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Abstract Background: Physical education plays a 

vital role in promoting holistic development; however, 

students with intellectual disabilities often experience 

learning environments that emphasize motor execution 

while neglecting cognitive stimulation, particularly 

creative thinking. Recent advances in brain-based learning 

suggest that integrating cognitive challenges within 

physical activities may simultaneously enhance motor and 

cognitive outcomes. Brain Jogging, which combines 

coordinated movement, visual perception, and cognitive 

engagement, offers potential to address this gap in adaptive 

physical education. Purpose: This study aimed to develop 

and evaluate a Brain Jogging-based physical education 

learning model designed to enhance creative thinking and 

fundamental movement skills among elementary students 

with intellectual disabilities. Materials and Methods: The 

study employed a Research and Development (R&D) 

approach consisting of needs analysis, model design, 

expert validation, small- and large-scale field trials, and 

effectiveness testing. Content validity was assessed using 

Aiken’s V coefficient, while feasibility and practicality 

were evaluated through expert and teacher assessments. 

Effectiveness was examined using a quasi-experimental 

design comparing experimental and control groups. Data 

were collected using creative thinking tests and 

fundamental movement skills assessments and analyzed 

using descriptive statistics and inferential tests. Results: 

The developed learning model demonstrated high content 

validity (Aiken’s V = 0.87), very high feasibility (90%), 

and strong practicality (82%). Effectiveness testing 

revealed statistically significant differences between 

experimental and control groups in both creative thinking 

ability and fundamental movement skills (p = 0.000 < 0.05), 

indicating that the Brain Jogging-based model produced 

superior outcomes compared to conventional instruction. 

Conclusion: The Brain Jogging-based learning model is 

valid, practical, and effective in enhancing both cognitive 

and motor development in students with intellectual 

disabilities. The model provides an evidence-based 

instructional alternative that supports inclusive and holistic 

physical education.  

Keywords  Brain Jogging, Creative Thinking, 

Fundamental Movement Skills, Intellectual Disabilities, 

Physical Education, Brain-Based Learning 
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1. Introduction 

Physical education (PE) has long been recognized as a 

crucial component of holistic education because it not only 

develops students’ physical competencies but also supports 

cognitive and psychosocial growth [1]. However, despite 

increasing emphasis on inclusive education, students with 

intellectual disabilities often face persistent challenges in 

PE learning environments. Traditional PE approaches 

frequently emphasize physical execution of skills with 

limited integration of cognitive strategies that stimulate 

higher-order thinking such as creativity and problem-

solving. This gap is particularly problematic given the 

growing body of evidence suggesting that physical activity 

can shape both motor and cognitive domains 

simultaneously, especially when learning activities are 

structured to target cognitive processing alongside 

movement [2], [3]. 

Brain Jogging is a learning approach that integrates 

movement and cognitive engagement into physical 

activities, often through tasks that require coordinated 

motor sequences, problem-solving, and imaginative 

engagement. Previous quasi-experimental research on 

Brain Jogging interventions with elementary school 

students found significant improvements in creative 

thinking compared to conventional instruction, 

demonstrating that movement-cognition integrated models 

can yield cognitive benefits [4]. Complementary research 

has also found that structured physical activity 

interventions can improve cognitive functions such as 

attention, memory, and executive functions among children 

with intellectual disabilities (Meta-Analysis) [5], [6]. 

Together, these findings underscore the potential of brain-

based movement models to transcend traditional motor-

only outcomes in PE and support broader developmental 

goals. 

Despite these promising directions, significant research 

gaps remain. First, most Brain Jogging studies have 

focused on typically developing children, with less 

attention to populations with intellectual disabilities who 

may benefit uniquely from movement-cognition fusion due 

to their challenges in both cognitive and motor domains. 

Second, PE research in special education contexts has often 

been descriptive or limited to generalized physical activity 

patterns, rather than systematically developing and testing 

structured learning models that concurrently target creative 

thinking and fundamental movement skills (FMS). FMS 

are foundational motor patterns such as running, jumping, 

throwing, and catching that form the basis for more 

advanced motor learning and participation in physical 

activities [7], [8]. Integrating FMS with cognitive 

challenges not only fosters motor competence but also 

encourages neural plasticity and adaptive problem-solving 

strategies during learning. 

