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Abstract

This study aims to develop and test the effectiveness of a physical literacy-based
School Health Program (UKS) model on healthy living behavior and physical
activity of elementary school students. The researchemployed a mixed-methods
approach using Research and Development (R&D) design adapted from Borg &
Gall, combined with a quasi-experimental pretest-posttest control group design.
The study involved 45 students (21 experimental, 24 control) from four
elementary schools in Semarang City. Data were collected through observation,
interviews, Focus Group Discussions, questionnaires (PHBS and PAQ-C), and
analyzed using thematic analysis and inferential statistics with significance level
a = 0.05. The model integrates four domains of physical literacy (physical,
affective, cognitive, behavioral) into three pillars of UKS through 12 structured
learning sessions. Expert validation showed high feasibility with score of
4.23/5.0 (84.6%, very feasible). Implementation consistency reached 84.7%
across schools with 94.6% student participation. The model significantly
improved all aspects of healthy living behavior (p<0.001) with very large effect
sizes (Cohen's d = 1.28-3.10), achieving 100% of experimental group students in
"excellent" category versus 8.3% in control group. Physical activity significantly
increased (PAQ-C gain score = 0.97, Cohen's d = 1.527, p<0.001), with 90.5%
of students achieving active or highly active levels compared to 33.3% in control
group. The physical literacy-based UKS model is highly feasible and very
effective for improving healthy living behavior and physical activity of
elementary school students.
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INTRODUCTION

The health of elementary school-aged
children constitutes a strategic issue in human
resource development in Indonesia. Children
aged 6-12 years are in a critical period of
growth and development, making the
formation of healthy living behaviors from an
early age an important foundation for their
quality of life in the future (Erda et al., 2025).
However, various data show that the health
conditions of elementary school students in
Indonesia still face complex challenges,
including low levels of physical activity,
increasing prevalence of childhood obesity,
and limited understanding of clean and
healthy living behaviors among students.

Research data shows that the
prevalence of obesity in children aged 5-12
years in Indonesia reached 9.2%, increasing
from 8.0% (Kusol & Kaewpawong, 2025).
Additionally, the proportion of insufficient
physical activity in school-aged children also
shows a concerning trend (Agung et al,,
2022). The Global School-based Student
Health Survey (GSHS) reported that only
about 24.5% of students in Indonesiameet the
recommendation of at least 60 minutes of
physical activity per day (Hanifah et al.
2023). This condition is exacerbated by
changes in children's lifestyles that are
increasingly dominated by gadget use and
sedentary activities, resulting in reduced time
allocated for active play and exercise
(Mulyaningsih etal., 2021).

The School Health Program (UKS) has
long been a strategic program aimed at
improving the health status of students in the
context of education in Indonesia (Rianawaty
et al., 2021; Syarnubi et al., 2021). The UKS
program encompasses three main pillars:
health education, health and
development of healthy school environment
(Kontak et al., 2022; Syarnubi et al., 2021).
Nevertheless, implementation of the UKS
program in the field still faces various

services,
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obstacles, including limited trained human
resources, minimal supporting facilities and
infrastructure, student
involvement, and approaches that are still
conventional and less innovative.

low active

The conventional UKS approach tends
to be informative and passive, where students
receive more health knowledge theoretically
without meaningful practical experiences
(Makri et al., 2021; O’Brien et al., 2021;
Sweeting et al., 2023). Such an approach is
less effective in forming sustainable healthy
living behaviors because it does not touch
aspects of intrinsic motivation, movement
competence, and students' self-confidence to
engage in physical activity throughout life.
Therefore, innovation isneeded in developing
a more comprehensive, participatory UKS
model oriented toward holistic competence
development of students.

Physical literacy is an increasingly
important concept in physical education and
health worldwide. Whitehead (2010)
explained that physical literacy is a person's
ability to have motivation, confidence,
movement skills,  knowledge,
understanding that makes them willing and
able to perform physical activity throughout
life. This concept encompasses four important
interrelated aspects: physical aspects (body
movement abilities and skills), affective
aspects (feelings and positive attitudes toward
physical  activity), cognitive  aspects
(knowledge about benefits and ways of
physical activity), and behavioral aspects
(habits of moving actively every day) (Chenet
al., 2024; Eighmy et al., 2022; Li et al., 2022;
Lower-Hoppe etal., 2022).

