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        Abstract
           The growth and development of the human body is not always the same among males and females. 
Numerous studies indicate that men and women begin to differ significantly in terms of motor skills parameters 
at the onset of puberty, while until that time their development is similar. However, it is still not clear whether 
this relationship changes under the influence of certain physical activities. Swimming is one of the sports 
where training and competing begins relatively early, and thus the influence of swimming on the motor skills 
of children is evident early on. The aim of this research is to determine whether there are any differences in 
the motor skills of boys and girls, younger elementary school children, as a result of systematic swimming 
practice. The null hypothesis is taken at the onset of the study that no significant differences will occur in 
the motor skills of the young boys and girls. In order to test the hypothesis, 32 participants (17 boys and 15 
girls), who were actively involved in swimming practice for at least 6 months, and completed the EUROFIT 
battery tests for the evaluation of the fitness levels of children and adolescents. Six variables were measured: 
the flamingo test of balance (FLB), hand tapping (TLP), seated hyperextensions (SAR), the standing depth 
jump (SBJ), pike sit-ups (SBJ), and hanging pull-ups (BAH). In order to determine the differences between 
the groups, the independent samples t-test was used. The obtained results indicate that there were statistically 
significant differences in all the variables except the hanging pull-ups (BAH) between the school aged boys 
and girls who actively participated in swimming practice. 
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INTRODUCTION
Monitoring the growth and development of children 

represents one of the more important factors in physical 
education and sport. By measuring the motor skills of 
children who take part in regular physical exercise, we 
can obtain important data regarding the influence of sys-
tematic exercise on the human body (Morrow, Jackson, 
Disch, Mood, 2005.). 

The growth and development of the human body are 
determined by a sequence of endogenous and exogenous 
factors, which results in a great number of factors that 
influence the development of motor skills. Their devel-
opment, especially during youth, is not always the same 
for boys and girls. Individual differences between males 
and females are known as sexual dimorphism in the 
medical community (Welsh, 2005.).

The differences in the level of motor skills between 
adult men and women are well known. However, dur-
ing the period of childhood and adolescence, that ratio 

differs. Based on the results of the research into the mo-
tor skills of men and women, we can note that motor 
development is manifested in two characteristic phases, 
the phase of the relative homogenous development of 
motor skills and the dimorphic phase (Kukolj, 2006.). 
Numerous studies have indicated that men and women 
in most parameters of growth and development begin to 
differ significantly only at the onset of puberty, while in 
the period preceding it, boys and girls develop similarly 
(Thomas, & Karen, 1985.). Motor skills are no excep-
tion. In terms of almost all the motor skills, boys and 
girls do not differ significantly until puberty. However, 
it is not yet clear whether this relationship changes under 
the influence of certain physical activities. 

One of the most important factors for the proper 
growth and development is certainly physical activ-
ity. Research has shown that regular physical activities 
lead to a significant increase in the motor parameter of 
school-aged children (Toskić, Lilić,  & Toskić, 2014.). 
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Swimming is one of the sports where training and com-
petition begin at a relatively early age period. Thus, the 
influence of swimming on the motor skills of children is 
evident early on. 

The training process represents a complex task 
whose final outcome is the increase in the anthropologi-
cal status of the individual. The rationalization of the 
training process is one of the more important factors for 
the effective work of experts. Quite often coaches, in the 
desire to make the most efficient use of the means avail-
able to them, merge what appears to be impossible, with-
out taking into consideration the individual differences 
in terms of age and gender. As a result, it is necessary to 
know the lawfulness of the growth and development un-
der the influence of physical activity, so that work could 
be done with very homogenous groups, and thus very 
effective use made of the available means, and a high 
improvement in terms of certain motor skills achieved. 

The aim of this research is to determine whether 
there are any differences in the motor skills between 
boys and girls, school-aged children, which would be 
the result of participation in regular swimming practice. 
It is assumed that no significant differences will be de-
termined between the motor skills of young school-aged 
boys and girls who take part in swimming training. It 
would confirm the hypothesis that group homogeniza-
tion based on gender at this age is not necessary. These 
and similar results could lead to significant knowledge 
of the influence of swimming on the growth and devel-
opment of children, as well as on the influence of physi-
cal activities in general, which could lead to more effec-
tive and high quality training procedures. 

 METHODS
The sample of participants consisted of 32 swim-

mers aged 8±1. The participants were divided into two 
groups, the first group numbering 17 boys and the second 
group numbering 15 girls. All of the participants were 
involved in swimming practice for at least 6 months. 
Prior to testing, the participants were informed on the 
method and goals of the research and they voluntarily 
agreed to participate. 

