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Abstract 

The main problem in achieving learning outcomes in physical subjects at the primary school level is very complex. This study 

aimed to investigate the relationship between physical fitness, body fat, BMI, and physical activity levels with physical 

education learning outcome in elementary school students. A cross-sectional study was conducted to answer the research 

questions. This study involved 27 students (Aged 10.820.79) from elementary schools in Malang City, Indonesia. Instruments 

to determine physical fitness include endurance (PACER Test), flexibility (V sit and reach), and strength (sit-ups and squat 

thrust), the Indonesian Physical Fitness Test was used to determine body fat and Body Mass Index (BMI), and Physical 

Activity Questionnaire for Children (PAQ-C) was used to determine physical activity levels. The research result showed that 

physical fitness, body fat, BMI, and physical activity level were closely related to learning outcomes (R of 0.821), but only 

physical fitness influences physical fitness (Sig. < 0.05), while body fat, BMI, and physical activity level had no effect. In 

conclusion, students with good physical fitness tend to get good learning outcomes, so the physical education curriculum must 

accommodate physical activities that can increase the physical fitness level of students. Future research on academic success 

factors needs to be investigated, especially schools need to promote movement-based activities to support academic success. 
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INTRODUCTION  

 

Education is anticipated to have a significant 

influence on learning outcomes, particularly in 

terms of how students behave. This behavior 

change should encompass all the untapped 

potential within children that can be nurtured 

through education. Physical education, which is an 

important component of holistic education, is one 

part of this (Cereda, 2023). Through carefully 

organised physical, sports, and health activities, 

the goal is to promote physical fitness, motor  

 

skills, critical thinking abilities, social skills, 

logical reasoning, emotional stability, moral 

action, a healthy lifestyle, and an introduction to 

environmental consciousness (Bailey et al., 2009; 

Erfle & Gamble, 2015; Goudas & Magotsiou, 

2009; Meyer et al., 2013; Özkan & Kale, 2023; 

Starc & Strel, 2012). Physical education holds 

great importance within the education system. 

Therefore, it is offered to foster the development 

of motor skills, physical capabilities, knowledge, 

reasoning abilities, appreciation for values 

(including mental, emotional, spiritual, and social 

attitudes), and the cultivation of habits that 

promote a healthy lifestyle, ultimately leading to 
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well-rounded and comprehensive growth and 

development (Randall, 2013). 

Learning outcomes are an indicator of 

students’ success in participating in physical 

education lessons. Many studies report that 

learning outcomes can be achieved by students 

because of the success of the learning methods 

applied by teachers (Yu et al., 2021; Zacharis, 

2011), students’ motivation (Rafiola et al., 2020; 

Tella, 2007), and use of technology in learning 

(Khasanah & Hariyoko, 2023; Lee & Lee, 2021). 

Factors in achieving learning outcomes need to be 

explored so teachers, students, and parents can 

know clearly about the factors to further develop 

strategies based on the identified factors.  This is 

important considering that each child has a 

different character and each learning method will 

produce a different impact on each student. 

Another research also revealed that physical 

activity, learning environment, and learning 

motivation are important factors in improving 

learning outcomes (Hasbullah et al., 2021). Firdaus 

et al. (2023) also reported that students who have a 

good body mass index (BMI) and physical fitness 

are not enough to get optimal learning results 

without high learning motivation.  

Physical education develops cognitive, 

affective, and movement-based psychomotor 

aspects (McLennan & Thompson, 2015). The 

cognitive domain is concerned with how humans 

acquire, process, and apply knowledge. This is 

known as the "thinking" domain. Our attitudes, 

values, and emotions are all part of the affective 

domain. This is known as the "valuing" domain. 

The psychomotor domain is concerned with 

manual or physical abilities. This is the domain of 

"doing". All three must be addressed if 

unmotivated pupils who lack the motivation or 

ability to learn are to overcome barriers to learning 

and academic achievement (Dudley & Burden, 

2020). 

