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Input : Edutainment, the integration of education and entertainment, has
22 January 2026 emerged as a significant pedagogical framework in elementary
Revised education, particularly as classrooms increasingly serve a
20 April 2026 generation of learners who are native users of digital
Approved : technologies. This literature review examines how edutainment
07 February 2026 strategies, including digital game-based learning (DGBL),
Accepted : gamification, artificial intelligence (Al)-powered tutoring,
20 February 2026 interactive multimedia, digital storytelling, and augmented reality
Published : (AR), can enhance learning motivation, engagement, and
25 February 2026 academic achievement among primary school students. The

review synthesizes evidence from 38 peer-reviewed studies and

Keywords: meta-analyses published between 2021 and 2025. Findings
edutainment;  game-based indicate that edutainment interventions produce meaningful
learning; elementary effect sizes across multiple subject areas, with particular strength

in STEM domains (d = 0.57-0.70) and affective outcomes such
as motivation and engagement. The study further identifies key
implementation barriers, including infrastructure limitations,
teacher competency gaps, and curriculum alignment challenges,
and proposes evidence-based recommendations to guide
practitioners and policymakers. The paper concludes that
thoughtfully designed edutainment environments, when
grounded in constructivist and self-determination theories, can
transform elementary classrooms into dynamic, learner-centered
spaces that meet the cognitive and emotional needs of digital-
generation students.

education,; digital learning;
student motivation

INTRODUCTION

The twenty-first century has profoundly reshaped the expectations placed upon
elementary education, as rapid technological immersion redefines how children learn,
engage, and explore the world from infancy. Students entering primary school today are
often described as digital natives, individuals who have grown up surrounded by
smartphones for intuitive navigation, tablets for touch-based creativity, interactive
applications for gamified skill-building, and online content for endless multimedia
discovery, embedding digital fluency as a core developmental trait (Haleem et al., 2022).
Their patterns of attention, favoring short bursts of high-stimulation over prolonged
focus, play through collaborative virtual worlds, and information processing via visual,
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non-linear searches differ markedly from those of previous generations raised on print
media and structured play, posing significant challenges to traditional chalk-and-talk
instructional models that prioritize memorization over exploration.

The growing mismatch between conventional pedagogy, with its static lectures
and worksheets, and the experiential expectations of young learners, who crave agency,
feedback, and relevance, has catalyzed interest in edutainment: an umbrella term denoting
educational approaches that deliberately incorporate elements of entertainment like
storytelling animations, play through hands-on simulations, and interactivity via adaptive
apps to promote deeper learning, motivation, and retention in ways that feel natural and
enjoyable (Li et al., 2024).

Edutainment is not a new concept; educators have long recognized that children
learn effectively through play, as joyful, exploratory activities spark curiosity, build social
skills, and cement knowledge far better than rote drills (Alotaibi, 2024). However, the
proliferation of digital technologies has dramatically expanded the toolkit available to
elementary teachers, shifting from simple toys to sophisticated platforms that blend fun
with rigorous academics.

Digital game-based learning (DGBL) platforms now deliver curriculum-aligned
content through immersive gameplay experiences, like math quests or history adventures,
where students solve problems to advance, fostering persistence and deeper
understanding. Meanwhile, gamification strategies apply motivational game mechanics,
such as points for daily challenges, badges for milestones, and leaderboards for friendly
competition, to non-game contexts like reading logs or science journals, boosting
engagement without diluting standards (Camacho-Sanchez et al., 2023; Dahalan et al.,
2023).

Artificial intelligence (Al) enables intelligent tutoring systems that adapt in real
time to individual student needs, offering hints or challenges based on performance data,
while augmented reality (AR) layers digital information, such as 3D models of
ecosystems or historical figures, over physical environments via tablets, creating
unprecedented opportunities for experiential learning that makes abstract concepts
tangible and memorable (Létourneau et al., 2025; Koumpouros, 2024).

