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Abstract

This study examines the application of gamification in Physical Education
(PE) by analyzing scientific literature published between 2020 and 2025 in the Web
of Science database. From the records identified, 76 articles met the inclusion criteria
and were evaluated through bibliometric, conceptual, and thematic analyses. The
findings indicate increased research interest in gamification and highlight two central
nodes, Gamification and Physical Education, around which three major thematic
clusters are organized. The affective-motivational cluster shows consistent
associations with intrinsic motivation, satisfaction, and student engagement,
suggesting that gamified strategies enhance the psychological climate of PE lessons.
The performance-oriented cluster includes outcomes related to motor and cognitive
progress, indicating the potential of gamified interventions to support learning
outcomes. The theoretical-methodological cluster reveals frequent reliance on
frameworks such as Self-Determination Theory and Game-Based Learning. Overall,
the reviewed literature indicates positive effects on student motivation and
participation, although evidence regarding performance outcomes remains
inconsistent. These results suggest that gamification is a promising instructional
approach in PE, with potential for broader practical implementation, but further
rigorous experimental studies and standardised methodologies are needed to
strengthen the evidence base.
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Introduction

In the current context of physical education, gamification represents a modern
pedagogical approach designed to stimulate students’ motivation, engagement and
performance. The integration of game elements into the instructional process
contributes to the development of motor skills and to the creation of a dynamic and
attractive learning experience, and studies from recent years confirm the effectiveness
of this method in increasing active participation and adapting content to the needs of
different school levels.

In the last decade, interest in applying gamification in physical education
lessons has increased significantly. This trend is driven by the potential of
gamification to increase intrinsic motivation, active participation and student
engagement by satisfying basic psychological needs such as autonomy, competence
and relatedness, as defined by Self-Determination Theory (SDT). Recent studies
ground their interventions in this theoretical framework, aiming to create learning
environments in which students feel more engaged and autonomous, and therefore
more motivated to participate actively in physical education classes [1].

The integration of game elements into physical education lessons supports the
development of motor skills and emotional intelligence among primary school
students. In a study conducted in British schools, gamified interventions were shown
to be not only feasible but also effective in improving motor competence and
emotional regulation, being positively valued by teachers [2]. At the secondary
education level, research highlights that the use of gamified intermittent programming
in physical education lessons has a significant impact on the degree of pleasure
experienced by students during physical activities, which may contribute to a more
positive long-term attitude toward movement [3].

Similarly, in the Philippines, a study with eighth-grade students showed that
gamified lessons were perceived as more enjoyable and less stressful than traditional
ones [4].
In addition to emotional effects, gamification also appears to have a beneficial impact
on knowledge retention. The combination of the Total Physical Response (TPR)
method with gamified lessons led to significant improvements in academic
performance and learning durability among students and young people [5, 6]. This
effect is also supported by the integration of new technologies: tangible systems based
on RFID and gamification, such as Game-Learning, and technology-assisted
environments using edge computing, which have led to higher levels of participation
and learning [7, 8]. From a theoretical perspective, a coherent framework for
understanding the impact of gamification is offered by Achievement Goal.

Theory, which highlights the importance of a task-oriented climate that
promotes inclusion and the desire to learn [9]. Reviews and meta-analyses published
between 2020 and 2025 synthesize these directions as follows: in 2022, Arufe-
Giraldez et al. analyzed 17 empirical studies and observed increases in motivation
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and engagement in physical activity, with one study reporting improvements in
academic performance [10, 11], while in 2023 Ferriz-Valero reviewed 22 studies
across different education levels and found that most indicate an increase in intrinsic
motivation with positive effects on participation and school outcomes [1].

Other syntheses confirm the positive trends, reporting beneficial effects on
participation, motivation and students’ physical abilities [12, 13]. Fernandez-Rio
conducted a 15-week intervention with 290 Spanish students, using a superhero
theme, and found a significant increase in intrinsic motivation [ 14]. Martin-Rodriguez
and colleagues showed that, in secondary education, gamification contributes to
improving classroom climate and student engagement, even if effects on outcomes or
motor abilities remain limited [15]. Quintas et al. [2020] introduced an exergaming
unit with dance games for primary school students and observed increases in
psychological satisfaction and flow state in the gamified group [16].

In a 2025 study with 120 nine-year-old students, the authors concluded that
gamification increased self-esteem and social skills compared to traditional lessons
[17], and at the middle school level, the authors showed that an eight-week
intervention based on short challenges and digital rewards led to a significant increase
in the level of satisfaction experienced in physical education lessons [3]. Most of these
studies are conducted in Europe, especially in Spain, which has emerged as a hub of
innovation in gamification applied to physical education. However, interest is also
expanding to other regions (the Middle East, Latin America), indicating global
recognition of the educational value of this approach [18].