International research

and

that
physical literacy approaches are effective in
increasing physical activity and healthy
behaviors in children. Research by Farwati et
al. (2021) showed that physical literacy-based
programs can significantly improve basic

shows

movement competence and children's
physical activity levels. Similarly, research by
Smith et al. (2021) proved that physical
literacy interventions in elementary schools
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positively impact health knowledge, intrinsic
motivation, and participation in physical
activity. However, research on integration of
physical literacy concepts in UKS programs
in Indonesia is still very limited.

The identified research gaps include:
(1) the absence of a UKS model that explicitly
integrates the concept of physical literacy as
the basic for
development, (2) minimal empirical studies
on the effectiveness of physical literacy

framework program

approaches on healthy living behaviors and
physical activity of elementary school
students in the Indonesian context, (3)
unavailability of comprehensive and
standardized UKS models that can serve as
references for elementary schools in
implementing physical literacy-based health
programs. Therefore, this study aims to
develop and test the effectiveness ofa physical
literacy-based UKS model on healthy living
behavior and physical activity of elementary
school students.

METHODS

This study used a mixed-methods
approach combining quantitative
qualitative approaches in an integrated
research framework. The research design
adapted the Research and Development
(R&D)model from Borg & Gall (2003) which
was modified and combined with quasi-
experimental design at the effectiveness
testing stage. The mixed-methods approach
was chosen because this research involvestwo

and

main stages that complement each other: the
model  development stage
qualitative and quantitative data, and the
effectiveness  testing stage  requiring
experimental quantitative data (Creswell, J.
W., & Plano Clark, 2018).

The research consisted of three main

requiring

stages. The first stage was preliminary study
(exploration) aimed at analyzing the factual
conditions of UKS program implementation
and students' current physical literacy levels
in elementary schools. Atthis stage, data were
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collected through qualitative approaches
including observation, in-depth interviews,
and documentation studies, as well as
quantitative approaches through
questionnaire surveys. The second stage was
model development aimed at producing a
valid and practical physical literacy-based
UKS model through several systematic
stages: drafting the model, expert validation,
limited trial, revision, and large-scale trial.
The third stage was effectiveness testing
aimed at testing the effectiveness of the
physical literacy-based UKS model on
healthy living behavior and physical activity
using quasi-experimental design with pretest-
posttest control group design.

The population in this study was all
grade IV and V elementary school students
aged 9-11 years in Semarang City. The
selection of grades IV and V was based on
consideration that students at these levels
cognitive maturity
understand health concepts, adequate literacy

have sufficient to
skills to complete research instruments, and
are at the optimal motor development stage to
participate in structured physical activity
programs. At the effectiveness testing stage,
samples were selected using cluster random
sampling technique. Based on inclusion
criteria including having operational UKS
programs, school willingness to participate,
availability of physical activity support
facilities, and good research location
accessibility, four elementary schools were
selected: SDN Bojong Salaman 02, SDN
Karangayu 03, SDN Tawang Mas 01, and
SDN Kembangarum 01. The final sample for
effectiveness testing consisted of 45 students
(21 experimental group, 24 control group).
Research instruments included: (1)
structured observation guidelines, (2) semi-
structured interview guidelines, (3) physical
literacy questionnaire adapted from Canadian
Assessment of Physical Literacy (CAPL), (4)
healthy living behavior questionnaire
developed based on PHBS indicators
consisting of 45 items measuring 6 aspects of
healthy living behavior, (5) Physical Activity



Fakih Gunawan & Harry Pramono/ Special Edition 2026

Questionnaire for Children (PAQ-C) adapted
translated into Indonesian with
Cronbach's alpha value of 0.84 and good
construct validity (CFI = 0.92, RMSEA =
0.05), and (6) expert validation sheets using a
Likert scale of 1-5. Validity of quantitative
instruments was tested through content
validity (CVI>0.78), construct validity using
CFA, and item validity (r> 0.30). Instrument
reliability was tested using Cronbach's Alpha
(a>0.70).

