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ABSTRACT 
This study aimed to determine whether or not there are differences in cardiorespiratory endurance between students 
living in highland areas and students living in lowland areas. This study used a quantitative descriptive research with a 
survey method that compares 2 sample groups that have different geographical locations. Sampling in this study used 
cluster sampling technique with 2 stages, thus the number taken was 15% of the population, so the number of samples 
taken was 24 students from each school. To find out the difference between the two groups, each group was given a 
Multistage Fitness Test (MFT). In the test, the results obtained from the analysis of normality data in the highland area 
Lo = 0.1 < Ltable = 0.173 which means the data was normally distributed and the lowland area Lo = 0.138 < 0.173 
which means the data was also normally distributed. Homogeneity test Fcount = 1.5329 < Ftable = 1.9838 which 
means both variances were homogeneous and the t test was obtained T_count (3.65) > T_table (1.679). Thus, the 
hypothesis Ha was accepted, so that there was a significant difference between the cardiorespiratory endurance of 
students living in highland areas and students living in lowland areas. The difference was 13.32%. Thus, it could be 
concluded that the cardiorespiratory endurance of students in highland areas was better than students in lowland areas. 
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1. INTRODUCTION 

According to Sudirjo and Alif [1] physical 
education is a learning process through physical 
activities that designed to improve physical fitness, 
develop motor skills, knowledge and behavior of 
healthy and active living, sportif, and emotional 
intelligence. 

With physical education, students will get various 
good benefits such as having good physical fitness, 
healthy living habits and having knowledge and 
understanding of human movements. In order to be 
able to carry out tasks and daily physical activities 
well, it is necessary to have the quality of the ability 
to the function of the body's organs in accordance 
with the demands of the task of movement from the 
activities that it undergoes. 

Physical fitness is a person's initial capital to 
carry out daily physical activities effectively and 

efficiently. It is supported by the opinion Apriani and 
Nirwana [2], they stated that by having good physical 
fitness, daily activities will feel relaxed without 
heavy fatigue. 

For students, physical fitness is very important to 
maintain physical condition while studying at school 
and outside of school, and with good physical fitness, 
it is hoped that students can learn to be more 
passionate, enthusiastic, not susceptible to disease, 
not easily tired, creative and innovative, so that they 
can achieve optimally and face challenges both in the 
school environment and in the community. Therefore, 
in the world of education, physical fitness is very 
important, thus physical fitness is included in a 
curriculum in the subjects of Physical Education, 
Health and Sports (PJOK). With good physical 
fitness, students are expected to have a fit body so 
that they can improve their human resources and 
become excellent human beings. 
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According to Sukmati [3], there are two types of 
physical fitness, namely Health related fitness and 
Skill related fitness. Physical fitness related to health 
includes heart and lung endurance, muscle endurance, 
muscle strength, flexibility, and body composition. 
Based on those several components of physical 
fitness, cardiorespiratory or cardiovascular endurance 
is the biggest contributor in improving and 
maintaining fitness or good health. 

According to Suharjana [4] Cardiorespiratory is 
the main capital for physical fitness and  it is even 
considered synonymous with physical fitness, so that 
by knowing the level of cardiorespiratory fitness will 
also show the level of physical fitness. 

Cardiorespiratory fitness is influenced by several 
factors, as stated by Suharjana [4] that physiological 
factors that affect cardiorespiratory endurance are: 
heredity (genetic), age, gender, and physical activity. 
Geographical location of an area is also a factor in a 
person's level of physical fitness, population activities 
in an area are strongly influenced by geographical 
conditions, especially physical conditions. 

One of them is in terms of the topography of the 
region. Topography is the study of the shape of the 
earth's surface and other objects such as planets, 
natural satellites and asteroids. In that case, 
topography can also be defined as the relief or shape 
of the earth's surface. [5] 

Natural topography is the dominant part that the 
difference could be seen between one area and 
another, for example, highland and lowland areas. 
According to Molenaar [6] the height of the residence 
according to the geographical location with climatic 
characteristics has a major influence on body shape. 
People who live in the highlands have larger chest 
and lung circles than people in the lowlands. Thus, 
the degree of lung function in the population living in 
the highlands is greater than in the population living 
in the lowlands. Highlands are plains located at an 
altitude above 700 meters above sea level. The 
lowlands have a climate that is not too cold and has 
an altitude of 0-500 meters above sea level. 

In this study, researcher used high school which 
has a different geographical location. Namely schools 
in the lowlands and schools in the highlands. In 
accordance with the results of these observations, the 
researcher wanted to conduct research on the 
Cardiorespiratory Endurance Level (VO2 Max) in 
high school students based on the geographical 
location of the school in Kepahiang Regency. This 
research is entitled "The Differences in 
Cardiorespiratory Endurance Levels in High School 

Students Based on the Geographical Location of 
Population Settlements in Kepahiang Regency" 

 

2. METHODS 

This type of research is a quantitative descriptive 
field research. The method used in this study is a 
survey method. To describe the findings of this study, 
researcher needed data to analyzed, therefore data 
was collected using the Multistage Fitness (MFT) test 
instrument.This study aimed to determine the 
differences in the level of cardiorespiratory 
endurance in high school students based on the 
geographical location of residential areas in 
Kepahiang Regency. 

