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Abstract — Gamification has emerged as a transformative
pedagogical strategy in early childhood education, fostering
cognitive and social skill development through interactive and
reward-based learning mechanisms. This study investigates the
impact of gamification on kindergarten students' cognitive and
social skills using a mixed-method experimental design involving
150 children (ages 4-6). Participants were divided into an
experimental group (n=75) exposed to a gamified learning
environment and a control group (n=75) following traditional
instructional methods. The study employed pre-test and post-test
assessments alongside Structural Equation Modeling-Partial
Least Squares (SEM-PLS) for quantitative analysis, while
qualitative insights were obtained through classroom observations
and teacher interviews. Findings reveal that problem-solving skills
significantly influence attention (f = 1.00, p < 0.001), whereas
memory skills have no statistically significant effect (f = 0, p =
0.50) . Post-test results indicated that students in the gamified
group showed substantial improvements in problem-solving (Pre:
60.1 — Post: 82.3, p < 0.001) and attention span (Pre: 55.4 —
Post: 79.8, p < 0.001) compared to the control group**.
Additionally, 88% of teachers reported enhanced student
motivation, and 95% of children found gamified learning more
engaging than conventional approaches. These results underscore
gamification's efficacy in enhancing problem-solving skills,
attention, and motivation among young learners. The findings
highlight the importance of integrating adaptive gamification
frameworks into early education curricula to optimize learning
experiences. This study contributes to the growing body of
research on digital pedagogical strategies and offers valuable
insights for educators and policymakers seeking to implement
evidence-based gamification interventions in early childhood
education.
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I. INTRODUCTION

Gamification has increasingly gained traction in early
childhood education as an innovative strategy to enhance
learning outcomes through game-like elements. By
incorporating elements such as points, leaderboards,
storytelling, and rewards, educators can create an immersive
learning experience that motivates young learners to actively
participate in educational activities [1]. The theoretical
foundation of gamification is deeply rooted in cognitive and
behavioral psychology, particularly in concepts such as
intrinsic motivation, self-determination theory, and flow
theory [2]. Empirical studies have demonstrated that

gamified learning environments can significantly improve
cognitive abilities, including attention span, memory
retention, and problem-solving skills, while simultaneously
fostering essential social skills such as teamwork and
emotional regulation [3]. The application of gamification in
kindergarten settings is particularly relevant, given that
children in this age group respond positively to interactive
and engaging learning experiences that stimulate curiosity
and creativity [4].

The development of gamification as a pedagogical
approach can be traced back to the broader field of
educational technology, where digital platforms and
interactive media have played a crucial role in shaping
modern teaching methodologies. Early research on
gamification primarily focused on its application in higher
education and corporate training, but recent studies have
highlighted its effectiveness in early childhood education as
well [5]. The integration of digital games and adaptive
learning technologies allows educators to tailor instructional
content based on individual learning needs, thereby
promoting a personalized learning experience [6].
Furthermore, gamification fosters active engagement by
leveraging reward mechanisms that reinforce positive
behavior and encourage persistence in learning tasks [7].
However, despite its potential benefits, challenges such as
digital literacy gaps among teachers, the need for high-quality
gamified content, and concerns about screen time exposure
must be carefully considered to ensure its optimal
implementation [8].

From a methodological perspective, research on
gamification in early childhood education often employs a
mixed-methods approach, integrating both quantitative and
qualitative data to assess its impact. Experimental studies
typically involve pre-test and post-test assessments to
measure improvements in cognitive and social skills, while
observational studies and teacher interviews provide valuable
insights into the learning experiences of young children [9].
The role of adaptive learning frameworks in gamified
environments is also a critical area of exploration, as these
frameworks enable real-time adjustments to instructional
content based on students' progress and engagement levels
[10]. Moreover, neuroeducational studies using eye-tracking
and EEG technologies have shed light on the cognitive
processes underlying gamified learning experiences,
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providing empirical evidence on how gamification influences
brain activity and information processing [6]. As the field of
gamification research continues to evolve, interdisciplinary
collaborations between educators, psychologists, and
technology developers will be essential in designing
evidence-based gamified learning interventions that
maximize educational benefits for young learners.

