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ABSTRACT 

Rural children tend to be more active than urban children, which might affect both motor skills and physical fitness 

components. This study aimed to examine the effects of a living area on motor coordination, cardiorespiratory fitness 

levels, and Agility. We also investigated the relationship between motor coordination, cardiorespiratory fitness, and 

Agility in urban-rural children. School children aged 10 to 11 years participated in this study. Of these participants, 100 

were urban children (Male=47, Female=53), and the other 100 were rural children (Male=48, Female=52). Gross motor 

coordination was measured by using Körperkoordinations Test für Kinder. A single test (1000 meters run) was used to 

measure cardiorespiratory fitness levels, while Agility was measured using a shuttle run test. Urban-rural differences 

were calculated by using an independent sample t-test. There were significant differences in motor coordination and 

cardiorespiratory fitness between urban and rural children (p< 0.05), but there were no significant differences in their 

Agility. Urban children showed lower gross motor coordination (74.15 ± 10.67) than rural children (81.03 ± 8.62). 

Cardiorespiratory fitness of rural children (7:07 ± 1.06) was better than urban children (8:13 ± 1.57).  Agility between 

urban (12.78 ± 1.38 s) and rural (12.80 ± 1.11 s) were almost similar. Statistical analysis showed a positive relationship 

between motor coordination, cardiorespiratory fitness, and Agility in both groups. Living areas affect motor 

coordination and cardiorespiratory fitness, but not Agility in children. 
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1. INTRODUCTION 

Motor coordination is a predictor of physical activity 

levels in children.  Good motor coordination will further 

affect the active lifestyle in adulthood. Motor 

coordination and Agility are fitness components directly 

related to daily activities and exercise. Several studies 

have shown that motor coordination and motor skills 

predict physical activity levels in children aged 6 to 10 y 

[1]. Motor coordination also affects academic 

performance and cognitive function [2]. Children who 

have good motor coordination and agility skills will tend 

to have an active lifestyle as adults. Motor coordination 

will increase through activities during recess, as well as 

physical education at school [3]. 

Motor coordination is related to cardiorespiratory 

fitness, physical activity, and body composition [3]. The 

living areas could affect the physical fitness and 

kinesthetic developmental abilities of children aged 11-

12 years [4]. Several other studies have shown a 

correlation between cardiorespiratory fitness and living 

area, where rural children performed better than urban 

children [5]. Children who walk to and from school have 

better Agility and fitness skills of their lower extremities 

compared to children that use transportation facilities [6].  

Motor coordination is affected by participating in 

structured sports (physical education in school), parental 

influence, and the environment [7,8]. Children who live 

in rural areas tend to be more active in their daily lives. 

The rural area provides more supports for the 

development of children's activities [9], while 

playground facilities in the urban area have been reduced 

and lead children to have a less active lifestyle. 

The Körperkoordinations test Für Kinder (KTK) is a 

valid, reliable, simple, and low-cost gross motor 

coordination test that has been used widely in several 

countries [10]. Gross motor coordination research using 

Körperkoordinations Test für Kinder in children is still 

rare in Indonesia. Therefore, we would like to investigate 

significant differences in motor coordination, 

cardiorespiratory fitness, and agility capabilities between 

urban-rural children. We also try to find out the 

correlation between motor coordination, 

Advances in Social Science, Education and Humanities Research, volume 618

International Joint Conference on Arts and Humanities 2021 (IJCAH 2021)

Copyright © 2021 The Authors. Published by Atlantis Press SARL.
This is an open access article distributed under the CC BY-NC 4.0 license -http://creativecommons.org/licenses/by-nc/4.0/. 433

mailto:adriyaniriza@gmail.com


  

 

cardiorespiratory fitness, and Agility based on the living 

areas. 

2. MATERIAL AND METHODS 

2.1. Participants 

We explained the aim and procedure of this research 

to the teachers and parents. Children who had feet or 

ankles injuries in the last six months, leg abnormalities, 

active in sports clubs and obese were not recruited in this 

study because it can affect the results of motor 

coordination measurements. Two hundred children 

(urban: n = 100; rural: n = 100) whose parents provided 

informed consent took part in this study. The mean age 

of urban children was (10.42 ± 0.50 years) while rural 

children were (10.50 ± 0.50 years). The Research Ethics 

Committee, Ministry of Health-National Institute of 

Health Research and Development (19/07/2017) 

approved this study. 

2.2. Anthropometric Measurements 

2.2.1. Body Mass Index 

Body mass index was determined by dividing the 

weight (kg) by the square of height (m) using the health 

scale. The standard weight status categories associated 

with body mass index are severely underweight, 

underweight, normal, overweight, and obese based on the 

national reference data for Indonesian children. 

2.2.2. Body Fat Percentage 

Skinfold measurements were taken from two sites 

(triceps and calf area) using Lafayette 01127A skinfold 

caliper. We apply the formula referenced in the Slaughter 

Lohman-Formula manual to calculate the body fat 

percentage. The result is an average of three trials. 