Despite this expanding landscape of promising edutainment tools, critical
questions remain regarding the comparative effectiveness of various edutainment
strategies, such as DGBL versus AR or gamification alone, the conditions under which
they produce the greatest benefit for diverse learners, like those with varying attention
spans or backgrounds, and the practical barriers that limit their widespread adoption in
elementary classrooms, particularly in resource-constrained settings facing issues like
limited devices, teacher training, or unreliable internet.

Existing systematic reviews tend to focus on single modalities, for instance,
DGBL in mathematics where games enhance problem-solving (Hussein et al., 2021) or
gamification in physical education to boost motivation and activity levels (Camacho-
Sanchez et al., 2023), leaving a significant gap in comprehensive, cross-domain analyses
that integrate findings across subjects like literacy, science, and social studies to inform
holistic edutainment policy and practice, ensuring scalable strategies that balance
innovation with equity.

This paper addresses that gap by synthesizing evidence from 38 peer-reviewed
sources published between 2021 and 2025 to answer three guiding research questions: (1)
What edutainment strategies have demonstrated effectiveness in elementary education?
(2) What are the measurable impacts of these strategies on student learning outcomes,
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motivation, and engagement? (3) What barriers impede implementation, and what
recommendations can support sustainable integration?

METHODOLOGY

This study adopts a systematic literature review design guided by the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) framework. A
comprehensive search was conducted across three major academic databases—Scopus,
Web of Science, and Google Scholar—using Boolean search strings combining terms
such as "edutainment," "game-based learning," "digital games," "gamification," "Al
tutoring," "interactive multimedia," "augmented reality," "elementary education," and
"primary school."

Inclusion criteria required studies to: (a) focus on students aged 6—12 years
(elementary/primary school level); (b) examine at least one edutainment strategy as an
independent variable; (c) report quantitative or qualitative outcomes related to learning
achievement, motivation, or engagement; and (d) be published in peer-reviewed journals
between January 2021 and April 2025. Studies examining only higher education
populations, lacking empirical data, or published in languages other than English were
excluded. After deduplication and full-text screening, 38 sources met the inclusion
criteria and were included in the final synthesis.

Data were extracted using a standardized coding protocol capturing study design,
sample characteristics, edutainment modality, outcome measures, and key findings. For
meta-analytic studies already providing effect sizes (Cohen's d), these were directly
recorded. Thematic analysis was applied to qualitative evidence to identify convergent
patterns regarding implementation barriers and facilitators.

RESULTS AND DISCUSSION

The synthesis of the reviewed data highlights significant patterns in how educational
entertainment is structured and delivered in primary schools. This section begins by
categorizing the diverse approaches identified during the thematic analysis.

A. Taxonomy of Edutainment Strategies in Elementary Education
The reviewed literature reveals six primary edutainment strategies that have been
meaningfully applied in elementary education contexts. Table 1 presents a structured
overview of these strategies, their operational definitions, associated learning
outcomes, and key source references.

Table 1. Taxonomy of Edutainment Strategies in Elementary Education

Approach Description Learning Outcomes Key References
Digital Game- Interactive games Improved achievement,  Barz et al. (2023); Mao
Based Learning  designed to teach motivation, and critical et al. (2021)

(DGBL) academic content while  thinking
maintaining student
engagement

Gamification Application of game Enhanced engagement, = Camacho-Sanchez et al.
elements (points, motivation, and (2023); Dahalan et al.
badges, leaderboards) in  participation (2023)

non-game contexts
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Approach

Description

Learning Outcomes

Key References

Al-Powered Intelligent tutoring Personalized learning, Létourneau et al.
Tutoring systems that adapt improved academic (2025); Lin et al. (2023)
content to individual outcomes
student needs
Interactive Combination of video, Higher retention rates Lubis & Interaktif
Multimedia audio, animation, and and conceptual (2023); Haleem et al.
interactive elements for ~ understanding (2022)
learning
Digital Using narrative-based Creativity, literacy, and  Rahiem (2021);
Storytelling digital content to emotional engagement Chowdhury et al.
deliver educational (2024)
messages
Augmented Overlaying digital Spatial understanding, Koumpouros (2024);
Reality (AR) information on real- engagement, and Suh & Ahn (2022)

world environments for
immersive learning

curiosity

Source: Synthesized from reviewed literature (2021-2025)

As shown in Table 1, digital game-based learning and gamification constitute the
most extensively researched edutainment modalities in elementary contexts (Barz et
al., 2023; Nadeem et al., 2023). Al-powered intelligent tutoring systems represent a
rapidly growing area, while AR and immersive technologies are still in relatively
early stages of adoption in primary classrooms (Koumpouros, 2024; Yang et al.,

2023).

