster network in Figure 8 suggests that the motor theme of 
GAMIFICATION had strong associations with the sub-themes of course-content,  
digital-learning-environment, cognitive-learning, geography-education, classroom- 
management, assignment, challenge-based learning, and badges. Despite their strong 
relationship with the gamification theme, these themes did not display any 
interrelationships.

The motor theme of SPECIAL-EDUCATION, which appeared for the first time 
during the third period, was found to be related with the sub-themes of motivation, 
primary-school, learning, video-games, inclusive-education, achievement, collaborative- 
learning, and child. This study apparently focused on how gamification could be used 
to enhance the learning experiences of children with special needs. On the other 
hand, the STUDENTS motor theme had strong relations with the student-performance, 
student-perceptions, student-learning, university, learning-activity, brain-based-learning, 
education-computing, and curriculum sub-themes.

The HUMANS cluster network displays eight strongly associated sub-themes –  
outcome-assessment, procedures, organization-and-management, skill, internet- 
addiction, Avatar, human-experiment, and educational management. This cluster dis-
plays very similar themes and relationships to those that emerged during the first 
and second periods.

The motor theme of E-LEARNING had associations with the instructional-design, 
learning-algorithms, individual-learning, learning-systems, human-computer-interface, 
animation, Education-4.0, and computer-aided-instruction. The AUTONOMOUS-
LEARNING motor theme had links with these eight interrelated sub-themes; 
learning-environments, learning-outcomes, immersive-virtual-reality, virtual-reality,  
foreign-language-learning, active-learning, educational-games, and digital-learning  
while the motor theme of CONTRASTIVE-LEARNING had relationships with 
the sub-themes of pedagogical-issues, self-directed-learning, learning-styles, 
virtual-learning-environment, learning-process, digital-badges, learning-behavior, and 
learning-approach.

The GAME cluster network involved the sub-themes of teacher, training, 
preschool-child, thinking, feedback, attention, competition, and cognition, while the 
EDUCATION cluster network comprised the personalized-gamification, simulation- 
training, personalized-learning, technology-enhanced-learning, educational-process, 
biology-education, COVID-19, and children-education sub-themes.

3.2	 Thematic evolution analysis

To be able to delineate the intellectual evolution of the gamification research 
field. We conducted a thematic evolution analysis, which helped identify the associ-
ations between the themes that appeared during each period of analysis [10, 11, 14]. 
The results of thematic evolution analysis are presented in Figure 9.

As shown by the straight and dashed lines connecting the themes from differ-
ent periods, strong associations existed between the themes from the first through 
the third period. These relationships help illustrate how the gamification research 
field has thematically and intellectually evolved from 1962, when it first attracted 
research attention, to 2025.

The results in Figure 9 show that the themes of GEMIFICATION and HUMAN 
were the most enduring themes, which underlie the growth of the research field. 
These two themes were also linked to several other significant themes. For instance, 
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the GAMIFICATION theme from the first period had strong links with the MOTIVATION, 
HIGHER-EDUCATION, and ACTIVE-LEARNING themes of the second period, while it 
had associations with the STUDENT-ENGAGEMENT and AUGMENTED-LEARNING 
themes of the third period. The HUMANS theme, on the other hand, had close 
links with the LEARNING (second period), and LEARNING-PERFORMANCE (third 
period) themes.

The STUDENT theme of the first period was associated with the TECHNOLOGY-
EDUCATION, MOTIVATION, LEARNING-SYSTEMS, HIGHER-EDUCATION, and 
CURRICULUM themes of the second period, all of which supported the STUDENTS 
theme of the third period.

The MOTIVATION theme, which appeared during the first and second periods, 
was linked to several other themes of the first (e.g., SCHOLL, ASSESSMENT) and 
the second (e.g., LEARNING-SYSTEMS, ARCS-MODEL, TEACHING-LEARNING-
STRATEGIES) periods. It finally supported the growth of the SPECIAL-EDUCATION 
theme of the third period.

The COURSE-CONTENTS theme was associated with diverse themes from 
the second period, such as VIDEO-GAMES, HIGHER-EDUCATION-LEARNING, 
CURRICULUM, and ONLINE-LEARNING, all of which evolved into a variety of 
interrelated themes during the third period. Similarly, several learning-related 
themes that appeared during the first periods, such as SELF-DIRECTED-LEARNING, 
INTERACTIVE-LEARNING, GAME-BASED-LEARNING, DIGITAL-GAME-BASED-
LEARNING, MOBILE-LEARNING, and VIRTUAL-LEARNING-ENVIRONEMENTS, were 
closely linked to the themes from the second and the third period, such as ACTIVE-
LEARNING, ONLINE-LEARNING, LEARNING, LEARNING-SYSTEMES, VOCABULARY-
LEARNING, and TEACHING/LEARNING-STRATEGIES themes from the second period 
and the LEARNING-PERFORMANCE, AUTONOMOUS-LEARNING, CONTRASTIVE-
LEARNING, and AUGMENTED-REALITY.

