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Abstract

Background Slow learners in inclusive junior high schools often face difficulties in developing gross motor skills

and Study Aim  and possess limited nutritional literacy. Both aspects are essential for fostering independence in
daily functioning and promoting a healthy lifestyle. This study aimed to evaluate the effectiveness
of active physical education-based nutrition learning in improving gross motor skills and nutritional
literacy among slow learners.

Material and This quasi-experimental study involved 40 slow learners from an inclusive junior high school.

Methods Participants were assigned to two balanced groups. The experimental group (n = 20; 10 females, 10
males) received active physical education-based nutrition learning. The control group (n = 20; 10
females, 10 males) received conventional instruction without treatment. Instruments included the
Test of Gross Motor Development-2 (TGMD-2) to assess gross motor skills and a multiple-choice
test to measure nutritional literacy. The prerequisite analyses included the Shapiro-Wilk test
(normality), Levene’s test (homogeneity of variance), and Box’s M test (homogeneity of covariance).
The hypotheses were tested using MANCOVA.

Results The MANCOVA results showed a significant treatment effect on both gross motor skills and
nutritional literacy, with substantial effect sizes (partial n2 = 0.956 for TGMD-2 and 0.903 for
nutritional literacy). The pre-test covariate for TGMD-2 significantly influenced motor skills (F =
59.23; p < 0.001), while the pre-test for nutritional literacy was not significant.

Conclusions Active physical education-based nutrition learning effectively improves both gross motor skills and
nutritional literacy among slow learners in junior high school. This approach is recommended as an
integrative strategy in inclusive education to support physical and cognitive development.

Keywords: gross motor skills, nutrition literacy, active physical education, slow learners, inclusive education.

Introduction Indi\./id.uals with s.lower learning capabilities
have distinct needs in the educational process,
especially regarding cognitive and motor skills. They
face challenges in understanding and remembering
information and require additional time to master
concepts compared to their peers [1]. In addition,
motor skills also present difficulties, as delays
in motor development affect their participation
in physical activities and physical education [2].
If opportunities for motor development are not
maximized, the consequences extend beyond
physical delays, influencing emotional, social,
and cognitive growth, which are crucial for pupils’
overall development [3]. Therefore, educators
play a key role in recognizing and addressing
the needs of slow learners. By implementing an
Individualized Education Plan (IEP), teachers can
- . ) adapt instructional strategies to better meet the
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Inclusive education aims to ensure that every
student, regardless of cognitive or physical ability,
receives equal opportunities to learn, develop, and
participate in physical and academic activities.
Among students with learning difficulties, slow
learners often encounter complex challenges that
affect both their motor and cognitive development.
Limited gross motor skills may hinder their ability to
engage in physical education effectively, while low
nutritional literacy can negatively influence their
daily habits and overall health. These interrelated
difficulties highlight the need for educational
approaches that address physical competence
and nutrition knowledge simultaneously within
inclusive school environments.
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a central role in cultivating healthy and active
lifestyles. Integrating nutritional education with
physical activities helps children improve their
motor abilities and adopt healthier habits that
promote both physical and cognitive growth. A
comprehensive review and meta-analysis conducted
in the United States indicated that collaboration
between nutritionists and sports professionals
is essential for encouraging healthy and active
lifestyles among students [5]. Similarly, another
study showed that interdisciplinary educational
interventions significantly improved students’
understanding of diet, nutrition, and physical
activity, thereby confirming the effectiveness of
integrating nutrition and health education in
fostering student development, including within
inclusive settings [6].

The 2018 Riskesdas report revealed alarming
trends in adolescent dietary habits in Indonesia:
62.2% did not have breakfast, 95.5% consumed
insufficient amounts of fruits and vegetables, and
75.7% frequently ate spicy foods. Moreover, 40.7%
reported regular intake of fried, cholesterol-rich,
and fatty foods, 26.2% consumed excessive salty
foods, and 53.1% consumed excessive sugary
foods, while 93.6% consumed inadequate fruits and
vegetables [7]. These findings align with global data
showing that approximately 390 million children
and adolescents aged 5-19 years are overweight,
while 160 million are classified as obese worldwide.
Childhood obesity poses serious concerns for
physical health and overall quality of life, as it is
associated with increased morbidity and mortality
[5]. Such statistics emphasize adolescents’ low
nutritional literacy and poor awareness of healthy
dietary habits. This situation is further aggravated
by low levels of physical activity. A systematic
review found that children, regardless of gender,
preferred sedentary activities such as video games
and television over outdoor physical activities
during leisure time, indicating a global shift toward
sedentary lifestyles [8]. This trend is also evident
among slow learners, who face the combined
challenges of limited nutritional literacy and weak
gross motor skills, placing them at greater risk of
unhealthy lifestyle patterns that further impede
motor and cognitive development.

In response, research suggests that slow
learners are more engaged when learning activities
incorporate games, as these foster motivation and
active participation [9]. Game-based activities help
develop fundamental motor skills such as running,
jumping, and kicking a ball [10]. Consequently,
physical education offers an effective approach,
as game-based learning enables slow learners to
experience concepts directly while simultaneously
supporting both motor and cognitive development
[11,12].

Other studies reinforce the importance of

integrating nutrition and physical activity.
Mafugu’s research showed that students with slow
learning conditions tend to have low nutritional
literacy, which contributes to poor gross motor
and overall physical development [13]. Without
sufficient knowledge, students are less able to make
healthy food choices, leading to unhealthy eating
patterns [13]. Healthy lifestyle habits are therefore
fundamental to supporting students’ physical and
cognitive growth [14,15]. Conversely, insufficient
physical activity contributes to poor gross motor
development, as limited exposure to movement
hinders the acquisition of essential motor skills [16].