Despite the growing body of research supporting
gamification in early childhood education, further
investigations are needed to explore its long-term impact and
scalability across diverse educational settings. Studies
examining the sustained effects of gamified learning on
children's cognitive and social development over extended
periods can provide valuable insights into its pedagogical
effectiveness [11]. Additionally, cross-cultural research can
help identify contextual factors that influence the
implementation and reception of gamification in different
educational environments [12]. Policymakers and curriculum
designers must also consider ethical implications related to
data privacy, equity in access to digital resources, and the
potential risks associated with over-reliance on technology in
education [13]. By addressing these challenges, future
research can contribute to the development of robust gamified
learning models that are inclusive, effective, and adaptable to
the evolving needs of early childhood education.
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Il. LITERATURE REVIEW

A. Theoretical Foundations of Gamification in Education

Gamification in education is supported by various
psychological and pedagogical theories that explain how
game-based elements can enhance learning outcomes.
Central to this is the Self-Determination Theory (SDT),
which posits that learners are motivated when their needs for
autonomy, competence, and relatedness are met [13].
Gamification fulfills these needs through self-paced tasks,
progressive challenges, and collaborative activities.
Complementing this, Flow Theory [14] explains that learners
reach optimal engagement when tasks are neither too easy nor
too difficult, creating a state of immersion conducive to
learning.
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Cognitive Load Theory [15] also underlines the
importance of managing cognitive resources. Well-designed
gamification can optimize cognitive load by providing
immediate feedback, structured scaffolding, and adaptive
difficulty levels. Multimedia Learning Theory [16] further
supports gamified learning by emphasizing the benefits of
interactive and multimodal content in enhancing retention
and understanding, especially among young learners.

Constructivist learning theories, including those of
Piaget and Vygotsky, align with gamification's emphasis on
active, experiential learning. Learners construct knowledge
through exploration, social interaction, and problem-solving
within meaningful contexts [17]. These principles are
reflected in gamified environments that use storytelling, role-
playing, and teamwork to foster both cognitive and social
skills.

From a technological standpoint, theories such as
Connectivism [18] suggest that digital interactions and
networked learning enhance engagement and knowledge
construction. Digital tools like leaderboards, badges, and
personalized feedback systems enable real-time adaptation
and motivation, key aspects of modern gamified learning.

Despite these theoretical strengths, some scholars
caution against over-reliance on extrinsic motivators like
points and rewards. If not aligned with learning objectives,
such elements may diminish intrinsic motivation [19].
Therefore, thoughtful integration and balance of motivational
strategies are crucial for effective implementation.

B. Cognitive and Social Development in Early Childhood

Learning

Early childhood is a critical period for the development
of cognitive skills such as attention, memory, problem-
solving, and executive function. Piaget's stages of
development emphasize that children aged 4-6 are in the
preoperational stage, where symbolic thinking and intuitive
reasoning begin to flourish [20]. Recent studies highlight the
role of environmental stimulation and structured educational
activities in enhancing neural plasticity and cognitive growth
[21].

Play-based learning has emerged as a powerful approach
in early education. Activities that involve storytelling,
puzzles, and hands-on interaction help improve cognitive
flexibility and working memory [22]. Moreover, executive
functions such as inhibitory control and cognitive regulation
are strengthened through guided play and problem-based
tasks [23].

Language development is closely tied to cognitive
performance. Rich linguistic environments and exposure to
multiple languages have been associated with improved
vocabulary, reasoning, and metacognitive skills [24]. These
insights support the integration of language-rich, interactive
gamified activities in early education settings.
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C. Social Emotional Learning and Education

Social skills and emotional intelligence are foundational
competencies that shape lifelong learning and interpersonal
success. Competencies such as empathy, cooperation, and
emotional regulation are developed through peer interaction
and adult guidance in early education settings [25]. Social-
Emotional Learning (SEL) programs have proven effective in
enhancing classroom climate, student engagement, and
behavioral outcomes [26].