One of the most prominent themes, the FLIPPED-CLASSROOM theme, was 
also closely associated with several themes from the second period, such as the 
TECHNOLOGY-EDUCATION, ARCS-MODEL, EDUCATIONAL-COMPUTING, ONLINE-
LEARNING themes, which were also connected to several significant themes 
of the third period, such as E-LEARNING, GAME-BASED-LEARNING, STUDENT-
ENGAGEMENT, UNIVERSITY-STUDENTS, AUTONOMOUS-LEARNING, LEARNING-
PERFORMANCE, and GAMIFICATION-IN-EDUCATION.

INTERNET-ADDICTION, which appeared as a significant theme attracting 
research attention during the first period, did not exist during the following periods. 
Yet, it had close links with some of the themes from the second period, such as 
VIDEO-GAMES, ARCS-MODEL, and ATTITUDE. These themes from the second period 
were also closely associated with some prominent themes of the third period, such 
as SPECIAL EDUCATION, UNDERGRADUATE-STUDENTS, UNIVERSITY-STUDENTS, 
STUDENT-ENGAGEMENT, GAME, and TEACHING.
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Thematic evolution structure
Period 1 (1962–2009) Period 2 (2010–2019) Period 3 (2020–2025)

Fig. 9. Thematic evolution map
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4	 DISCUSSION

The results of this thematic analysis reveal a dynamic and progressively sophis-
ticated field of inquiry. During the first period (1962–2009), themes such as perfor-
mance, learning, and education surfaced as emerging focal points, albeit with low 
density and centrality—suggesting that gamification was then a peripheral and 
loosely connected concept. This is consistent with earlier findings that highlight the 
nascent stage of gamification before the 2010s, when it was often conflated with 
game-based learning or educational games [15, 16, 17, 18, 19].

The second period (2010–2019) reflects a dramatic shift, marked by the rise of 
core motor themes such as gamification, motivation, engagement, and students. 
These themes exhibit both high centrality and density, indicating that gamification 
had become not only widely studied but also theoretically anchored. This aligns 
with global trends in education, where the increasing availability of mobile and 
digital platforms catalyzed new forms of learner interaction and participation 
[20, 21, 22]. Moreover, the emphasis on motivation resonates with the application of 
self-determination theory [3], which underpins many gamified interventions aimed 
at fostering intrinsic engagement.

In the most recent period (2020–2025), the field expands further to include diver-
sified themes such as usability, educational games, flipped learning, virtual reality, 
and learning outcomes. The appearance of humans as a basic and transversal theme 
across all three periods suggests a sustained interest in the human-centered dimen-
sions of gamified learning. Furthermore, the evolution diagram (see Figure 9) shows 
conceptual continuity between earlier and later periods, with core themes like gam-
ification, motivation, and engagement maintaining relevance while branching into 
new subdomains. The integration of gamification with hybrid and immersive learn-
ing contexts, especially post-pandemic, points to evolving educational paradigms 
[23, 24] (see Figure 10).

Fig. 10. Evolution of gamification in education across three periods: Emergence of gamification 
themes (1962–2009), rise of core motor themes (2010–2019), and diversification of themes (2020–2025) 

(Created with Napkin AI)

From a policy and practice standpoint, these findings have several implications. 
In higher education, gamification is increasingly used to enhance learning analytics, 
student retention, and active learning environments [25, 26, 27]. In K–12 education, 
it is associated with differentiated instruction and inclusive pedagogies, especially in 
STEM and language learning contexts [28]. Moreover, gamification holds potential 
for special education by supporting personalized learning trajectories and multi-
sensory engagement [29]. However, successful implementation requires attention to 
design ethics, accessibility, and contextual relevance. Policymakers and instructional 
designers should therefore align gamification strategies with inclusive digital educa-
tion frameworks and evidence-based pedagogical principles.

Theoretically, this study confirms the convergence of gamification research with 
motivational theory, digital pedagogy, and learning analytics. Future research could 
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deepen this understanding by investigating longitudinal learner data, cross-cultural 
implementations, and the intersection of gamification with AI-driven adaptive 
learning systems [30]. Furthermore, qualitative studies exploring learners’ affective 
experiences and ethical perceptions of gamification would complement the current 
trend of quantitative evaluations.

5	 CONCLUSION

This study mapped the thematic evolution of gamification research in educational 
settings over three decades using bibliometric and science mapping methods. Findings 
demonstrate a clear progression from peripheral interest to a well-structured field 
marked by dominant themes such as motivation, engagement, learning outcomes, 
and usability. The longitudinal perspective reveals both conceptual stability and 
diversification, highlighting the adaptability of gamification to emerging pedagogical 
and technological environments.

By synthesizing trends across time, this research contributes to the strategic 
development of gamified learning frameworks and supports evidence-based 
decision-making for educators, researchers, and policymakers. As the digital 
education landscape continues to evolve, gamification remains a fertile ground 
for innovation, especially when guided by human-centered design and inclusive 
pedagogical goals.
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