This study attempts to identify several 

variables that are assumed to have a close 

relationship to learning success in physical 

education subjects.  Physical fitness, Body Fat, 

BMI, and Physical Activity Level are considered 

as several determining factors for learning success. 

Although several studies report that good physical 

fitness can influence the achievement of good 

learning outcomes (Nanda & Sari, 2021), however, 

it cannot be denied that other aspects can 

encourage students to improve their learning 

outcomes. A teacher who has limited information 

regarding the factors that cause student learning 

outcomes will not have a strategy to improve their 

learning outcomes. A student who has a good level 

of physical activity may not necessarily be able to 

complete the tasks given by the physical education 

teacher, nor do students with a tendency to be 

obese find it difficult to perform movement skills. 

It has been recommended that the treatment of 

obesity in young people should focus on 

environmental factors such as diet and physical 

activity that can be modified (Barlow & 

Committee, 2007), rather than focusing on excess 

weight and weight control. 

Physical inactivity among children and 

adolescents is becoming a rising public health 

issue (Baldonado et al., 2022; Wyszyńska et al., 

2020). In 2018, only between 20 and 40% of 

children aged 5 to 17 years in Europe met the 

WHO recommendation of 60 minutes of moderate 

to vigorous intensity physical activity every day 

(Aubert et al., 2018). Therefore, children with lack 

physical activity also have the potential to become 

overweight (Aquino & Reyes, 2022). 

The studies that have been reported are only 

limited to factors that influence the achievement of 

student learning outcomes in Physical Education 

subjects which include aspects of movement skills 

(Aziz, 2014), cognitive, affective, and 

psychomotor aspects (Mirzeoğlu, 2014), and 

physical fitness (Agustin et al., 2021), yet there are 

still limited studies linking whether overweight, 

physical activity, and body mass index affect 

student learning outcomes in physical education. 

So, this study seeks to investigate whether 

physical fitness Body Fat, BMI, and Physical 

Activity Level are considered closely related and 

contribute to the achievement of student learning 

outcomes in physical education subjects. This 

study involved elementary school students aged 9-

12 years. These findings can be a key driver for 

teachers and schools in promoting fit, active, and 

healthy living in achieving student learning 

outcomes. 

 

 

 

 

 

 

MATERIALS AND METHODS  
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Participants 

This study was a cross-sectional study. This 

study involved an elementary school in Malang 

City, Indonesia, totaling 41 students, of which 14 

students were not involved in data analysis 

because each student did not complete one of the 

tests, resulting in 27 students as participants (male 

= 12, female = 14). Participant categories are 

shown in Table 1. 

This study was approved by the Research 

Ethics Committee of the State University of 

Malang  with reference number No 

(LB.01.02/9/KE.114/2023), and all procedures and 

protocol complied with the Helsinki World 

Medical Association Declaration on the ethical 

conduct of research involving human subjects. 

Participant provided informed consent, with the 

volunteer form covering research details, risks, 

benefits, confidentiality, and participant rights. 

The research strictly adhered to the ethical 

principles of the Declaration of Helsinki, 

prioritizing participant's rights and well-being in 

design, procedures, and confidentiality measures. 

Table 1. Participant characteristics 

 
Variable     Total (n=27) 

M SD Minimum Maximum 

Age 10.82 0.79 9 13 

Body mass (kg) 37.10 9.53 24 62.3 

Body height (m) 1.42 0.07 1.28 1.52 

Body Mass Index (kg/m2) 18.32 4.66 13.64 31.79 
       Mean (M); Standard Deviation (SD) 

 

This research seeks to measure physical 

fitness, body fat, body mass index (BMI), physical 

activity levels, and learning outcomes in 

elementary school students. Instruments used to 

measure physical fitness include endurance 

(PACER Test), flexibility (V sit and reach), and 

strength (sit-ups and squat thrust).  