Gamified environments support social-emotional
development by incorporating elements that promote
teamwork, role-playing, and collaborative problem-solving.
Cooperative games and scenario-based activities provide safe
spaces for children to practice negotiation, empathy, and
conflict resolution [27].

Teachers play a pivotal role in modeling emotional
responses and facilitating positive peer interactions. When
educators integrate gamified SEL strategies and encourage
reflection, children develop stronger social awareness and
self-regulation.  Moreover, parental involvement in
reinforcing these competencies at home has been linked to
greater emotional resilience in children [28].

D. Previous Studies on Gamification in Kindergarten

Settings

Gamification has increasingly been recognized as a
promising strategy for enhancing early childhood education,
particularly within kindergarten settings. Research in the past
five years has demonstrated that integrating game-based
elements into educational environments improves young
learners' motivation, engagement, and cognitive abilities
[29]. Studies focusing on digital and non-digital gamification
techniques suggest that interactive storytelling, reward-based
progression, and problem-solving tasks create an immersive
learning experience that aligns with children's natural
curiosity [3]. Additionally, empirical investigations have
highlighted that children exposed to gamified learning
environments exhibit higher levels of attentional control and
improved memory retention compared to those engaged in
traditional instructional methods [6]. The growing body of
literature suggests that gamification not only enhances
cognitive development but also fosters essential social skills
such as collaboration and empathy [4].

A significant area of research on gamification in
kindergarten settings focuses on the role of adaptive learning
technologies. Recent studies have explored how digital
platforms using artificial intelligence and machine learning
can personalize game-based educational experiences to cater
to individual learning needs [10]. Adaptive gamification
allows students to progress at their own pace, receiving
customized feedback and challenges that align with their
cognitive development [9]. Experimental studies have shown
that personalized gamification frameworks significantly
improve learning outcomes in literacy, numeracy, and
problem-solving skills compared to conventional teaching
approaches [30]. Furthermore, the integration of augmented
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reality (AR) and virtual reality (VR) in Kkindergarten
classrooms has been found to enhance experiential learning,
enabling children to explore abstract concepts in a highly
engaging and interactive manner [12]. These findings
emphasize the potential of emerging digital technologies in
optimizing the effectiveness of gamified learning
environments.

The social dimension of gamification in early childhood
education has also been a key focus of recent research.
Studies indicate that cooperative and competitive elements in
gamified learning promote peer interactions and
collaborative problem-solving among young children [5].
Gamification fosters intrinsic motivation by allowing
children to engage in team-based challenges, leaderboards,
and role-playing scenarios that require communication and
negotiation skills [7]. Research has further demonstrated that
structured gamified activities can help children develop self-
regulation and emotional intelligence by reinforcing positive
behaviors and providing clear, goal-oriented tasks [31]. As
kindergarten education places increasing emphasis on socio-
emotional development, gamification emerges as a valuable
tool for integrating both cognitive and affective learning
experiences in a balanced manner [29].

Despite the promising findings, challenges remain in
implementing gamification effectively within kindergarten
settings. Some researchers caution that excessive reliance on
extrinsic rewards such as points and badges may diminish
intrinsic motivation over time if not properly designed [19].
Additionally, disparities in access to digital resources across
different educational settings raise concerns about the
equitable implementation of gamified learning strategies
[30]. Studies have also suggested that teachers' digital literacy
and pedagogical expertise play a crucial role in determining
the success of gamification interventions in early childhood
classrooms [8]. Future research should focus on developing
best practices for integrating gamification in diverse
educational environments while ensuring that it remains
pedagogically sound and inclusive [11]. Addressing these
challenges will be essential in maximizing the long-term
benefits of gamified learning for young children.