Qualitative data were analyzed using
thematic analysis techniques from Braun &
Clarke (2006) consisting of six steps:
familiarizing with data, generating initial
codes, searching for themes, reviewing
themes, defining and naming themes, and
producing reports. Quantitative data were
analyzed using descriptive and inferential
statistics. ~~ Hypothesis  testing  used
Independent Samples t-test and Paired
Samples t-test with significance level o = 0.05
using IBM SPSS Statistics version 26.0.

The developed model integrates four

and

domains of physical literacy (physical,

affective, cognitive, and behavioral) into three
pillars of UKS systematically
comprehensively. The  implementation
strategy was designed in 12 structured
learning sessions conducted over one month
with a frequency of three sessions per week,
each sessionlasting 70 minutes. The approach
used experiential learning, collaborative
learning, and reflective learning to help
students understand the meaning of their
movement and health experiences.

and

RESULTS AND DISCUSSION
Feasibility of Physical Literacy-Based UKS
Model

Expert Validation Results

The physical literacy-based UKS
model was validated by an expert panel
consisting of: Dr. Agus Widodo, M.Pd;
Trisiani, S.Pd., M.Pd; and Sri Padmiati, S.Pd.
Expert validation assessment results showed
that the model has very good feasibility with
an overall average score of 4.23 on a scale of
5.0 or equivalent to 84.6%, which falls into
the "very feasible" category.

Table 1. Expert Validation Results of Physical Literacy-Based UKS Model

Assessment Aspect Average Score Percentage Category
A. Conceptual Foundation 4.33 86.6% Very Feasible
B. Component Completeness 4.22 84.4% Feasible
C. Model Content/Substance 421 84.2% Feasible
D. Practicality 4.14 82.8% Feasible
E. Effectiveness (Potential) 4.29 85.8% Very Feasible
F. Presentation/Display 4.20 84.0% Feasible
Overall Average 423 84.6% Very Feasible
The conceptual foundation aspect usage instructions to improve ease of
obtained the highest score of 4.33 (86.6%), implementation.
indicating that the model has a solid Field Trial Results
theoretical  foundation  with  proper Limited trials were conducted at SDN

integration between physical literacy theory,
health behavior theory, and UKS concepts.
The potential effectiveness aspect also
obtained a high score of 4.29 (85.8%),
indicating that the model has great potential
to achieve established objectives. The
practicality aspect obtained a relatively lower
score of 4.14 (82.8%), but still in the feasible
category. Validators provided input in the
form of adding more detailed and systematic

192

Karangayu 03 involving 28 students.
Observation results showed an average
implementation score of 78.9% which falls
into the good category. Students' positive
responses reached 81.3%, with 93% stating
activities were very enjoyable and different
from conventional UKS. Teacher
performance reached 84.4% and active
student participation was 90%.
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Table 2. Limited Trial Results (n=28 students, 2 sessions)

Measured Aspect Result Category
Model Implementation 78.9% Good
Students' Positive Response 81.3% Very Good
Implementing Teacher Performance 84.4% Very Good
Active Student Participation 90% Very Good

Large-scale trials were conducted at
schools involving 110 students.
Implementation analysis results showed good
consistency between schools with an average

four

implementation score of 84.7% which falls
into the very good category.

Table 3. Large-Scale Trial Results Between Schools

School Implementation Score Category
SDN Bojong Salaman 02 88.2% Very Good
SDN Karangayu 03 82.1% Good
SDN Tawang Mas 01 86.5% Very Good
SDN Kembangarum 01 81.8% Good
Average 84.7% Very Good

Teacher satisfaction level reached
89.2%, indicating that the model could be
well accepted by practitioners in the field.
Students showed very high enthusiasm during
model implementation, with average student
attendance reaching 94.6%, significantly
higher compared to attendance levels in
conventional UKS programs which usually
ranged between 75-80%.

