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theory, includes structured learning guides covering traditional games, step-by-
step learning syntax, implementation procedures, and assessment components.
Expert judgment validated the model, and classroom trials collected teacher and
student responses.
Results: Findings confirmed the model’s validity, practicality, and effectiveness.
Expert evaluation confirmed content validity, while teachers and students
reported high practicality (89% and 92%, respectively). Effectiveness was
evidenced by improvements in both cognitive learning outcomes and social skill
development, with students demonstrating active participation and enhanced
collaboration during PE activities.
Conclusion: The developed PE learning model successfully integrates traditional
games and social interaction to enhance student outcomes. It provides an
innovative, practical, and replicable approach for primary education, promoting
cognitive and socio-emotional development simultaneously.
To cite this article: Nurhikmah & Suhartiwi (2026). Development of a game-based instructional model integrating
physical activity to enhance mathematical reasoning and social interaction in elementary
mathematics education. Journal of Advanced Sciences and Mathematics Education, 6(2), 436-455.

INTRODUCTION

Games have played a significant role in education, evolving from traditional play activities to
modern, technology-based entertainment. Despite technological advancements, traditional games
remain highly effective in promoting children’s learning, creativity, and social skills (Behnamnia et
al,, 2020; Garaigordobil et al., 2022). These games are integral to preserving local cultural heritage,
yet their presence in Indonesia is declining. Many traditional games have nearly disappeared due to
globalization and the rise of alternative entertainment, reducing the opportunities for children to
engage in culturally meaningful play (Dezfoulian & Nemati, 2025). Limited play spaces, decreased
leisure time, and changing social habits further threaten the survival of these educational games.
Traditional games, however, offer physical, cognitive, and social benefits that extend beyond mere
recreation (ismoyo et al,, 2024; Lavega-Burgués et al, 2021; Prabucki & Rozmiarek, 2025). In the
context of Physical Education (PE), these games can foster character development, teamwork, and
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emotional regulation among students (Dudley, 2025; Espoz-Lazo et al., 2020; Merino-Campos, 2025;
Nazari et al,, 2025; Rico-Gonzalez, 2023). Observations in South Sulawesi reveal that traditional
games are underutilized in formal PE curricula and teaching materials. The absence of structured
integration diminishes opportunities for students to benefit from these culturally rich and
developmentally supportive activities. Thus, designing an instructional model that incorporates
traditional games is crucial for both educational outcomes and cultural preservation.

Traditional games also contribute to holistic social development by enhancing cooperation,
empathy, and discipline among children. When integrated into PE learning, they encourage physical
activity while promoting engagement in collaborative tasks. Activities such as Ma’hadang, Ma’longga,
Massantok, and Maccukke provide structured contexts where students can interact, negotiate, and
solve problems collectively. These interactions improve self-confidence, emotional well-being, and
interpersonal skills, which are essential for academic and personal success. Furthermore, social
interaction within the classroom supports democratic participation and prepares students for
broader societal engagement (de Groot & Lo, 2021; Heid et al,, 2023; Holbein et al,, 2020; Levy et al,,
2023). The social interaction model emphasizes learning through group work, role-playing,
discussions, and simulations, creating authentic and meaningful learning experiences. Using
traditional games in this framework allows students to connect physical actions with cognitive and
social processes. Teachers facilitate these activities by providing guidance, scaffolding, and
opportunities for reflection. By embedding games into PE, students not only engage in enjoyable
activities but also develop transferable skills applicable across various life contexts. This approach
underscores the value of culturally grounded, socially interactive, and physically active learning
strategies.

Despite the potential benefits, current PE practices in South Sulawesi rarely integrate
traditional games systematically. Teachers rely predominantly on standard curriculum resources,
and traditional games seldom appear in lesson plans or worksheets (Juki¢ Mati¢ & Glasnovi¢ Gracin,
2021; Sawyer et al., 2020). This lack of integration limits the opportunities for students to engage in
meaningful play that enhances both learning and cultural understanding (Greipl etal., 2020; Hossain,
2024; Parker et al, 2022; Samuelsson, 2023). Additionally, many educators lack training in
incorporating game-based strategies effectively. The absence of structured models prevents the
systematic evaluation of outcomes related to cognitive, social, and physical development (Araujo et
al, 2021; Brown et al,, 2024; Fong Yan et al., 2024; Hu et al., 2021; Rossoni et al., 2024). Students miss
chances to experience collaborative problem-solving and social skill-building through play. The
limited use of traditional games also reduces cultural continuity and diminishes the richness of
experiential learning (Ahdhianto et al., 2025; Dezfoulian & Nemati, 2025; Quispe Munares et al,,
2025; Rakhoveio et al., 2025; Zhu et al,, 2024). Therefore, developing an instructional model that
combines PE, traditional games, and social interaction is essential. The model should align with local
cultural practices while supporting student learning outcomes. Such integration ensures that
physical activity, cognitive development, and social competence are simultaneously addressed.
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Figure 1. Plots of lineation (L) and FeO content showing negative correlation.

