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Abstract

Physical literacy is a holistic ability that encompasses physical, cognitive, and af-
fective dimensions, playing an important role in encouraging lifelong participation 
in physical activities. This study aims to analyze changes in the physical literacy of  
elementary school students in Gunungpati District, Semarang City, over a period 
of  two academic years. The research design used was a pure longitudinal study in-
volving public elementary school students (n = 99) who were selected purposively. 
Physical literacy was measured using a combination of  objective tests (TIAMSA, 
PACER, 30-second sit-ups) for the physical dimension and perception question-
naires for the cognitive and affective dimensions. The analysis was conducted using 
a paired sample t-test for inter-year comparisons and a Linear Mixed Model (LMM) 
to control for individual and school variations. The results showed a significant in-
crease in total physical literacy scores (Mean Difference = p < 0.05), with the most 
consistent upward trend in the physical dimension (p < 0.01), while the cognitive 
and affective dimensions showed fluctuations and were not always significant (p > 
0.05). LMM analysis confirmed the effect of  time on physical literacy, but there was 
a lack of  parallel development across dimensions. In conclusion, students' physical 
literacy improved, especially in physical abilities, while non-physical dimensions 
required special attention. This study is novel because it combines objective and 
subjective assessments in a longitudinal design in Indonesia and provides important 
empirical insights for holistic physical education policy.
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INTRODUCTION

The digital age has significantly changed 
children's lifestyles, especially during primary 
school, which is an important phase for forming 
healthy habits. Increased exposure to gadgets and 
digital media encourages a sedentary lifestyle, 
reduces active play time, and lowers physical fit-
ness levels (Ginanjar et al., 2024; Jiménez-Loaisa 
et al., 2023). These impacts are not only physi-
cal but also have the potential to hinder cogni-
tive, social, and emotional development, even 
affecting long-term quality of  life and academic 
performance. Limited exposure to natural light 
and outdoor activities due to excessive use of  di-
gital media can also trigger changes in serotonin 
and dopamine pathways, which are important 
for mood regulation and brain function (Dresp-
Langley, 2020). However, technology also offers 
positive opportunities if  used appropriately. Fit-
ness applications, digital sports games, and we-
arable devices have been shown to increase mo-
tivation to move, provide feedback, and monitor 
children's physical development (Firmansyah et 
al., 2024; Navarra et al., 2021)The integration of  
technology in physical education, with the sup-
port of  families and teachers, can promote cog-
nitive skills, social interaction, and sustainable 
physical activity habits. Therefore, the main chal-
lenge is not the technology itself, but rather how 
to balance its use with outdoor physical activity. 
An approach that combines the strategic use of  
technology with active movement stimulation is 
believed to minimise the risk of  sedentary lifesty-
les while optimising the benefits of  digital media 
for children's development  (Adi S, Tommy So-
enyoto, et al., 2025; Navarra et al., 2021; Rahayu 
et al., 2024).

Physical literacy (PL) is an important 
foundation for children's active participation in 
physical activities throughout their lives, encom-
passing motor skills, motivation, self-confidence, 
knowledge, and understanding (Permana et al., 
2024). Research shows that affective components 
such as motivation and self-confidence have the 
strongest influence on children's involvement in 
physical activity, which in turn improves physical 
fitness and shapes positive attitudes (Adi et al., 
2025; Britton et al., 2022; Soenyoto et al., 2025). 
Physical competence is also directly related to fit-
ness levels, while knowledge and understanding, 
although important, have a relatively smaller di-
rect impact (Tang et al., 2023). The relationship 
between PL and physical fitness is mediated by 
moderate-to-vigorous physical activity (MVPA), 
which has been shown to improve fitness while 

reinforcing positive attitudes towards physical ac-
tivity (Caldwell et al., 2020; Tang et al., 2023). In 
addition, PA contributes to children's well-being 
and can predict positive attitudes towards physi-
cal activity (Britton et al., 2022). However, this 
relationship is influenced by factors such as so-
cioeconomic status and individual differences, re-
quiring tailored approaches to promote PA. In In-
donesia, research on PA is still limited, especially 
longitudinal studies. The majority of  studies use 
a cross-sectional design, which does not capture 
the dynamics of  PA development over time. Lon-
gitudinal studies are needed to understand PA 
growth patterns in specific educational and social 
contexts, as well as to provide a strong empirical 
basis for physical education policies and the pro-
motion of  physical activity in schools (Britton et 
al., 2023).