In practice, nutrition is often taught separately
from physical education, preventing students from
connecting theoretical knowledge with practical
application. However, integrating nutrition into
physical education through structured play has
the potential to enhance understanding while
simultaneously developing gross motor skills.
Implementation challenges remain, as many
teachers lack adequate training, knowledge of
activity design, and access to sports equipment and
facilities [5]. This issue aligns with a study showing
that students understand and apply knowledge
more effectively when engaged in interactive and
practical learning experiences. Therefore, it is
essential to use diverse, engaging, and experiential
teaching methods that integrate nutrition education
with physical activities to increase student interest
and participation [17].

Analysis of research findings has shown that the
integration of nutrition education with physical
activity contributes to better motor development,
healthier lifestyle choices, and improved cognitive
outcomes among students. Researchers emphasize
that combining theoretical and practical learning
within inclusive educational environments helps
slow learners overcome limitations in both motor
and nutritional domains. However, challenges
related to limited teacher preparation, insufficient
adaptation of learning materials, and inadequate
facilities continue to hinder the full implementation
of such integrative approaches. This context
underscores the importance of exploring effective
models of active, nutrition-based physical education
that can address the complex developmental needs
of slow learners in inclusive settings.

Despite this evidence, challenges persist in
inclusive schools. Slow learners often have a
limited understanding of the importance of healthy
eating and display weak gross motor skills. These
limitations are compounded by a lack of variety in
teaching methods. Nutrition is frequently taught
through abstract student worksheets (Lembar Kerja
Siswa, or student activity sheets) without real-world
application, which reduces nutritional literacy.
Many students also show little interest in theoretical
classroom learning, preferring hands-on activities.
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Unhealthy lifestyle habits, such as frequent fast-
food consumption and low levels of physical activity,
further worsen motor skill deficiencies, leading
to negative effects on both physical and cognitive
development.

Based on the preceding analysis, it is essential
to develop an innovative learning approach that
integrates nutrition education and physical activity
within a unified framework. Such an approach
would enable slow learners to not only understand
nutritional concepts theoretically but also apply
them through meaningful physical activities. The
active physical education—-based nutrition learning
model is considered highly relevant, as it promotes
experiential learning that simultaneously stimulates
both cognitive and motor development. Although
previous studies have examined nutrition education
and physical activity, most have addressed these
areas separately. Comprehensive approaches that
combine both aspects, particularly in the context of
inclusive schools in Indonesia, remain scarce.

Therefore, this study introduces a contextual
and interactive active physical education-based
nutrition learning intervention designed to address
the limitations identified in prior research. This
approach integrates nutrition education and
physical education within a single experiential
learning framework aimed at enhancing gross motor
skills and nutritional literacy among slow learners
in inclusive junior high schools.

Materials and Methods

Participants

The participants were 8th-grade students from
an inclusive junior high school in Yogyakarta,
Indonesia, aged 13-15 years. A purposive sampling
technique was applied with the following inclusion
criteria: (1) students identified as slow learners
based on psychological assessment or diagnosis, (2)
aged 13-15 years, (3) non-athletes, (4) physically
healthy and able to participate in light-to-moderate
physical activities (verified by a doctor’s certificate),
and (5) obtained parental or guardian consent.
Exclusion criteria included: (1) students with severe
physical disabilities, (2) students with chronic
illnesses, and (3) students who participated in less
than 80% of the program.

A total of 50 students were screened, and 40
met the eligibility criteria. The eligible participants
were proportionally assigned to two groups: the
experimental group (n = 20; 10 females, 10 males),
which received the Active Physical Education-Based
Nutrition Learning intervention, and the control
group (n = 20; 10 females, 10 males), which received
conventional instruction without the intervention.

Ethical clearance and an official university
approval letter were obtained (No. B/679/UN34.16/
PT.06.01/2025). Written parental or guardian
consent was also secured before participation.

Research Design

This study employed a quasi-experimental
design with a pretest—posttest control group, as
illustrated in Figure 1. The experimental group
received the Active Physical Education-Based
Nutrition Learning intervention for 16 weeks, while

Selection of Research
Subjects

p——

Experimental Group
(EXP)

J L

\

Control Group
(CON)

PRETEST

Based Nutrition Learning

Experimental Treatment:
Active Physical Education-
Media (for 16 weeks)

No treatment.

POSTEST

Figure 1. Research flow.
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the control group received no treatment.
Procedure

Experimental Group (EXP)

The experimental group participated in the
Active  Physical Education-Based Nutrition
Learning program, which consisted of 12 sessions.
Each session lasted 3 x 40 minutes (120 minutes),
following the inclusive school physical education
schedule, and included three main phases: warm-up
(10-15 minutes), main activity (80-90 minutes), and
cool-down (10-15 minutes). The exercise intensity
was maintained at a moderate level according to
the Borg Rating of Perceived Exertion (RPE) scale
(11-13), indicating that students perceived the
activities as “somewhat hard” but still manageable.
This intensity was chosen to ensure safe, inclusive,
and meaningful participation, particularly for slow
learners. The Borg RPE scale has been widely used
in studies involving children’s physical activity,
including research on participants aged 11-14
years, which confirmed that they could reliably
regulate their physical effort corresponding to RPE
levels 9, 13, and 17 [18]. Each session consisted of
3-5 repetitions of movements, interspersed with
2-minute rest intervals between sets. Instructions
were delivered briefly and clearly, supported by
visual media such as food images, color symbols,
and nutrition-category cards to facilitate students’
understanding.

The intervention consisted of structured physical
activities that integrated nutrition education
through weekly games and movement-based
sessions, as outlined below:

1. Week 1 (Orientation): Introduction to program
objectives, procedures, and benefits, followed
by pretests (TGMD-2 and nutritional literacy).

2. Weeks 2-3 (Understanding nutrients and their
types): Nutrition Relay — a relay race in which
students categorized food cards into nutrient
groups (carbohydrates, protein, fat, vitamins,
minerals, water).

3. Weeks 4-5 (Nutritional functions): Nutritional
Ball Throw — students threw food-labeled balls
into baskets representing nutritional functions
(energy source, body-building, and protective
materials).