Although extensive research has examined physical activity, game-based learning, and social
interaction in education, existing studies often treat these components in isolation, failing to explore
their combined effects on elementary mathematics learning (Bado, 2022; Kalajas-Tilga et al., 2020),
while most interventions focus either on upper-grade mathematics or specific domains such as
geometry without addressing holistic mathematical reasoning across curricula (Schoevers et al.,
2020). Prior research on project-based learning has demonstrated improvements in engagement and
achievement, yet few studies integrate game-based physical activities with structured instructional
models to simultaneously enhance cognitive outcomes, social interaction, and student motivation
(Es-Sajjade & Paas, 2020; Lazi et al., 2021). Furthermore, research on social interaction and
collaboration often emphasizes adult or online learning environments, leaving a gap in
understanding how peer-to-peer interaction in physical, game-based mathematics activities can
influence conceptual understanding in young learners (De Felice et al., 2022; Li & Jeong, 2020).
Despite evidence that project-based or experiential learning benefits mathematics achievement,
empirical classroom-based studies validating replicable instructional models that integrate
cognitive, social, and physical components in elementary mathematics are scarce (Fauzan et al,,
2024; Pellegrini et al,, 2021). Consequently, there is a critical need to develop, implement, and
evaluate a comprehensive, game-based instructional model that fosters mathematical reasoning,
active engagement, and social skills, providing both practical and empirical guidance for educators
in primary mathematics education.

This study aims to develop a Physical Education learning model through traditional games
and social interaction to enhance students’ cognitive, social, and physical outcomes. It seeks to design
a structured framework that is culturally grounded, practical for teachers, and replicable in
elementary schools. The research evaluates the model’s effectiveness in improving students’ learning
engagement, collaboration, and social skills. It also examines teachers’ and students’ perceptions of
the model’s practicality and usability. The study aims to preserve traditional games while embedding
them within PE curricula to support holistic student development. It explores the implementation of
games such as Ma’hadang, Ma’longga, Massantok, and Maccukke as pedagogical tools. The research
evaluates whether structured guidance, role-playing, and group interactions enhance learning
outcomes. It investigates the impact on students’ social competence, including empathy, teamwork,
and communication. The study also examines how traditional games influence students’ motivation
and active participation in PE. Ultimately, the aim is to provide an innovative, culturally informed PE
learning model that promotes cognitive, social, and physical development simultaneously.
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LITERATURE REVIEW

Development in education involves the creation or enhancement of instructional processes,
materials, and learning environments aimed at improving student outcomes. It is a dynamic process
requiring systematic application of knowledge to design, test, and refine strategies for effective
learning. Development emphasizes both adaptation to contextual needs and continuous
improvement based on feedback and evaluation (Chinoperekweyi et al., n.d.; Gutierrez-Gutierrez &
Antony, 2019; Yurkofsky et al, 2020). Scholars suggest that instructional development should
address cognitive, social, and physical dimensions of learning to be comprehensive. The integration
of theory and practice is essential to produce usable, effective, and replicable educational models
(Abuhassna et al., 2024; Mallek et al,, 2024; Tondeur et al, 2021; Yang et al,, 2024). Effective
development requires clear objectives, structured procedures, and iterative testing to ensure the
reliability and applicability of innovations. Development processes often include stages such as needs
assessment, design, implementation, and evaluation. This systematic approach ensures that
interventions are evidence-based and aligned with curricular goals. In the context of elementary
education, development efforts should also incorporate cultural and community-relevant elements.
Overall, development serves as a foundation for designing instructional models that enhance
learning effectiveness, engagement, and holistic student growth.

A learning model represents a structured approach to facilitate teaching and learning
processes. It functions as a framework encompassing objectives, instructional steps, learning
environments, and assessment strategies. Models can be tangible or conceptual, such as physical
prototypes or metaphorical representations, to illustrate complex concepts (Kim & Maher, 2020;
Mayr & Thalheim, 2021; H. Zhang et al,, 2024). Effective models include essential components such
as syntax, social systems, instructional principles, support systems, and nurturing strategies (Luo et
al,, 2023). Learning models guide educators in designing experiences that foster both cognitive and
socio-emotional development (Gonzalez, 2023; Parra et al., 2025). They also provide a blueprint for
systematic instruction, ensuring consistency, clarity, and alignment with learning goals. Social
interaction, information processing, personal development, and behavioral modification are
commonly recognized model categories (Jabeen et al., 2022; Rahmani et al., 2020; Renninger & Hidi,
2022). The use of models enables replication, evaluation, and refinement across different contexts
and learners. Implementing well-defined models increases the likelihood of achieving desired
outcomes in students’ reasoning, problem-solving, and collaboration. Consequently, learning models
are critical for bridging theory and practice in education, providing structure for both teachers and
students.

