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Abstract 

The aim of this study was to investigate the basic motor skill levels of 8-10 years old children 
active in different sports branches according to TGMD-III test depending on the levels of gender 
and sports branches. The study encompassed 239 athletes of 8-10 age groups on a voluntary basis 
who had been doing sports for at least one year. The data required to achieve the objectives 
determined in the research were obtained using TGMD-III test protocol. Kurtosis-Skewness and 
Kolmagorov-Smirnov analyses were performed for normality test of data and it was found that the 
data were not distributed normally and so nonparametric tests were used. Mann Whitney U test 
was used for paired groups and Kruskal Wallis analysis was used for comparison of the others. In 
TGMD-III gender comparison of the athletes, a significant difference was found in total 
Locomotor tests, total object control and total TGMD-III (p<0.01). There are significant 
differences in the comparison of TGMD-III sports branch of the athletes in Locomotor tests total, 
object control tests total and TGMD-III overall total (p<0.01). As a result, the gross motor skills 
of the footballers were found to be significantly better compared to the other branches. It is 
thought that the difference between the branches resulted from the motoric and physiological 
characteristics required by the structures of the branches. In addition, sports age and training 
styles of the athletes are thought to have affected the measurement results. 
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Contribution of this paper to the literature 
This study will contribute to the literature about gross motor development of 8-10 years old 
children, who do sports in basketball, football, volleyball, gymnastics and taekwondo branches, 
according to TGMD-III test. 

 
1. Introduction 

Today, sport is considered as a part of a healthy and balanced life and one of the most beneficial social activities 
(Kürkçü and Gökhan, 2011). For all sports branches, as well as the ability and skill, the importance of physiological 
and physical fitness is increasing day by day (Bilgiç et al., 2016). Every healthy person has the ability to move. 
However, the extent to which this ability can be improved is different. In addition to the structural quality that 
determines the extent of development, supporting this feature with education from a very early age, the quality of 
the training and the characteristic of the sports branch form the basis of the increasing success of sports (Dündar, 
1995). Timmons et al. (2007) state that physical activity and sports provide motor development in children and 
form the basis of health. Today, interest in sports is increasing day by day. Along with the interest in sports, 
important studies are being made on motor development. We know that none of our skills and talents will ever 
evolve without any work. Especially if we want to make changes and improvements in motor skills in children at 
developmental ages, it is absolutely necessary to prepare suitable training programs for them and to train them 
with a conscious coach. Of course, the level of development and individual differences between children should be 
taken into consideration while conducting these programs (Koç, 2005). In this respect, in our study, it was aimed to 
examine the gross motor skills of the athletes in different sports branches.  

 
2. Method 
2.1. Population 

The population of the study was comprised of 8-10 age group students who were actively involved in 
basketball, football, volleyball, gymnastics and taekwondo in Izmir Metropolitan Municipality Ord. Professor Dr. 
Ekrem Akurgal Multi-Purpose Gymnasium.  
 

2.2. Research Group 
The research group was comprised of 8-10 age group male and female athletes in basketball (51), football (48), 

volleyball (52), gymnastics (37) and taekwondo (51) in Ord. Professor Dr. Ekrem Akurgal Multi-Purpose 
Gymnasium. The measurements were taken on a total of 239 athletes participating voluntarily.  
 

2.3. Research Technıque and Protocol 
239 athletes, who had been doing sports in Izmir Metropolitan Municipality Youth and Sports Club Ord. 

Professor Dr. Ekrem Akurgal Gymnasium for at least one year, participated in the study on a voluntary basis. 
Firstly, permission was sought from the official of Izmir Metropolitan Municipality Youth and Sports Club Ord. 
Professor Dr. Ekrem Akurgal Multi-purpose Gymnasium to perform the tests. In addition, parents' consent form 
was taken from each student's parent before taking the measurement for the tests. After obtaining these 
permissions, the implementation started. The data required to achieve the objectives determined in the study were 
obtained by applying (Webster and Ulrich, 2017) TGMD-III test protocol. Motor tests in the TGMD-III test were 
applied in the gym where students were doing sports. The necessary equipment for the test was prepared before 
the students came to the gym where the test will be performed. After the students gathered in the gym, the names 
were read from the list prepared before and attendance was checked. After the attendance check, short information 
was given about the skills to be examined. After the explanation, the subjects were taken one by one and the test 
was shown and explained in a simple way and the student was asked to practice. The skills were first started with 
object control skills and continued with locomotor skills. If the drill was done perfectly according to the criteria in 
the test, 1 was not entered and if not, 0 was entered to the data form immediately. There is no half credit allocated 
for this evaluation. 
 

