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Abstract—The research highlights gender differences in gross
motor coordination. Preadolescence is the best time for motor
skill interventions. Good motor coordination indicates an
increased physical activity in children. The purpose of this study
was to know the differences of motor coordination and physical
activity levels based on gender. School children consisted of 95
males (10.57 years) and 105 females (10.36 years) participated in
this study. Weight status, height, and percentage of body fat were
objectively measured by using standardized protocols to compare
anthropometric characteristics. Korperkoordinations Test fir
Kinder (KTK) was used to assess gross motor coordination, while
physical activity levels were assessed by Physical Activity
Questionnaire for Children. Statistical analysis used an
independent sample t-test (Mann Whitney U test if not normally
distributed) to analyse gender differences. The results showed
that body mass index was almost similar in both groups. There
were significant differences in motor coordination between boys
and girls (p < 0.05). The mean motor quotients KTK (MQ KTK)
of boys (83.34) was significantly higher than girls (72.39). Boys
outperformed girls on hopping height, moving sideways, and
jumping sideways. Only for walking backward girls were similar
to boys. Physical activity was significantly different in both
gender (p < 0.05). Girls were less active than boys. There were
gender differences in gross motor coordination and physical
activity levels in children. There is a need for better motor skill
interventions in girls.
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I. INTRODUCTION

Physical activity has a crucial role to maintain our health.
Improvement of physical fitness could be reached through
regular participation in various physical activities. Many
studies in developed countries concluded that physical activity
declines in children of all ages [1,2]. In Indonesia, one in four
residents had sedentary behaviour. Around 71.8 % of children
aged 10-14 years had sedentary behaviour for more than three
hours/day. In middle childhood (6-9 years) and late childhood
(10-13 ears), better motor coordination could increase
children’s participation in many physical activities and games
[3,4]. Motor coordination can be affected by many factors,
such as involvement in organized sports education, the
influence of environment and also family lifestyle. Motor
coordination does not only have positive trajectories on
physical activity but also promotes cognitive function and
academic achievement in children [5]. Previous research

showed that motor coordination was the best predictor for
physical activity levels in children aged 6 to 10 years [6].
Children with better motor coordination could be more
physically active in later life compared to those with poor
motor coordination [7]. At school, children’s motor
coordination skills can develop better through various playful
activities at recess time and high participation in physical
education class [8]. Active transportation (walking and cycling)
to school also had a positive relationship with total physical
activity in boys [9]. Motor coordination had an inverse
relationship with body mass index [8]. Several studies
assessing gross motor coordination found impaired skills in
obese children [10,11]. Motor coordination is not only
correlated with health-related fitness, but also with sports with
specific skills and daily physical activity [12]. Boys tend to be
more active in their daily life than girls [13,14]. Girls tend to
have lower habitual physical activity levels because lacking
environmental (school, home and neighbourhood) supports
[8,13] and lower participation in organized sports [8,13,15].
The decline in gross motor coordination is in line with
decreased physical activity levels. Walking backward and
moving sideways significantly worse than age and gender-
specific motor quotients norms [16]. Since motor coordination
is associated with higher physical activity, boys were suggested
to have a better motor coordination level than girls [17,18].
Although the gender differences in gross motor coordination
and physical activity are well documented in high- income
countries, there is still a limited number of researches in
middle-income countries. Therefore, we want to find out if
there are significant differences in motor coordination and
physical activity levels by gender.

Il. METHOD

A. Participants

Before collecting data, we informed the aim of the research
to the headmaster, parents, and also class teachers. The
children involved in sports clubs outside the school or obese
were not recruited in this study. A total of 200 children (boys: n
= 95; girls: n = 105) whose parents provided informed consent,
participated in this research. The mean age of boys was (10.57
+ 0.50 years) while girls were (10.36 + 0.48 years). The
Research Ethics Committee, Ministry of Health-National
Institute of Health Research and Development (19/07/2017)
approved this study.
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B. Experimental Protocol

All participants completed the entire protocol in a single
session. They have to warm-up and cool-down before and after
performing the test. Obese children were excluded from this
present study to ensure that body mass index did not affect
motor coordination abilities.

1) Body mass index: Body height and body weight were
measured using ZT 120 health scale. The weight was recorded
to the nearest 0,1 kg and the height was also recorded to the
nearest 0,01 m. Body mass index was calculated for each
subject by dividing the weight by the square of the height.

2) Body fat percentage: The measurement of body fat was
using skinfold. It was located on triceps and calf (Fig. 1). We
calculated the percentage of body fat applying the formula
referenced in the Slaughter Lohman Formula manual [19]. The
mean score of the three trials was determined.