Physical Education is a multidimensional discipline focused on human movement and its role
in holistic development. It draws on natural sciences such as anatomy, physiology, kinesiology,
biomechanics, and nutrition, as well as social sciences including psychology, sociology, and
philosophy of sport (Corbin et al., 2022). The primary objectives of PE in schools include developing
motor skills, health, fitness, and character, as well as promoting responsibility, cooperation, and
discipline (Fizi et al,, 2023; Jadwiszczak et al,, 2025; Muhtar et al., 2020). PE provides opportunities
for experiential learning through physical activity, supporting both cognitive and socio-emotional
development (Baena-Morales et al, 2021; Habyarimana et al., 2022). Effective PE instruction
integrates suitable learning models to structure activities, facilitate engagement, and optimize
outcomes (Hodges-Kulinna et al.,, 2024; Shen & Shao, 2022; Simonton et al,, 2021; J. Zhang et al,,
2024). Physical activities enhance attention, motivation, and memory, providing concrete
experiences that support abstract reasoning. Integrating learning objectives with movement ensures
that students develop both skill proficiency and conceptual understanding. Teachers play a central
role in guiding, scaffolding, and evaluating student performance in PE contexts. PE also provides a

Journal of Advanced Sciences and Mathematics Education | 439



Journal of Advanced Sciences and Mathematics Education
Nurhikmabh et al. | Development of'a game-based instructional ...

platform for embedding culturally relevant games and activities that promote social interaction.
Holistic PE approaches foster physical, cognitive, and emotional growth in elementary learners.

Social interaction in learning emphasizes collaboration, communication, and interpersonal
engagement among students. Rooted in Gestalt learning theory, this approach encourages students
to perceive knowledge as integrated wholes rather than fragmented components. Instructional
strategies include group work, class discussions, social inquiry, role-playing, and social simulations
(Dogantan, 2020; Fallah-Karimi et al., 2025). These activities develop empathy, problem-solving
skills, and adaptability, fostering collaborative learning experiences. Social interaction also promotes
responsibility, self-awareness, and democratic participation in classroom contexts (Carro et al,,
2022; Dasci Sonmez & Cemaloglu, 2024). In mathematics and PE, peer collaboration enhances
reasoning, critical thinking, and engagement in tasks (Bassachs et al,, 2022; Hidayat et al., 2023).
Structured social interaction allows students to negotiate ideas, share knowledge, and support each
other’s learning. Teachers facilitate these processes by designing interactive activities, providing
guidance, and monitoring group dynamics. Effective social interaction strengthens both cognitive
achievement and socio-emotional competencies. Integrating social interaction into educational
models ensures that learning is meaningful, collaborative, and reflective of real-world social contexts.

Traditional games are culturally rooted recreational activities that support children’s
physical, cognitive, and social development. They encourage decision-making, problem-solving,
cooperation, and adherence to rules, contributing to discipline and moral values. Traditional games
also preserve cultural heritage and provide meaningful contexts for experiential learning. In
educational settings, these games can be adapted to enhance cognitive skills, social interaction, and
character development simultaneously. Incorporating traditional games into PE or mathematics
instruction fosters engagement, motivation, and practical understanding of abstract concepts. Games
such as Ma’hadang, Ma’longga, Massantok, and Maccukke offer structured activities that develop
teamwork, empathy, and emotional regulation. Using culturally relevant games strengthens
students’ identity, social connectedness, and appreciation for heritage. Traditional games can be
combined with instructional models to provide scaffolding, assessment, and structured learning
outcomes. Integrating physical activity with cognitive tasks ensures that learning is holistic, active,
and socially engaging. Overall, traditional games are a valuable medium for designing educational
models that cultivate cognitive, social, and physical competencies in elementary learners.