B. Measured Impacts on Learning Outcomes
The empirical evidence reviewed demonstrates consistently positive effects of
edutainment interventions across cognitive, affective, and motivational domains.
Table 2. summarizes reported effect sizes from prominent meta-analyses included in

this review.

Table 2. Summary of Effect Sizes from Meta-Analytic Studies on Edutainment
in Elementary Education

Domain / Subject Effect Size (d) p-value Source
STEM (Science) 0.62 <.001 Lei et al. (2022)
Mathematics (K-12) 0.57 <.001 Hussein et al. (2021)
STEM (Digital Games) 0.66 <.001 Gui et al. (2023)
Critical Thinking 0.54 <.01 Mao et al. (2021)
General Achievement 0.59 <.001 Barz et al. (2023)
(DGBL)
Early Childhood 0.70 <.001 Alotaibi (2024)
Education

Source: Compiled from meta-analytic studies included in review (2021-2025)
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The effect sizes presented in Table 2. range from moderate to large (d = 0.54—
0.70), indicating that edutainment interventions reliably outperform conventional
instruction across subject areas and age groups within the elementary bracket. The
highest effects appear in early childhood education contexts (Alotaibi, 2024),
suggesting that the younger the learner, the more pronounced the motivational and
cognitive benefits of play-based digital instruction. STEM domains consistently show
strong gains, corroborating findings from Wang et al. (2022) and Arztmann et al.
(2022) regarding game mechanics' particular suitability for inquiry-based scientific
and mathematical reasoning.

Beyond academic achievement, edutainment strategies exert important affective
effects. Li et al. (2024) found that learning engagement mediates the relationship
between digital game use and intrinsic motivation, meaning that the motivational
benefits of games translate into sustained effort and deeper processing, not merely
surface-level enjoyment. Similarly, Zheng et al. (2023) documented improvements in
digital etiquette literacy and civic engagement alongside academic gains, suggesting
that thoughtfully designed edutainment environments address the whole child, not
merely academic performance. Safitri et al. (2022) further demonstrated that word-
wall-based digital games significantly increased elementary students' reading
motivation, a finding aligned with Chowdhury et al.'s (2024) evidence for vocabulary
development through game-based language learning.

Scaffolding emerges as a critical moderator of edutainment effectiveness,
transforming playful engagement into structured skill-building. Cai et al. (2022)
established through a three-level meta-analysis that scaffolded DGBL, where hints,
prompts, or reflections guide gameplay, produces effect sizes approximately 0.20
standard deviations larger than unscaffolded game play, yielding stronger gains in
problem-solving and retention by preventing frustration and maximizing challenge.

Sun et al. (2023) identified six teacher scaffolding functions, cognitive for content
mastery, metacognitive for self-regulation, emotional for confidence-building,
technical for tool navigation, social for collaboration, and motivational for persistence,
that collectively amplify game-based learning outcomes in primary education, creating
layered support tailored to young learners' needs. These findings align with
Vygotskian theory: games create a motivating context full of discovery, but teacher
mediation remains essential to guide students through the zone of proximal
development, bridging what they can do alone to collaborative potential.

Regarding Al-powered edutainment, Létourneau et al. (2025) synthesized
evidence on intelligent tutoring systems in K-12 and found consistent advantages over
group instruction, particularly for individualized feedback delivery that adjusts pacing
and difficulty in real-time, much like a personal coach. Sayed et al. (2022)
demonstrated that Al-driven adaptive platforms, dynamically altering content based
on responses, improve both engagement through personalized challenges and
performance on post-tests when compared to static e-learning environments lacking
responsiveness. Lin et al. (2023) further underscored that Al tutoring systems aligned
with constructivist pedagogical principles, emphasizing active knowledge
construction, produce the most sustainable learning benefits across subjects,
reinforcing the importance of theoretical grounding in edutainment design to ensure
depth beyond surface novelty.
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Figure 1. Conceptual Framework Edutainment Pathways to Elementary Learning

Outcomes

Description: This framework illustrates how edutainment strategies, mediated by teacher scaffolding
and constructivist design principles, converge to produce multidimensional learning outcomes in

elementary education contexts.