Looking ahead, longitudinal studies are needed to assess
the long-term impact of gamification on early childhood
education outcomes. While short-term studies have provided
valuable insights into the immediate benefits of game-based
learning, there is limited research on how these effects persist
as children progress through their educational journey [13].
Cross-cultural research is also necessary to explore how
gamification is perceived and implemented in different
educational and cultural contexts, particularly in non-
Western settings where pedagogical approaches may differ
[12]. Moreover, interdisciplinary collaborations between
educators, psychologists, and technology developers will be
instrumental in refining gamification frameworks that align
with developmental psychology and learning sciences [31].
By addressing these research gaps, future studies can
contribute to the evolution of gamification as an evidence-
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based practice that supports holistic development in early
childhood education.

Fig 2. Express Book — Alston (2)

1. METHODOLOGY
A. Research Design
This study employs a mixed-method research design,
integrating both quantitative and qualitative approaches to
analyze the effectiveness of gamification in early childhood
education.

e The quantitative approach utilizes Structural
Equation Modeling-Partial Least Squares (SEM-
PLS) with SmartPLS 3 to examine causal
relationships between gamification elements and
improvements in cognitive and social skills.

e The qualitative approach involves structured
classroom  observations and  semi-structured
interviews with educators to provide in-depth
insights into children's learning experiences in a
gamified environment.

Given that young children cannot complete traditional written
pre-tests and post-tests, this study employs a performance-
based assessment approach, using structured observations,
activity-based evaluations, and teacher ratings to measure
cognitive and social skill development.

This study follows an experimental design with a pre-test and
post-test control group to compare learning outcomes before
and after the gamification intervention:

1. Experimental Group: Students engage in a gamified
learning environment incorporating adaptive
mechanics, rewards, and interactive storytelling.

2. Control Group: Students follow traditional teacher-
centered instructional methods without gamification
elements.

B. Participants and Sampling
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A total of 150 kindergarten students (ages 4-6) from
selected early childhood education centers in South
Tangerang, Indonesia, participated in this study. The
participants were selected using a stratified random sampling
technique, ensuring balanced representation based on socio-
economic background and cognitive skill levels.

Additionally, 15 early childhood educators were interviewed
to explore their perspectives on the pedagogical implications
of gamification in classroom settings.

C. Data Collection Procedures
1. Pre-Test (Baseline Assessment)
Since kindergarten students are unable to complete
standardized written tests, the pre-test is conducted using:
e  Structured Observations:

o Researchers and teachers  observe
children's initial cognitive and social
abilities using a standardized observation
rubric.

o Indicators include problem-solving skills,
memory retention, attention span, peer
interactions, and emotional regulation

e Activity Based Evaluation:

o Children engage in game-like assessment
activities designed to measure their
baseline abilities in a natural setting.

o Example: A puzzle task for cognitive
flexibility, a collaborative storytelling
exercise for social interaction.

e Teacher Ratings:

o Teachers complete a structured rubric
assessing children's behavior, engagement,
and interaction skills before the
intervention.

2. Gamified Learning Intervention
e Implemented over 8 weeks, with structured weekly
sessions focusing on:

o Cognitive skill development (memory
retention, problem-solving, pattern
recognition).

o Social interaction skills (collaboration,
turn-taking, emotional regulation).

e The experimental group engages in an adaptive
learning gamification framework, integrating:

o Personalized challenges.

o Interactive storytelling.

o Dynamic  feedback  and
reinforcement mechanisms.

positive

3. Post-Test (Outcome Assessment)

At the end of the intervention, children are reassessed

using the same methods as the pre-test:

e Structured Observations to track improvements in
engagement,  problem-solving, and  social
interactions.

e Activity-Based Evaluation with game-like tasks that
assess cognitive and social development.
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e Teacher Ratings to compare children's learning
progress before and after the intervention.

By using child-friendly evaluation methods, this study
ensures that the pre-test and post-test assessments are
engaging and developmentally appropriate.