2.4. Data Collectıon Tool 
TGMD-III was started to develop by Dale Ulrich in 2013 and completed in 2015. Kip Webster also helped 

develop TGMD-III test. It was designed to test the motor behaviours of children aged 3 to 10 years. TGMD-III 
assesses 13 basic motor skills divided into two sub-groups. These are Locomotor and Object Control skills. 
Locomotor subtest measures running, skipping, horizontal jumping, hopping, galloping and sliding skills. The 
object control subtest measures two hand strike, one hand forehand, dribbling, two hand catch, kickingmasa te, 
overhand throw and underhand throw. The TGMD-III test is a direct observation and process-oriented skill 
assessment, reflecting the most mature form of movement, looking at 3-5 performance criteria per skill. In 
accordance with performance criteria, 1 point is given for smooth and correct movements and 0 point is given for 
wrong and uneven movements. At the end of the test, the total score of each action performed twice is added to 
form the score of that skill. A total of 46 points can be obtained in the locomotor subtest and 54 points can be 
obtained in the object control subtest, giving 100 full points in total. The average duration of each test to a child is 
15-20 minutes. The child must repeat each movement twice. The validity and reliability studies of the TGMD-III 
test were performed and the reliability of the test was determined as 0.97 for locomotor tests and 0.95 for object 
control tests. Total TGMD-III was reported as 0.97. Also, it was determined that TGMD-III showed acceptable 
construct validity (Webster and Ulrich, 2017).   
 

2.5. Data Analysis 
Kurtosis-Skewness and Kolmagorov-Smirnov analyses were performed for the normality test of the data and it 

was found that the data were not distributed normally. For the data sets that did not show normal distribution, 
kurtosis and skewness values were examined and nonparametric test was used since the values were not between 
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+2/-2 (George and Mallery, 2010). Mann Whitney U was used for gender and Kruskal Wallis test was used for 
comparison of the branches in comparison of the data. As a second level test, Tamhane's T2 post hoc test was used 
to compare the branches. Significance level was taken as 0.05. 
 

3. Findings 
 

Table-1. Normality test. 

Total Sport branch 
Kolmogorov-Smirnova 

Statistics Df P 

Locomotor total 

Basketball .336 51 .000* 

Volleyball .192 52 .000* 

Gymnastics .169 37 .009* 

Taekwondo .380 51 .000* 

Football .532 48 .000* 

Manipulative total 

Basketball .231 51 .000* 

Volleyball .146 52 .007** 

Gymnastics .152 37 .031** 

Taekwondo .140 51 .013** 

Football .239 48 .000* 

TGMD-III total 
 

Basketball .270 51 .000* 

Volleyball .144 52 .009** 

Gymnastics .180 37 .004* 

Taekwondo .176 51 .000* 

Football .208 48 .000* 

      P= Difference. *= (p<0.01).**=(p>0.05). 
 
Since the total and number of branches were above N=30 in the normality test, according to the Kolmogrov-

Smirnov test Table 1, it is seen that the data did not show normal distribution at p<0.05 significance level. Based 
on these data, skewness and kurtosis tests were found conducted.  
 

Table-2.  Skewness and Kurtosis values. 

Total 
N Min. Max. Mean. Std. Dev. Skewness Kurtosis 

Statistics Statistics Std. Err. Statistics Std. Err. 

Locomotor total 239 13.00 23.00 21.61 1.93 -1.745 .157 3.376 .314 

Manipulative total 239 15.00 27.00 24.39 2.44 -1.319 .157 2.522 .314 

TGMD-III total 239 28.00 50.00 46.00 4.02 -1.839 .157 4.467 .314 

N=Number of Participants. Min.= Minimum Value. Max. = Maximum Value. Mean.= Average. Std. Dev.=Standard Deviation. Std.Err.= Standard 
Error. 