Discussion of Model Feasibility

The developed physical literacy-based
UKS model proved to have high feasibility
based on comprehensive expert assessment
and field trials. Expert validation scores of
4.23 on a scale of 5.0 showed that the model
had a solid theoretical foundation, complete
components, and high effectiveness potential.
The model's theoretical feasibility was
supported by systematic integration of four
domains of physical literacy including
physical competence, motivation,
confidence, and knowledge aligned with
physical literacy
construction (Barnett et al., 2023; Carl et al.,
2026).

Integration of four physical literacy
domains into three UKS pillars created a

multidimensional

holistic approach aligned with findings by
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Grauduszus et al. (2024) and Hadier et al.
(2025) showing that comprehensive physical
literacy interventions in schools can improve
physical competence, enjoyment, and
The developed  model

accommodated physical, affective, cognitive,

motivation.

and behavioral aspects in an integrated
manner in each learning session, different
from conventional UKS models that tended
to be partial.

The model's practical feasibility was
demonstrated through field trial results
showing consistent implementation levels
across schools (84.7%). This implementation
consistency confirmed findings by Santos et
al. (2023)) thatschool-based interventions can
be effective ifthey last for adequate duration,
involve parents, and teachers
adequate Student attendance
reaching 94.6% during the program also

receive
training.

indicated high engagement levels, aligned
with research by Efthymiou et al. (2021) on
self-efficacy in multicomponent school
programs.

Effectiveness of Physical Literacy-
Based UKS Model on Healthy Living
Behavior

Baseline Measurement and Post-Test

Results
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Baseline measurement results showed
significant  differences  between
experimental group and control group in all
aspects of healthy living behavior (p>0.05),
confirming equivalent baseline conditions.
Table 4. Baseline Measurement Results of Healthy Living Behavior

After implementation of the physical literacy-
based UKS model for 12 sessions, post-test
measurements showed significant differences
between groups in all aspects.

no

significant differences (p<0.001) with very
large effect sizes (Cohen's d = 1.28-3.10). The
greatest increase occurred in the personal
hygiene aspect with Cohen's d = 3.10,

Aspect Experimental Control p-value
Personal Hygiene 3.03+0.24 3.02+0.25 0.764
Healthy Eating Pattern 3.06£0.25 297+0.23 0.548
Physical Activity and Exercise 2.85+0.31 2.99+0.32 0.784
Rest and Sleep 3.10+0.42 2.90+£0.45 0.560
Environmental Hygiene 3.06 £ 0.34 2.94+0.28 0.204
Disease Prevention 3.02+£0.29 2.89+0.42 0.057
Table 5. Post-Test Score Comparison of Healthy Living Behavior Between Groups
Aspect Experimental Control p-value Cohen's d
Personal Hygiene 3.54+0.17 297+0.19 <0.001 3.10
Healthy Eating Pattern 344+ 0.16 3.03+0.21 <0.001 2.17
Physical Activity 3.50+0.25 3.06 £0.29 <0.001 1.63
Rest and Sleep 3.52+0.24 3.01+0.38 <0.001 1.60
Environmental Hygiene 348+ 0.23 2.95+0.34 <0.001 1.79
Disease Prevention 3.48+0.32 3.08+0.31 <0.001 1.28
All  aspects showed statistically indicating "very large effect". Pre-post change

analysis showed the largest gain score in the
physical activity aspect (+0.33 points), which
had the lowest baseline score, indicating
substantial room for improvement.

Table 6. Pre-Post Change Analysis of Experimental Group

Aspect Pre-Test Post-Test Gain Score p-value
Personal Hygiene 3.03+0.24 3.54%£0.17 +0.51 +0.30 <0.001
Healthy Eating Pattern 3.06+£0.25 3.44+0.16 +0.38 + 0.30 <0.001
Physical Activity 2.85+0.31 3.50%£0.25 +0.65 + 0.39 <0.001
Rest and Sleep 3.10+ 042 3.52%+0.24 +0.42 £ 0.47 <0.001
Environmental Hygiene 3.06+0.34 348+ 0.23 +0.42 £ 0.41 <0.001
Disease Prevention 3.02+0.29 3.48+0.32 +0.46 £ 0.43 <0.001

Category distribution analysis showed
extraordinary achievement with 100% of
experimental group students reaching "very

good" category versus only 8.3% in control
group.