METHOD

Research Design
This study employed a Research and Development (R&D) methodology to create, validate,

and evaluate the effectiveness of a Physical Education (PE) learning model through game-based
social interaction. The ADDIE model, consisting of Analysis, Design, Development, Implementation,
and Evaluation, served as the guiding framework. Each phase was adapted to the context of
elementary PE, starting from needs assessment and curriculum review to design of instructional
components, model development, expert validation, classroom implementation, and evaluation of
practicality and effectiveness. The PE model consisted of a handbook and structured instructional
guide integrating traditional games to foster both cognitive and social outcomes. The model
emphasized active, student-centered learning with collaborative problem-solving. Iterative feedback
from classroom trials and expert reviews informed model refinement. Data were collected to assess
cognitive achievement, social interaction, and engagement. The approach ensured alignment with
educational objectives while incorporating culturally relevant games. This systematic design aimed
to produce a replicable and practical instructional model suitable for elementary PE.
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Participants
Participants included twelve PE teachers and their students from selected elementary

schools in Bulukumba Regency, South Sulawesi. Schools were selected purposively based on
accessibility and adequacy of educational facilities. Student participants represented both genders
and diverse academic performance levels to provide a representative sample. For in-depth classroom
observation, a smaller group of fifteen students and one PE teacher was selected. Teachers had prior
experience in PE and familiarity with traditional games. Informed consent was obtained from all
participants and parents prior to participation. Participants were actively involved in model
implementation, completing questionnaires and interviews. Demographic information, including
age, gender, and school background, was recorded. This participant composition allowed for both
generalizable quantitative data and rich qualitative insights. Active involvement enabled evaluation
of model practicality, usability, and effectiveness in real classroom contexts.

Instruments

Data were collected using multiple instruments, including expert validation sheets,
classroom observation forms, student learning tests, questionnaires, and interview protocols.
Observation forms recorded teacher instructional strategies, student participation, and interactions
during game-based activities. Questionnaires measured cognitive outcomes, social skills,
engagement, and satisfaction using a Likert scale. Interviews captured teacher and student
perspectives on model implementation and effectiveness. Expert validators assessed content
accuracy, instructional quality, and alignment with PE objectives. Documentation, including lesson
plans and student work, provided further evidence of model implementation. All instruments
underwent validation and pilot testing to ensure reliability and clarity. Data collection occurred
throughout multiple classroom sessions where the model was implemented. Triangulation of sources
ensured comprehensive and credible data. Instruments were designed to capture both measurable
outcomes and qualitative insights into social and cognitive engagement.

Data Analysis

Quantitative data were analyzed using descriptive statistics, including mean, standard
deviation, and percentage agreement. Validity was determined based on expert assessments, with
models considered valid if they reached the established “valid” category. Practicality was measured
through teacher and student questionnaire responses and interpreted using pre-determined criteria.
Effectiveness was evaluated via cognitive outcomes (learning test scores) and affective outcomes
(social skills rubrics assessing responsibility, cooperation, discipline, and confidence). Classroom
observations recorded student participation levels, categorized from very active to inactive.
Qualitative data from observations, interviews, and documentation were analyzed thematically to
identify recurring patterns. Coding and categorization highlighted trends in engagement,
collaboration, and learning. Triangulation between quantitative and qualitative data enhanced
credibility. Data integration allowed comprehensive assessment of model validity, practicality, and
effectiveness. Overall, this approach ensured a rigorous evaluation of the instructional model’s
impact on learning and social interaction.

Procedure

The research was conducted in three stages: preparation, implementation, and data
processing. Preparation included needs assessment, literature review, and expert consultation to
inform model design. Implementation involved developing, trialing, and refining the PE learning
model in classrooms. Data collection occurred simultaneously, including observations,
questionnaires, interviews, and document analysis. The model was applied through structured PE
lessons incorporating traditional games and social interaction strategies. Student engagement,
collaborative behaviors, and learning outcomes were continuously monitored. Data were processed
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to analyze cognitive achievement, social skills, and participation levels. Iterative refinements ensured
the model met educational objectives and practical classroom needs. Effectiveness was evaluated
through post-test scores, rubrics, and participation data. Findings were synthesized to provide
recommendations for replication and broader implementation. The procedure ensured systematic
development, validation, and evaluation of a culturally and contextually relevant PE instructional
model.

Lack of integration of traditional games Current cendition of PE learning
into the PE W\ in schools

Developr tcff[ learning model
through game-ba¥d social interaction

(ADDIE framework)

[ Model design: Coneent, Components, ]

Objectives, ln‘plle-ﬂeN{t:on, Evaluation

Validated and praﬁfﬁal guidebook Improve}mt of students'
for teachers and students social skills and performance

Figure 2. Conceptual framework
RESULTS AND DISCUSSION

Results
Analysis Stage

The initial analysis focused on curriculum implementation, student characteristics, and
learning materials to inform the development of the game-based PE instructional model. Interviews
with teachers indicated that the 2013 curriculum with integrated thematic learning was applied,
emphasizing group discussions and assignments while minimizing lecture methods. Teachers
reported the need for greater variety in PE learning, but extracurricular tasks often caused students
to work independently, resulting in suboptimal outcomes and unclear understanding of some
materials. Many students had no outstanding achievements in PE, and traditional games were largely
unfamiliar due to limited facilities. This analysis highlighted the need for a PE learning model based
on traditional games to enhance engagement and learning outcomes.