4. Weeks 6-7 (Grouping foods by nutrients): Food
Basket Game — an obstacle course combined
with the categorization of food-labeled balls.
Students ran through zigzag obstacles, crawled,
jumped, and then threw plastic balls with
food pictures into baskets according to their
nutritional content.

5. Weeks 8-9 (Linking food to energy needs):
Energy Race — students performed movements
on two track lines (high energy = 20 m sprint;
low energy = leisurely walk or light jumps). After
completing the exercise, they attached food

pictures corresponding to the energy lines.

6. Weeks 10-11 (Connecting food with health
benefits): Nutrition Strike Ball — students hit
or kicked food-labeled balls into health-related
categories (e.g., milk —» healthy bones; fish —
strong muscles; fruit - body resistance; sweet
potato — energy).

7. Week 12 (Evaluation): Post-tests (TGMD-2 and
nutritional literacy). The experimental group
then conducted a program evaluation, discussed
challenges and solutions, and received
reinforcement on maintaining a balanced diet
and regular physical activity.

Learning Program Intervention

The Active Physical Education-Based Nutrition
Learning program was developed and validated
through an expert evaluation process involving
seven specialists. The expert panel included
three specialists in teaching materials, three
experts in special needs education (slow learners),
and one expert in learning media. Each expert
independently assessed the program’s content
accuracy, instructional clarity, and suitability for
slow learners. Their evaluations were used to refine
the structure, activities, and visual components of
the learning materials.

To enhance the transparency and reproducibility
of this study, sample learning materials were
developed, including:

(1) student worksheets containing

instructions and reflection prompts;

(2) game rules and activity guidelines describing

session flow, duration, and objectives;

(3) visual aids used throughout the intervention

sessions.

All these elements were compiled into the
Teaching Module “Active Physical Education-Based
Nutrition Learning, «which provides a complete
description of the instructional design, learning
objectives, teaching media, and step-by-step session
implementation.

The reliability of the Active Physical Education—
Based Nutrition Learning program was assessed
using Cronbach’s Alpha coefficients, all of which
exceeded the minimum acceptable value of 0.60,
confirming the program’s internal consistency and
dependability [19,20].

Teaching Module “Active Physical Education—
Based Nutrition Learning”

Learning Achievements: Students are able
to demonstrate their ability to perform sports
movements and develop healthy lifestyle behavior
patterns through fun and meaningful physical
activities.

Learning Objectives:

1. To understand the concept of nutrition and the
function of nutrients through active physical
activities.

task
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2. To categorize foods based on their nutritional
content.

3. Torelate different types of food to energy needs
and health benefits.

4. To demonstrate improvement in gross motor
skills through physical activity—based games
and nutrition education.

Subject: Physical Education.

Curriculum: Independent Curriculum.

Class: Phase D - Junior High School (Grade VII).

Time Allocation: 12 meetings x 120 minutes (3 x
40 minutes).

A. Material Description

The learning materials integrate physical
education and nutrition education through activity-
based games designed to strengthen understanding
of nutrition concepts (nutrient types, functions,
energy, and health benefits) and to develop basic
motor skills (locomotor, non-locomotor, and
manipulative).

B. Teaching Media

e Food picture cards (carbohydrates, proteins, fats,
vitamins, minerals, water)

e Food-labeled plastic balls

o Baskets or basketball rings labeled with
nutritional functions

e Energy images (high and low)

e Whistles, ropes, cones, a scoreboard, and
reflection papers

C. Learning Steps

1.Meeting 1: Program Orientation and Pretest

Objective: To introduce the program, explain the
objectives and benefits of the activities, and conduct
pretests on motor skills (TGMD-2) and nutritional
literacy.

Time: 120 minutes

Main Activity (80-90 minutes): Explanation
of objectives and procedures, completion of the
nutritional literacy instrument, and implementation
of the TGMD-2 test (locomotor and object control).

Cool-down (10-15 minutes): Light muscle
relaxation and brief reflection on the importance
of maintaining an active and nutritionally balanced
lifestyle.

Rice Corn

Milk

gr-‘
g | |

Figure 2. Visual teaching media used in the “Nutrition Relay” game.
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2.Sessions 2-3: “Nutrition Relay” Game
Objective: To identify groups of nutrients

(carbohydrates, proteins, fats, vitamins, minerals,

water).

Equipment: Food picture cards, colored nutrient
category boards, and track cones.
Teaching Media: The visual teaching media used

in this activity are shown in Figure 2.

Rules (Summary):

« Each team lines up at the starting line.

» The teacher announces a nutrient category (e.g.,
carbohydrates).

¢ One student runs to pick the corresponding
food card and attaches it to the correct category
board.

» Thefastest and most accurate team earns points.

e Warm-up (10-15 minutes): Light jogging
around the field and dynamic stretching.

e Main Activity (80-90 minutes): Implementation
of the “Nutrition Relay” game according to the
rules, repeated for 3 sets x 5 minutes with a
2-minute rest between sets, varying the nutrient
categories in each round.

e Cool-down (10-15 minutes): Easy walking and
static stretching while reviewing examples of
nutritious foods.

3. Sessions 4—5: “Nutritional Ball Throw” Game

Objective: Torelate food types to their nutritional
functions (energy, building, and protection).

Equipment: Food picture balls and baskets
labeled with nutritional functions.

Media: The visual teaching media used in this

activity are shown in Figure 3.

Rules (Summary):

e Students throw food picture balls into baskets
corresponding to the correct nutritional
function.

o Each correct throw earns one point.

e The team with the highest score wins.

e  Warm-up (10-15 minutes): Throw-and-catch
pairing and arm stretching exercises.

e Main Activity (80-90 minutes): Implementation
of the “Nutritional Ball Throw” game in group
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format, with variations in distance and ball size.
The game is repeated for 3 sets x 5 minutes, with
a 2-minute rest between sets.

e Cool-down (10-15 minutes): Breathing
exercises and discussion about the functions of
food in the body.