Table 7. Distribution of Post-Test Healthy Living Behavior Categories

Category

Experimental (n=21)

Control (n=24)

Very Good (81-100%)

21 students (100.0%)

2 students (8.3%)

Good (61-80%) 0 students (0%) 22 students (91.7%)

Fair (41-60%) 0 students (0%) 0 students (0%)

Poor/Very Poor (<40%) 0 students (0%) 0 students (0%)
Overall healthy living behavior gain indicating extraordinary intervention

score showed Cohen's d = 3.85 (p<0.001), effectiveness.
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Discussion of Effectiveness on
Healthy Living Behavior

The physical literacy-based UKS
model proved very effective in improving
students' healthy living behavior. Research
results showed significant increases in all
aspects (p<0.001) with very large effects
(Cohen's d = 1.28-3.10). These findings
aligned with research by Norito et al. (2025)
which found that school health activation
programs can increase elementary students'
physical activity by 35% and health
knowledge from 40% to 85%.

The highest increase occurred in the
physical activity aspect (+0.65 points),
supporting findings by Tapia-Serrano et al.
(2022) that school interventions can increase
physical activity and dietary compliance. The
dramatic increase in personal hygiene aspect
(Cohen's d = 3.10) supported findings by
Fakhrurozi et al. (2024) proving that school
UKS programs significantly influence
elementary students' clean and healthy living
behaviors.

The extraordinary achievement where
100% of experimental group students reached

the "very good" category showed the
effectiveness of comprehensive health literacy
approaches. These findings supported
research by Prihanto et al. (2021) showing
that good health literacy closely relates to
hand washing behavior, physical activity, and
prevention of risky behaviors. The very large
effect (Cohen's d = 3.85) exceeded results of
research by Nagy-(Nagy-Pénzes et al., 2022)
in Hungary. The superiority of these results
could be explained by holistic physical
literacy approaches systematically integrating
physical, cognitive, and emotional learning,
according to recommendations by Jerebine et
al. (2024).

Effectiveness of Physical Literacy-
Based UKS Model on Physical Activity

Baseline and Post-Test Results

Baseline measurement using PAQ-C
showed no significant differences between
groups. Both groups fell into "fairly active"
category (Experimental: 2.80+0.67; Control:
2.73%0.71, p=0.720). After 12 sessions of
intervention, dramatic changes occurred in
the experimental group.

Table 8. Baseline Measurement Results of Physical Activity

Indicator Experimental Control p-value
PAQ-C (score 1-5) 2.80 £ 0.67 2.73+0.71 0.720
Table 9. PAQ-C Post-Test Score Comparison Between Groups
Aspect Experimental Control p-value Cohen's d
PAQ-C (score 1-5) 3.78£0.65 2.73+£0.71 <0.001 1.527

The experimental group's PAQ-Cscore
reached 3.78 £ 0.65, while the control group
remained at 2.73 + 0.71, with a difference of

1.05 points (p<0.001). Effect size showed
Cohen's d = 1.527, falling into "very large
effect" category.

Table 10. PAQ-C Pre-Post Comparison and Between Groups

Group Pre-Test Post-Test Gain Score p-value Cohen's d
Experimental 2.80+0.67 3.78 £ 0.65 0.98+0.04 <0.001 1.47
Control 2.73+0.71 2.73+0.71 0.00 £ 0.00 0.328 0.00

The experimental group experienced
dramatic increase with gain score of 0.98
points, shifting from "fairly active" to "active"
category. The control group showed no

change (gain score 0.00), confirming that

improvement was due to the intervention.
Category distribution analysis showed

remarkable shifts in physical activity levels.