Physical literacy (PL) was chosen as the 
focus of  this study because of  its multidimensio-
nal and multifunctional nature. Not only does it 
assess physical aspects such as physical fitness, 
but PL also encompasses motivation, self-confi-
dence, knowledge, and understanding that sha-
pe children's readiness to lead an active lifestyle 
throughout their lives (Adi S, Soenyoto, et al., 
2025; Priadana et al., 2021). This approach provi-
des a holistic picture of  children's physical, men-
tal, and social readiness to participate in physical 
activities, making it relevant as a comprehensive 
indicator of  physical fitness (Adi et al., 2024). 
Longitudinal data-based PA research is crucial 
because it can track the development of  PA com-
ponents such as motivation, self-confidence, and 
physical competence from childhood to adoles-
cence, as well as identify critical periods for inter-
vention (Ramer & Bustamante, 2022; St. John et 
al., 2021). Unlike cross-sectional studies, which 
only offer a snapshot, longitudinal approaches 
can reveal the influence of  school enrolment age 
and socioeconomic status on PA development 
(Teich et al., 2023), identify important predictors 
such as the influence of  body composition on 
physical function and academic achievement (Or-
tiz-Sanchez et al., 2023), and assess the impact of  
early physical activity experiences on social skills 
and mental health (Ramer & Bustamante, 2022). 
Unfortunately, in Indonesia, research  physical 
activity (PA), especially longitudinal studies, is 
still very limited. The majority of  studies use a 
cross-sectional design, so they have not been able 
to capture the dynamics of  PA development in 
a unique cultural, educational, and socioecono-
mic context. Existing evidence supports this li-
mitation: (Andriyani et al., 2020), conducted a 
scoping review on physical activity and sedentary 
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behavior among indonesian youth and found that 
most studies used cross-section approaches whith 
limited follow-up data.  Similarly, (Yulia et al., 
2018) examined physical activity and nutritional 
status among indonesian school children using a 
one-time measurement design, which restricted 
the understanding of  long-term behavior chan-
ge. This research gap highlights the urgency of  
conducting longitudinal studies that can provide 
a stronger empirical basis for the development of  
physical education policies and physical activity 
interventions in primary schools.

The Gunungpati sub-district, Semarang 
City, has geographical characteristics in the form 
of  hilly areas and distinctive socio-cultural diver-
sity. These conditions significantly influence the 
facilities, infrastructure, and culture of  physical 
activity in public primary schools, which ultima-
tely have an impact on students' physical literacy. 
The hilly environment provides natural oppor-
tunities for outdoor activities, such as hiking or 
traditional movement-based games, which have 
been proven effective in developing basic motor 
skills while strengthening children's physical lite-
racy (Aliriad, S, et al., 2024; Terrón-Pérez et al., 
2021). However, such terrain also presents chal-
lenges in the development of  formal sports infra-
structure, requiring schools to innovate by utili-
sing the potential of  the natural landscape as part 
of  their physical education programmes (Septian 
& Adi, 2025). In addition to geographical factors, 
socio-cultural diversity also shapes children's in-
volvement in physical activities. Studies show 
that differences in social contexts, such as urba-
nity and school type, do not significantly change 
the culture of  sports at the primary school level. 
This confirms that a uniform approach to physi-
cal education can still be applied in various social 
settings (Sari et al., 2023). However, the integra-
tion of  traditional games and local culture-based 
activities has been proven to increase motivation 
and enrich students' physical literacy experiences 
(Aliriad, Adi, et al., 2024; Bereziuk, 2023). Physi-
cal literacy itself  is seen as an important founda-
tion for children's holistic development, in terms 
of  health, motor skills, and optimal growth at the 
age of  7–12 years (Ardiana, 2024).

The post-pandemic context further empha-
sises the urgency of  physical literacy in schools. 
The decline in children's physical activity levels 
after the ‘new normal’ era highlights the need for 
adaptive strategies to maintain an active lifestyle, 
regardless of  geographical conditions or cultural 
backgrounds (Jimenez-Loaisa, 2023). Thus, the 
study in Gunungpati Subdistrict is not only rele-
vant for describing local dynamics but can also 

serve as a strategic reference for other regions in 
Indonesia with similar geographical and socio-
cultural characteristics. Measuring physical li-
teracy in primary school children has become a 
major concern in physical education and health 
studies, as physical literacy is seen as an impor-
tant foundation for children's physical, cognitive, 
and affective development. International studies 
consistently show that physical literacy is closely 
related to physical health, fitness, cognitive fun-
ction, and well-being kesejahteraan (Caldwell et 
al., 2020; Melby et al., 2022; Nilsen et al., 2020; 
Tang et al., 2023). 