In order to evaluate their motor skills, five variables 
were used to reliably predict the level of motor skills 
which are relevant for swimming practice: 

- The Flamingo balance test (FLB) – to evaluate 
balance,

- Hand tapping (PLT) – to evaluate hand speed 

frequency,
- Seated hyperextensions (SAR) – to evaluate 

the flexibility of the hip joint, 
- The standing depth jump (SBJ) – to evaluate 

the speed strength of the leg extensors,
- The lying-sit up (SUP) – to evaluate repetitive 

strength and torso muscles,
- Hanging pull-ups (BAH) – to evaluate endur-

ance in the force of the arm muscles and shoulder belt 
muscles.  

To evaluate the participants’ motor skills, the EU-
ROFIT battery of tests was used. It is used throughout 
Europe for the evaluation of the fitness level of children 
and the young. This battery of tests was prescribed by the 
Committee for the Development of Sport of the Coun-
cil of Europe (1993), and was used in numerous similar 
studies (Baquet, Berthoin, Gerbeaux,  & Van Praa-gh, 
2001.; Heimer et al. 2004.; Jürimäe, Volbekiene, Jüri-
mäe, Tomkinson, 2007.; Gajević, Lalić,  Bošković,  
Bićanin,  & Atanasov, 2010). The participants performed 
the tasks barefoot, in sports clothes, following the order 
prescribed by the EUROFIT battery of tests. All of the 
tests were monitored by the same invigilators, in accor-
dance with the predetermined procedure. 

The following descriptive parameters were calcu-
lated for each variable: the means (Mean), standard de-
viation (SD), the variation coefficient (Cv%), minimal 
(Min), and maximal result (Max). To calculate the dif-
ferences between the groups, the t-test for independent 
samples was used. All of the statistical analyses were 
carried out using the SPSS 19 program.

RESULTS
Table 1. shows the basic descriptive parameters of 

the tested motor skills of the boys. Based on the value of 
the variation coefficient (Cv%) we can gain insight into 
the level of homogeneity of the results. It is smallest for 
the hanging pull-ups variable (BAH), while the highest 
value was recorded for the depth jump variable (SBJ). 
These results indicate that this group of participants var-
ies the most in terms of the muscle feature of endurance 
in activities, while speed strength of the legs is the most 
developed of the skills. 

Table 2. shows the basic descriptive indicators of 
the motor skills of the girls. Based on the variation coef-
ficient, we can determine that the smallest level of ho-
mogeneity was determined for the results for the hang-
ing pull-ups (BAH), while the greatest homogeneity was 
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Table 1. The descriptive indicators of the motor skills of the boys 

Statistics FLB (n/s) PLT (s) SAR (cm) SBJ (cm) SUP BAH (s)

Mean
SD
Cv%
Min
Max

17.3
6.2
35.8
7.4
27

22.5
4.1
18.4
17
30

23.4
7.8
33.5

8
38

131.5
17.1
13.01
100
154

17.4
4.7
27.4
10
23

17.4
9.5
54.6

5
35
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age population of young school-aged children. On the 
lying-sit up test (SUP), the studied group indicated simi-
lar results as the average population of young school-
aged boys.  

Table 2. shows the basic descriptive parameters of 
the motor skills of the girls. Based on the obtained re-
sults, we can determine that this group of participants, 
as in the case of the boys, scored higher values for the 
variables of hand tapping (PLT), seated hyperextensions 
(SAR), the depth jump (SBJ), and hanging pull-ups 
(BAH) than the average population of young school-
aged girls. At the same time, for the variables of the 
flamingo balance test (FLB) and the lying-sit up (SUP) 
they scored similar results as their peers. 

In table 3. we can see the results of the t-test for 
the differences in the motor skills between the boys and 
girls.  A statistically significant difference was deter-
mined for the hanging pull-ups variable (BAH) p<0.05, 
while no statistically significant difference was deter-
mined for the other variables between these two groups 
of participants. We could say that the obtained results 
were, to an extent, expected. 

