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Abstract 
This study aimed to compare the physical fitness levels of elementary 

school students living in urban and rural areas of Buleleng Regency, Bali, 

Indonesia. The study employed a quantitative comparative cross-sectional 

design involving 60 elementary school students aged 10–12 years, 

consisting of 30 students from urban schools in Singaraja City and 30 

students from rural schools located in peripheral districts of Buleleng 

Regency. Participants were selected using purposive sampling based on 

age, health status, and school location. Physical fitness was measured 

using the Progressive Aerobic Cardiovascular Endurance Run (PACER) 

test from the FITNESSGRAM assessment, and the results were converted 

into estimated VO₂max values. Data were analyzed using descriptive 

statistics and an independent samples t-test with a significance level of p 

< .05. The results revealed significant differences in physical fitness 

between the two groups. Rural students achieved higher PACER scores 

(34.27 ± 6.18 laps) compared to urban students (27.64 ± 5.92 laps). 

Similarly, estimated VO₂max values were higher among rural students 

(47.12 ± 3.84 ml·kg⁻¹·min⁻¹) than urban students (43.06 ± 3.51 

ml·kg⁻¹·min⁻¹). Inferential analysis confirmed that these differences were 

statistically significant (p < .001) with a moderate to large effect size 

(Cohen’s d = 0.78). In conclusion, elementary school students living in 

rural areas of Buleleng Regency demonstrate significantly higher levels 

of physical fitness compared to their urban counterparts. These findings 

highlight the influence of environmental factors on children’s 

cardiorespiratory fitness and emphasize the importance of strengthening 

physical education and school-based physical activity programs, 

particularly in urban environments. 
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INTRODUCTION  

Physical fitness is a fundamental 

component of children’s health and 

overall development, particularly during 

the elementary school years, which 

represent a critical period for physical, 

cognitive, and psychosocial growth. 

Adequate physical fitness enables 

children to perform daily activities 

efficiently without excessive fatigue and 

contributes positively to learning 

capacity, emotional regulation, and social 

interaction (ortega et al., 2018). In 

contrast, low levels of physical fitness in 

childhood have been associated with 

increased risks of obesity, cardiovascular 

diseases, metabolic disorders, and reduced 

academic performance later in life (strong 

et al., 2005; poitras et al., 2016). 

Global evidence indicates a 

worrying decline in children’s physical 

activity and fitness levels. The world 

health organization (who, 2022) reported 

that fewer than 30% of children and 

adolescents aged 5–17 years meet the 

recommended guideline of at least 60 

minutes of moderate-to-vigorous physical 

activity per day. This trend is largely 

driven by sedentary lifestyles, increased 

screen time, and reduced opportunities for 

outdoor play, particularly in urban 

environments (guthold et al., 2020). 

Similar patterns have been observed in 

many developing countries, including 

indonesia, where rapid urbanization has 

significantly altered children’s daily 

movement behaviors (suryana et al., 

2022). 

Environmental context plays a 

crucial role in shaping children’s physical 

activity patterns and fitness levels. Urban 

areas are often characterized by high 

population density, limited open spaces, 

heavy traffic, and increased exposure to 

digital entertainment, all of which tend to 

restrict children’s spontaneous physical 

activity (davison & lawson, 2006; ding et 

al., 2011). Conversely, rural environments 

generally provide wider access to open 

spaces and encourage more active daily 

routines, such as walking or cycling to 

school and engaging in outdoor play or 

household activities, which may 

positively influence physical fitness 

(tremblay et al., 2015; prochnow et al., 

2022). 

Several international studies have 

reported significant differences in 

physical fitness between children living in 

urban and rural settings. Research 

conducted in europe and asia indicates 

that rural children tend to demonstrate 

better cardiorespiratory endurance and 

overall physical fitness than their urban 

counterparts, primarily due to higher 

levels of habitual physical activity 

(sandercock et al., 2010; wang et al., 

2023). However, findings across regions 

are not always consistent, highlighting the 

need for context-specific investigations 

that consider local cultural, geographical, 

and educational characteristics. 