In the physical dimension, physical literacy 
has been shown to be related to body composition, 
aerobic fitness, and systolic blood pressure, with 
moderate-to-vigorous physical activity (MVPA) 
playing an important mediating role (Caldwell et 
al., 2020). Internationally, MVPA has also been 
found to contribute to the improvement of  ba-
sic motor skills, such as locomotion and balance 
(Nilsen et al., 2020). In the cognitive dimension, 
physical literacy encompasses the understanding 
and application of  movement knowledge, which 
is related to children's cognitive functions. Several 
studies report that physical activity, particularly 
MVPA, provides benefits for cognitive develop-
ment, although the mechanisms underlying this 
relationship are still being explored (Melby et al., 
2022; Rudd et al., 2020).. Meanwhile, in the af-
fective dimension, physical literacy, which inclu-
des motivation and self-confidence, is associated 
with children's mental well-being (Aliriad, Adi 
S, et al., 2023; Endrawan et al., 2023). Research 
shows that physical literacy can reduce the risk 
of  internalisation problems and improve psycho-
social well-being, with MVPA as one of  the sup-
porting factors (Tang et al., 2023; Yli-Piipari et 
al., 2022).

However, most of  these studies are still 
dominated by research in Western countries, so 
there is a need to explore physical literacy in lo-
cal contexts, including in Indonesia. Cultural, 
environmental, and educational system factors 
can influence how physical literacy develops and 
how interventions should be designed to be more 
adaptive to the needs of  primary school students

The novelty of  this research lies in its at-
tempt to contextualise physical literacy within 
the unique socio-cultural and geographical cha-
racteristics of  indonesian primary schools, parti-
cularly in the hilly area of  Gunungpati District, 
Semarang City. Unike previous studies, which 
mostly adopted a western famework, this study 
emphasises the integration of  local culture, the 
utilisation of  the natural environment, and post-
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pandemic behavioural adaptation as important 
factors in the formation of  children’s physical 
literacy. This approach is expected to not only 
broaden the theoretical understanding of  physi-
cal literacy but also provide an empirical basis for 
the development of  a physical education model 
relevant to the indonesian socio-cultural context.

This novelty is in line with the objectives 
of  this study, which are to analyse the level and 
dimensions of  physical literacy among primary 
school students in Gunungpati District, Sema-
rang City, and to identify the influence of  geo-
graphical and socio-cultural factors on its deve-
lopment.

METHODS

This study utilised a true longitudinal de-
sign with a quantitative approach. Measurements 
were taken on the same subjects at two different 
points in time, namely in 2024 and 2025, without 
any special treatment (non-experimental). This 
design was chosen to accurately identify changes 
in the physical literacy levels of  primary school 
students over the course of  one academic year.

The subjects in this study were Year 5 stu-
dents in 2024 and Year 6 students in 2025 from 
five primary schools in the Gunungpati area, Se-
marang City. Participants were selected purpo-
sively based on their involvement in the school's 
physical literacy development programme. The 
sampling technique used purposive sampling 
with the following inclusion criteria:
1. Students who took the entire series of  physical 

literacy tests in 2024 and 2025.
2. Students were in good physical condition at the 

time of  the test. 
Based on these criteria, 99 students from 

the same five public elementary schools were ob-
tained in both years of  measurement. Details of  
the participant distribution are presented in Table 
1.
Table 1. Research Sample

School
Students

Female Male Total

 Nongkosawit 01 State 
Primary School

12 14 26

Sukorejo 01 State Primary 
School

4 15 19

Ngijo 02 State Primary 
School

12 3 15

Cepoko State Primary 
School

9 6 15

Sadeng 01 State Primary 
School

12 12 24

Data collection in this study was con-
ducted using various standard instruments that 
evaluated three main domains of  physical lite-
racy, namely: physical competence, motivation 
and self-confidence, and knowledge and under-
standing. The instruments used refer to the Phy-
sical Literacy Test for Primary Schools – Physical 
Competence Domain (TLJSD-DKF) developed 
by Fathiyati (2022) in accordance with the offi-
cial guidebook without modification, as well as 
the physical literacy assessment by Permana et al. 
(2024). The instruments used in this study were:

TIAMSA Test 
This test was used to assess students' motor 

skills. TIAMSA adapts elements of  traditional 
games into a test format, enabling it to measure 
basic motor aspects such as balance, coordinati-
on, agility, accuracy, speed, strength, and endu-
rance in a fun way.

PACER Test (Progressive Aerobic Car-
diovascular Endurance Run) 
This test was used to measure students' 

cardiorespiratory endurance. It was conducted in 
the form of  a back-and-forth run with a beeping 
sound that increased in speed at each level. The 
number of  laps completed became an indicator 
of  students' cardiorespiratory fitness level.