Research on gamification, serious games and game-based learning draws on
a wide range of theoretical frameworks, with frequent use of motivational theories
such as Self-Determination Theory and Flow Theory [19]. Research on applications
of artificial intelligence in education is diverse, including multiple models, techniques
and challenges related to integrating Al into learning and teaching processes [20].
Gamification in science education is systematically analyzed as a method for
increasing engagement and learning efficiency, highlighting trends, gaps and future
research directions [21, 22].

In Romania, the authors highlight the increasing interest in integrating
gamification into physical education. The first study shows that the use of game
elements supports learning and student engagement, and during the pandemic
teachers used gamified digital resources to maintain lesson attractiveness [23]. The
third study proposes a conceptual model and practical framework for integrating
gamification, built on a literature analysis from 2019-2025, and recommends its
empirical validation in various educational contexts [24].

Gamification supports student motivation when the structure of activities
respects autonomy, competence and relatedness. The analyzed studies show that
students participate more actively and perceive physical education lessons as more
attractive. Gamified interventions improve students’ functioning at motor, emotional
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and social levels; research in primary, middle and high school reports increases in
experienced pleasure, emotional self-regulation, self-esteem and engagement. Recent
reviews indicate a stable trend, with most being published between 2020 and 2025
and reporting positive effects on motivation, active participation and, in some cases,
academic performance. The purpose of this article is to synthesize recent trends in
gamification in physical education publish in the last 5 years, to highlight the most
relevant findings from scientific literature and to discuss pedagogical implications for
teachers and curriculum developers.

Material-method

This research is based on a systematic review of the literature, with the main
objective of exploring trends and thematic directions regarding gamification in
physical education lessons. The sole documentation source was the Web of Science
Core Collection (Clarivate Analytics), chosen due to the rigor of its indexing and the
international visibility of the publications included. The search was conducted in
November 2025 using the phrase “gamification AND 'physical education” in the
Topic (TS) field. Only publications appearing between 2020 and 2025, in English,
and classified as peer-reviewed scientific articles were selected, while conference
proceedings, editorial notes, and other types of non-indexed scientific
communications were excluded.

After applying these criteria and removing irrelevant articles, the final dataset
consisted of 76 works out of a total of 353 identified. The file exported from the WoS
platform was processed using the Python programming language, employing the
Pandas, Matplotlib and NetworkX libraries. The data were cleaned by removing
redundant or generic terms (such as “education”, “school” or “learning”), after which
titles, keywords, authors, abstracts and publication years were extracted. Frequencies
of the most commonly used terms were calculated and visualized graphically, with
chronological trends in article appearance being identified and analyzed. In the final
stage, frequent terms were automatically grouped into thematic clusters, and the
resulting networks were visually represented as conceptual maps, highlighting the
significant connections among recurrent concepts in the specialized literature. This
stage enabled the outlining of the main emerging themes and the identification of
relevant directions for further research and for applicability in the educational context.

Results

The temporal distribution of the analyzed articles presented in Figure 1 reveals
a constant increase in scientific interest in the theme of gamification in physical
education lessons during the period 2020—2023. The number of publications increased
from 33 in 2020, to 66 in 2021, and 80 in 2022, reaching a significant peak in 2023
with 98 articles indexed in Web of Science. This upward trend suggests the
consolidation of the topic within the educational research agenda, reflecting both the
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diversification of methodologies and the expansion of interest in applying game
mechanics in formal educational contexts.

ARTICLE NUMBER
100
o0 =
60
40

20 15

2020 2021 2022 2024 2025

Figure 1. Article number/year

In contrast, the years 2024 and 2025 mark a decrease in the volume of
publications, with 61 and 15 articles respectively. These fluctuations may be
attributed to typical indexing delays, but also to a possible reorientation of scientific
interest toward more specific or emerging subtopics, such as the integration of
exergaming or differentiated analyses by age groups. This evolution indicates the
need for in-depth analyses of the dynamics of dominant subjects in the specialized
literature.

The diagram in Figure 2 logically structures the research field, facilitating the
understanding of methodological priorities and the outcomes targeted in studies on
Gamification in Physical Education.
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Conceptual Network Diagram: Gamification in Physical Education

Gamification

Physical Education

Figure 2. Conceptual Network Diagram

The conceptual network indicates the thematic structure of the literature on
gamification in physical education and highlights five central nodes. The analysis of
their positioning shows that Gamification and Physical Education form the main axis
of the interventions. Gamification appears as a generator of direct influences on the
other variables. Physical Education occupies the median position and functions as the
space in which ludic mechanisms are applied and validated. The visible links in the
diagram suggest high co-occurrence frequencies in the analyzed article sets, with
stronger intensities on the Gamification—Motivation and Gamification—Performance
relationships.