Table 1. Interview results on the curriculum used

No Question Topic Response

1 Applied Curriculum 2013 curriculum with integrated thematic learning

F tly Applied PE L i
2 requently App e sarning Group discussion and assignments; lecture minimized
Methods
Issues Regarding the
3 u g ng PE learning needs variety; extracurricular tasks affect outcomes
Curriculum
4 Content/Material Requiring Traditional game-based PE model needed; students unfamiliar
Development with games
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Analysis of student characteristics revealed that the class consisted of 20 fourth-grade
students. Learning outcomes were generally satisfactory but varied, with some students progressing
slower than others. Interest in PE depended heavily on activity type, with preferences toward
modern games such as video games. Lessons required careful preparation to maintain student
engagement, and social skill reinforcement was limited. Students expected more varied and complete
PE materials to enhance motivation and participation.

Table 4.2. Interview results on student characteristics

No Question Topic Response
1 Number of Students One class of 20 students
2 Student Learning Outcomes Fairly good on average, but some slower learners
3 Student Interest in PE Activity enjoyment influences interest; preference for
modern games
4 Common Problems Lessons must be well-prepared; students get bored easily
5 Expectations Desire for varied and complete PE materials

Interviews regarding learning materials indicated that available resources included
government-provided integrated PE textbooks but lacked traditional games and sufficient
supporting media. Teachers often relied solely on textbooks, which could make lessons monotonous.
The development of instructional materials, including teacher guides and student books that
integrate traditional games, was deemed necessary to enhance learning effectiveness.

Table 3. Interview results on learning materials

No Question Topic Response
Availability of Teachin
v Y ) g Limited; textbooks provided by government lack traditional games
Materials
2 Frequency of Use Textbooks used most; limited play equipment or blackboards
Lessons become monotonous; teacher guide for traditional games
3 Issues
needed
4 Expectations Materials should be comprehensive and varied to enhance motivation
Include PE guidelines based on traditional ’ t links,
5 Desired Elements nclude PE guide 1nes. ase o.n raditional games, competency links
illustrations, assessment
Design Stage

During the design phase, the instructional model was structured to align basic competencies with
social skill development. Lesson plans (RPP) were formulated to integrate objectives with traditional
game activities, while student textbooks and teacher guides were drafted to facilitate implementation
and assessment. The design ensured cultural relevance, physical engagement, and social interaction.

Table 4. Basic competency development and learning plan
Design Component Description

Identification of competencies and social skill values compatible with

Basic C t Analysi
asic Lompetency Analysis traditional games

Lesson Plan (RPP) Formulated lesson plans aligned with competencies and objectives
Student Textbook Drafting of learning books focusing on traditional games
Teacher’s Guidebook Preparation of PE guides to facilitate implementation
Development Stage

Validation of the PE learning model, teacher guides, and instructional instruments confirmed all
aspects were valid. Mean scores exceeded thresholds for validity across categories including
development foundation, language, material-model alignment, planning, implementation, and
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assessment. Validation of teacher and student response questionnaires also demonstrated high
practical feasibility.

Table 5. Validation results of pe learning model and teacher’s guidebook

No Assessment Aspect Mean Score (X) Ideal Score (Ai) Category
1 Development Foundation 3.32 3.7 Valid
2 Language 3.32 3.3 Valid
3 Material-Model Alignment 3.32 3.6 Valid
4 Planning of Model 3.32 3.0 Valid
5 Implementation 3.32 3.3 Valid
6 Assessment 3.32 3.1 Valid

Tables 6-10 (Validation of Implementation Instruments, Teacher and Student Questionnaires,
Learning Outcome Test, RPP) also confirmed all components as valid, with mean scores consistently
above required thresholds, demonstrating readiness for classroom implementation.