Sit-Up Test 
This test is used to assess the strength and 

endurance of  the abdominal muscles. Students 
perform sit-ups with their knees bent and hands 
beside their ears within a specified time. The 
number of  repetitions successfully completed be-
comes the final assessment score.

The questionnaire instrument is used to as-
sess non-physical domains, including motivation, 
self-confidence, and students' knowledge and un-
derstanding of  physical literacy. This instrument 
has undergone content and construct validity tes-
ting and uses a 1–4 Likert scale with answer cho-
ices ranging from ‘strongly disagree’ to ‘strongly 
agree.’ The questionnaire was conducted online 
via Google Forms with the assistance of  teachers 
and researchers. Each question item was scored 
according to the answer choices, and the final re-
sult was obtained by adding up the total scores. 
These scores were then calculated as percentages 
to determine the students' level of  motivation, 
confidence, and understanding. The following is 
the formula used to calculate the questionnaire 
results: 𝑅𝑒𝑠𝑢𝑙𝑡𝑠𝑜𝑓𝑁𝑢𝑚𝑏𝑒𝑟𝑜𝑓𝑆𝑡𝑢𝑑𝑒𝑛𝑡  (1− 40)𝑥 
100∶ 𝐻𝑖𝑔ℎ𝑒𝑠𝑡𝑆𝑐𝑜𝑟𝑒 (40) = RESULT (0− 100)  (1)

The final score can be matched with the 
interpreted score as Tabel 2.
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Tabel 2. Questionnaire Categorisation
Beginning Progressing Achieving Excelling

0-25 26-50 51-75 76-100

In addition to assessment through ques-
tionnaires, physical literacy is also measured 
through tests in the physical competency domain, 
consisting of  TIAMSA, PACER, and Sit-Ups. 
The scores from each test are added together to 
obtain a final score, which is then compared to 
the norms set in the Physical Literacy Test for Pri-
mary Schools – Physical Competency Domain 
(TLJSD-DKF). Achievement categories are divi-
ded into four levels, namely:

•	 Beginner: indicates limitations in comple-
ting the test, requiring further guidance.

•	 Developing: indicates an improvement in 
basic physical abilities appropriate for the 
student's age. 

•	 Achiever: indicates that the student has 
good physical literacy and can utilise it op-
timally.

•	 Excellent: the highest level, where students 
are able to manage their physical fitness in-
dependently with excellent results.

The following is the formula used to calculate stu-
dents' physical literacy results:

T𝐼𝐴𝑀𝑆𝐴 (10)𝑃𝑜𝑖𝑛𝑡+𝑃𝑎𝑐𝑒𝑟 (10)𝑃𝑜𝑖𝑛𝑡+𝑆𝑖𝑡 
𝑈𝑝 (10) 𝑃𝑜𝑖𝑛𝑡= 𝑃ℎ𝑦𝑠𝑖𝑐𝑎𝑙 𝐶𝑜𝑚𝑝𝑒𝑡𝑒𝑛𝑐𝑦𝐴 
SSEM (Rang 0− 100) POINT  (2)

After finding the total points obtained by 
adding up all the points on the test items. Thus, 
the final points can be matched with the final 
points that have been classified as Tabel 3.

Tabel 3. Interpretation of  Physical Literacy As-
sessment Categorisation

Year Beginning Progressing Achieving Excelling

Female

8 <13.2 13.2-18.0 18.1-20.3 >20.3

9 <13.7 13.7-18.6 18.7-20.9 >20.9

10 <14.1 14.1-19.1 19.2-21.6 >21.6

11 <14.5 14.5-19.8 19.9-22.3 >22.3

12 <15.2 15.2-20.7 20.7-23.3 >23.3

  Male   

8 <13.4 13.4-19.4 19.5-22.0 >22.0

9 <13.7 13.7-19.9 20.0-22.5 >22.5

10 <14.0 14.0-20.3 20.3-23.0 >23.0

11 <14.3 14.3-20.8 20.9-23.6 >23.6

12 <14.9 14.9-21.6 21.7-24.5 >24.5

This study used a quantitative approach, in 
which numerical data was collected from a series 

of  physical literacy tests administered to students 
over two consecutive years. The data was pro-
cessed using Microsoft Excel to group the scores 
and initial classifications. Data analysis was then 
performed using SPSS version 27 through the fol-
lowing stages:

The Kolmogorov–Smirnov test was used 
because the sample size was > 50 (n=99) to de-
termine the distribution of  data for each variable.

The Paired Samples t-Test was used if  the 
data was normally distributed to compare the re-
sults for 2024 and 2025.

The Wilcoxon Signed-Rank Test was used 
if  the data was not normally distributed.