4.Sessions 6-7: “Food Basket Game”

Purpose: To develop basic movement skills and

reinforce understanding of nutrient groupings.

Equipment: Food balls, nutrition baskets, and

obstacles (cones, ropes, low bars).

Media: The visual teaching media used in this

activity are shown in Figure 4.

Rules (Summary):

e Students complete the obstacle track
(running, jumping, crawling).

e They collect food balls and place them in
baskets according to the correct nutrient
group.

e Scores are based on speed and accuracy.

e Warm-up (10-15 minutes): Zigzag running,
jumping on the spot, and dynamic stretching.

e Main Activity (80-90 minutes):
Implementation of the “Food Basket

Game” with obstacle variations. The game
is repeated for 3 sets x 5 minutes with a

Vitamin

2-minute rest between sets.

e Cool-down (10-15 minutes): Slow walking
and full-body stretching.

5.Sessions 8-9: “Energy Race” Game

Objective: To understand the concept of food

energy and its relationship to physical activity.

Equipment: Food images with energy values, and

two marked paths — one for “high energy” and one
for “low energy.”

Media: The visual teaching media used in this

activity are shown in Figure 5.

Rules (Summary):

» Students select a food picture.

o If the food represents high energy — they
perform a 20 m sprint; if it represents low
energy — they walk leisurely.

o After completing the movement, students
attach the food image to the corresponding
energy path.

e  Warm-up (10-15 minutes): Light jogging
and dynamic stretching.

e Main Activity (80-90 minutes):
Implementation of the “Energy Race” game
with rotation of student roles. The game
is repeated for 3 sets x 5 minutes, with a
2-minute rest between sets.

Building Substance

Figure 4. Visual teaching media used in the “Food Basket Game.”
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Cool-down (10-15 minutes): Leisurely
walking, relaxation, and discussion about
balanced energy in daily nutrition.

6.Sessions 10-11: “Nutrition Strike Ball” Game

Objective:

To link food items with their

corresponding health benefits.

Equipment: Food picture balls and a target board
with health benefit categories.

Media: The visual teaching media used in this
activity are shown in Figure 6.

Rules (Summary):

Students kick or hit food picture balls
toward target areas that correspond to the
appropriate health benefit (e.g., milk -
healthy bones).

Objective: To assess improvements in motor skills
(TGMD-2) and nutritional literacy, and to reinforce
students’ commitment to a healthy lifestyle.

Warm-up (10-15 minutes): Light exercise
and joint stretching performed together.
Main Activity (80-90 minutes):

— Administration of posttests on gross motor
skills (TGMD-2) and nutritional literacy.

— Discussion of learning outcomes and
evaluation of students’ experiences during
the program.

Cool-down (10-15 minutes): Relaxation and
breathing exercises, followed by affirmation
of commitment to maintaining an active and
nutritionally balanced lifestyle.

D. Evaluation

The evaluation covered two main aspects:
Cognitive: Nutritional literacy test (20 multiple-
choice questions).
Psychomotor: Assessment of gross motor skills
using the Test of Gross Motor Development-2
(TGMD-2).

E. Attachment
Student Worksheets (LKPD)
Active Physical Education-Based Nutrition
Learning
Phase: D (Grade VII)
Time Allocation: 12 meetings (3 x 40 minutes
per meeting)

e Scores are based on accuracy in direction
and benefit classification.

*  Warm-up (10-15 minutes): Light kickingand 1.
punching movements, followed by dynamic
stretching.

¢ Main Activity (80-90 minutes):
Implementation of the “Nutrition Strike
Ball” game in groups. The game is repeated
for 3 sets x 5 minutes with a 2-minute rest 1.
break between sets. 2.

» Cool-down (10-15 minutes): Stretching of
leg and arm muscles and reflection on the
health benefits of food. 4,

7.Meeting 12: Posttest and Reflection

&

w

Rice Corn

Milk

g | |

Figure 5. Visual teaching media used in the “Energy Race” game.

Milk'

Figure 6. Visual teaching media used in the “Nutrition Strike Ball” game.
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General Instructions

Part A: Game Activities and Self-Observation
The student worksheet for recording movements,
recognized foods, and perceived benefits during
each game activity is presented in Table 1.
Part B: Self-Reflection
Students reflected on their understanding
of nutrition concepts and their participation in
activities by answering the following questions:
«  Give two examples of foods that belong to the
carbohydrate group.
«  What are the benefits of protein for your body?
« When does your body need high energy?
+ Name two healthy eating habits you want to
maintain after participating in this activity.
« Rate your level of activity during this session by
ticking (V).
The categories used for student self-assessment
are presented in Table 2.

Facilitators, Training, and Fidelity Monitoring

All activities in the experimental group were
facilitated by Physical Education (PE) teachers
who held at least a bachelor’s degree in Physical
Education and were either certified civil servants
(ASN) or had a minimum of two years of teaching
experience in inclusive schools. These criteria
ensured that facilitators possessed sufficient
pedagogical competence and experience working
with students with special educational needs.

Before the intervention, all PE teachers
participated in a two-week intensive training
program to ensure instructional consistency and
adaptive teaching competence when working with
slow learners. The training included workshops,
microteaching sessions, and guided simulations

focusing on three core competencies:
(1) delivering adaptive verbal
instructions;
(2) using visual learning media such as food
cards, color symbols, and nutrition-category boards;
(3) applying a structured fidelity checklist to
monitor adherence to the intervention protocol.
During the intervention, weekly fidelity
monitoring was conducted by the research team
using a standardized observation sheet that assessed
session duration, clarity of instruction, activity
flow, and student engagement. This systematic
monitoring ensured consistent implementation of
all sessions according to the intended design of the
intervention.