2.2.3. Gross Motor Coordination 

We used Körperkoordinations Test für Kinder (KTK) 

which consisted of four subtests. KTK test is valid to 

measure gross motor coordination components such as 

dynamic balance, rhythm, strength, laterality, speed, and 

Agility in children and adolescents, ranging from 5 to 14 

years [11]: 

1. Walking Backward (WB): walking backward 

three times along each of three balance beams (3 m 

length; 6, 4.5, and 3 cm width). The maximum amounts 

of steps for each trial are 8. A maximum of 24 degrees 

(eight per trial) was counted for each balance beam, 

which comprises a maximum of 72 steps for this test. The 

score was converted to the MQ result. Before the test, the 

subjects had one practice walk forward and backward on 

every balance beam. 

2. Hopping Height (HH): jumping from one leg 

over an increasing pile of pillows (40 cm x 20 cm x 5 cm 

each) after a short run-up. Every trial was evaluated, and 

the subject had three trials on every height. Three, two, 

or one point(s) were awarded for successful performance 

on the first, second, or third trial, respectively. A 

maximum of 39 points could be scored for each leg, 

yielding a possible maximum score of 78 and then 

converted to the MQ result. 

3. Moving Sideways (MS): moving one plate 

sideways and the subjects stood on the other plate (25 cm 

x 25 cm x 5 cm) in 20 seconds. The vessel had to be 

moved with two hands. The total points were counted and 

summed over two trials, then converted to the MQ result. 

4. Jumping Sideways (JS): jumping bilaterally as 

many times as possible over a wooden rod (60 cm x 4cm 

x 2 cm) in 15 seconds. The number of jumps over two 

trials was summed and then converted to the MQ. 

The motor quotient (MQ) was adjusted for age and 

gender. There are five categories: severe gross motor 

coordination disorder (MQ 56-70), moderate disorder 

(MQ 71-85), regular (MQ 86-115), good (MQ 116-130), 

and high gross motor coordination (MQ 131-145). 

2.2.4. Cardiorespiratory Fitness 

We used a single test method (1000 meters run) to 

assess cardiorespiratory fitness in children at the age of 

10-12 years old. Results are time-traveled records. 

2.2.5. Agility 

The 30 ft shuttle run used in this study to assess the 

agility capabilities in children. They run back and forth 

between two parallel lines as fast as possible, picking up 

tennis balls. We set up two lines of cones 30 feet apart 

and placed two tennis balls in the box. Starting at the line 

opposite the tennis balls box, the children run to the other 

line, pick up a tennis ball, return to the place it in a box 

behind the starting line, return to pick up the second 

tennis ball, and then run back across the line. Three trials 

were performed. Results are the quickest time trial is 

recorded. 

2.3. Statistical Analysis 

Testing normality of data using Kolmogorov-

Smirnov test with p> 0.05. We used a parametric test or 

non-parametric test based on data distribution. Since the 

values of the subtests KTK - walking backward, jumping 

sideways, and moving sideways didn't have a normal 

distribution, the non-parametric test was used to analyze 

the data. The comparison of motor coordination and 

Agility between urban-rural was performed by 

independent sample t-test. At the same time, the 
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cardiorespiratory fitness differences used the Mann 

Whitney U test, with a p-value less than 0.05 considered 

significant. We look at the gap between independent and 

dependent variables based on urban-rural strata. All ratio 

variables are transformed into ordinal, and stratification 

was analyzed by using the Mantel Haenzel method.    

3. RESULTS 

Table 1. Anthropometric Characteristic 

General Anthropometric Urban Rural 

Age (mean±SD) years 10.42 ± 0.50 10.50 ± 0.50 

Height (mean±SD) cm 134.52 ± 6.03 131.89 ± 5.96 

Weight (mean±SD) kg 30.49 ± 5.56 27.85 ± 4.28 

Body mass index  

(mean±SD) kg/m2 

 

17.05 ± 1.97 15.95 ± 1.76 

Percentage of body fat  

(mean ± SD) % 
20.57 ± 5.41 17.51 ± 4.64 

Body mass index between urban-rural children was 

almost similar, but urban children tend to have more body 

fat than rural children (Table 1). 

Table 2. Motor Coordination Differences between 

Urban and Rural Children 

Motor Coordination 
Urban Rural 

p-

value 

MQ KTK  

(mean ± SD) points 

74.15 ± 

10.67 
81.03 ± 8.62 

0.000* 

MQ Walking 

backward (mean ± SD) 

points 

105.45 ± 

8.68 

114.48 ± 

6.47 0.000* 

MQ Hopping height 

(mean ± SD) points 

82.22 ± 

12.67 88.74 ± 9.80 0.000* 

MQ Jumping sideways 

(mean ± SD) points 

86.77 ± 

17.71 

92.15 ± 

13.56 0.000* 

MQ Moving sideways 

(mean ± SD) points 45.82 ± 4.20 46.34 ± 4.20 0.114 

*Significantly different p-value < 0.05 

Based on motor coordination competence, there were 

significant differences in motor coordination 

performances between urban and rural children. It 

showed significant differences in walking backward, 

hopping height, and jumping sideways (Table 2).  