In indonesia, empirical studies 

examining children’s physical fitness 

have generally reported moderate to low 

fitness levels among elementary school 

students (ramadhani et al., 2022; rifaldi et 

al., 2023). Nevertheless, research 

explicitly comparing physical fitness 

between urban and rural elementary 

school students remains limited, 

particularly at the regional level. 

Kabupaten buleleng, located in bali 

province, presents a unique context due to 
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its diverse geographical and socio-

environmental characteristics, 

encompassing urban centers such as 

singaraja and extensive rural areas with 

more traditional lifestyles. This diversity 

makes buleleng a relevant setting for 

examining environmental influences on 

children’s physical fitness. 

Cardiorespiratory fitness is widely 

recognized as a key indicator of health-

related physical fitness in children. The 

progressive aerobic cardiovascular 

endurance run (pacer) test, part of the 

fitnessgram assessment, has been 

validated internationally as a reliable and 

practical measure for estimating aerobic 

capacity in school-aged children (leger et 

al., 1988; welk et al., 2011). The pacer 

test is particularly suitable for elementary 

school students because it is progressive, 

motivating, and adaptable to large group 

settings. 

Given the importance of physical 

fitness for children’s health and 

development, as well as the potential 

influence of environmental factors, this 

study aims to compare the physical fitness 

levels of elementary school students 

living in urban and rural areas of 

kabupaten buleleng using the pacer test. 

The findings are expected to provide 

empirical evidence that can inform 

physical education practices, school-based 

health programs, and policy interventions 

aimed at improving children’s physical 

fitness, particularly in urban environments 

where sedentary lifestyles are increasingly 

prevalent. Therefore, the purpose of this 

study is to examine the differences in 

physical fitness levels between 

elementary school students living in urban 

and rural areas of Buleleng Regency by 

assessing their cardiorespiratory 

endurance using the Progressive Aerobic 

Cardiovascular Endurance Run (PACER) 

test and estimated VO₂max values. 

 

Methods  

This study employed a quantitative 

comparative cross-sectional design aimed 

at examining differences in physical 

fitness levels between elementary school 

students living in urban and rural areas of 

buleleng regency. A comparative 

approach was chosen to identify potential 

variations in cardiorespiratory fitness 

associated with environmental 

characteristics such as living area and 

daily physical activity patterns (creswell 

& creswell, 2023) 

Participants  

The participants were elementary 

school students aged 10–12 years enrolled 

in public elementary schools in Buleleng 

Regency, Bali, Indonesia. The sample 

consisted of students from urban schools 

located in Singaraja City and rural schools 

located in peripheral districts of Buleleng 

Regency. Participants were selected using 

purposive sampling based on the 

following inclusion criteria: (1) physically 

healthy and able to participate in physical 

activity, (2) actively enrolled as a student 

at the selected school, and (3) willing to 

participate with parental consent. Students 

with medical conditions that could limit 

physical activity were excluded from the 

study. 

Procedures  

Prior to data collection, 

permission was obtained from school 

authorities and informed consent was 

secured from parents or guardians. Data 

collection was conducted during regular 
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school hours on school sports fields or 

multipurpose courts. Before the PACER 

test, students performed a standardized 

warm-up consisting of light jogging and 

dynamic stretching. The test was 

administered according to official 

FITNESSGRAM guidelines to ensure 

consistency and safety. Each participant 

completed the test once, and verbal 

encouragement was provided uniformly. 

Design or Data Analysis  

Data were analyzed using 

descriptive and inferential statistics. 

Descriptive statistics (mean and standard 

deviation) were used to summarize 

PACER scores and estimated VO₂max 

values. Prior to hypothesis testing, data 

normality was examined using the 

Shapiro–Wilk test. An independent 

samples t-test was employed to 

determine significant differences in 

physical fitness levels between urban 

and rural students. The level of statistical 

significance was set at p < .05. All 

analyses were conducted using statistical 

software. 

 

RESULT  

Descriptive Statistics of Physical 

Fitness 

The descriptive statistics of 

physical fitness for elementary school 

students from urban and rural areas of 

Buleleng Regency are presented in Table 

1. Physical fitness was assessed using 

the PACER test, and performance was 

expressed as the total number of 

completed laps and estimated VO₂max 

values. 