In this study, the researcher used 2 populations, 
namely the high school population in the highlands 
and the school population in the lowlands. In this 
research, the sampling technique was cluster 
sampling. Regional sampling technique was used to 
determine the sample if the object to be studied or the 
data source is very broad. 

In this study, the regional sampling technique was 
carried out in 2 stages. The first stage is looking for 
schools that will be sampled in the highlands and 
lowland areas and the second stage is to determine 
students who will be randomly sampled from schools 
that have been chosen at random in stage one. 
Sampling in the second stage was taken as much as 
15% of male students in each school. Thus the total 
sample of highland and lowland students was 24 
students and a total of 48 students. 

Techniques in collecting data used tests, to 
determine the level of cardiorespiratory endurance of 
high school students based on residential areas in 
Kepahiang Regency, the researcher used the 
Multistage Fitness (MFT) instrument. With a validity 
value of 0.88.[7] 

The data analysis technique in this research was 
used descriptive quantitative statistical techniques 
with percentages. Descriptive statistical techniques 
are statistics that can be used when the researcher 
only wants to describe the sample data, and does not 
want to make conclusions that apply to the population 
in which the sample is taken. [8] 

To describe the level of students' 
cardiorespiratory endurance, the test results are first 
converted to the table for the multistage fitness test 
norm as follows: 
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Table 1. Norma v02 max multistage fitness test age 
13-19 years old [9] 

Male Female Category Freshness 
>51.0 >39.0 Very Good 

45.2 – 50.9 35.0 – 38.9 Good 
38.4 – 45.1 31.0 – 34.9 Medium 
35.0 – 38.3 25.0 – 30.9 Less 

<35.0 <25.0 Very Less 

Before the collected data was analyzed using t-
test to determine the hypothesis, it is necessary to 
know whether the data is normally distributed or not. 
In addition, it must also be known whether the two 
groups are homogeneous or not. 

The normality test is used to process the data in 
determining whether the high school students who 
have been tested are normally distributed or not. If 
the data is normally distributed, then the statistics 
used are parametric statistics. Otherwise, if the data is 
not normally distributed, the statistics used are 
nonparametric statistics. Therefore, before the test is 
carried out, the data normality test will be carried out 
first by using the Lilliefors formula. 

 

             (1) 
               

If it is known that the data is normally distributed, 
then the next step is to test the homogeneity of 
variance with the formula F. Sugiyono [8] stated that 
before the analysis of variance is used for hypothesis 
testing, it is necessary to test the homogeneity of 
variance first. The homogeneity test of variance was 
carried out with the F test formula. The variance of 
the two data groups can be declared homogeneous if 
the calculated F value is smaller than the F table. 

 

              (2) 

The next step is hypothesis testing, a method for 
analyzing data with independent T tests. Independent 
T test is a comparative test or different test to find out 
whether there is a significant difference in mean 
between 2 independent groups with interval/ratio data 
scale. 

 

 

              (3) 
                    

 

3. RESULT AND DISCUSSION 

3.1. Results 

Based on the data obtained during the study, the 
results are as follows: 

 
Figure 1 V0_2Max curve diagram 

Based on the diagram above, it could be seen that 
there were several differences in the VO_2Max 
values achieved by students in the highlands (SMAN 
4 Kepahiang) which had a classification of 
VO_2Max values they were, very poor were 2 
people, poor were 3 people, moderate were 19 
people, good was 0, and very good was 0. 
Meanwhile, students in the lowland area (SMAN 2 
Kepahiang) had a classification of VO_2Max values 
were, very poor 8 people, poor were 6 people, 
moderate were 10 people, good was 0, and very good 
0. Thus, it was known that the group of students in 
the highlands had an average VO_2Max value of 
40.35. Meanwhile, for groups of students who are in 
lowland areas have VO_2Max with an average of 
37.08. 

There was a difference between students in the 
highlands and students in the lowlands. The 
difference was in the average value of VO_2Max. 
Even though from the table data, it could be seen the 
differences, but it needed to do t-test. The t-test was 
to determine whether there was a difference between 
the two sample groups. However, before conducting 
the t-test, the researcher needed to test the normality 
and homogeneity of the data first. 

Normality test of data with lilliefors formula on 
students who live in highland areas, namely, Lo = 0.1 
< Lt = 0.173 So it could be said that the data was 
normally distributed. Meanwhile, for groups of 
students who live in low-lying areas have Lo = 0.138 
< Lt = 0.173, it could be concluded that the data was 
also normally distributed. 