Table 11. PAQ-C Post-Test Category Distribution

Category

Experimental (n=21)

Control (n=24)
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Very Active (>3.5)
Active (3.0-3.5)

Fairly Active (2.5-2.9)
Less/Very Less (<2.5)

10 students (47.6%)
9 students (42.9%)
2 students (9.5%)
0 students (0%)

2 students (8.3%)
6 students (25%)

12 students (50%)
4 students (16.7%)

Results showed 90.5% of experimental
group students achieved active or very active
levels compared to only 33.3% in control
group.

Discussion of Effectiveness on
Physical Activity

The success of the physical literacy-
based UKS model in increasing students'
physical activity was remarkable. The PAQ-C
score increase of 0.98 points with very large
effect size (Cohen's d = 1.527) showed
extraordinary impact. These findings aligned
with research by Zhang et al. (2023) proving
that physical literacy interventions in schools
can increase moderate-vigorous physical
activity and help more childrenachieve WHO
recommendations.

The validity of using the PAQ-C
instrument was supported by various studies
showing good reliability and validity. Makai
et al. (2023) and Monacis et al. (2024)
confirmed good internal consistency and test-
retest reliability of PAQ-C. Meta-analysis by
Marasso et al. (2021) showed significant
moderate correlation (r = 0.34) between

PAQ-C scores and moderate-vigorous
physical activity measured with
accelerometers.

The category shift from "fairly active"
to "active" with 90.5% of students achieving
active or very active category confirmed the
effectiveness of holistic physical literacy
approaches. These results were superior
compared to findings by Rajkovic Vuletic et
al. (2026) which reported physical literacy-
based interventions can maintain or increase
daily physical activity. The developed model
not only maintained, but significantly
increased students' physical activity levels.

The very large effect size supported
findings by Moeller et al. (2024) and Moon et
al. (2024) that multicomponent, structured
school programs supported by expert training
produce effects

larger compared to

conventional programs. Systematic reviews
by Grauduszus et al. (2024) and Jerebine et al.
(2024) concluded that physical literacy
programs generally provide small-medium
effects, but the developed model successfully
exceeded these standards.

The superiority could be explained by
multicomponent approaches systematically
integrating physical, cognitive, and affective
aspects. The absence of changes in the control
group (gain score 0.00) strengthened evidence
that increased physical activity occurred as a
direct result of implementing the physical
literacy-based UKS model, confirming the
model's effectiveness and  supporting
recommendations by Neil-Sztramko et al.
(2021) on the importance of structured school
programs.

CONCLUSION

Based on research results and
discussions, it can be concluded that: First,
the developed physical literacy-based UKS
model has very high feasibility for
implementationin elementary schools. This is
proven through expert validation scores of
4.23 on a scale of 5.0 (84.6%) falling into the
"very feasible" category. The model
successfully integrated four domains of
physical literacy systematically into three
UKS pillars. Field trials showed good
implementation consistency with average
levels of 84.7% and student participation
reaching 94.6%, far higher than conventional
UKS programs.

Second, the physical literacy-based
UKS model proved very effective in
improving students' healthy living behavior.
All  aspects experienced statistically
significantincreases (p<0.001) with very large
effect sizes (Cohen's d = 1.28-3.10). The
extraordinary achievement showed 100% of
experimental group students successfully
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achieving "very good" healthy living behavior
category, compared to only 8.3% in the
control group, with overall effect Cohen's d =
3.85.

Third, the model showed extraordinary
effectiveness in increasing students' physical
activity. PAQ-C increased
dramatically with gain score of 0.98 points
(p<0.001) and very large effect size (Cohen's
d = 1.527). This shifted students' category
from "fairly active" to "active", with 90.5%
achieving active or very active levels
compared to only 33.3% in control group.

Based on research findings, it is
recommended that the physical literacy-based
UKS model be widely implemented in
elementary schools with comprehensive

SCOres

teacher training. Longitudinal research is
needed to measure sustainability of effects.
Replication research in various school
contexts is needed to test generalizability.
Development of more comprehensive
physical literacy measurement instruments
for Indonesian context should be prioritized.
It is suggested that the Ministry of Education
include physical literacy concepts in UKS
curriculum and develop physical literacy-
based teacher training programs as part of
professional development policies.
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