D. Quantitative Data Analysis Using SEM-PLS

Quantitative data from teacher ratings and activity-based
performance scores were analyzed using Structural Equation
Modeling-Partial Least Squares (SEM-PLS) with SmartPLS
3. This approach was chosen due to its ability to handle small
sample sizes, non-normal data distribution, and exploratory
model testing. The analysis followed these steps:

1. Measurement Model Evaluation (Outer Model)

e Construct Validity and Reliability:
o Convergent Validity: Assessed using
Average Variance Extracted (AVE > 0.5).
o Discriminant Validity: Evaluated using the
Fornell-Larcker Criterion and HTMT
(Heterotrait-Monotrait Ratio < 0.85).
o Reliability: Measured using Cronbach's
Alpha (> 0.7) and Composite Reliability
(CR>0.7).
e Indicator Loadings:
o Factor loadings above 0.7 were retained to
ensure strong variable representation.

2. Structural Model Evaluation (Inner Model)

e  Collinearity Check:
o Variance Inflation Factor (VIF < 5) was
used to ensure no multicollinearity issues.
e Path Coefficients and Hypothesis Testing:
o Bootstrapping with 5000 resamples was
conducted to assess the statistical
significance of path coefficients (p < 0.05).
e Predictive Relevance (Q?) and R2 Values:
o Q2> 0 indicates predictive accuracy, while
R2 values show variance explained by
independent variables.

E. Qualitative Data Analysis

Qualitative data from classroom observations and
teacher interviews were analyzed using thematic analysis,
following these steps:

e Coding Process: Identifying recurring themes
related to student engagement, motivation, and peer
interaction.

e Triangulation: Comparing qualitative findings with
quantitative results to enhance research validity.

F. Ethical Considerations
This study adheres to ethical research guidelines,
ensuring participant protection through:
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e Informed Consent: Obtained from parents/guardians
and educators before participation.

e Confidentiality: Anonymizing participant data to
protect their privacy.

e Minimizing Harm:

o Designing the intervention to limit screen
time and balance digital activities with
traditional learning methods.

o Ensuring that assessments are child-
friendly, engaging, and non-stressful.

IV. RESULTS AND DATA ANALYSIS
A. Reliability Test

Reliability was tested using Cronbach's Alpha and Composite
Reliability to measure the internal consistency of each
construct. The results are presented in Table 1.

TABLE I. RELIABILITY TEST

Variabel Cronbach’s Alpha CD"_IPETE_ItE
Reliability
Memory 0.79 0.69
Problem Solving 0.73 0.83
Attention 0.73 0.83

The reliability results show that all constructs have
Cronbach's Alpha above 0.7, indicating good internal
consistency. However, the Composite Reliability for the
Memory variable is below 0.7, indicating the possibility of an
indicator that is not strong enough to measure the construct.

B. Validity Test

Validity was tested using Average Variance Extracted (AVE)
to assess the extent to which indicators in a construct are able
to explain sufficient variance. The results are shown in Table
2.

TABLE II. VALIDITY TEST (AVE)

Variabel AVE
hemory 0.69
Probl

onEm 0.83
Solving
Attenfion 0.83

With AVE above 0.5, all constructs meet the requirements for
convergent validity, which indicates that the indicators in
each construct are able to explain sufficient variance of the
construct.

C. Outer Model Analysis

Outer Model measures the relationship between indicators
and latent variables. The results of this analysis determine
whether the indicators used truly represent the construct
being measured. The results are presented in Table 3.
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TABLE Ill. OUTER MODEL ANALYSIS

Variabel Indikator Loading
Factor
Pretest Memory 0.83
Memory = =
) Posttest_Memory 1
Problem Pretest_Problem Solving 091
Solving -
- Posttest_Problem Solving 1
) Pretest Attention 0.91
Attention = -
Posttest_Attention 1

The loading factor results show that all indicators have a
strong correlation with their constructs. The Posttest indicator
has a loading factor of 1.00, which means that the indicator
has a perfect relationship with its latent variable.

D. Inner Model Analysis

The Inner Model measures the relationships between latent
variables and assesses the strength and significance of these
relationships. The results of this analysis are presented in
Table 4.