The research problem addressed in this study therefore 

centers on the lack of an empirically validated instructional 

model that systematically integrates Brain Jogging-based 

strategies to enhance both creative thinking and 

fundamental movement skills for students with intellectual 

disabilities. This population often exhibits distinct learning 

needs, characterized by limitations in conceptual reasoning, 

attention, and motor coordination. Traditional PE 

approaches may inadvertently prioritize physical 

performance without sufficiently engaging cognitive 

capacities such as novelty generation, flexible thinking, 

and strategic problem solving. Accordingly, this study aims 

to develop and evaluate a Brain Jogging–based PE learning 

model that explicitly infuses cognitive tasks into movement 

activities to address these multifaceted learning domains. 

The objectives of the study are fourfold: (1) to design a 

Brain Jogging–based PE instructional model tailored for 

students with intellectual disabilities; (2) to assess the 

content validity and practical feasibility of the model 

through expert and teacher reviews; (3) to implement the 

model in real classroom settings; and (4) to evaluate its 

effectiveness in improving creative thinking and 

fundamental movement skills compared to conventional 

PE instruction. These objectives are guided by a 

commitment to both educational utility and scientific rigor, 

ensuring that the model is both theoretically grounded and 

practically implementable. 

The significance of this study is multifaceted. 

Theoretically, it contributes to the limited body of research 

integrating cognitive-motor learning theories within 

special education PE contexts. It expands the conceptual 

framework of physical education by articulating a 

structured method for engaging cognitive processes 

through movement. Practically, the Brain Jogging-based 

model offers PE teachers an actionable, evidence-based 

instructional framework that goes beyond conventional 

exercise routines. By embedding creative thinking tasks 

within motor skill practice, the model aims to support 

inclusive education goals that emphasize the full 

participation and development of students with intellectual 

disabilities. Ultimately, this research may influence 

curricular design, teacher training, and policy frameworks 

that advocate for pedagogies addressing cognitive and 

motor development synergistically. 

1.1. Brain-Based Learning and Brain Jogging in 

Physical Education 

Brain-based learning has gained increasing attention in 

educational research as an instructional approach that 

aligns teaching strategies with how the human brain 

naturally learns. In physical education (PE), this paradigm 

emphasizes the integration of cognitive processes with 

coordinated physical movement, enabling learners to 

develop both motor and higher-order cognitive functions 

simultaneously. Recent neuroscientific evidence indicates 

that complex motor activities stimulate neuroplasticity by 

enhancing synaptic connections in brain regions 
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responsible for executive function, attention, and creativity 

[9], [10]. 

Brain Jogging, derived from life-kinetic training, 

represents a structured form of brain-based physical 

activity that combines multitasking movements, perceptual 

challenges, and cognitive decision-making. Unlike 

traditional PE activities that often focus on repetitive motor 

drills, Brain Jogging requires learners to process multiple 

stimuli simultaneously, such as visual cues, movement 

changes, and problem-solving tasks. This 

multidimensional stimulation has been shown to activate 

prefrontal and sensorimotor networks, which are critical for 

creative and adaptive thinking [11]. 

Empirical studies conducted over the last five years have 

demonstrated that cognitively enriched physical activities 

significantly outperform conventional exercise in 

enhancing executive functions and improving learning 

readiness. For instance, Donnelly et al. [2] found that PE 

programs integrating cognitive-motor challenges led to 

superior gains in attention control and cognitive flexibility 

among elementary learners. Similarly, Nęcka et al. [12] 

reported that coordinative training with cognitive demands 

improved working memory and neural efficiency. 

Within special education contexts, brain-based 

movement interventions are particularly relevant. Students 

with intellectual disabilities often experience limitations in 

both cognitive processing and motor coordination. Brain 

Jogging offers an adaptive framework that can be modified 

in intensity and complexity while maintaining cognitive 

engagement. However, despite its theoretical promise, 

systematic instructional models of Brain Jogging integrated 

into PE curricula remain underexplored, particularly in 

empirical development and validation studies. This gap 

underscores the need for structured learning models 

grounded in brain-based theory and rigorously tested 

through educational research. 

1.2. Creative Thinking in Physical Education and 

Special Education 

Creative thinking is widely recognized as a core 21st-

century skill, encompassing fluency, flexibility, originality, 

and elaboration in problem-solving. In educational settings, 

creative thinking empowers learners to generate innovative 

ideas, adapt effective strategies, and respond effectively to 

dynamic situations. Recent educational research 

emphasizes that creativity is not a fixed trait but a skill that 

can be cultivated through appropriate pedagogical 

interventions [13]. 