Table 6. Validation results of implementation instrument

No Assessment Aspect Mean Score (X) Ideal Score (Ai) Category
Format 3.44 3.8 Valid
2 Content 3.44 3.5 Valid
3 Language 3.44 3.0 Valid
Table 7. Validation results of teacher response questionnaire
No Assessment Aspect Mean Score (X) Ideal Score (Ai) Category
1 Format 3.83 4.0 Valid
2 Content 3.83 3.7 Valid
3 Language 3.83 3.8 Valid
Table 8. Validation results of student response questionnaire
No Assessment Aspect Mean Score (X) Ideal Score (Ai) Category
1 Format 3.76 4.0 Valid
2 Content 3.76 3.6 Valid
3 Language 3.76 3.7 Valid
Table 9. Validation results of learning outcome test instrument
No Assessment Aspect Mean Score (X) Ideal Score (Ai) Category
1 Content 3.53 4.0 Valid
2 Presentation Format 3.53 3.3 Valid
3 Language 3.53 3.4 Valid
4 Time Allocation 3.53 3.5 Valid

Table 10. Validation Results of Lesson Plan (RPP)

No Assessment Aspect Mean Score (X) Ideal Score (Ai) Category
1 Format Component 3.59 31 Valid
2 Content Component 3.59 3.7 Valid
3 Language Component 3.59 4.0 Valid

Implementation Stage

During implementation, teacher response questionnaires revealed practicality scores ranging 78-
94%, with an average of 89%, indicating high feasibility. Student response questionnaires averaged
92.06%), rated very good. Teachers reported alignment with core competencies, indicators, materials,
and evaluation tools. Students actively participated in traditional game-based PE sessions, exhibiting
engagement, cooperation, and problem-solving skills.
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Table 11. Teacher response questionnaire results

No Assessment Aspect Teacher Assessment (SD1-SD5)
1 Thematic Cover Design 5-5 across schools
2 Relevance of Core Competencies and Basic Competencies 4-5 across schools
3 Alignment of Indicators and Objectives 3-5 across schools
4 Alignment of Materials and Learning Objectives 4-5 across schools
5 Alignment of Materials and Learning Evaluation 3-5 across schools
6 Practical and Understandable Teaching Materials 4-5 across schools
7 Suitability of Learning Materials with Student Characteristics 4-5 across schools
8 Clarity and Appropriateness of Language 3-5 across schools
9 [llustrations Supporting Student Understanding 5-5 across schools
10  Relevance of Learning Materials with Achievement Indicators 3-5 across schools

Total Score: 41-47 out of 50
Percentage: 78-94% (Average = 89%)
Source: Appendix 9

Table 12. Student response questionnaire results

No Trial School Percentage (%) Average Percentage (%)
1 SDN 27 Matekko 88.9 92.06

2 SDN 41 Matekko 92.4

3 SDN 26 Matekko 93.0

4 SDN 31 Bontomacinna 93.0

5 SDN 22 Babana 93.0

Source: Appendix 8
Result: Final average score = 92.06% (Very Good).

Table 13. Recapitulation of practicality questionnaire

No Test Subjects Percentage (%) Evaluation Criteria
1 Teachers 89.0 Very Good
2 Students 92.06 Very Good
Average Score 90.5% Very Good

Source: Field Test Results

Evaluation Stage

Post-test results demonstrated significant cognitive improvements. The majority of students scored
85-92, surpassing the minimum mastery criterion of 70. Specifically, 65% scored 85-88, and 35%
scored 89-92. Social skill assessment indicated an average participation rate of 92.03%, classified as
“very active.”
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Figure 3. Learning Outcomes Distribution
Most students scored between 85-92, exceeding the minimum mastery criterion (270).
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Figure 4. Social Skills Activity Percentage by School
Average participation in social activities reached 92.03%, categorized as very active.

These results indicate that the PE learning model based on traditional games and social interaction
was valid, practical, and effective. Students demonstrated both improved cognitive achievement and

active engagement in collaborative activities, confirming the model’s success in enhancing learning
outcomes and social skills.

Discussion

The findings of this study demonstrate the critical importance of conducting a comprehensive
needs analysis at the initial stage of research and development in Physical Education (PE). Teachers
and students in the examined elementary schools in Bulukumba, South Sulawesi, expressed a need
for an innovative PE learning model that simultaneously enhances cognitive outcomes and social
skills. Observations revealed that the 2013 Curriculum was applied rigidly without integrating
traditional games or social interaction strategies, reflecting a misalignment with students’ learning
needs. This gap highlights the necessity of designing a learning model that is responsive, culturally
relevant, and pedagogically sound. Similar evidence from previous studies supports the idea that
educational products must be adapted to student needs to maximize engagement and learning
outcomes (Bond et al, 2020; El-Sabagh, 2021; Md Sabri et al., 2024; Plooy et al., 2024). The
incorporation of traditional games into PE represents a practical strategy to bridge the gap between
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curriculum requirements and student-centered learning. Needs analysis also revealed that students’
motivation and interest depended heavily on the interactive and enjoyable nature of the activities,
emphasizing the role of engagement in learning effectiveness. Furthermore, a well-structured
instructional model can mitigate challenges related to limited teaching resources and classroom
constraints. This confirms prior findings indicating that careful situational analysis is essential for
developing effective learning interventions. Overall, the study underscores the relevance of aligning
instructional models with contextual and learner-specific factors.