Body mass index and body fat using the 

Indonesian Student Fitness Test (Ministry of 

Youth and Sport, 2022). To determine the level of 

physical activity with the Physical Activity 

Questionnaire for Children (PAQ-C) ( Kowalski et 

al, 2004). Physical fitness tests that refer to the 

Indonesian Student Fitness Test include the V-Sit 

Reach Test, Sit-ups for 60 seconds, Squat Thrust 

for 30 seconds, and Pacer Test.  

Meanwhile, learning outcome data comes 

from physical education subject grades in the 

current semester. The measurement activities were 

carried out over 2 days in August 2023. On the 

first day, all participants filled out a form willing 

to take a series of tests. Next, all participants took 

a physical fitness test. On the second day, all 

participants filled out the PAQ-C questionnaire 

and measured Height, Weight, and Age. 

 

 

 

 

Statistical analysis 

The study seeks to determine the relationship 

between physical fitness, body fat, body mass 

index, level of physical activity, and learning 

outcomes in physical education subjects, so the 

data is analyzed using multiple linear regression to 

determine the relationship between variables both 

partially and simultaneously. In addition, 

normality test data was also carried out. The 

Statistical Package for Social Sciences (SPSS) 

software programme version 23.0 was used to 

analyse all data.  

 

RESULTS  
 

Table 2 presents the test results for physical 

fitness, body fat, body mass index, and physical 

education subject grades during the semester. The 

Physical Fitness Score was the result of a 

combined analysis of the V-Sit Reach Test, Sit-ups 

for 60 seconds, Squat Thrust for 30 seconds, and 

Pacer Test. 

Table 2 showed that the average physical 

fitness score of number 2, which when translated 

based on the Indonesian Student Fitness Test 

guidelines, was included in the Fair category. The 

average body fat value of 0.66 showed that most 

were in the Normal category.  

 

Meanwhile, the average Body Mass Index value 

was 18.32, which means that the majority of 
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participants were in the good (normal) nutrition 

category. Physical activity level data also showed 

interesting information, namely that students with 

moderate and low physical activity had the same 

composition (n=12) (Table 3). 

Table 4 showed that the Adjusted R-value 

was 0.616, which meant that (physical fitness, 

physical activity, body fat, BMI, and physical 

activity level) affected the learning outcomes of 

PE subjects by 61.6%. Meanwhile, the rest (100-

61.6=38.4%) was influenced by other variables 

besides physical fitness, physical activity, body fat, 

BMI, and level of physical activity. To find out 

whether physical fitness, physical activity, body 

fat, BMI, and level of physical activity partially 

influence learning outcomes in Physical Education 

subjects, it could be seen in Table 5. 

 

Table 2. Data on physical fitness, body fat, body mass index, and physical education subject grades  

 
Variable Total (n=27) 

M SD Minimum Maximum 

Physical Fitness  2 0.5 1.3 3.1 

Body Fat 0.66 0.10 0.5 0.93 

Body Mass Index (kg/m2) 18.32 4.66 13.64 31.79 

Physical Education Subject Grade learning 

outcomes 
84.6 2.6 80 89 

              Mean (M); Standard Deviation (SD) 

 

Table 3. Data of physical activity level   

 
Category Frequency Percentage (%) 

Very high 0 0 

High 3 11.12 

Medium 12 44.44 

Low 12 44.44 

Very low 0 0 

Total 27 100 

 

Table 4. Coefficient of determination value  

 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 .821a .675 .616 1.635 

a. Predictors: (Constant), Physical Activity, Body fat, Physical Fitness, BMI 

 

Table 5. Coefficients 

 