Physical education provides a unique context for 

fostering creative thinking, as movement-based tasks 

inherently involve exploration, decision-making, and 

adaptation. Studies have shown that open-ended movement 

tasks, games with variable rules, and problem-based 

physical activities significantly enhance creative outcomes 

compared to technique-oriented instruction [14]. These 

findings align with embodied cognition theory, which 

posits that cognitive processes are deeply rooted in bodily 

interactions with the environment. 

In special education, creative thinking plays a crucial 

role in promoting autonomy, self-efficacy, and adaptive 

functioning among students with intellectual disabilities. 

However, PE programs for this population often prioritize 

motor skill acquisition and safety, leaving limited 

opportunities for creative exploration and expression. A 

systematic review by Jariono et al. [15] highlighted that 

creativity-focused interventions in adapted physical 

activity remain scarce, despite strong theoretical 

justification. 

Recent empirical evidence suggests that cognitively 

demanding physical activities can effectively stimulate 

creativity in learners with special needs. For example, 

Amonkar et al. [16] demonstrated that movement programs 

incorporating decision-making and variation significantly 

improved divergent thinking among children with 

developmental disabilities. Moreover, creativity-enhancing 

PE interventions have been associated with increased 

motivation and engagement, which are critical factors for 

inclusive learning environments [17]. 

Despite these advancements, there is still a lack of 

structured instructional models that explicitly integrate 

creative thinking indicators into PE learning designs for 

students with intellectual disabilities. Most studies focus on 

short-term interventions rather than systematically 

developed and validated learning models. This gap 

underscores the necessity of research that operationalizes 

creative thinking within PE through brain-based and 

movement-centered approaches. 

1.3. Fundamental Movement Skills Development in 

Students with Intellectual Disabilities 

Fundamental movement skills (FMS), including 

locomotor, object control, and stability skills, constitute the 

foundation for lifelong physical activity and participation 

in sports. Mastery of FMS during childhood is strongly 

associated with physical competence, health-related fitness, 

and psychosocial development. For students with 

intellectual disabilities, however, delays in motor 

development are common due to limitations in 

coordination, processing speed, and motor planning [18]. 

Contemporary research emphasizes that FMS 

development in students with intellectual disabilities 

requires instructional approaches that go beyond repetitive 

practice. According to Wang et al. [19], motor learning in 

this population is significantly enhanced when instruction 

incorporates meaningful context, feedback, and cognitive 

engagement. This perspective aligns with dynamic systems 

theory, which views motor development as the interaction 

of individual, task, and environmental constraints. 

Recent intervention studies demonstrate that cognitively 

enriched movement programs lead to greater 
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improvements in FMS than traditional drill-based PE. For 

instance, Li and Hu [20] found that adapted PE programs 

integrating problem-solving and variability resulted in 

significant gains in balance, coordination, and object 

control among students with intellectual disabilities. 

Similarly, Gao et al. [21] reported that task-oriented and 

cognitively engaging activities improved motor 

competence and the transfer of skills to daily functional 

tasks. 

Despite these findings, many PE curricula for special 

education still rely on linear skill progression models that 

insufficiently address cognitive involvement. The literature 

suggests that FMS development is closely linked with 

executive functions such as attention and working memory, 

which are often impaired in students with intellectual 

disabilities [22]. Therefore, movement interventions that 

stimulate both motor and cognitive systems are particularly 

advantageous. 

Nevertheless, there remains a lack of development-

oriented PE learning models that systematically integrate 

cognitive stimulation, such as Brain Jogging, with FMS 

instruction. Most existing studies focus on intervention 

outcomes without detailing pedagogical structure or 

implementation fidelity. This limitation reinforces the 

importance of developing and validating comprehensive 

learning models that simultaneously target fundamental 

movement skills and cognitive growth. 

2. Materials and Methods 

2.1. Participants 

The participants of this study were elementary school 

students with intellectual disabilities enrolled in special 

education schools. A total of N = 30 students participated 

in the study and were assigned to two groups using 

purposive sampling: an experimental group (n = 15) and a 

control group (n = 15). 

The participants’ ages ranged from 9 to 12 years, 

corresponding to upper-grade elementary level. The 

sample consisted of 18 male and 12 female students. All 

participants had been formally identified as having 

intellectual disabilities based on official school records and 

psychological assessments conducted by certified 

professionals. The diagnostic criteria followed national 

special education guidelines, which include limitations in 

intellectual functioning and adaptive behavior manifesting 

before the age of 18. 

The severity level of intellectual disability among 

participants was classified as mild to moderate, as indicated 

in school documentation. Students with severe intellectual 

disabilities or additional physical impairments that could 

significantly limit participation in physical activity were 

excluded from the study to ensure instructional feasibility 

and safety. 