 
Kurtosis-Skewness values Table 2 were examined for data sets that do not show normal distribution and since 

the values were not between +2/-2, it was determined that the data did not show normal distribution (George and 
Mallery, 2010). 
 

Table-3. TGMD-III gender comparison of the participants. 

TGDM3 Gender N Minimum Maximum Mean Standard deviation P 

Locomotor tests 

Female 105 13.00 23.00 20.95 2.12 

.000* Male 134 15.00 23.00 22.12 1.59 

Total 239 13.00 23.00 21.61 1.93 

Object control tests 

Female 105 15.00 27.00 23.70 2.65 

.000* Male 134 15.00 27.00 24.93 2.11 

Total 239 15.00 27.00 24.39 2.44 

TGMD-III overall total 

Female 105 28.00 50.00 44.65 4.42 

.000* Male 134 30.00 50.00 47.05 3.32 

Total 239 28.00 50.00 46.00 4.02 

         N= Number of Participants. P= Difference. *=(p<0.01). 

 
In the TGMD-III gender comparison of the athletes Table 3, the mean of female participants was (20.95±2.12) 

and the mean of male participants was (22.12±1.59) in locomotor tests. The mean of female participants was 
(23.70±2.65) and the mean of male participants was (24.93±2.11) in total object control tests. (24.93±2.11). The 
mean of female participants was (44.65±4.42), while the mean of male participants (47.05±3.32) in the TGMD-III 
overall total. There were statistically significant differences in total locomotor tests, object control total and 
TGMD-III total (p<0.01). 
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Table-4. TGMD-III Sports branch comparison of the participants. 

TGMD-III Sport branch N Minimum Maximum Mean Standard deviation P 

Locomotor tests 
 

Basketball 51 15.00 23.00 21.72 2.11 

.000* 

Volleyball 52 13.00 23.00 20.03 2.30 

Gymnastics 37 18.00 23.00 21.37 1.29 

Taekwondo 51 18.00 23.00 22.13 1.38 

Football 48 20.00 23.00 22.81 0.64 

Total 239 13.00 23.00 21.61 1.93 

 
Object control tests 
 
 

Basketball 51 15.00 27.00 24.98 2.74 

.000* 

Volleyball 52 15.00 27.00 23.05 2.96 

Gymnastics 37 20.00 27.00 23.08 1.83 

Taekwondo 51 22.00 27.00 24.74 1.54 

Football 48 22.00 27.00 25.85 1.23 

Total 239 15.00 27.00 24.39 2.44 

TGMD-III overall total  

Basketball 51 30.00 50.00 46.70 4.64 

.000* 

Volleyball 52 28.00 50.00 43.09 5.02 

Gymnastics 37 39.00 50.00 44.45 2.51 

Taekwondo 51 41.00 50.00 46.88 2.06 

Football 48 45.00 50.00 48.66 1.50 

Total 239 28.00 50.00 46.00 4.02 

       N= Number of Participants. P= Difference. *=(p<0.01). 

 
In the TGMD-III sports branch of the athletes Table 4, the average of the basketball players in the locomotor 

tests was (21.72±2.11), their average in the object control tests was (24.98±2.74) and their average in TGMD-III 
overall total was (46.70±4.64). The average of the volleyball players in total locomotor tests was (20.03±2.30), 
their average in object control tests total was (23.05±2.96) and their average in TGMD-III overall total was 
(43.09±5.02). The average of the gymnasts in the locomotor tests was (21.37±1.29), their average in the total 
object control tests was (23.08±1.83) and their average in TGMD-III overall total was (46.45±2.51). The average 
of those in Taekwondo in the total locomotor tests was (22.13±1.38), their average in the total object control tests 
was (24.74±1.54) and their average in TGMD-III overall total was (46.88±2.06). The average of the footballers in 
the total locomotor tests was (22.81±0.64), their average in the total object control tests was (25.85±1.23) and 
their average in TGMD-III overall total was (48.66±1.50). There are statistically significant differences in total 
locomotor tests, total object control tests and TGMD-III overall total (p<0.01). 
 

Table-5. Comparison of the sport branches according to TGMD-III overall total. 