Control Group (CON)

The control group (CON) participated in
traditional nutrition learning sessions integrated
within conventional physical education classes.
The program was conducted over 12 sessions of 120
minutes each (3 x 40 minutes), consistent with the
schedule of the experimental group. Each session
included a brief lecture and a question-answer
segment delivered by the PE teacher, focusing on
the same nutrition topics as those taught in the
experimental group (e.g., types of nutrients, their
functions, and healthy food choices). No physical
activity-based learning methods or interactive
games were applied.

The instructional format emphasized teacher
explanation, note-taking, and verbal recall
exercises, representing a passive learning condition.
The exercise intensity during the physical activity
components was maintained at a moderate level
(Borg scale 11-13) to ensure comparable physical
engagement across groups. During the first and final

and visual

Table 1. Student worksheet for game activities and self-observation

No. Game Name Type of Movement

Examples of Foods

Benefits of Activities for the

Performed Recognized Body

1 Nutrition Relay sgggggg’ grabbing, Rice, bread, tempeh }(r:llgsv(iZSSgspeed and nutritional
9 Nutritional Ball

Throw  eeeeeesesse s
3 Food Basket GAME  .ccccvverreeceecee eeveveeeeeeeenneess eeeeesessesssesnnens

Energy Race  crrriiiiiiiiiisrrrrirreseseessee ereesessessessssenes
5 Nutrition Strike @ e,

Ball

Table 2. Student self-assessment of activity participation level

Category Description Choice
Active Participated fully, showed enthusiasm, and cooperated well with friends O
Moderately Active Participated but occasionally lacked focus O
Needs Guidance Often passive and required teacher encouragement O
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weeks, participants completed pretest and posttest
assessments (TGMD-2 and nutritional literacy
tests) to allow for equitable comparison. After the
intervention, the control group was offered the
opportunity to participate in the Active Physical
Education-Based Nutrition Learning program as
a delayed intervention, ensuring ethical equity in
participation.

Instruments

Nutrition Literacy Test

Nutritional literacy was assessed using a 20-item
multiple-choice test covering five key indicators.
The indicators and corresponding item numbers
were as follows:
1. Understanding nutrition concepts — items 1-4.
2. Identifying nutrient functions — items 5-8.
3. Grouping foods based on nutrient content —
items 9-12.
4. Linking food to energy needs — items 13-16.
5. Linking food to health benefits — items 17-20.
After developing the multiple-choice instrument,
content validation and reliability testing were
carried out. The validation was performed by
seven experts using the Aiken’s V method, and the
reliability was tested using Cronbach’s Alpha. The
results showed satisfactory validity (V = 0.78) and
high internal consistency (a = 0.833 for 12 items),
confirming that the instrument was appropriate
for assessing nutritional literacy among inclusive
junior high school students.

Gross Motor Skills Test

Gross motor skills were assessed using the Test of
Gross Motor Development, Second Edition (TGMD-
2). This standardized instrument is designed to
measure fundamental movement skills in children
aged 3 to 10 years [21].

The justification for using this test in the present
study is based on recommendations found in
previous research [22, 23], which indicate that the
TGMD-2 is appropriate for individuals with special
needs or developmental delays who may be older
than 10 years. The gross motor profiles of students
with learning difficulties are often comparable to
those of younger children, particularly in locomotor
skills (running, leaping, hopping) and object control
skills (throwing, catching, kicking) [21, 22, 23].
The TGMD-2 demonstrates strong psychometric
properties and has been widely applied in
studies involving children with various motor or
developmental challenges [22].

Statistical Analysis

All statistical analyses were performed using
IBM SPSS Statistics for Windows, version 30 (IBM
Corp., Armonk, NY, USA). The Shapiro-Wilk test
was applied to assess data normality, as the sample
size was fewer than 20 participants [23]. The
Levene’s test was used to examine the homogeneity
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of variance, while Box’s M test was employed to
verify the homogeneity of covariance matrices.
Normalized gain (N-gain) scores were calculated
and classified according to Hake’s criteria to
determine the improvement in gross motor skills
and nutritional literacy. Multivariate Analysis
of Covariance (MANCOVA) was used to test the
study hypotheses, with pretest scores included as
covariates. This analytical approach was chosen
because the study involved two related dependent
variables and required controlling for baseline
differences between groups. MANCOVA was
considered appropriate as it allows for simultaneous
testing of treatment effects, increases statistical
power, and provides more reliable results than
univariate analyses [24].

Results

The program’s validity and reliability were
analyzed using the Content Validity Index (CVI)
and Cronbach’s Alpha. The combined results of
the media and material expert assessments are
presented in Table 3.

Based on the validation results summarized in
Table 3, all evaluated aspects met the very feasible
criteria. For the media expert assessment, the aspects
of visual clarity and movement representation,
media safety and suitability, and ease of use were
all rated very feasible. Likewise, the material expert
evaluation showed that integration of nutrition
content with physical activity, quality of learning
materials, and usefulness were each categorized
as very feasible. Therefore, the Active Physical
Education-Based Nutrition Learning program was
determined to be highly feasible for implementation
in inclusive school settings.

The reliability of the Active Physical Education—
Based Nutrition Learning program was evaluated
using Cronbach’s Alpha to determine the internal
consistency of each assessment aspect. The
summary of the reliability test results is presented
in Table 4.

As shown in Table 4, all Cronbach’s Alpha
coefficients exceeded the minimum threshold
of 0.60, indicating high internal consistency and
stability of the learning program. According to
previous research, coefficients above 0.60 are
considered acceptable for reliability [19,20].
Therefore, the Active Physical Education-Based
Nutrition Learning program was confirmed to be
both valid and reliable for implementation.