The homogeneity of variance test was carried out 
on the two groups. Data were analyzed using the F 
test, with a significant level = 0.05. The results of the 
F test were known that the calculated F value = 

𝑍𝑍𝑖𝑖 =  𝑋𝑋𝑖𝑖 −  𝑋𝑋
𝑠𝑠

 

 

F = 𝑉𝑉𝑉𝑉𝑉𝑉𝑖𝑖𝑎𝑎𝑛𝑛 𝑡𝑡𝑡𝑡𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟
𝑣𝑣𝑣𝑣𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑡𝑡𝑡𝑡𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟  

 

𝑡𝑡 =  
𝑥̅𝑥1 −  𝑥̅𝑥2

√(𝑛𝑛1 − 1). 𝑠𝑠1
2 + (𝑛𝑛2 − 1)𝑠𝑠2

2

𝑛𝑛1 +  𝑛𝑛2 − 2 ( 1
𝑛𝑛1

+  1
𝑛𝑛2

)
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1.5329 < F table = 1.9838. Thus it could be said that 
the two variants were homogeneous. 

The next step was to test the hypothesis. The 
method to analyze the data used independent T test. 
The independent test is a comparative test or different 
test to find out whether there is a significant 
difference or mean between 2 independent groups 
that display data/ratio intervals. In the t test between 
students who live in highland areas and in lowland 
areas the results were t count = 3.65 > t table = 1.679, 
thus the hypothesis was accepted. There were a 
significant difference between students living in 
highland areas and students living in lowland areas. 

3.2. Discussion 

The results of this study indicate that students 
who live in highland areas have a higher level of 
cardiorespiratory endurance than students who live in 
lowland areas. It could happen because of the 
differences in the daily activities carried out by the 
students who were in highland areas and lowland 
areas. But, it is not only physical activity, there are 
many other factors that can cause differences in the 
level of cardiorespiratory endurance in students in 
highland and lowland areas. For example, the oxygen 
levels are different between highland areas and 
lowland areas. 

In the highlands the oxygen content (O2) and the 
pressure is smaller than in the lowlands. It causes the 
work of the heart, lungs, and blood vessels to be 
heavier compared to higher oxygen levels [10]. It is 
like students who live in highland areas that have 
lower oxygen levels, they have a heavier work 
function of the heart, lungs, and blood vessels in the 
band of students who live in lowland areas that have 
more oxygen levels. 

In general, the lung volume capacity of a person 
who lives in a highland area is greater than the lung 
volume capacity of a person who lives in a lowland 
area, it causes the degree of lung function in the 
population living in the highlands is greater than in 
the population living in the lowlands [11]. It is not 
only lung volume capacity, blood hemoglobin levels 
of students in the highlands are greater than those in 
the lowlands that can bind more oxygen than in 
lowland areas which have lower hemoglobin levels 
[12]. 

It has been proven by the existence of this study 
by collecting data through tests, then the data was 
processed with a statistical formula whose results 
stated that there was a significant difference between 

the level of cardiorespiratory endurance of students 
living in highland areas and students living in 
lowland areas. 

Students of SMAN 4 Kepahiang who live in 
highland areas have better level of cardiorespiratory 
endurance than students of SMA N 2 Kepahiang who 
live in lowland areas. SMA N 4 Kepahiang is in the 
medium category, while the students of SMA N 2 
Kepahiang who live in lowland areas are in the poor 
category. 

The results of this study were also corroborated 
by the opinion [6], which stated that the height of the 
residence according to geographical location with 
climatic characteristics has a major influence on body 
shape. Which people who live in the highlands have 
larger chest and lung circles than people in the 
lowlands. Thus, the degree of lung function in the 
population living in the highlands is greater than in 
the population living in the lowlands. 

4. CONCLUSION 

Based on the results of the research that carried 
out, it could be concluded that differences in 
geographic location could affect a person's 
cardiorespiratory endurance. it was proved by the 
results of a significant difference between the level of 
cardiorespiratory endurance of high school students 
based on the geographical location of population 
settlements in Kepahiang district. For high school 
students in highland areas, the VO2 Max value is in 
the medium category, while students in lowland areas 
are in the less category. So that the cardiorespiratory 
endurance of SMA N 4 Kepahiang (highland) 
students is better than that of SMA N 2 Kepahiang 
(lowland) students. With a difference rate of 13.32%. 

It happened because of many factors namely, 
differences in the nature of the climate that affect 
body shape, air pressure, oxygen levels, and lung 
volume capacity which causes the work function of 
the heart, lungs, and blood vessels to differ between 
highland and lowland areas. Students in highland 
areas have larger chest and lung circumferences and 
lower oxygen and air pressure levels, have higher 
lung volume and function capacities than students in 
lowland areas. In addition, hemoglobin levels in 
highland students are greater than in lowland areas, 
where it can bind more oxygen. 
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