C. Implementation Barriers and Recommendations

While the evidence for edutainment is compelling, its equitable and effective
implementation in elementary schools, particularly in low- and middle-income
contexts, faces substantial barriers. Table 3 organizes the principal challenges
identified across the reviewed literature alongside evidence-based recommendations.

Table 3. Implementation Challenges and Recommendations for Edutainment in

Elementary Education

Challenge

Description

Recommendation

Infrastructure Limitations

Many elementary schools in developing
countries lack adequate devices, internet
connectivity, or technical support

Offline-capable tools;
blended strategies

Teacher Competency

Pre-service and in-service teachers
express uncertainty in integrating digital
games into structured curricula

Targeted professional
development programs

Curriculum Alignment

Edutainment tools may not directly map
to mandated learning objectives or
standardized tests

Co-design with
curriculum experts

Screen Time Concerns

Parents and administrators worry about
excessive digital exposure and its
developmental effects

Clear guidelines;
balanced schedules

Equity & Accessibility

Socioeconomic disparities create unequal
access to technology-based learning
resources

Community-based
solutions; shared device
programs

Source: Synthesized from Kaimara et al. (2021); Major et al. (2021); Ong & Quek (2023); Topping et

al. (2022)
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Teacher readiness is the most frequently cited barrier to edutainment adoption, as
many educators lack confidence in navigating fast-evolving tools. Kaimara et al.
(2021) report that pre-service teachers in multiple countries feel insufficiently prepared
to select age-appropriate digital game-based learning tools, evaluate their alignment
with learning objectives, and integrate them seamlessly within existing curriculum
frameworks without disrupting class flow. Aseery (2023) and Ong & Quek (2023)
recommend that initial teacher education programs include dedicated modules on
educational technology integration, covering tool selection, lesson planning, and
assessment adaptation, while Aravantinos et al. (2024) advocate for Al literacy
training as an emerging priority for elementary educators to harness adaptive systems
effectively. Professional learning communities, where teachers collaboratively design,
test, and iteratively refine edutainment lessons through peer feedback, represent a
particularly effective capacity-building model, fostering ownership and sustainability
(Sun et al., 2021).

Infrastructure remains a significant constraint in many developing country
contexts, where device shortages and connectivity issues hinder full implementation.
Topping et al. (2022) note that blended learning models, smartly combining online
interactive content with offline worksheets and group activities, can partially
compensate for intermittent connectivity, maintaining momentum during outages.
Major et al. (2021) found that technology-supported personalized learning in low- and
middle-income countries still yields meaningful gains (d = 0.46), comparable to
higher-resource settings, when pedagogically sound design principles like scaffolding
and relevance are maintained, even with modest device availability through shared
labs. Suh & Ahn (2022) propose that metaverse and VR tools, while promising for
immersive experiences, require strategic phased introduction, starting with basic
pilots, aligned with institutional readiness assessments to avoid overwhelm and ensure
equitable access.

CONCLUSION

This systematic literature review affirms that edutainment, when thoughtfully
designed and appropriately scaffolded, constitutes a powerful pedagogical framework for
elementary education. Evidence from 38 peer-reviewed studies indicates that digital
game-based learning, gamification, Al tutoring, interactive multimedia, digital
storytelling, and augmented reality collectively produce meaningful gains in academic
achievement (d = 0.54-0.70), intrinsic motivation, and broader competencies including
digital literacy and critical thinking. The digital generation of elementary learners is best
served by environments that honor their playful, interactive learning styles while
upholding rigorous educational standards. Future research should prioritize longitudinal
studies, equity-focused implementation designs, and cross-cultural comparisons to further
refine edutainment policy and practice in elementary contexts globally.
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