The content validation of the nutrition literacy
instrument was conducted by seven expert raters
using the Aiken’s V coefficient. The evaluation
covered twelve rated aspects, focusing on content
relevance, clarity, sequencing, and language
suitability for inclusive junior high school students.
The detailed results of the validation process are
presented in Table 5.
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Table 3. Expert Validation Results for the Active Physical Education—-Based Nutrition Learning Program

Total Average Percentage
No. Aspects of Assessment Score Score (%) Category
Media Expert
Evaluation
1 Visual Clarlt.y & Movement 161 3.8% 95.83 Very.
Representation Feasible
. s Very
2 Media Safety and Suitability 196 3.50 87.50 .
Feasible
3 Media Ease of Use 175 3.57 89.29 Very‘
Feasible
Subtotal (Media Very
Experts) 3.63 90.87 Feasible
Material Expert
Evaluation
Integration of Nutrition Materials Very
1 with Physical Activity 84 3.50 87.50 Feasible
2 Quality of Learning Materials 89 3.59 89.77 Very
~ ) ) Feasible
3 Usefulness 82 3.49 86.54 Very'
Feasible
Subtotal (Material Very
Experts) 3.53 87.94 Feasible

Table 4. Reliability Test Results of the Active Physical Education-Based Nutrition Learning Program

No. Eligibility Aspects Cronbach’s Alpha Status

1 Visual Clarity & Movement Representation 0.856 Reliable
2 Media Safety and Suitability 0.808 Reliable
3 Media Ease of Use 0.821 Reliable
4 Integration of Nutrition Materials with Physical Activity 0.838 Reliable
5 Quality of Learning Materials 0.884 Reliable
6 Usefulness 0.871 Reliable

As shown in Table 5, all twelve rated aspects
achieved Aiken’s V values exceeding the minimum
threshold of 0.74, with an average coefficient of
0.78.

This study generated data that were
systematically analyzed using several statistical
procedures, including descriptive analysis,
assumption testing (normality, homogeneity
of variance, and homogeneity of covariance),
calculation of normalized gain (N-gain), and the
main analysis employing MANCOVA on the variables
of gross motor skills and nutritional literacy among
slow learners in inclusive junior high schools.

The presentation of results was organized
sequentially, beginning with descriptive statistics,
followed by assumption testing, effectiveness
estimation using N-gain, and concluding with
hypothesis testing.

The descriptive findings for both the TGMD-2
(gross motor skills) and Nutrition Literacy tests are
presented in Table 6.

According to Table 6, the descriptive findings
of the TGMD-2 test indicate that the experimental
group achieved a pre-test mean score of 88.80
(range 79-98), showing that their initial gross
motor abilities were within this range. After the
intervention, the mean score increased markedly
to 117.15 (range 111-126), indicating a substantial
improvement in fundamental motor skills.

The control group exhibited a pre-test mean
score of 88.90 (range 80-95) and a post-test mean
of 93.20 (range 84-98), reflecting only a slight
improvement. These results suggest that the
intervention was effective in enhancing gross motor
abilities compared with the untreated group.

Similarly, the descriptive statistics for the
Nutrition Literacy test show that the experimental
group’s mean score rose from 40.00 (range 30-55)
at pre-test to 79.00 (range 70-90) at post-test,
indicating a significant improvement in nutrition
knowledge. The control group’s mean score
increased only slightly, from 43.25 (range 30-55) to
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Table 5. Validation of the Nutrition Literacy Question Instrument

No. Rated Aspect Xxs V Description
1 The questions presented cover the concept of nutrition. 21 0.75  Accepted
2 The questions aim to improve the nutritional literacy of inclusive junior high 21 075 Accepted
school students.
3 The questions are presented sequentially, from easy to difficult. 22 0.79  Accepted
4 The questions cover the concept of nutrition. 24  0.86 Accepted
5 The questions cover the functions of nutrients. 21 0.75  Accepted
6 The questions cover nutritious food groups. 21 0.75  Accepted
7 The questions cover nutritional needs. 22 0.79  Accepted
8 The questions cover the benefits of nutritious foods. 21 0.75  Accepted
9 The questions are neither too easy nor too difficult. 22 0.79  Accepted
10 The questions comply with the curriculum standards for inclusive junior high 16 080 Accepted
school students.
11 The vocabulary used is appropriate for the students’ comprehension level. 22 0.79  Accepted
12 g/l}:; E};g‘uage used follows PUEBI (The Indonesian Spelling System General 22 079  Accepted
Average 21 0.78  Accepted
Note. V for rater = 7; at a 5% error rate, a minimum value of 0.74 is considered acceptable.
Table 6. Descriptive Results of TGMD-2 and Nutrition Literacy Tests
Test Type Group N Mean SD Min Max
Pre-Test Experimental 20 88.80  5.207 79 98
. Post-Test Experimental 20 117.15 4.568 111 126
TGMD-2 (Gross Motor Skills)
Pre-Test Control 20 88.90 3.582 80 95
Post-Test Control 20 93.20  3.708 84 98
Pre-Test Experimental 20 40.00 6.882 30 55
. . Post-Test Experimental 20 79.00 5.282 70 90
Nutrition Literacy
Pre-Test Control 20 43.25  6.742 30 55
Post-Test Control 20 45.00 6.489 35 55

45.00 (range 35-55), demonstrating that meaningful
gains in nutritional literacy occurred primarily in
the experimental group following the intervention.

Normality Test Results

The assumption of normality was tested using
the Shapiro—Wilk test for both dependent variables
— TGMD-2 (gross motor skills) and Nutrition
Literacy.

The results demonstrated that all significance
values for both the experimental and control groups,
in pre-test and post-test conditions, were greater
than 0.05, confirming that the data were normally
distributed.

The detailed outcomes of the normality test for
both variables are presented in Table 7.

As shown in Table 7, all significance values for
both TGMD-2 and Nutrition Literacy exceeded 0.05,
indicating that the data met the assumption of
normality across all groups and testing phases.

Homogeneity of Variance Test Results

The homogeneity of variance assumption was
examined using Levene’s Test for both dependent
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variables - TGMD-2 (gross motor skills) and
Nutrition Literacy.