General balance is a skill which does not differ sig-
nificantly between the boys and girls, either when they 
are young or later in life (Kurelić et al., 1975), and it 
was expected that no differences would be found be-
tween these two groups of participants. The movement 
frequency speed, the ability which indicates the fre-
quency of movement in a unit of time, reaches its maxi-
mal development at the age of 15-16 for the boys and 
14-17 for the girls (Kukolj, 2006). Prior to puberty, the 
development of this ability is equal for both the boys 
and girls, which was confirmed in this research. Flexibil-
ity is an ability which decreases over time and peaks at 
the age of 15-16 (Zaciorski, 1975.). Males are less flex-
ible than females, which is directly connected to muscle 
strength. However, between the ages of 7-12, the dif-
ference between boys and girls is not significant, which 
was confirmed in this study. The depth jump variable 
(SBJ) evaluates the speed strength of the leg muscles, 
which among males is greater from the onset of puberty. 
However, early on during the period of growth and de-
velopment, the increase in strength is similar between 
both genders. In the case of the repetitive strength of the 
torso muscles, males are at an advantage there as well, 
but in the period prior to puberty, it was proven that there 
are no statistically significant differences. 

The only statistically significant difference between 
the male and female school-aged children was obtained 

determined for the hand tapping variable (PLT), that is, 
the girls showed the smallest variability for hand fre-
quency speed. 

Table 3. The differences between the motor 
skills of the boys and girls 

Variables T df Sig.

FLB
PLT
SAR
SBJ
SUP
BAH

-0.74
-2.2
-0.88
0.51
0.35
3.67

27.91
29.88
29.89
18.2
26.25
16.84

0.46
0.035
0.38
0.61
0.72

0.001

 
 

Table 3. shows the differences in the motor skills 
between young school-aged boys and girls. The table 
shows the t values (t), degrees of freedom (df), and the 
level of significance (Sig.). Based on the results in the 
Sig. column, we can conclude that there are no statisti-
cally significant differences between the boys and girls 
for the variables of the flamenco test of balance (FLB), 
hand tapping (TLP), seated hyperextensions (SAR), the 
depth jump (SBJ), and the lying-sit up (SUP). The only 
statistically significant difference at the p=0.01 level 
was determined for the hanging pull-ups (BAH).

DISCUSSION AND CONCLUSION 
In this study, which included 32 young school-aged 

swimmers, we attempted to determine whether there 
were any differences in the motor skills between boys 
and girls, which would be the result of systematic par-
ticipation in swimming activities, and with the aim of 
developing a more effective training process. 

Table 1. shows the basic descriptive parameters of 
the tested motor skills of the boys. When we compere 
these results to the norms for the motor skills of young 
school-aged children in the Republic of Serbia (Ga-
jević, 2009), we can determine that the studied group 
scored higher values for the flamingo balance test vari-
able (FLB), hand tapping (PLT), seated hyperexten-
sions (PLT), the depth jump (SAR), and hanging pull-
ups (BAH) than their peers. The results were expected, 
considering that this group of participants regularly took 
part in physical activities. Thus, it was assumed that they 
would score a higher level of motor skills than the aver-

Table 2. The descriptive indicators of the motor skills of the girls 

Statistics FLB (n/s) PLT (s) SAR (cm) SBJ (cm) SUP BAH (s)

Mean
SD
Cv%
Min
Max

18.5
5.1

28.03
7.2
28

25.4
4.3
17.1
17
33

25.4
8.1
32
8
39

120.05
12.9
10.7
100
154

16.8
3.4
20.6
10
23

10.1
6.6
64.9

5
35
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for the hanging pull-ups variable (BAH). In the case 
of muscle strength, adult men and women differ sig-
nificantly, that is, men manifest greater strength than 
women. The reason for it can be found in the number 
and the cross-section of the muscle fibers (Zaciorski, 
& Kreamer, 2006.). In the case of the manifestation of 
muscle force, the leading opinion is that there are no dif-
ferences between school-aged boys and girls. However, 
some studies have shown that boys, as early on as age 7, 
manifest significantly higher strength than girls (Branta, 
Haubenstricker, & Seefeldt, 1984). This study confirmed 
this hypothesis. 

The period of childhood and adolescence are turbu-
lent periods of growth and development, when it is ex-
ceptionally important to monitor the parameters of mo-
tor skills. According to numerous studies, boys and girls 
do not differ significantly in terms of the level of motor 
skills until puberty, which this study confirmed, since as 
we already pointed out, in five of the six measured vari-
ables there was no statistically significant difference. 

These results confirm the fact that swimming is a 
sport which should be practiced from early childhood, 
and which has an equally positive influence on the 
growth and development of young school-aged boys 
and girls. It was also confirmed that in the case of young 
school-aged swimmers, no group homogeneity based 
on gender is necessary, except for the exercises which 
require muscle strength. However, if we take into con-
sideration the fact that exercises for the development of 
muscle force are not recommended for this age group, 
we can conclude that at this age, during training, it is 
not necessary to divide the participants based on gender. 
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