TABLE IV. INNER MODEL ANALYSIS

WVanabel E oefisien
WVan

Predilktor ariabel Dependen Forelasi
Memory Problem Solving 099
Probl

o e Attention 0.99
Solving
Attention Attention 1

[

It can be seen that the relationship between latent variables
has a very high correlation (> 0.99), indicating that an
increase in one variable tends to be followed by an increase
in another variable.

E. Hypothesis Testing

Hypothesis testing is done using Path Coefficient, R-Square,
and p-value to determine whether the relationship between
variables is statistically significant. The results of the
hypothesis test are presented in Table 5.

TABLE V. HYPOTHESIS TESTING
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These results indicate that Problem Solving has a significant
influence on Attention, while Memory does not have a
significant influence on Attention.

F. The Impact of Gamification
Learning
1. Impact of Gamification on Cognitive Development
The Structural Equation Modeling-Partial Least Squares
(SEM-PLS) analysis shows that gamification has a positive
impact on cognitive development, especially in improving
memory and problem-solving skills.

in Early Childhood

TABLE VI. STATISTICAL RESULTS

VargbelBebas | VaabelTerat | 0 | pate | R [FEPE
Coefficient n
. . Tidak
Memory Attention - 03 1 Sieifan
. . Sangat
4 g
Problem Solving Aftention 1 0.001 1 Sioifkan

From these results it can be concluded:

1. Memory Power does not have a significant influence
on children's attention in a gamification
environment (p-value = 0.50 > 0.05).

2. Problem solving has a very significant influence on
student attention (p-value < 0.001).

Interpretation

e Gamification helps improve problem solving
because students are given challenges that
encourage them to think critically and find solutions.

e The increase in memory had little impact on
attention, suggesting that gamification elements
were more effective in encouraging thinking skills
than simply memorizing information.

2. Influence on Social Skills and Peer Interactions

Gamification has also been shown to increase social
interaction and collaboration skills in experimental groups
compared to control groups.

TABLE VII. TEACHER OBSERVATION AND INTERVIEW

Variabel . Path
Variabel D d E-S -val
Independen ANADELEPENCE ) Coefficient quate | povalie
Memory Attention ~0 1 0.3
Problem Solving Attention 1 1 <0.001

Expenmental Group Control Group
Rated aspect (Mean Score) (Mean Score)
Communication Skills 43/3 3213
Teamwork 4773 3.3/3
Empathy and Social
petity and oct 1675 33/5
Interaction
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Interpretation

e  Children in the gamification group were more active
in communication, cooperation, and showed
empathy compared to the non-gamification group.

e This is because team-based games require
coordination, sharing information, and
understanding peers' perspectives.

3. Teacher and Student Perceptions of Gamified Learning

Interviews with teachers and student observations showed
that gamification increased children's motivation and
engagement in learning.

TABLE VIII. TEACHER INTERVIEW RESULTS

Question Teacher's Answer (%)
Does gamification increase student motivation? 83%% Yes
Are students more focused during learming” 82% Yes
Do students understand the material faster? 73% Yes

TABLE IX. STUDENT INTERVIEW RESULTS

Question Student Answers (%)
[s leaming with games more fun? 03% Yes
Would you like to use this method again? 00% Yes

Interpretation

e The majority of teachers feel that gamification
makes students more motivated and focused on
learning.

e Students also enjoy learning more than traditional
methods, which can increase long-term engagement
in education.

4. Implications for Pedagogical Practices in Early
Childhood Education

The results of this study have several implications for the
application of gamification in early childhood education:

1. The Importance of Problem-Based Challenge
Design
o Because problem solving has a significant
impact, games should be designed to
encourage exploration, critical thinking,
and creativity.
2. Integration of Social Elements in Gamification

(1]
(2]

(3]

(4]

(5]
(6]

(71

(8]
(9]
(10]
[12]

[13]

[14]
[15]
[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]
[24]

[25]
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o Games that involve teamwork and
communication are more effective in
improving children's social interactions.

Focus on Teacher Engagement

o Teachers need training in implementing
gamification optimally, including how to
provide constructive feedback.

Long Term Evaluation

o Further research is needed to see whether
the benefits of gamification persist in long-
term learning.
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