This was used to analyse the effect of  the 
measurement year (fixed effect) on physical lite-
racy, motivation, and knowledge scores, taking 
into account the variability between students as 
a random effect.

 LMM is chosen because the data are re-
peated measures on the same individuals, thus 
taking into account intra-subject correlations and 
providing more accurate estimates.

The LMM output provides the mean diffe-
rence, standard error, confidence interval (95%), 
and p-value to test the significance of  the differen-
ce between years.

All tests were conducted at a significance 
level of  α = 0.05, which was the threshold for 
determining statistically significant differences 
between two measurement times for the same 
student.

RESULTS AND DISCUSSION 

Based on the results of  physical literacy 
measurements of  students in five elementary 
schools in the Gunungpati region in 2024 and 
2025, Table 4 presents the average scores and 
classifications differentiated by gender and year 
of  measurement. The result categories refer to the 
Physical Literacy Test for Elementary Schools – 
Physical Competence Domain (TLJSD-DKF) 
guidelines. 

Based on physical literacy measurements 
in five elementary schools in the Gunungpati re-
gion in 2024–2025, there were variations between 
schools and genders. In general, there was an up-
ward trend in several schools, particularly:

•	 Nongkosawit 01 State Primary School  
(boys): scores increased from 21.4 to 23.5 
(remaining in the Excelling category).

•	 Ngijo 02 State Primary School (boys): in-
creased from 18.0 (Progressing) to 19.5 
(Achieving).



Ahmad Winoto & Adi S. / Journal of Physical Education, Sport, Health and Recreation (14)(3)(2025) 889 - 900

894

•	 Ngijo 02 State Primary School (girls): 
increased from 13.7 (Beginning) to 15.0 
(Progressing).
Conversely, Sukorejo 01 State Primary 

School (boys) actually decreased from 18.5 to 
17.3, although it remained in the Progressing cat-
egory. Changes in other schools were relatively 
small and did not change their achievement clas-
sifications.

Table 4. Physical Literacy Assessment Results

School Year Gender
Average 

Score
Classification 

 
Nongkosawit 

01 State 
Primary 
School

2024 Male 21.4 Excelling

2024 Female 16.2 Progressing

2025 Male 23.5 Excelling

2025 Female 16.8 Progressing

Sukorejo 
01 State 
Primary 
School

2024 Male 18.5 Progressing

2024 Female 16.9 Progressing

2025 Male 17.3 Progressing

2025 Female 16.7 Progressing

Ngijo 
02 State 
Primary 
School

2024 Male 18 Progressing

2024 Female 13.7 Beginning

2025 Male 19.5 Achieving

2025 Female 15 Progressing

Cepoko 
State 

Primary 
School

2024 Male 16 Progressing

2024 Female 14.8 Progressing

2025 Male 16 Progressing

2025 Female 14.8 Progressing

Sadeng 
01 State 
Primary 
School

2024 Male 17.1 Progressing

2024 Female 15.3 Progressing

2025 Male 18.8 Progressing

2025 Female 16.1 Progressing

Physical Literacy Questionnaire Results: 
Student Motivation and Self-Confidence & 
Knowledge and Experience Questionnaire

Based on the results of  the questionnaire 
completed by students, Table 5 shows the aver-
age scores and classifications for motivation and 
self-confidence, as well as knowledge and under-
standing. The data is presented per school and 
measurement year, with categories according to 
physical literacy guidelines. The results of  the 
questionnaire above show that:

Motivation–self-confidence: the majority 
of  students were in the Initial category in both 
years of  measurement. Only Cepoko State Pri-
mary School increased from 23.5 (Initial) to 26.0 
(Developing), while other schools tended to stag-
nate or decline (e.g. Sukorejo 01 State Primary 
School: 23.9 → 20.2).

Knowledge–understanding: all schools 
were in the Developing category. However, there 
was a slight decrease in scores at several schools, 
such as  Nongkosawit 01 State Primary School 
(27.2 → 26.0)

Table 5. Results of  the Student Motivation and 
Self-Confidence & Knowledge and Understand-
ing Questionnaire