Prior to data collection, written informed consent was 

obtained from school authorities and parents or legal 

guardians. Participation in the study was voluntary, and all 

procedures adhered to ethical standards for research 

involving children with special educational needs, 

including confidentiality and the protection of participants’ 

well-being. 

2.2. Intervention Protocol 

The intervention protocol was designed to allow a clear 

comparison between the Brain Jogging–based physical 

education learning model and conventional physical 

education instruction. Both the experimental and control 

groups participated in regular physical education classes 

delivered by certified physical education teachers; however, 

the instructional content, learning structure, and cognitive 

engagement differed substantially between groups. 

 Brain Jogging–Based Physical Education Model 

(Experimental Group) 

The Brain Jogging–based learning model integrates 

coordinated physical movement with structured cognitive 

challenges, aiming to simultaneously stimulate motor 

performance and higher-order cognitive processes. The 

model was developed based on principles of brain-based 

learning and cognitive–motor integration and implemented 

through a structured learning syntax consisting of warm-up, 

core activities, and reflection. 

The core Brain Jogging activities involved multitasking 

movement patterns combined with cognitive demands, 

such as working memory, visual perception, decision-

making, and creative problem solving. Examples of Brain 

Jogging activities included: 

(1) performing locomotor movements (e.g., running, 

hopping, or lateral stepping) while responding to changing 

visual cues (colors, symbols, or numbers); 

(2) executing object control tasks (throwing or catching) 

while simultaneously recalling sequences or solving simple 

movement-related problems; and 

(3) modifying movement patterns based on teacher 

prompts that required flexibility and originality, such as 

creating alternative movement solutions to reach a target. 

Creative thinking was intentionally embedded in the 

activities by encouraging students to generate multiple 

movement solutions, adapt motor responses to changing 

rules, and explore novel ways of completing tasks. 

Fundamental movement skills were practiced within varied 

and meaningful contexts rather than through repetitive 

drills, allowing students to experience movement 

variability and adaptive motor learning. 

Each Brain Jogging session followed a consistent 

structure: 

(1) Warm-up phase (5–10 minutes) involving simple 

coordinated movements to prepare students physically and 

cognitively; 

(2) Core Brain Jogging activities (25–30 minutes) 
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integrating cognitive tasks with locomotor, object control, 

and stability skills; and 

(3) Cool-down and reflection phase (5 minutes), during 

which students were guided to reflect on the movements 

performed and the strategies they used. 

The intervention was implemented over a period of eight 

weeks, with two sessions per week, and each session lasting 

approximately 40–45 minutes. 

 Conventional Physical Education Instruction 

(Control Group) 

Students in the control group received conventional 

physical education instruction based on the existing school 

curriculum for students with intellectual disabilities. 

Instruction primarily focused on basic motor skill 

practice, including locomotor movements, object control, 

and simple games, delivered through demonstration and 

repetition. 

Teaching strategies in the control group emphasized 

teacher-directed instruction, where students followed 

predefined movement patterns with limited variation. 

Activities were largely motor-oriented and did not 

intentionally incorporate cognitive challenges such as 

problem-solving, multitasking, or creative movement 

exploration. Students practiced skills through repetitive 

drills and structured games without explicit demands on 

working memory, decision-making, or creative thinking. 

The control group received instruction with the same 

total duration and frequency as the experimental group 

(X weeks, X sessions per week, 40–45 minutes per session) 

to ensure equivalence of instructional exposure. 

2.3. Intervention Fidelity 

To ensure consistency and fidelity of implementation, 

teachers delivering the Brain Jogging intervention were 

provided with a structured instructional guidebook 

outlining lesson objectives, activity sequences, and task 

adaptations. Observations were conducted periodically to 

confirm that the experimental group followed the Brain 

Jogging protocol and that the control group adhered to 

conventional instructional practices. 

To ensure that the Brain Jogging-based physical 

education learning model was developed in a manner that 

was both scientifically rigorous and practically meaningful, 

this study adopted a Research and Development (R&D) 

approach. The methodological design was guided by the 

dual objective of producing a valid instructional model and 

confirming that the model could be realistically 

implemented within adaptive physical education settings 

for students with intellectual disabilities. Rather than 

focusing solely on outcome measurement, the 

methodology emphasized iterative development, expert 

judgment, and classroom-based testing. The overall 

methodological framework of the study is presented in 

Table 1. 