Fig. 1. Measurement site of body fat percentage on triceps and calf.

3) Motor coordination: We used Korperkoordinations
Test fur Kinder (KTK) by Kiphard and Schilling [20] which
consisted of four subtests (Fig. 2):

e Walking Backwards (WB): walking backward three
times along each of three balance beams (3 m length;
6, 4.5 and 3 cm width). A maximum of 24 steps (eight
per trial) were counted for each balance beam, which
comprises a maximum of 72 steps for this test. The
score was converted to the motor quotient (MQ) result.
Before the test, the subjects had one practice walk
forward and backward on every balance beam.

e 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/was awarded for successful
performance on the first, second or third trials,
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.

e 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
result.
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e Moving Sideways (MS): moving one plate on
sideways and the subjects stood on the other plate (25
cm x 25 cm x 5 ¢cm) in 20 seconds. The plate had to be
moved with two hands. The total amount of points was
counted and summed over two trials, then converted to
the MQ result.

The raw scores of each subtest were transformed into
gender and age-specific MQ values according to the
classification of Kiphard and Schilling. There are five
categories: severe gross motor coordination disorder (MQ 56-
70), moderate gross motor coordination disorder (MQ 71-85),
normal gross motor coordination (MQ 86-115), good gross
motor coordination (MQ 116-130), and high gross motor
coordination (MQ 131-145).

Fig 2 (a) Fig 2 (b)

Fig 2 (c)

Fig. 2. The KTK test; walking backward (a) hopping height (b) jumping
sideways (c) moving sideways (d).

Fig 2 (d)

4) Physical activity: Physical activity (PA) was assessed
using a Physical Activity Questionnaire for Children (PAQ-C)
that has high validity and moderate reliability [21]. The
physical activity questionnaire for children is a self-
administered, 7-day recall instrument. It could assess general
levels of physical activity throughout the school children (8-14
years). This instrument assesses a child’s self-report of activity
level in different settings and different times of the day (e.g.
physical education class, activity at recess time, activity after
school and also on the weekend). It provides a summary of the
physical activity score derived from nine items, each scores a
5-point scale.
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C. Statistical Analysis

Normally the data were determined through the
Kolmogorov-Smirnov test with p > 0.05. We used a parametric
test or nonparametric test which was based on data distribution.
Since the value of the subtests KTK - walking backward,
jumping sideways did not follow a normal distribution, the
non-parametric analysis was chosen. The comparison of motor
coordination between genders was performed by independent
sample t-test while the physical activity differences used Mann
Whitney U test, with p value less than 0.05 considered
significant. The data shown are means and percentages.

I1l. RESULTS

There were no significant differences in body mass index
between boys and girls. However, body fat percentage was
shown significantly different (p < 0.05) in both groups (Table
1).

TABLE I. PARTICIPANTS ANTHROPOMETRIC CHARACTERISTICS
General Anthropometric Boys Girls p
Age 10.57 £0.50 10.36 +0.48
(Mean+SD) Years
Height 132.50 + 5.61 133.86 + 6.51
(Mean+SD) Cm
Weight (Mean+SD) Kg 29.68 +4.87 28.61 +5.35
BMI 16.36 £2.05 16.63+1.84 0.33
(Mean+SD) Kg/m?

Body Fat Percentage 16.92 £ 5.39 20.95+4.35 0.00*
(Mean£SD) %

*Significantly different p value < 0.05

Based on motor coordination competence, there were
significant  differences in gross motor coordination
performances between boys and girls. It showed significant
differences in hopping height, jumping sideways and moving
sideways (Table 2). The mean gross motor coordination of
Indonesian children was lower than that of Belgium children
[16] and German children [20]. The percentage distribution of
motor quotients scores between boys and girls is shown in
Fig.3. Children with motor problems were found in boys
(62.1%) and girls (96.19%). Most of both groups had moderate
motor disorder.

TABLE II. MOTOR COORDINATION DIFFERENCES BETWEEN BOYS AND
GIRLS
Motor Boys Girls p
Coordination

MQ KTK 83.34 £8.45 72.39+8.94 0.00*
Walking backwards | 111.09 + 8.82 108.94 + 8.85 0.06
Hopping height 91.84 +9.80 79.72 £10.37 0.00*
Jumping sideways 98.51 + 13.62 81.28 +13.13 0.00*
Moving sideways 47.23+£4.07 45,04 + 4.05 0.00*

*Significantly different p value < 0.05
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Fig. 3. Distribution of motor quotients between boys and girls.

There were significant differences on physical activity
levels between boys and girls (Table 3). Boys were more active
inside and outside the school rather than the girls.