School Year Item
Average 

Score
Classification

 Nongkosawit 
01 State 
Primary 
School

2024
Motivation 
and Self-

Confidence
24,5 Beginning

2024
Knowledge 

and 
Understanding

27,2 Progressing

2025
Motivation 
and Self-

Confidence
24,2 Beginning

2025
Knowledge 

and 
Understanding

26,0 Progressing

Sukorejo 01 
State Primary 

School
2024

Motivation 
and Self-

Confidence
23,9 Beginning

2024
Knowledge 

and 
Understanding

27,3 Progressing

2025
Motivation 
and Self-

Confidence
20,2 Beginning

2025
Knowledge 

and 
Understanding

27,0 Progressing

Ngijo 02 
State Primary 

School
2024

Motivation 
and Self-

Confidence
25,2 Beginning

2024
Knowledge 

and 
Understanding

30,7 Progressing

2025
Motivation 
and Self-

Confidence
24,3 Beginning

2025
Knowledge 

and 
Understanding

29,5 Progressing

Cepoko State 
Primary 
School

2024
Motivation 
and Self-

Confidence
23,5 Beginning

2024
Knowledge 

and 
Understanding

28,2 Progressing

2025
Motivation 
and Self-

Confidence
26,0 Progressing

2025
Knowledge 

and 
Understanding

26,3 Progressing

Sadeng 01 
State Primary 

School
2024

Motivation 
and Self-

Confidence
25,0 Beginning

2024
Knowledge 

and 
Understanding

28,8 Progressing

2025
Motivation 
and Self-

Confidence
24,9 Beginning

2025
Knowledge 

and 
Understanding

27,2 Progressing
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Based on the Kolmogorov–Smirnov and 
Shapiro–Wilk normality tests, present the results 
of  examining the distribution of  data on physical 
literacy, motivation and self-confidence, as well 
as knowledge and understanding. This informa-
tion is used to determine the appropriate type of  
statistical test at the next stage of  analysis. 

Smirnov test, all variables show a p-value > 
0.05, which means that the data is normal-
ly distributed. In detail:

•	Physical literacy: p-value = 0.071 (> 0.05) 
→ normal.

•	Motivation and self-confidence: p-value = 
0.064 (> 0.05) → normal.

Knowledge and understanding: p-value = 
0.137 (> 0.05) → normal.

Although the Shapiro–Wilk test on physi-
cal literacy produced p = 0.007, this is considered 
reasonable because of  the sensitivity of  the test 
on large samples (n = 99). Therefore, the analysis 
was continued with a Paired Samples t-Test.

Based on the results of  the analysis using 
the Paired Samples t-Test, presents a comparison 
of  the 2024 and 2025 scores for the variables of  
physical literacy, motivation and self-confidence, 
as well as knowledge and understanding. 

•	 Physical literacy: The average difference 
between 2024 and 2025 is -0.788 with a 
p-value = 0.007, indicating a significant 
increase.

•	 Motivation and self-confidence: The dif-
ference is -0.212 with a p-value = 0.618, 
indicating no significant difference.

•	 Knowledge and understanding: The dif-
ference is -1.313 with a p-value = 0.004, 
which is significant but indicates a decline 
in scores.
With these results, we can see a real in-

crease in physical literacy, stability in the moti-
vation and self-confidence questionnaire, and a 
significant m decline in the knowledge and un-
derstanding questionnaire for students.

The results of  this study show that the pat-
tern of  physical literacy development is not en-
tirely balanced, but rather forms an asymmetri-
cal trend. Statistical analysis shows that physical 
competence has increased significantly with a 
small effect size (d = 0.28). This means that al-
though the changes that have occurred are not sig-
nificant, the contribution of  physical education in 
schools remains evident in developing students' 
motor skills amid the challenges of  a sedentary 
lifestyle that is increasingly ingrained in primary 
school children. This upward trend is in line with 

a meta-analysis (Carl et al., 2022) which confirms 
that the physical domain of  physical literacy is 
the aspect most responsive to regular physical ac-
tivity. This finding is further strengthened by the 
consistency of  the Linear Mixed Model (LMM) 
analysis results, which show that the increase is 
stable and not just a temporary fluctuation. The 
results of  this study are also in line with a study 
(Bloch et al., 2025), which found that adding one 
hour of  structured physical activity per week at  
school had a long-term effect on children's motor 
skills and fitness for up to one year after the in-
tervention. This approach confirms that schools 
remain a strategic arena for the development of  
physical. Literacy, particularly in the dimension 
of  motor skills. Additionally, findings from (Al 
Mukharom et al., 2024; Kojić et al., 2024) support 
and sharpen the findings that structural physical 
interventions over a longer period (6 months) sig-
nificantly improve agility, coordination, and mo-
tor speed in preschool children, emphasising. The 
importance of  planned and repeated PE activities 
(Adi et al., 2023).