Children with motor problems were found in urban 

children (86 %) and rural children (64 %), but rural 

children tend to have a better motor coordination 

competence than urban (Figure 1).   

 

Figure 1 Distribution of motor quotients between 

urban-rural children 

Table 3. Physical Fitness Differences between Urban 

and Rural Children 

Physical Fitness Urban Rural 
p-

value 

Cardiorespiratory 

fitness 

(mean ± SD) (minutes, 

seconds) 

8:13 ± 1.57 7:07 ± 1.06 0.000* 

Agility  

(mean ± SD) 

(seconds) 

12.78 ± 1.38 12.80 ± 1.11 0.902 

*Significantly different p-value < 0.05 

Urban-rural children had significant differences in 

their cardiorespiratory fitness but not their agility 

capabilities (Table 3).  

Table 4. Motor Coordination Relationship to 

Cardiorespiratory Fitness and Agility  

Variable Test Cardiorespiratory 

fitness 

Agility 

Urban Rural Urban Rural 

Motor 

coordinatio

n 

r -0.374 -0.329 -0.651 -0.551 

p 

value 
0.000* 

0.001* 0.000* 0.000* 

*Significantly different p value < 0.05 

Motor coordination relationship with 

cardiorespiratory fitness showed moderate strength in 

urban (r=0.374) and rural children (r= 0.329) negatively. 

The relationship between motor coordination and Agility 

also showed a strong relationship (r=0.651) in urban 

children and a moderate relationship (r= 0.551) in rural 

children with a negative direction. The negative 

relationship direction indicates that the higher the motor 

coordination, the faster they finished the 

cardiorespiratory fitness and shuttle run test, which 

means children had better fitness and agility capabilities. 
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The correlation test also showed a positive relationship 

of motor coordination with cardiorespiratory fitness and 

Agility in urban-rural children (Table 4). 

4. DISCUSSION 

Unlike the other study [12], we found that the overall 

score of gross motor coordination was significantly 

different between urban and rural children. Participants 

obtained from the previous analysis came from various 

ethnicities and cultures that might not represent urban 

areas. The urban children in the previous study were not 

too affected by the culture of urbanization. 

This present study showed lower motor coordination 

on walking backward, hopping height, and jumping 

sideways in urban children.  This result is similar to the 

previous research where urban children showed more 

inadequate motor coordination on walking backward and 

jumping sideways [12]. 

The results of this study correspond to most of the 

researches that showed differences in cardiopulmonary 

fitness between urban-rural children [3,12-17]. Rural 

areas provide more outdoor space for unstructured 

activities and exercise for children. Active travel from 

and to schools (walking or biking) also affects greater 

physical activity levels in rural children than urban 

children. 

Previous researches had inconsistent findings of 

agility capabilities in urban compared to rural children. 

Several studies found that rural children had better 

Agility than urban children [13,18], but the others are not 

[19]. In our research, urban children had similar agility 

capabilities to rural children. Urban children had many 

opportunities to participate in structured sports (physical 

education inside schools and sports activities outside 

schools). Besides that, they were also supported by better 

facilities which will increase their agility skills. Specific 

exercises from structured sports will improve Agility. 

The strong correlation between motor coordination 

and cardiopulmonary fitness tends to increase in 

childhood to adolescence. The results obtained in this 

study were similar to the results obtained by previous 

studies where there is a positive relationship between 

motor coordination and cardiopulmonary fitness. Good 

motor coordination means a better cardiorespiratory 

fitness level [7,8,14,20,21]. Cardiorespiratory fitness is a 

mediator between motor coordination and physical 

activity levels [22]. A good level of physical fitness will 

help children to participate in various physical activities 

more actively. 

Children with low motor coordination might be 

associated with poor cardiorespiratory fitness and Agility 

[23]. A structured sports program that involves more 

complex skills is required to enhance children's motor 

coordination from ten [24]. Children's engagement in 

various physical activities and the limitation of passive 

activities are effective strategies to develop their motor 

coordination and prevent excess body weight.  

Children with motor coordination problems tended to 

have physical inactivity in their later life. There is a need 

for early detection of motor coordination problems in 

children to improve their motor learning and participation 

in physical activities that lead to better physical fitness.  

5. CONCLUSION 

Rural children showed better motor coordination and 

cardiorespiratory fitness levels. Rural areas might 

support the development of children’s motor 

coordination and cardiorespiratory fitness. A positive 

relationship was found between motor coordination, 

cardiorespiratory fitness, and Agility in urban-rural 

children. 
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