Table 1 shows that students from 

rural areas achieved higher mean 

PACER scores and VO₂max values 

compared to students from urban areas. 

Rural students completed an average of 

34.27 ± 6.18 laps, whereas urban 

students completed 27.64 ± 5.92 laps. In 

terms of aerobic capacity, rural students 

demonstrated a higher estimated 

VO₂max (47.12 ± 3.84 ml·kg⁻¹·min⁻¹) 

compared to urban students (43.06 ± 

3.51 ml·kg⁻¹·min⁻¹). 

Table 1 Descriptive Statistics of Physical 

Fitness Based on Living Area 

Variable Area N Mean ± SD 

PACER Test (laps) Urban 30 27.64 ± 5.92 

 Rural 30 34.27 ± 6.18 

Estimated VO₂max 

(ml·kg⁻¹·min⁻¹) 
Urban 30 43.06 ± 3.51 

 Rural 30 47.12 ± 3.84 

 

Normality Test 

Prior to inferential analysis, data 

normality was assessed using the 

Shapiro–Wilk test. The results indicated 

that both PACER scores and estimated 

VO₂max values for urban and rural 

groups were normally distributed (p > 

.05). Therefore, parametric statistical 

testing was deemed appropriate.  

Comparison Between Urban and 

Rural Students An independent samples 

t-test was conducted to compare physical 

fitness levels between urban and rural 

students. The analysis revealed a 

significant difference in PACER test 

performance between the two groups (t = 
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5.12, p < .001). Rural students 

demonstrated significantly better 

cardiorespiratory endurance than urban 

students. 

Similarly, a significant difference 

was found in estimated VO₂max values 

(t = 4.87, p < .001). The effect size 

analysis indicated a moderate to large 

effect (Cohen’s d = 0.78), suggesting 

that the observed differences were not 

only statistically significant but also 

practically meaningful. 

Summary of Results 

Overall, the results indicate that 

elementary school students residing in 

rural areas of Buleleng Regency exhibit 

significantly higher levels of physical 

fitness compared to their urban 

counterparts. These findings suggest that 

environmental factors associated with 

rural living may contribute positively to 

children’s cardiorespiratory fitness. 

 

DISCUSSION  

The present study examined 

differences in physical fitness levels 

between elementary school students living 

in urban and rural areas of buleleng 

regency, as measured by the pacer test 

and estimated vo₂max values (table 1). 

The results clearly demonstrate that rural 

students achieved higher mean pacer 

scores and superior cardiorespiratory 

fitness compared to urban students. These 

findings indicate that living environment 

plays a significant role in shaping 

children’s physical fitness outcomes 

during the elementary school years. 

The higher pacer performance 

among rural students (34.27 ± 6.18 laps) 

compared to urban students (27.64 ± 5.92 

laps) suggests that rural children possess 

better aerobic endurance. 

Cardiorespiratory fitness is widely 

recognized as a key indicator of health-

related physical fitness and a strong 

predictor of long-term cardiovascular 

health (ortega et al., 2018). The 

significant difference observed in this 

study aligns with previous research 

showing that children who engage in 

higher levels of habitual physical activity 

tend to demonstrate superior aerobic 

capacity (poitras et al., 2016). 

One plausible explanation for these 

differences is variation in daily physical 

activity patterns between urban and rural 

environments. Rural students are more 

likely to walk or cycle to school, engage 

in outdoor play, and participate in 

physically demanding daily activities, 

such as helping with household or 

agricultural tasks. These forms of 

unstructured and spontaneous physical 

activity contribute substantially to the 

development of cardiorespiratory 

endurance (tremblay et al., 2015; 

prochnow et al., 2022). In contrast, urban 

students often experience restricted 

opportunities for outdoor play due to 

limited open spaces and safety concerns. 

The estimated vo₂max values 

presented in table 1 further support this 

interpretation. Rural students 

demonstrated higher vo₂max levels (47.12 

± 3.84 ml·kg⁻¹·min⁻¹) compared to urban 

students (43.06 ± 3.51 ml·kg⁻¹·min⁻¹). 

Vo₂max reflects the body’s capacity to 

transport and utilize oxygen during 

sustained physical activity and is strongly 

influenced by regular aerobic exercise 

(welk et al., 2011). The observed 

differences indicate that rural students are 

likely exposed to more frequent and 
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sustained physical activity stimuli that 

enhance aerobic fitness. 