(1) Sport branch (2) Sport branch Mean difference (1-2) Std. Err. P 
% 95 Confidence range 

Limit inferior Limit superior 

Basketball 

Volleyball 3.60973* .95374 .003* .8798 6.3397 

Gymnastics 2.24642* .77092 .045** .0272 4.4657 

Taekwondo -.17647 .71232 1.000 -2.2365 1.8836 

Football -1.96078 .68632 .057 -3.9543 .0327 

Volleyball 

Basketball -3.60973* .95374 .003* -6.3397 -.8798 

Gymnastics -1.36331 .81020 .637 -3.6965 .9699 

Taekwondo -3.78620* .75466 .000* -5.9697 -1.6027 

Football -5.57051* .73017 .000* -7.6916 -3.4494 

Gymnastics 

Basketball -2.24642* .77092 .045** -4.4657 -.0272 

Volleyball 1.36331 .81020 .637 -.9699 3.6965 

Taekwondo -2.42289* .50419 .000* -3.8816 -.9642 

Football -4.20721* .46674 .000* -5.5679 -2.8465 

Taekwondo 

Basketball .17647 .71232 1.000 -1.8836 2.2365 

Volleyball 3.78620* .75466 .000* 1.6027 5.9697 

Gymnastics 2.42289* .50419 .000* .9642 3.8816 

Football -1.78431* .36184 .000* -2.8224 -.7463 

Football 

Basketball 1.96078 .68632 .057 -.0327 3.9543 

Volleyball 5.57051* .73017 .000* 3.4494 7.6916 

Gymnastics 4.20721* .46674 .000* 2.8465 5.5679 

Taekwondo 1.78431* .36184 .000* .7463 2.8224 

    Std. Err= Standard Error. P= Difference. *=(p<0.01). **=(p<0.05). 
 

There was a statistically significant difference between basketball branch and volleyball in comparison of sports 
branches based on TGMD-III overall total (p<0.01) Table 5. There was a statistically significant difference 
between basketball and gymnastics (p<0.05). There was no statistically significant difference between basketball 
and other branches (p>0.05). There was a statistically significant difference between volleyball branch and 
basketball, taekwondo and football (p<0.01). There was no statistically significant difference between volleyball 
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and gymnastics (p>0.05). There was a statistically significant difference between gymnastics and taekwondo and 
football (p<0.01). There was a statistically significant difference between Taekwondo branch and volleyball, 
gymnastics and football (p<0.01). There was no statistically significant difference between taekwondo and 
basketball (p>0.05). There was a statistically significant difference between football branch and volleyball, 
gymnastics and taekwondo (p<0.01). There was no statistically significant difference between football and 
basketball (p>0.05). 
 

4. Discussion 
There was a significant difference in the TGMD-III gender comparison of the athletes in total locomotor tests, 

total object control and total TGMD-III (p<0.00).  
In TGMD-III Locomotor Skills, Aydin (2009) investigated the motor development levels of the 10-age group 

students, who participated indoor sports events in the city of Kütahya, according to TGMD-II test. This study was 
conducted with similar measurement methods and a statistically significant difference was found according to 
gender in locomotor skill levels which is one of the sub-dimensions of TGMD-II Test (P<0.05). Spessato et al. 
(2013) showed in their study with 3-10 aged children that there was a significant difference in locomotor total 
scores of boys in locomotor skills compared to girls in 7-8 and 9-10 age group and boys were found to be better 
than girls. This study is similar to our study. Again in 2011, Yıldırım investigated the psychomotor development 
levels of 7-8 age group girls and boys according to TGMD-II test depending on gender variable, and the difference 
between TGMD-II test locomotor skill scores of girls and boys was found insignificant. However, locomotor skill 
total test score of boys was determined to be higher than that of girls. 

Kelly et al. (2019) in their study with 414 Irish children between 6 and 12 years of age, did not find a significant 
difference between girls and boys according to TGMD-III locomotor test results depending on gender variable. 
Burns et al. (2017a) analysed the relationship between gross motor skills and cardio-metabolic risk in children in 
2017. In their study with 224 children (mean age 9 years) in the United States, they used the TGMD-III test to 
assess gross motor skills of the children. As a result of the data obtained in the study, they could not find a 
significant difference between locomotor skill levels of male and female students. Similarly, in 2017, Burns et al. 
(2017b) examined multivariate relationships between health-related fitness, physical activity, and TGMD-III test 
items in children of low-income families. 1460 school-age children (4-8 years) of low-income families, 730 female 
and 730 male, participated in the study. In the study, no significant difference was found between locomotor skills 
in score and it was stated that locomotor skills of girls and boys were in the same condition. Again, Webster and 
Ulrich evaluated the psychometric properties of the TGMD-III test in 2017. 424 men were included in the study 
involving a total of 807 children (3-6 years), 383 girls and 424 boys. At the end of the study, similar scores were 
found in locomotor skills between boys and girls. 