The methodological framework outlined in Table 1 

reflects a conscious effort to integrate theoretical 

grounding with practical classroom realities. The selection 

of an R&D approach allowed the study to move beyond a 

purely experimental focus by emphasizing systematic 

model development, validation, and refinement. This 

approach was particularly relevant given the diverse 

learning characteristics and instructional needs of students 

with intellectual disabilities. 

Expert validation played a central role in strengthening 

the credibility of the learning model. The use of Aiken’s V 

provided quantitative evidence of content validity while 

ensuring that instructional components were aligned with 

cognitive and motor development principles. Subsequent 

small-scale and large-scale field trials further enhanced 

ecological validity by allowing the model to be tested under 

authentic teaching conditions and adjusted based on 

practitioner feedback. 

The effectiveness of the model was examined through a 

quasi-experimental posttest-only control group design, 

which was considered appropriate given the ethical and 

logistical constraints of conducting research in special 

education settings. This design enabled a clear comparison 

between Brain Jogging–based instruction and conventional 

physical education, while minimizing disruptions to 

regular school routines. 

Overall, this methodological approach ensured that the 

developed learning model was not only valid and practical 

but also contextually appropriate, ethically responsible, and 

realistically implementable within adaptive physical 

education classrooms. As such, the methodology provides 

a solid foundation for interpreting the study’s findings and 

supports the broader applicability of the Brain Jogging–

based learning model in inclusive physical education 

practice. 
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Table 1.  Research Methodology Framework 

Component Description 

Research Design 
Research and Development (R&D) approach implemented through sequential stages: needs analysis, model 

design, expert validation, small-scale field trial, large-scale field trial, and effectiveness testing 

Participants 
Upper-grade elementary students with intellectual disabilities; certified physical education teachers; expert 

validators comprising material experts, media experts, and adaptive physical education practitioners 

Sampling 

Technique 

Purposive sampling based on participant relevance, instructional experience, and involvement in adaptive 

physical education contexts 

Product Developed A Brain Jogging–based physical education learning model supported by a structured instructional guidebook 

Needs Analysis 

Methods 

Semi-structured interviews and questionnaires administered to teachers, students, and parents to identify 

instructional challenges and unmet learning needs in adaptive PE 

Expert Validation 

Process 

Multi-round expert judgment using the Delphi technique to evaluate the clarity, relevance, and developmental 

suitability of the model 

Validity Analysis 
Content validity quantitatively assessed using Aiken’s V coefficient to determine expert agreement on 

instructional components 

Field Trial Stages Small-scale and large-scale classroom trials conducted to examine feasibility, usability, and instructional flow 

Effectiveness 

Testing Design 

Quasi-experimental posttest-only control group design comparing Brain Jogging–based instruction with 

conventional physical education 

Outcome Variables 
Creative thinking ability (fluency, flexibility, originality, elaboration) and fundamental movement skills 

(locomotor, object control, and stability skills) 

Measurement 

Instruments 

Creative thinking ability was assessed using a Creative Thinking Test adapted for physical education contexts, 

which was developed based on the four core dimensions of creativity: fluency, flexibility, originality, and 

elaboration. The test consisted of open-ended movement-based problem-solving tasks embedded within physical 

activity scenarios, requiring students to generate multiple movement solutions, modify movement patterns, and 

respond creatively to task constraints. Each dimension was scored using an analytic rubric on a 5-point scale, 

with higher scores indicating greater creative performance. 

Content validity of the creative thinking instrument was established through expert judgment involving 

specialists in physical education, special education, and educational psychology. The level of agreement among 

experts was quantified using Aiken’s V coefficient, yielding values above 0.80 for all creativity indicators, 

indicating high content validity. Inter-rater reliability was examined during pilot testing and demonstrated 

acceptable agreement (intra-class correlation coefficient > 0.75), confirming the consistency of scoring 

procedures. 

Fundamental movement skills (FMS) were assessed using a structured observation instrument adapted from 

standardized FMS assessment frameworks, covering three main skill categories: locomotor skills (e.g., running, 

jumping), object control skills (e.g., throwing, catching), and stability skills (e.g., balance, body control). Each 

skill was evaluated using performance criteria based on movement quality, coordination, and task execution. 

Scores were assigned using a criterion-referenced rubric and summed to obtain composite FMS scores. 

The FMS observation instrument demonstrated strong content validity, as confirmed by expert evaluators in 

adaptive physical education. Reliability testing conducted prior to the main study showed satisfactory inter-

observer reliability, ensuring the objectivity and consistency of movement skill assessment. All assessments were 

administered by trained physical education teachers who had received prior instruction on standardized testing 

procedures to minimize measurement bias. 