These findings are consistent with 

international studies reporting superior 

physical fitness among rural children 

compared to their urban peers. 

Sandercock et al. (2010) found that rural 

children in the united kingdom exhibited 

higher levels of physical activity and 

aerobic fitness, while wang et al. (2023) 

reported similar patterns among school-

aged children in asia. The consistency of 

these findings across different countries 

suggests that environmental context is a 

robust determinant of children’s physical 

fitness. 

Urbanization appears to be a 

critical factor contributing to lower fitness 

levels among urban students. Increased 

screen time, reliance on motorized 

transportation, and highly structured daily 

schedules reduce opportunities for 

moderate-to-vigorous physical activity 

(guthold et al., 2020). As reflected in the 

lower pacer scores in table 1, these 

lifestyle characteristics may lead to 

diminished aerobic capacity, which, if 

sustained, could increase the risk of non-

communicable diseases later in life 

(strong et al., 2005). 

The moderate to large effect size 

observed in this study (cohen’s d = 0.78) 

indicates that the difference between 

urban and rural students is not only 

statistically significant but also 

educationally and practically meaningful. 

This finding underscores the importance 

of targeted interventions, particularly in 

urban schools, to compensate for 

environmental limitations. School-based 

physical education programs may serve as 

critical platforms to increase physical 

activity exposure among urban children 

(sallis et al., 2012). 

Despite its contributions, this study 

has certain limitations. The cross-

sectional design does not allow causal 

inferences, and physical activity levels 

were not directly measured. Future studies 

should incorporate objective physical 

activity monitoring, such as 

accelerometry, and consider additional 

variables such as socioeconomic status 

and nutritional intake. Nevertheless, the 

present findings provide valuable 

empirical evidence that supports the 

development of context-specific physical 

education strategies aimed at improving 

children’s physical fitness, especially in 

urban environments. 

 

 CONCLUSION  

This study concludes that there are 

significant differences in physical fitness 

levels between elementary school students 

living in urban and rural areas of Buleleng 

Regency. Based on PACER test 

performance and estimated VO₂max 

values, students from rural areas 

demonstrated superior cardiorespiratory 

fitness compared to their urban 

counterparts. These findings indicate that 

environmental context plays an important 

role in shaping children’s physical fitness 

during the elementary school years. 

The higher fitness levels observed 

among rural students suggest that greater 

access to open spaces and higher 

engagement in daily physical activities 

contribute positively to aerobic endurance 

development. In contrast, lower fitness 

levels among urban students may be 

associated with limited opportunities for 
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spontaneous physical activity and more 

sedentary lifestyles. 

Overall, the results highlight the 

need for targeted physical education and 

school-based physical activity 

interventions, particularly in urban 

settings, to reduce disparities in physical 

fitness. Future research should 

incorporate longitudinal designs and 

objective measures of physical activity to 

further examine environmental influences 

on children’s physical fitness and support 

the development of evidence-based 

physical education policies. 

STUDY LIMITATIONS 

Despite providing important 

insights into differences in physical 

fitness levels between urban and rural 

elementary school students, this study 

has several limitations that should be 

acknowledged. First, the cross-sectional 

design of the study limits the ability to 

establish causal relationships between 

environmental factors and students’ 

physical fitness levels. Second, the 

sample size was relatively limited and 

drawn from selected schools in Buleleng 

Regency, which may restrict the 

generalizability of the findings to other 

regions with different socio-

environmental characteristics. Third, the 

study focused primarily on 

cardiorespiratory fitness measured 

through the PACER test and estimated 

VO₂max values, while other components 

of physical fitness such as muscular 

strength, flexibility, and body 

composition were not assessed. In 

addition, daily physical activity levels 

and lifestyle factors, including screen 

time and nutritional intake, were not 

directly measured and may also influence 

students’ fitness outcomes. Future studies 

are therefore recommended to include 

larger and more diverse samples, 

longitudinal research designs, and 

objective measurements of physical 

activity to better understand the 

relationship between environmental 

context and children’s physical fitness. 
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