In 2018, Aye et al. (2018). examined the gross motor skills development in 5 years old kindergarten children in 
Japan. In the study, a total of 60 healthy children, 34 boys and 26 girls, were examined using TGMD-II. They 
found that the locomotor skill scores of the girls were significantly higher than the boys. The locomotor raw score 
of the girls was (41.0±3.36) and the locomotor raw score of the boys was found to be (36.6±6.40).  

In the TGMD-III Object Control Test Results, Aye et al. (2018). studied gross motor skills development of 60 
(34 boys and 26 girls) healthy 5 years old kindergarten children in Japan in 2018. Subjects were measured using 
TGMD-II. As a result of the study, they found that the boys' basic object control skill scores were better than the 
girls. The object control skill raw score of the girls was (34.5±6.62) and the object control skill raw score of the 
boys was found to be (37.8±6.24). In 2017, Allen et al. (2017) performed the validity and reliability of gross motor 
development test-3 (TGMD-III) in children with autism spectrum disorder using visual support. A total of 14 
children between the ages of 4-10 years participated in the study. At the end of the study, they could not find any 
difference between the object control skills of autistic boys and girls. It was seen that the boys' object control skill 
scores were higher than the girls.  

In their study, Burns et al. (2017a) analysed the relationship between gross motor skills and cardio-metabolic 
risk in children in 2017 and used TGMD-III test to evaluate the gross motor skills of the children. As a result of 
the data obtained in the study, it was found that the object control skill levels of the male students were 
significantly better than the girls (p<0.01). Burns et al. (2017b) also examined multivariate relationships between 
health-related fitness, physical activity, and TGMD-III test items in children of low-income families in the USA in 
2017. 1460 school-age children (4-8 years), 730 female and 730 male, participated in the study. In their study, they 
determined that object control skills of the boys were statistically significantly better than the girls (p<0.01). 
Likewise, Zeybek's study comparing the basic motoric characteristics of 9-year-old children at primary school in 
Beypazarı district of Ankara could not find a significant difference between the mean object control skills of the 
male and female students. However, it was seen that the boys' object control skill scores were better than the girls. 

In terms of the TGMD-III total test scores, there are studies in the literature that are in parallel with our 
study. For example, Burns et al. (2017a). analysed the relationship between gross motor skills and cardio-metabolic 
risk in children in 2017. In their study with 224 children (mean age 9 years) in the United States, they used the 
TGMD-III test to assess gross motor skills of the children. As a result of the data obtained from the study, a 
statistically significant difference was found between TGMD-III test scores of male and female students (p <0.05). 
It was found that the boys' TGMD-III test scores were higher than the girls. Webster and Ulrich also evaluated 
the psychometric properties of the TGMD-III test in 2017. A total of 807 children (3-6 years), 424 boys and 383 
girls, participated in the study. As a result of the study, when TGMD-III test scores were examined, it was seen 
that TGMD-III total test scores of boys were higher than those of the girls. In 2011, Yıldırım investigated the 
psychomotor development levels of girls and boys in the age group of seven and eight in terms of gender variable 
according to the TGMD-II test and the difference between TGMD-II test total scores of the boys and girls was 
found to be statistically insignificant. However, the TGMD-II test total score of boys was found to be higher than 
that of the girls. 

It is thought that the difference in the measurement results in terms of gender in the studies was due to 
different age groups. There are also many other factors like physical activity levels and socio-economic levels of the 
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participants. However, in the light of the information given in psychomotor development, it is stated that there are 
not very significant differences between the motor skills development of children until adolescence on gender basis. 
It has been stated that some motor features come into prominence from time to time during the developmental 
periods. However, the general opinion is that the motor development of girls and boys is very close to each other 
until adolescence. 