Data Analysis 

Techniques 

Descriptive statistics (means and percentages) and inferential analysis using independent samples t-tests with a 

significance level of p < 0.05 

Ethical 

Considerations 

Informed consent from schools and parents or guardians, confidentiality of participant data, voluntary 

participation, and safeguarding the well-being of students with intellectual disabilities 

 

3. Results 

3.1. Content Validity of the Brain Jogging-Based 

Learning Model 

Before the learning model was implemented in 

classroom settings, a rigorous content validation process 

was conducted to ensure its theoretical soundness, 

instructional relevance, and alignment with the 

characteristics of students with intellectual disabilities. The 

validation involved material experts, media experts, and 

certified physical education teachers, who evaluated the 

learning model and its instructional guidebook using 

structured validation instruments. 

The degree of agreement among experts was quantified 

using Aiken’s V coefficient, which is widely applied to 
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assess content validity in educational product development. 

The results of the content validity analysis are presented in 

Table 2. 

As shown in Table 2, the overall mean Aiken’s V value 

of 0.87 indicates a high level of content validity. This result 

reflects a strong consensus among experts that the Brain 

Jogging-based learning model is conceptually appropriate, 

pedagogically relevant, and suitable for use in adaptive 

physical education. The high validity scores across all 

evaluated components confirm that the model’s learning 

syntax, instructional materials, and activity designs are 

consistent with both theoretical foundations and practical 

classroom needs. 

3.2. Feasibility and Practicality of the Learning Model 

and Guidebook 

Following expert validation, the learning model 

underwent feasibility and practicality testing through 

small-scale and large-scale trials. This stage aimed to 

examine whether the model could be realistically 

implemented in school settings and whether the 

instructional guidebook was clear, user-friendly, and 

supportive of teacher practice. 

Feasibility was evaluated by expert judges, focusing on 

the implementation of the learning model, while 

practicality was assessed through evaluations of the 

guidebook used by teachers during instruction. The 

summarized results are presented in Table 3. 

The feasibility evaluation yielded an average score of 

90%, indicating that the Brain Jogging–based learning 

model is highly feasible for implementation in physical 

education classes for students with intellectual disabilities. 

Experts emphasized that the learning activities were well-

structured, adaptable, and aligned with students' motor and 

cognitive capacities. 

Additionally, the guidebook's practicality score of 82% 

demonstrates that the instructional manual is practical and 

accessible for teachers. The guidebook effectively supports 

lesson planning, activity execution, and assessment 

procedures, thereby facilitating consistent and accurate 

application of the learning model in authentic classroom 

contexts. 

3.3. Effectiveness of the Brain Jogging-Based Learning 

Model 

The effectiveness of the developed learning model was 

examined using a quantitative experimental design, 

comparing posttest outcomes between an experimental 

group that received Brain Jogging-based instruction and a 

control group that received conventional physical 

education instruction. Two primary outcome variables 

were assessed: creative thinking ability and fundamental 

movement skills. 

Statistical analysis was conducted using independent 

samples t-tests to determine whether significant differences 

existed between groups. The effectiveness results are 

summarized in Table 4. 

The effectiveness of the Brain Jogging–based learning 

model was examined through posttest comparisons 

between the experimental group (n = 15) and the control 

group (n = 15) using independent samples t-tests. 

Table 2.  Content Validity Results Based on Aiken’s V Index 

Component Evaluated Validator Group Aiken’s V Score Validity Category 

Learning model structure and syntax Material experts 0.87 High 

Instructional content relevance Material experts 0.86 High 

Media design and clarity Media experts 0.88 High 

Applicability in PE instruction PJOK teachers 0.87 High 

Overall mean validity — 0.87 High validity 

Table 3.  Feasibility and Practicality Evaluation Results 

Aspect Evaluated Evaluation Focus Respondents Mean Percentage (%) Category 

Learning model 

feasibility 

Syntax, social system, reaction principles, support 

system 
7 expert judges 90% Very feasible 

Guidebook practicality Instructional clarity, ease of use, instructional flow 3 expert judges 82% Practical 

Table 4.  Effectiveness Test Results for Creative Thinking and Fundamental Movement Skills 

Outcome Variable Group N Mean SD t-value df p-value 

Creative Thinking Ability 
Experimental 15 49.57 2.98 

5.28 28 < .001 
Control 15 39.43 6.80 

Fundamental Movement Skills 
Experimental 15 43.90 5.66 

2.36 28 .026 
Control 15 39.43 6.80 
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The results showed that students in the experimental 

group achieved significantly higher creative thinking 

scores (M = 49.57, SD = 2.98) than those in the control 

group (M = 39.43, SD = 6.80), t(28) = 5.28, p < .001. 