The results confirmed that all significance values
exceeded 0.05, indicating that the variance across
groups was homogeneous.

The detailed findings of Levene’s Test for both
variables are presented in Table 8.

As shown in Table 8, both TGMD-2 and Nutrition
Literacy variables produced significance values
greater than 0.05 (0.166 and 0.480, respectively),
confirming that the homogeneity of variance
assumption was satisfied for both datasets.

Homogeneity of Covariance Test Results

The homogeneity of covariance was examined
using Box’s M Test.

The analysis produced a Box’s M value of 12.583
with a significance level of 0.082 (p >0.05), indicating
that the covariance matrices across groups were
homogeneous.

Therefore, the assumption of homogeneity of
covariance was satisfied.

N-Gain Results
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Table 7. Normality Test Results of TGMD-2 and Nutrition Literacy

Test Type Group Sig. (Shapiro-Wilk) Interpretation
Pre-Test Experimental 0.948 Normal
. Post-Test Experimental 0.074 Normal
TGMD-2 (Gross Motor Skills)
Pre-Test Control 0.358 Normal
Post-Test Control 0.102 Normal
Pre-Test Experimental 0.157 Normal
. . Post-Test Experimental 0.128 Normal
Nutrition Literacy
Pre-Test Control 0.380 Normal
Post-Test Control 0.101 Normal
Table 8. Results of Homogeneity of Variance Test for TGMD-2 and Nutrition Literacy
Test Type F df1 df2 Sig. Interpretation
TGMD-2 (Gross Motor Skills) 1.992 1 38 0.166 Homogeneous variance (p > 0.05)
Nutrition Literacy 0.510 1 38 0.480 Homogeneous variance (p > 0.05)
Table 9. N-Gain Results for TGMD-2 and Nutrition Literacy
Test Type Group Pre Post N-Gain Percentage (%) Category
. Experimental 88.80 117.15 28.35 72.32 Moderately effective
TGMD-2 (Gross Motor Skills) )
Control 88.90 93.20 4.30 10.99 Not effective
. . Experimental 40.00 79.00 39.00 65.00 Moderately effective
Nutrition Literacy .
Control 43.25 45.00 1.75 3.08 Not effective

The normalized gain (N-Gain) analysis was
conducted to measure the relative improvement
in both gross motor skills (TGMD-2) and nutrition
literacy between the pre-test and post-test phases.

The results showed that the experimental group
experienced substantial increases across both
variables, while the control group demonstrated
minimal changes.

The detailed N-Gain results for both tests are
presented in Table 9.

As shown in Table 9, the experimental group
achieved markedly higher N-Gain percentages
in both TGMD-2 (72.32%) and nutrition literacy
(65.00%),indicatinga moderate level of effectiveness
for the intervention.

In contrast, the control group demonstrated only
marginal gains of 10.99% and 3.08%, respectively,
classified as not effective.

These findings confirm that the Active Physical
Education-Based Nutrition Learning program
substantially improved both gross motor skills and
nutrition literacy among slow learners compared
with conventional instruction.

MANCOVA Hypothesis Testing Results

The MANCOVA analysis was conducted to
examine the overall effect of the Active Physical
Education-Based Nutrition Learning intervention
on the combined dependent variables [gross motor
skills (TGMD-2) and nutrition literacy] while
controlling for pre-test scores. The multivariate test

results using Pillai’s Trace are presented in Table 10.

As shown in Table 10, the MANCOVA results
revealed a statistically significant multivariate
effect of group on the combined dependent variables
(p < 0.001), indicating that the intervention had
a substantial influence on both outcomes even
after controlling for pre-test scores. The analysis
also confirmed that only the TGMD covariate was
significant, while the nutrition literacy covariate
was not. These findings demonstrate that the
applied learning intervention effectively improved
both gross motor skills and nutrition literacy among
slow learners.

The univariate results were analyzed to identify
the specific effects of the intervention on each
dependent variable [gross motor skills (Post-
TGMD) and nutrition literacy (Post-Literacy)] after
controlling for the pre-test covariates. The results
of the univariate MANCOVA tests are presented in
Table 11.

As shown in Table 11, both dependent variables
— gross motor skills and nutrition literacy —
demonstrated statistically significant improvements
following the intervention (p < 0.05). The large
effect sizes indicate that the applied program had
a powerful influence on students’ development
across both domains. The covariate Pre-TGMD
was significant only for the motor skill outcome,
confirming that initial motor ability partially
influenced post-intervention performance, while
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Table 10. Multivariate MANCOVA Results (Pillai’s Trace)

Effect Statistics Value F Sig. Partial n2 Category Interpretation
Group Pillai’s Trace 0.973  628.0 0.000 0.973 Large Significant effect of group on
combined DVs
Pre-TGMD  Pillai’s Trace 0.644 31.64 0.000 0.644 Large  Sisnificant effect of TGMD
covariate
. s Nutrition literacy covariate not
Pre-Literacy Pillai’s Trace 0.048 0.884 0.422 0.048 Small

significant

Note. According to Cohen, effect sizes are interpreted as small (n* = 0.01), medium (n* = 0.06), and large (n>

=0.14).

Table 11. Univariate MANCOVA Results on Dependent Variables

Source DV F Sig. Partial n> Category Interpretation

Group Post-TGMD 791.11 0.000 0.956 Large Significant difference, large effect
Group Post-Literacy  333.89 0.000 0.903 Large Significant difference, large effect
Pre-TGMD Post-TGMD 59.23  0.000 0.622 Large Significant covariate

Pre-TGMD Post-Literacy  1.77 0.191 0.047 Small Not significant

Pre-Literacy Post-TGMD 0.00 0.996 0.000 None Not significant

Pre-Literacy Post-Literacy 1.79 0.190 0.047 Small Not significant

Note. According to Cohen, effect sizes are interpreted as small (n* = 0.01), medium (n* = 0.06), and large (n>

=0.14).

Pre-Literacy did not significantly affect the results.