However, when these findings are analysed 
in more detail based on each dimension of  physi-
cal literacy, an uneven pattern of  development 
emerges. Physical competence does show signifi-
cant improvement, but students' motivation and 
self-confidence remain relatively stagnant, while 
knowledge and understanding of  physical activi-
ty experience a significant decline. This asymmet-
rical pattern confirms that physical literacy does 
not develop linearly but multidimensionally, with 
each domain influenced by different factors. In 
the physical domain, the significant improvement 
three main aspects. First, biological factors in the 
form of  the natural motor maturation of  school-
age children. (Yapici et al., 2022) emphasise that 
biological maturation is a fundamental factor in 
the development of  physical literacy, particularly 
in terms of  motor competence. Adolescents with 
a higher level of  maturation tend to exhibit greater 
muscle strength and power, which in turn contrib-
utes significantly to the quality of  motor perfor-
mance. These findings underscore that biological 
development is not merely a natural process, but 
also serves as a major determinant that influences 
the motor performance of  school- age children 
(Aliriad, Da’i, et al., 2023). Findings from (Costa 
et al., 2024) through the ‘Super Quinas’ project 
show that adding 60 minutes of  extracurricular 
physical activity sessions per week for 12 weeks 
can improve the motor skills of  primary school 
children by up to 27%. In addition, this interven-
tion has also been proven effective in increasing 
the duration of  moderate to vigorous physical 
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activity (MVPA) while reducing sedentary time. 
. (Fang & Ho, 2020) found that providing an in-
troductory session before conducting motor skills 
tests can improve the reliability of  measurement 
results by minimising anxiety and the ‘shock test’ 
effect often experienced by students. This means 
that improvements in motor skills scores not only 
reflect physiological and environmental develop-
ment but are also influenced by technical readi-
ness in facing evaluation situations.

On the other hand, stagnation in the dimen-
sion of  motivation-self-confidence reveals more 
complex pedagogical challenges. Self-Determina-
tion Theory (Ryan & Deci, 2000), explains that 
intrinsic motivation can only grow when learn-
ing experiences provide space for autonomy, 
competence, and social connectedness. In other 
words, improvements in motor skills do not auto-
matically correlate with increases in motivation. 
This condition is in line with the findings (Liu & 
Chen, 2022) which confirm that without explicit 
pedagogical interventions targeting the affective 
domain, student motivation tends to stagnate 
even though physical skills improve. This means 
that success in the physical domain is not always 
followed by an increase in motivational aspects, 
so that PE learning design needs to balance physi-
cal aspects with strategies to strengthen student 
motivation. The results of  this study also need 
to be considered in terms of  the decline in the 
knowledge-understanding dimension. These re-
sults indicate structural weaknesses in PE learn-
ing practices in primary schools. First, the PE 
curriculum formally requires the development of  
knowledge, skills, and attitudes, but evidence of  
implementation shows that at the primary school 
level, learning practices tend to prioritise motor 
skills training, so that the portion of  conceptual 
teaching (knowledge and understanding) is often 
limited (Faridha Isnaini, 2017; Nurjanah et al., 
2024; Setyawan, 2021). Second, assessment ad-
ministration procedures can affect results; in this 
study, the knowledge questionnaire was given af-
ter the physical test, so physical fatigue may have 
reduced the students' concentration. Third, a 
digital lifestyle characterised by high screen time 
has been shown to be associated with an increase 
in sedentary behaviour and a decrease in physi-
cal activity, making it easier for children to focus 
their attention on digital media rather than con-
ceptual learning of  physical activities (Engberg 
et al., 2022; Priftis & Panagiotakos, 2023). This 
trend is consistent with reports (Longmuir et al., 
2018) finding that the cognitive domain of  physi-
cal literacy tends to stagnate or even decline when 
not supported by concept-based learning. Thus, 

although PE is effective in building motor skills, 
it is not yet strong enough to foster students' 
conceptual understanding of  the importance of  
physical activity for long-term health (Yuwono et 
al., 2024).

When all of  these research results are 
reviewed as a whole, it can be seen that the de-
velopment of  students' physical literacy is asym-
metrical: the physical domain has increased, the 
motivational domain has stagnated, while the 
cognitive domain has actually declined. This 
asymmetrical pattern confirms that physical lit-
eracy in primary schools has not developed multi-
dimensionally as ideally, but rather partially with 
a dominance in the physical aspect. The com-
mon thread in these findings is the imbalance be-
tween the ideal goals of  physical literacy, which 
encompass the physical, affective, and cognitive 
domains, and the practice of  physical education, 
which is still predominantly oriented towards the 
motor domain. However, when compared with 
international literature, the results of  this study 
reveal two important implications. First, the posi-
tive trend in physical competence is consistent 
with the findings of  (Carl et al., 2022), but differs 
from (Robinson et al., 2015) and (Caldwell et al., 
2020), who found a positive correlation between 
the dimensions of  physical literacy, where an in-
crease in the physical domain is usually followed 
by an increase in motivation and knowledge. 
Second, this difference in patterns highlights 
contextual factors in Indonesia, particularly in 
the PE curriculum structure, which emphasises 
motor skills over conceptual literacy. From this 
perspective, this study enriches the global litera-
ture by showing that the development of  physical 
literacy can be asymmetrical, depending on the 
educational context. 