TABLE Il PHYSICAL ACTIVITY DIFFERENCES BETWEEN BOYS AND
GIRLS
Physical Boys Girls p
Activity
Overall PAQ-C | 2130+4.93 | 18.07+4.25 0.00*
Physical .
education class 4.02+0.77 3.67+£0.88 0.00
Recess time 3.31+1.01 2.63+1.09 0.00*
After school 242 +1.38 1.98+1.28 0.02*
Evening 277+1.22 2.09+1.08 0.00*
Weekend 2.34+£1.03 1.99+0.74 0.01*

*Significantly different p value < 0.05

IV. DISCUSSION

This study was conducted to investigate whether there were
still gender differences in children’s body composition,
physical activity and also gross motor coordination. To the best
of our knowledge, there are still few studies about gross motor
coordination in children using the KTK test in Indonesia.
Korperkoordinations Test fiir Kinder is used to assess
locomotor function and dynamic stability in children aged 5-14
years.

The findings that both groups had no different body mass
index gave the fact that our participant’s motor coordination
abilities weren’t influenced by weight status. Our results
showed that there was a significant difference between boys
and girls in their gross motor coordination, as measured by the
total KTK MQ scores. This result is similar to those reported in
other studies [16,17] that there were significant differences in
locomotor skills between gender.

There is a decline in gross motor coordination both in boys
and girls compared to a study conducted by Vandorpe [16] and
Ruzbarska [17]. None of both groups had better (“good” and
“high”) motor coordination. This study showed that Indonesian
children are at greater risk of being less physically active,
which in turn will affect their health status.
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The mean gross motor coordination of Indonesian children
was lower than that of Belgium children [16] and German
children [20]. Motor coordination is important for promoting
physical activity and fitness throughout adulthood [3] which
means it plays a crucial role for the health in children [22].
Children with poorer motor coordination are not only at the
risk of being physically inactive [22,23] but also have cognitive
function and social interaction problems [24,25]. Thus, we
need to take intervention in the development of motor
coordination through practicing more skills and high
participation in various activities [26-29].

Walking backwards (WB) and moving sideways (MS) are
less strength-oriented subtests, while the other two tests,
hopping height (HH) and jumping sideways (JS), need more
strength and endurance [30]. WB and MS are primary
coordination and tend to be consistent over time. We found out
that there were significant differences in body fat percentage
between boys and girls. Boys had more muscle mass rather
than fat mass, so boys had better strength and endurance than
girls. A present study reveals that there is a significant
difference in hopping height, jumping sideways and moving
sideways performance between boys and girls. Our finding is
almost similar to a study by Vandorpe [16] and Ruzbarska [17]
that boys had better motor coordination abilities. No difference
was observed between boys and girls for walking backwards.
Boys have greater postural sway than girls [31], so it might
affect their walking backwards performance test.

Dollman [32] showed that physical activity (active
transport, physical education classes, organized sports) tends to
decline nowadays. It might be caused by demographic
influences, media used, and also school regulations. Our self-
reported activities showed differences between boys and girls.
The result of this study is in agreement with Nielsen et al. [33]
and Field et al. [15] that boys played outdoors (after school, in
the evening and also in the weekend) more frequently than
girls, whereas girls performed sedentary activities. In
accordance with Nielsen et al. [33], boys were also more active
at school (e.q. physical education class and at recess time)
compared to girls. Differences between boys and girls in
performing their daily activities are presented in Table 3. Not
only inside the school but also outside the school that the girls
were less active than boys. The result of this study is in
agreement with Ishii et al. [13] and Telford et al. [14]. Low
physical activity in girls might be influenced by socio-
ecological factors at the individual, parents support, school and
also environmental levels. Besides that, girls tend to engage
with informal activities while boys tend to involve in organized
sport activities.

According to Robinson et al. [4], motor coordination is a
predictor of physical activity level in children, where children
with high physical activity levels will have better a motor
coordination level. In this study, we found out that boys had
better physical activity levels than girls. Thus, boys also had
better gross motor coordination compared to girls. Similar
findings have been demonstrated in Australian children where
gross motor skills had a positive relationship with an increased
amount of physical activity at lunchtime, recess, and also after
school [34].
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We need to pay more attention to the development of
children’s motor skills in their everyday activities to increase
their motor abilities, which will, in turn, increase their health
and physical activity participation throughout adulthood. At 10
years, children need to participate in organized sports that
involve specific sport skills and agility which can increase their
motor coordination skills [35-37].

V. CONCLUSION

The findings of this study evidence that boys showed
higher physical activity and motor coordination levels
compared to girls. There is still a significant difference in gross
motor coordination and physical activity levels by gender.
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