In comparison of TGMD-III test results and sports branches, there is a statistically significant difference in 
total locomotor tests, object control tests total and TGMD-III overall total (p<0.01).  

Aydin (2009) investigated the motor development levels of the 10-age group students, who participated indoor 
sports events in the city of Kütahya, according to TGMD-II test and showed that the difference between TGMD-
II test locomotor skill levels was significant depending on sports branch (P<0.05). 

Bastik (2011) investigated the basic motor characteristics of 10-year-old athletes participating in competitions 
in individual, dual and team sports according to TGMD-II test. In that study, taekwondo and swimming were 
included under the name of individual sports while table tennis and tennis were included under the name of dual 
sports, and football and handball were included under the name of team sports. TGMD-II locomotor test results 
showed that the difference between the children's TGMD-II locomotor subtest scores was significant in terms of 
sports branch (P<0.01). 

Aydin (2009) investigated the motor development levels of the 10-age group students, who participated indoor 
sports events in the city of Kütahya, according to TGMD-II test and showed that the difference between TGMD II 
test object control skill levels was significant depending on sports branch (P<0.05). 

Bastik (2011) investigated the basic motor characteristics of 10-year-old athletes participating in competitions 
in individual, dual and team sports according to TGMD-II test. In that study, taekwondo and swimming were 
included under the name of individual sports while table tennis and tennis were included under the name of dual 
sports, and football and handball were included under the name of team sports. TGMD-II locomotor test results 
showed that the difference between the children's TGMD-II locomotor subtest scores was significant in terms of 
sports branch (P<0.01). 

Akin et al. (2016) in their study comparing the basic motor skills levels of the 10-11 age group athletes 
participating in the inter-school competitions in 2016 and non-sports children, conducted “bidirectional 
coordination, balance, running speed and agility and power” tests. In that study, they compared basketball, 
badminton branches and a non-sports group. As a result, they revealed that the gross motor skills of basketball 
players and badminton players were statistically better than those who did not do sports. While they didn’t 
mention about a statistical significance between basketball players and badminton players, they stated that the 
measurement data of the basketball players in the gross motor skill tests were better than badminton players. 

Aydin (2009) investigated the motor development levels of the 10-age group students, who participated indoor 
sports events in the city of Kütahya, according to TGMD-II test and showed that the difference between TGMD II 
test total skill levels was significant depending on the sports branch.  

The results of our study and similar and related studies in the literature were examined. Branch evaluations 
were made in the literature and in our study. In the studies, it was observed that the measured characteristics of 
athletes interested in team sports were generally higher. It is thought that this resulted from the need for highly 
developed motor skills in the mentioned sports branches (football, basketball) due to their popularity and 
competitive environment. Besides, differences in participants, individual characteristics of athletes, environmental 
factors and variables such as training and sport age may have caused these results. Similar results have been 
observed in the related studies in the literature (Aydin, 2009; Akin et al., 2016). The results of these studies support 
our study. However, due to the insufficiency of studies in the literature, there are limited resources to evaluate and 
no samples were found for our variables.  
 

5. Conclusion 
According to the data obtained, it was found that boys' gross motor skills were better than girls' gross motor 

skills. The general belief in the literature for the reason for this difference between boys and girls is socio-cultural 
reasons and the developmental parameters in favour of boys with age. 

Another parameter evaluated in the study was the branches. Statistically significant differences were observed 
between branches and gross motor skills. Based on the data obtained, it was determined that football players had 
significantly better gross motor skills, which was followed by basketball and taekwondo respectively. Gross motor 
skills of the athletes in gymnastics and volleyball branches were seen to be lower than the other branches.  

As a result, it was seen that gross motor skills of football players were significantly better in comparison with 
other branches. Locomotor, object control and total TGMD-III test scores of male athletes were found to be better 
than girls. In the football branch, it is thought that 48 athletes were all male and this may have led to high football 
scores. In the volleyball and gymnastics branches, low locomotor, object control and total TGMD-III test scores 
are thought to be due to high number of girls and low number of boys. 

In addition, it is thought that the difference between the branches resulted from the motoric and physiological 
characteristics required by the structures of the branches. Besides, sports age and training styles of the athletes are 
thought to affect the measurement results. 
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