In addition, the experimental group demonstrated 

superior fundamental movement skills (M = 43.90, SD = 

5.66) compared to the control group (M = 39.43, SD = 6.80). 

This difference was statistically significant, t(28) = 2.36, p 

= .026. 

4. Discussion 

4.1. Interpretation of Findings in the Context of 

Existing Literature 

The present study provides robust empirical evidence 

supporting the effectiveness of a Brain Jogging-based 

physical education learning model in enhancing both 

creative thinking and fundamental movement skills among 

students with intellectual disabilities. The posttest results 

revealed statistically significant differences between the 

experimental and control groups for creative thinking 

ability and fundamental movement skills (p = 0.000 < 0.05), 

indicating that cognitively enriched movement instruction 

yields superior outcomes compared to conventional 

physical education approaches. 

Improvements in creative thinking can be attributed to 

the deliberate integration of cognitive challenges within 

Brain Jogging activities, including working memory 

engagement, visual perception tasks, and coordinated 

multitasking movements. These elements activate 

executive functions closely associated with divergent 

thinking, cognitive flexibility, and originality. This finding 

aligns with embodied cognition theory, which posits that 

cognitive processes are grounded in sensorimotor 

experiences. While prior studies have demonstrated the 

cognitive benefits of movement-based learning in typically 

developing children, the present study extends this body of 

knowledge by confirming similar effects in students with 

intellectual disabilities. 

Furthermore, the significant enhancement of 

fundamental movement skills reflects the effectiveness of 

the model’s instructional design, which emphasizes 

movement variability and adaptive task demands rather 

than repetitive drill-based practice. Locomotor, object 

control, and stability skills were developed through 

meaningful and cognitively engaging activities, consistent 

with contemporary motor learning perspectives 

emphasizing the role of cognitive involvement in skill 

acquisition. For students with intellectual disabilities, such 

an approach is particularly relevant, as it accommodates 

limitations in motor planning and attentional control. 

Collectively, these findings reinforce the notion that 

cognitive and motor development should be addressed 

simultaneously in adaptive physical education. The Brain 

Jogging–based learning model effectively bridges this gap 

by integrating brain-based learning principles into 

structured physical education instruction, thereby 

addressing key limitations identified in existing literature. 

4.2. Contributions and Limitations of the Study 

This study contributes meaningfully to the fields of 

adaptive physical education and brain-based learning by 

developing and empirically validating a structured 

instructional model tailored to students with intellectual 

disabilities. Unlike prior intervention studies that primarily 

report outcome measures, this research adopts a Research 

and Development (R&D) approach that explicitly 

operationalizes instructional components, including 

learning syntax, social system, reaction principles, and 

support systems. This comprehensive pedagogical 

framework strengthens the theoretical rigor and practical 

applicability of the model. 

The high content validity score (Aiken’s V = 0.87) 

indicates strong expert consensus regarding the model’s 

conceptual clarity, instructional relevance, and 

developmental appropriateness. Moreover, feasibility 

testing demonstrated a very high implementation score 

(90%), while the instructional guidebook achieved a strong 

practicality rating (82%). These findings confirm that the 

model is not only theoretically sound but also feasible and 

teacher-friendly in real classroom contexts, addressing a 

common challenge in adaptive physical education practice. 

Despite these strengths, several limitations warrant 

consideration. First, the study was conducted within a 

specific cultural and educational context, Indonesian 

elementary schools for students with intellectual 

disabilities which may limit generalizability to other 

regions or educational systems. Second, the relatively short 

intervention duration constrains conclusions regarding 

long-term retention and transfer of creative thinking and 

motor skills. 

Additionally, although standardized instruments 

provided reliable quantitative evidence, creative thinking is 

a complex construct that may not be fully captured through 

numerical scores alone. Future studies incorporating 

qualitative measures could offer deeper insight into 

students’ creative processes. Acknowledging these 

limitations provides important context for interpreting the 

findings while highlighting avenues for further 

investigation. 

4.3. Educational and Practical Implications 

The findings of this study have important implications 

for physical education practice, particularly within special 

education settings. The demonstrated effectiveness of the 

Brain Jogging-based learning model suggests that adaptive 

physical education curricula should move beyond 

traditional motor-skill-centered instruction and 

intentionally integrate cognitive stimulation. For students 

with intellectual disabilities, such an approach supports 
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more holistic development by addressing both motor 

competence and higher-order thinking skills. 