Upon closer examination, these findings 
have practical implications. Physical Education 
(PE) teachers need to design learning strategies 
that not only emphasize motor skills age children 
(Aliriad, Da’i, et al., 2023). Findings from (Costa 
et al., 2024) through the ‘Super Quinas’ project 
show that adding 60 minutes of  extracurricular 
physical activity sessions per week for 12 weeks 
can improve the motor skills of  primary school 
children by up to 27%. In addition, this interven-
tion has also been proven effective in increasing 
the duration of  moderate to vigorous physical 
activity (MVPA) while reducing sedentary time. 
. (Fang & Ho, 2020) found that providing an in-
troductory session before conducting motor skills 
tests can improve the reliability of  measurement 
results by minimising anxiety and the ‘shock test’ 
effect often experienced by students. This means 
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that improvements in motor skills scores not only 
reflect physiological and environmental develop-
ment but are also influenced by technical readi-
ness in facing evaluation situations.

On the other hand, stagnation in the dimen-
sion of  motivation-self-confidence reveals more 
complex pedagogical challenges. Self-Determina-
tion Theory (Ryan & Deci, 2000), explains that 
intrinsic motivation can only grow when learn-
ing experiences provide space for autonomy, 
competence, and social connectedness. In other 
words, improvements in motor skills do not auto-
matically correlate with increases in motivation. 
This condition is in line with the findings (Liu & 
Chen, 2022) which confirm that without explicit 
pedagogical interventions targeting the affective 
domain, student motivation tends to stagnate 
even though physical skills improve. This means 
that success in the physical domain is not always 
followed by an increase in motivational aspects, 
so that PE learning design needs to balance physi-
cal aspects with strategies to strengthen student 
motivation. The results of  this study also need 
to be considered in terms of  the decline in the 
knowledge-understanding dimension. These re-
sults indicate structural weaknesses in PE learn-
ing practices in primary schools. First, the PE 
curriculum formally requires the development of  
knowledge, skills, and attitudes, but evidence of  
implementation shows that at the primary school 
level, learning practices tend to prioritise motor 
skills training, so that the portion of  conceptual 
teaching (knowledge and understanding) is often 
limited (Faridha Isnaini, 2017; Nurjanah et al., 
2024; Setyawan, 2021). Second, assessment ad-
ministration procedures can affect results; in this 
study, the knowledge questionnaire was given af-
ter the physical test, so physical fatigue may have 
reduced the students' concentration. Third, a 
digital lifestyle characterised by high screen time 
has been but also provide space for increasing 
students' intrinsic motivation and strengthening 
knowledge aspects (Aliriad, Adi, et al., 2024; Na-
dea et al., 2024). For example, integrating proj-
ect-based learning models, reflective approaches, 
or utilizing educational digital media can help 
balance the multidimensional development of  
physical literacy. The curriculum also needs to 
place the cognitive and affective domains along-
side the physical domain so that physical literacy 
develops holistically. In other words, although the 
physical literacy trend in the competency domain 
shows a positive direction, the non-physical di-
mension actually signals future pedagogical chal-
lenges that must be addressed immediately. Thus, 
although the physical literacy trend of  elementa-

ry school students in Gunungpati District shows 
a positive direction in the physical dimension, the 
results of  this study also signal future pedagogical 
challenges. If  not anticipated, the development of  
physical literacy will only produce students who 
are skilled at moving but lack motivation and 
have minimal conceptual understanding. This re-
search emphasizes the importance of  a holistic, 
sustainable, and contextual approach to physical 
literacy as a foundation for strengthening physi-
cal education in Indonesia.

CONCLUSION

Study shows that the physical literacy 
of  elementary school students in Gunungpati 
District developed asymmetrically in 2024–2025: 
increasing in physical competence, stagnating 
in motivation–self-confidence, and declining in 
knowledge–understanding. This pattern confirms 
that physical literacy does not grow linearly, but 
is multidimensional with different dynamics 
across domains. These findings have important 
implications for physical education practices. 
While structured physical activity effectively pro-
motes physical development, more innovative pe-
dagogical strategies are needed to stimulate stu-
dents' motivation and conceptual understanding. 
Therefore, schools need to balance the physical 
education curriculum so that it emphasizes not 
only motor skills but also builds awareness, un-
derstanding, and positive attitudes toward physi-
cal activity.
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