Model 

Unstandardized Coefficients 
Standardized 

Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) 78.899 3.905  20.207 .000 

Body Mass Index .460 .755 .140 .609 .549 

Bodyfat .860 .647 .318 1.330 .197 

Physical Fitness  3.644 .634 .802 5.747 .000 

Physical Activity  -.890 .508 -.229 -1.753 .093 

a. Dependent Variable: Learning Outcomes  

Based on Table 5, the only significance 

value < 0.05 was physical fitness, so only physical 

fitness influenced learning outcomes in physical 

education lessons. Meanwhile, BMI, body fat and 

physical activity did not have a significant effect. 
Table 6 showed that there is no difference in 

learning outcomes between male and female 

students. 
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Tabel 6. Independent Sampels T-Test 

 

 
t df p 

Male - Female 
 

-0.757 
 

25 
 

0.456 
 

Note.  Student's t-test 

 

DISCUSSION 
 

This research seeks to investigate the 

relationship between physical fitness Body Fat, 

BMI, and Physical Activity Level with student 

learning outcomes in physical education. The 

findings showed that physical fitness Body Fat, 

BMI, and Physical Activity Level had an influence 

on achieving learning outcomes, but partially, only 

physical fitness influenced students’ achievement 

of learning outcomes. 

The connection between physical fitness and 

overall health is well-established. Maintaining 

physical fitness can lower the chances of 

developing cardiovascular diseases, type II 

diabetes, and obesity (Hillman et al., 2008). 

Furthermore, it has been shown to positively 

impact mental health by reducing symptoms of 

depression, anxiety, and stress (Eveland-Sayers et 

al., 2009). The well-being of children and 

adolescents is greatly influenced by their physical 

fitness levels. Not only does it contribute to better 

brain function, cognitive abilities, and academic 

performance (Tomporowski et al., 2008), but it 

also raises concerns about the overall development 

of individuals worldwide. 

Participating in numerous sports requires 

maintaining and increasing health-related physical 

fitness, which includes cardiovascular endurance, 

muscle strength and endurance, flexibility, and 

body composition (Chen et al., 2016; Ni & Yu, 

2023), therefore the students who had good 

physical fitness, they would be able to follow the 

movement learning assigned by the teacher. 

Legarra-Gorgoon et al. (2023) conducted research 

in preschool children in Spain to investigate the 

relationship between basic motor competence 

(BMC) and physical fitness. Higher BMC was 

associated with better physical fitness in Spanish 

preschool children, according to his research. 

These findings highlight the critical role of basic 

motor skills in increasing physical activity in 

preschool children. 

The thing that needed attention were students 

with a high Body Mass Index (BMI), which means 

being overweight can harm physical fitness, as in a 

study reported by Liu et al. (2023) on children 

aged 4-9 years in China. Schools must be 

promoters of healthy living through physical 

activity as outlined in the physical education 

curriculum. Physical activity has many health 

benefits, including better cardiovascular 

endurance, blood pressure, and reduced risk of 

future depression and heart attacks (Bushman, 

2019). Schools are the main place to reach the 

majority of Indonesian children and provide them 

with physical opportunities. Some schools provide 

arenas for playing amidst the narrowing of empty 

land in urban areas. 

Although the findings in this study showed 

that physical activity, BMI, and Body fat were not 

closely related to learning outcomes, other studies 

reported different results (Aziz, 2014; Firdaus et 

al., 2023; Hasbullah et al., 2021; Liu et al., 2023; 

Meyer et al., 2013; Rodriguez et al., 2020). This 

was caused by many factors, including part of the 

limitations of this study. This study did not 

observe the tests given to all students to achieve 

student learning outcomes. The learning outcomes 

obtained from the students could be in the form of 

physical fitness tests, working on questions, or 

even structured assignments. This needed to be 

observed further and to find out the indicators of 

student success in taking physical education 

lessons. 

The conclusion of this study was the 

physical fitness indicators were very closely 

related to student learning outcomes in physical 

education lessons. The physical education 

curriculum must accommodate the needs of 

elementary school students to be more physically 

active and have ideal body composition. This was 

a major challenge for physical education subjects 

amidst the issue of physical activity in free time 

which most teenagers use to look at gadgets, 

television, and also to just lie down. 
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