The validity of the developed PE learning model was confirmed through expert evaluation,
with lesson plans and guidebooks achieving mean scores of 3.59 and 3.32, respectively. These results
indicate that the instructional materials meet established quality standards for content accuracy,
coherence, and alignment with learning objectives. Prior research has similarly emphasized that
expert validation is essential to ensure that instructional products are theoretically and practically
sound (Abuhassna & Alnawajha, 2023; Suh et al.,, 2023). The inclusion of culturally appropriate
traditional games enhanced model relevance while maintaining pedagogical rigor. Expert
assessments focused on clarity, appropriateness, and usability, consistent with standards for
educational product validation. The iterative process of review and revision contributed to refining
the learning model to suit classroom realities. This step aligns with literature highlighting that
validated instructional resources increase teacher confidence and improve implementation fidelity.
Moreover, model validity ensures that the designed activities can reliably support intended learning
outcomes. Comparisons with other studies of PE instructional design demonstrate that expert
validation strengthens both cognitive and affective learning results. Therefore, the high validation
scores confirm the model’s robustness and readiness for practical application.

Practicality testing indicated that the model was highly feasible, with teachers rating it at
89% and students at 92.06%, both categorized as “very practical”’. These results suggest that the
learning model can be readily applied within typical classroom conditions. Teachers reported that
the model’s step-by-step instructions, integration of traditional games, and alignment with
competencies facilitated lesson delivery. Student responses confirmed engagement, motivation, and
enjoyment during activities, demonstrating the model’s adaptability to learners’ needs. Prior studies
on instructional model practicality support the notion that user-friendly and contextually
appropriate materials enhance classroom implementation (Ondrada et al, 2024). The positive
feedback also highlights the ability of traditional game-based approaches to stimulate active
participation, collaboration, and self-directed learning (Asyhari et al., 2023; Butcher & Ferguson,
2023; Cheng et al., 2026; Pacheco-Velazquez et al., 2024). Practicality is crucial for sustainability, as
models that are easy to implement are more likely to be adopted consistently. Classroom trials
showed that the model accommodated differences in students’ abilities and maintained participation
across all learners. Furthermore, teachers could implement the activities without extensive
additional resources, ensuring cost-effectiveness and accessibility. Overall, practicality results
confirm that the model is suitable for real educational settings and capable of supporting sustained
use.

Effectiveness testing demonstrated that the game-based social interaction model
significantly improved both cognitive learning outcomes and social skills. Students achieved average
social skill scores between 3.6 and 3.7, placing them in the “very effective” category. These results
align with prior research indicating that traditional games enhance cognitive performance while
promoting responsibility, cooperation, and confidence among students. Classroom observations
confirmed that students actively engaged in collaborative tasks, applied problem-solving strategies,
and exhibited interpersonal skills throughout PE activities. The integration of traditional games
created a meaningful context, allowing students to internalize social norms and apply learned skills.
Effectiveness was observed not only in measured outcomes but also in students’ attitudes,
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motivation, and engagement during lessons. Comparisons with conventional PE practices indicate
that static, lecture-based instruction fails to achieve similar gains in both social and cognitive
domains. These findings are consistent with the literature suggesting that experiential and activity-
based learning approaches are more effective in promoting holistic development. The results
reinforce the value of combining cognitive, social, and physical elements to maximize learning
outcomes. Thus, the model demonstrates both pedagogical and practical effectiveness in elementary
PE.

Finally, the overall findings demonstrate that the PE learning model is valid, practical, and
effective in enhancing students’ holistic development. Social skills such as empathy, cooperation,
communication, and problem-solving were reinforced alongside cognitive learning, indicating that
traditional games serve as a conduit for comprehensive education. The study highlights the
integration of student-centered, culturally relevant, and interactive strategies in promoting both
engagement and learning outcomes. Comparisons with similar research indicate that embedding
cultural and social elements in instructional models significantly improves students’ motivation,
participation, and achievement. Teacher and student feedback confirmed that the model was user-
friendly, contextually adaptable, and effective across varying classroom conditions. The findings
emphasize that holistic learning in PE requires a balance of cognitive, affective, and social
components. Moreover, traditional games serve as an accessible and low-cost medium to achieve
these objectives. The study contributes to the growing literature on culturally grounded, interactive
PE learning models in elementary education. Overall, the model offers a replicable and effective
approach to integrate cognitive and social skill development through engaging and meaningful
activities.