The motivational cluster includes terms such as Motivation and Satisfaction.
The close connections between these nodes indicate that studies frequently report
increases in intrinsic motivation and improvements in the learning experience. Their
positioning at short distances from Gamification suggests a high degree of thematic
association in bibliometric analyses. The literature reports consistent effects on
students’ perceptions, engagement and quality of affective experiences. These results
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align with explanatory models based on the psychological needs of autonomy,
competence and relatedness.

The performance-oriented cluster includes Performance and Outcomes. The
direct link with Gamification indicates authors’ interest in the impact on motor skill
acquisition and cognitive progress. Studies frequently report quantitative
measurements such as motor test scores, participation levels or progress indicators.
The positioning of the five nodes reflects a coherent conceptual model. Gamification
directly influences motivation, satisfaction and performance. Physical Education acts
as the environment in which these effects are observed and measured. The network
indicates an integrated model in which increased motivation correlates with more
positive perceptions and, in certain contexts, with improved educational outcomes.
This structure confirms the dominant directions in recent studies and provides a useful
framework for interpreting relationships among the analyzed variables.

The conceptual network positions Gamification and Physical Education as the
core of the analyzed interventions, while the nodes Motivation, Satisfaction and
Performance form two major thematic groups. Research highlights the central role of
affective-motivational mechanisms, as most interventions aim to increase students’
motivation and engagement. Connections with performance variables show interest
in the impact on motor and cognitive progress. Existing syntheses indicate the general
effectiveness of gamified strategies, yet the moderate frequencies suggest an
expanding field that requires additional experimental studies to strengthen theoretical
foundations and validate the identified relationships.

Discussions

The analysis of the conceptual network built on the 353 articles highlights two
central nodes, Gamification and Physical Education, which structure the entire
thematic ecosystem of the literature. The high frequency of the term Gamification
confirms its status as a dominant instructional method in recent studies. Physical
Education appears as the main implementation space, reflecting the specific
suitability of motor activities, immediate feedback and social interaction as support
for ludic strategies integrated into the lesson.

The structure of the clusters indicates three major research directions. The first
cluster is oriented toward performance and achievement, where terms such as
Performance / Outcomes show the strongest links with Gamification. In this area,
interventions are evaluated in relation to students’ progress in cognitive, motor or
measurable end-of-lesson performance. Studies aim to determine the extent to which
the ludic climate supports the consolidation of competencies, demonstrating interest
in an objective validation of the usefulness of gamified strategies in physical
education.

The affective-motivational cluster shows that gamified interventions aim to
increase intrinsic motivation and support active participation, while satisfaction and
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positive perceptions are used as intermediate variables that influence lesson
outcomes. The theoretical-methodological cluster indicates that studies rely on
models such as Game-Based Learning and Self-Determination Theory, using concepts
such as autonomy, competence and relatedness to substantiate activity design and
maintain student interest.

The obtained data show that interventions are primarily oriented toward
optimizing affective-behavioral variables, with secondary effects on performance and
achievement. The moderate frequencies of the terms indicate an expanding research
area in which additional investigations are needed, preferably experimental studies
with rigorous design. The conceptual network suggests the existence of a clearly
defined scientific direction but also highlights the heterogeneity of the methods used,
which justifies the need for standardization and further development to strengthen
causal relationships between gamification, motivation and performance in physical
education lessons.

Future research may clarify the relationships between affective variables,
motor progress and cognitive outcomes through experimental studies with larger
samples and rigorous designs. The analysis of differences between primary and
middle school may highlight how developmental stages influence students’ responses
to gamified activities. Longitudinal investigations may provide data on maintaining
motivation and engagement over time. The integration of digital technologies into
motor tasks opens perspectives for personalizing activities and for detailed
monitoring of progress. Standardizing methodologies would improve the
comparability of studies and strengthen the evidence base necessary for developing
effective interventions in physical education.

Conclusions

The bibliometric analysis of Web of Science—indexed literature for the 2020—
2025 period indicates a clear consolidation of research on gamification in physical
education. The annual distribution highlights a steady increase in the number of
publications up to 2023, followed by a decline that can be explained by indexing
delays and a shift toward more specific subtopics. The temporal conceptual evolution
confirms the maturation of the field and its integration into the international
educational research agenda.

This conceptual profile indicates a dominant research orientation toward the
analysis of motivational effects of gamification in physical education, while the
assessment of its impact on motor and cognitive performance remains
underdeveloped and requires further systematic investigation. The findings confirm
that recent literature treats gamification as an integrated pedagogical tool within
physical education rather than as an isolated intervention. Conceptual networks reveal
recurrent use of motivational theoretical frameworks and learner-centered
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approaches. This orientation reflects a sustained concern for the quality of
participation and for the educational climate generated by physical education lessons.

Overall, the year-by-year analysis and the conceptual structure point to a field
in a phase of theoretical stabilization and thematic diversification. The literature
provides a solid framework for future investigations focused on causal relationships,
age-related differentiation, and the standardization of methodologies used in studies
on gamification in physical education.
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