Overall, the findings confirm that the Active
Physical Education-Based Nutrition Learning
program effectively enhanced both motor and
cognitive aspects of student development within
the inclusive school setting.

Taken together, these findings provide robust
evidence that the culturally adapted and physically
active nutrition education model was highly effective
for slow learners in inclusive junior high school
settings. The magnitude of the effects demonstrates
the program’s potential for replication and its
practical relevance in improving students’ holistic
health literacy and physical competence.

Discussion

This study aimed to evaluate the effectiveness of
active physical education-based nutrition learning
in improving gross motor skills and nutritional
literacy among slow learners. The findings showed
that incorporating nutrition instruction into active
physical education lessons in inclusive junior high
schools significantly enhanced both gross motor
abilities and nutritional literacy among students
with learning difficulties. The MANCOVA results
confirmed this effectiveness, revealing a substantial
impact on both dependent variables, as reflected
by the high partial n? values (0.956 for TGMD-2
and 0.903 for nutritional literacy). These outcomes
demonstrate that the intervention successfully
improved both motor and cognitive domains.

This study aligns with prior studies. One
study indicated that organized physical exercise
significantly influences pupils’ gross motor
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development, especially for those with special
needs [25]. Another study revealed that children
participating in both unstructured and organized
play have enhanced motor coordination. However,
this requires intentional teaching tactics to
maximize advantages [10]. Moreover, WHO
recommendations emphasize that physical exercise
is crucial for physical and mental health as well as for
motor development [26]. These studies collectively
demonstrate that systematic physical exercise
treatments enhance motor abilities, physical fitness,
and academic and cognitive areas.

Beyond motor development, this study also
reinforces the importance of innovative strategies
to improve nutritional literacy. Balanced nutrition
podcasts enhance student engagement and
understanding [27]. Nutrition education programs
significantly improved adolescents’ nutritional
knowledge and practices [28]. Another study found
thatanimated media effectivelyincreased knowledge
and promoted healthier eating behaviors [29]. These
studies emphasize that diverse and interactive
learning strategies foster active participation and
meaningful learning outcomes.

Taken together, these findings suggest that
integrating nutrition education with active physical
education creates a dual impact. It enhances gross
motor skills while simultaneously improving
nutrition literacy. These domains are crucial for
inclusive students, as motor development supports
independence in daily activities, builds self-
confidence, and encourages active engagement
in physical environments [30]. Nutrition literacy
equips students with the knowledge and habits
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necessary to maintain a healthy lifestyle. It enables
them to make informed dietary choices that promote
long-term well-being [31, 32, 33, 34]. Strengthening
these two aspects simultaneously is particularly
important for inclusive education, as it fosters
both physical independence and consistent health-
promoting behaviors.

Covariate analysis revealed that initial TGMD-
2 scores (Pre-TGMD) significantly predicted post-
intervention gross motor outcomes (F = 59.23;
p < 0.001; partial n2 = 0.622). This indicates that
baseline motor competence plays a crucial role in
subsequent development. It aligns with several
studies that confirmed the lasting influence of early
motor competence on later achievement [35, 36, 37].
Conversely, initial nutritional literacy scores did not
significantly influence post-test outcomes (p > 0.05;
partialn2 < 0.05). This suggests that the intervention
itself primarily drove improvements. This finding is
consistent with previous studies emphasizing that
comprehensive and practical nutrition education
programs can improve dietary practices regardless
of students’ prior knowledge [38, 39].

These findings are theoretically substantiated by
Piaget’s theory of learning through play, Bandura’s
social learning theory, and Vygotsky’s constructivist
framework. These theories emphasize the
significance of direct experience, social interaction,
and cooperation in the learning process. Numerous
studies indicate that interactive and collaborative
learning environments enhance both motivation
and the application of information [40, 41, 42].

This study contributes to inclusive physical
education by presenting a pedagogical model that
combines gross motor learning and nutrition literacy
within an active learning framework. The model
connects physical and cognitive development,
enabling students to acquire nutrition concepts
through movement-based experiences. It also
overcomes the limitations of traditional methods
that separate nutrition and physical education into
distinct domains.

The findings show that integrating physical
activity with nutrition literacy is both feasible and
effective for slow learners in inclusive schools
when teachers act as adaptive facilitators. Physical
education teachers are responsible for modifying
tasks, adjusting activity intensity, and providing
clear visual instructions suited to students’ abilities.
Through this adaptive approach, students not only
learn nutrition concepts but also develop healthy
habits through direct physical engagement.

This integrated model can help reduce
learning gaps in both areas and may be applicable
beyond Indonesia. This integrated model may
also contribute to the development of inclusive
education practices consistent with constructivist
and experiential learning approaches. It provides
a practical framework for improving both nutrition

literacy and motor competence among inclusive
learners.

Limitations of the Study

Severallimitations should be noted. Therelatively
small sample size limits the generalizability of
the results. The short duration of the intervention
prevents conclusions about long-term effects.
Gender differences were not analyzed, so it remains
unclear whether outcomes varied between male
and female students. In addition, the study was
conducted in a specific cultural and educational
context, an Indonesian inclusive junior high school,
which may restrict the applicability of the findings
to other educational systems.

Future research should involve larger samples,
use longitudinal designs, include gender-based
comparisons, and test the intervention at different
educationallevels.Further studies could also examine
how teachers implement this model across various
schools and teaching contexts, focusing on fidelity,
student engagement, and program sustainability.
In addition, it may be useful to explore the use of
digital or game-based tools to support participation
and adaptive learning for slow learners.

Conclusions

The study confirmed that integrating nutrition
learning into physical education lessons can
effectively support the comprehensive development
of students with learning difficulties in inclusive
settings. The approach promotes both physical
competence and awareness of healthy lifestyle
habits. Such integration provides a meaningful
learning framework where movement and
knowledge complement each other, supporting the
goals of inclusive education and fostering active
participation of all students.
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