Implications

The findings of this study have several significant implications for the design and
implementation of Physical Education (PE) programs in elementary schools. First, integrating
traditional games into PE lessons provides a culturally relevant framework that enhances student
engagement and motivation, demonstrating the potential to bridge the gap between curriculum
requirements and students’ learning needs. Second, the incorporation of game-based social
interaction supports the development of essential social skills such as cooperation, empathy,
communication, and responsibility, which are critical for holistic student development. Third, the
validated model serves as a practical tool for teachers, offering structured lesson plans, instructional
guides, and assessment rubrics that can be readily applied in classroom settings. Fourth, the model
highlights the importance of aligning cognitive, affective, and physical learning objectives to create
meaningful and immersive learning experiences. Fifth, positive teacher and student responses
indicate that contextually grounded and student-centered approaches can be successfully
implemented even with limited resources. Sixth, the study provides evidence that experiential
learning through traditional games can improve both cognitive outcomes and social competencies
simultaneously. Seventh, the findings underscore the role of iterative validation and expert feedback
in ensuring instructional quality and classroom feasibility. Eighth, implementing such models
encourages teachers to adopt innovative strategies, moving away from rigid, lecture-based
approaches toward active and participatory learning. Ninth, the study reinforces the value of
culturally embedded educational practices for fostering identity, motivation, and engagement. Tenth,
the model can inform policymakers and curriculum designers seeking to enhance PE programs by
integrating both cognitive and social development outcomes. Eleventh, the approach is adaptable and
scalable to other schools with similar contexts, offering a replicable framework for broader
educational application. Finally, these results suggest that combining traditional games, social
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interaction, and structured instructional design can serve as a model for improving holistic
educational outcomes in primary education.

Limitations and Suggestions for Future Research

This study presents several limitations that should be considered when interpreting the
findings. First, the research was conducted in a limited geographical context, involving a small
number of elementary schools in Bulukumba, South Sulawesi, which may affect the generalizability
of the results. Second, the sample size for both teachers and students was relatively small, potentially
limiting statistical robustness and the diversity of responses. Third, the study focused primarily on
traditional games and did not compare the model with other innovative or digital game-based
approaches. Fourth, the evaluation of social skills relied on teacher observation and self-report
questionnaires, which may be influenced by subjectivity or social desirability bias. Fifth, the study
was conducted over a relatively short implementation period, limiting insights into long-term effects
on cognitive and social outcomes. Sixth, resource limitations such as available play equipment and
classroom space may have affected the fidelity of implementation. Seventh, the model’s effectiveness
was tested in a controlled classroom setting, and results may differ in larger or less structured
environments. Eighth, cultural specificity may restrict the applicability of traditional games in
regions with different local games or customs. Ninth, the research did not explore potential gender
differences in engagement or social skill development, which could provide deeper understanding of
instructional effects. Tenth, interactions between cognitive and affective learning outcomes were not
examined in detail. Eleventh, future studies could incorporate longitudinal designs to assess
sustained impacts of the PE model on social and academic development. Finally, further research
should explore integration with digital or hybrid game-based interventions, cross-cultural
adaptations, and comparative effectiveness studies to expand the model’s applicability and validate
its impact across diverse educational settings.

CONCLUSION

The development of a Physical Education (PE) learning model through social interaction
based on traditional games successfully addressed both cognitive and social skill needs of fourth-
grade students. The needs analysis revealed the necessity for a structured PE learning guide,
integration of traditional game materials, and reinforcement of character and social skills within the
curriculum. The prototype model was designed with a comprehensive guidebook, including an
introduction, theoretical background, learning concepts and syntax, planning and implementation
procedures, assessment, and references. Expert validation confirmed the model’s content, structure,
and instructional quality, establishing its validity for classroom use. Practicality assessments from
both teachers and students demonstrated high feasibility and usability, with average scores of 89%
and 92%, respectively. Implementation of the model showed significant improvements in student
learning outcomes and social skills, indicating that the approach effectively enhances both academic
and interpersonal development. Traditional games provided a culturally relevant and engaging
context that promoted active participation, collaboration, and experiential learning. The model also
allowed teachers to deliver student-centered, interactive lessons efficiently, even within limited
resource settings. Overall, the model proved to be valid, practical, and effective, offering a holistic
framework that integrates cognitive, social, and physical development. Its success highlights the
importance of culturally grounded and interactive PE approaches for enhancing student engagement
and learning outcomes. This model provides a replicable and sustainable framework for improving
PE instruction in elementary education. Finally, it demonstrates that combining structured learning
guidance with traditional games can effectively foster holistic development and lifelong skills in
students.
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