Pedagogically, the model promotes student-centered and 

cognitively enriched learning environments. The structured 

yet flexible learning syntax allows teachers to adapt task 

complexity to students’ abilities while maintaining 

consistent cognitive engagement. This adaptability aligns 

with inclusive education principles and supports 

differentiated instruction in heterogeneous classrooms. 

The high feasibility and practicality scores further 

indicate that the model can be realistically implemented by 

physical education teachers. The instructional guidebook 

provides clear guidance on lesson structure, activity 

progression, and assessment, thereby reducing common 

barriers to implementation in special education contexts. 

As a result, the model offers a viable alternative to 

repetitive and monotonous instructional practices that often 

limit student engagement and creativity. 

At a broader level, the model has implications for 

curriculum development and teacher professional training. 

Integrating brain-based physical education models into 

teacher education programs may enhance instructional 

innovation and effectiveness. Moreover, the model’s 

alignment with 21st-century competencies, particularly 

creative thinking, supports contemporary educational 

policies emphasizing inclusive, future-oriented learning. 

4.4. Implications for Future Research and 

Development 

While the present study establishes the effectiveness of 

a Brain Jogging-based learning model, it also highlights 

several directions for future research. Longitudinal studies 

are needed to examine the sustainability of gains in creative 

thinking and fundamental movement skills and to explore 

potential transfer effects to academic performance, social 

interaction, and daily functional activities. 

Future research should also investigate the adaptability 

of the model across diverse learner populations and 

educational levels. Extending the model to students with 

other special educational needs, such as autism spectrum 

disorder or learning disabilities, would help determine its 

broader applicability. Comparative studies involving 

typically developing students could further clarify 

differential effects and inform instructional refinement. 

Methodologically, future studies are encouraged to 

employ mixed-method approaches. Qualitative data, 

including classroom observations, teacher reflections, and 

student work samples, could provide richer insights into 

engagement, motivation, and creative expression. 

Additionally, incorporating neurocognitive or 

psychomotor assessments may deepen the understanding of 

the mechanisms underlying cognitive motor integration.  

From a development perspective, integrating digital 

technologies such as interactive media or sensor-based 

feedback may enhance engagement and scalability. Overall, 

future research should aim to refine and extend the Brain 

Jogging–based model while positioning it within a broader 

framework of innovative, inclusive, and cognitively 

enriched physical education. 

5. Conclusions 

This study concludes that the development of a Brain 

Jogging-based physical education learning model is both 

theoretically sound and empirically effective in enhancing 

creative thinking and fundamental movement skills among 

students with intellectual disabilities. Through a systematic 

Research and Development (R&D) approach, the study 

successfully designed, validated, and tested an instructional 

model that integrates cognitive challenges into physical 

movement activities, addressing a critical gap in adaptive 

physical education practice. 

The findings demonstrate that the developed model 

possesses high content validity, as indicated by an overall 

Aiken’s V index of 0.87, reflecting strong expert agreement 

regarding its conceptual clarity, instructional relevance, 

and developmental appropriateness. Furthermore, 

feasibility testing revealed a very high implementation 

score of 90%, while the instructional guidebook achieved a 

practicality rating of 82%, confirming that the model is 

both feasible and teacher-friendly in real classroom settings. 

These results indicate that the model is not only valid from 

a theoretical perspective but also practical for use by 

physical education teachers working with students with 

intellectual disabilities. 

Effectiveness testing further reinforces the significance 

of the model. Statistical analysis showed that students who 

participated in Brain Jogging-based instruction 

significantly outperformed those in conventional physical 

education classes in both creative thinking ability and 

fundamental movement skills (p = 0.000 < 0.05). These 

outcomes confirm that integrating coordinated movement, 

visual perception training, and working memory tasks 

within physical education instruction effectively stimulates 

cognitive and motor development simultaneously. 

In terms of contribution, this study extends existing 

literature by providing a structured, empirically validated 

learning model that operationalizes brain-based learning 

principles within adaptive physical education. Practically, 

the model offers an innovative instructional alternative that 

supports holistic development and aligns with inclusive 

education goals and 21st-century competencies, 

particularly creative thinking. 

In conclusion, the Brain Jogging-based learning model 

represents a viable, effective, and evidence-based approach 

for enhancing both cognitive and motor outcomes in 

students with intellectual disabilities. Future research is 

recommended to examine long-term effects, broader 

implementation contexts, and potential integration with 

digital learning technologies to further strengthen and 

expand the application of this model. 
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