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nomic and multi purposeful solving of complex motor 
tasks, i.e. fast adaptation of movement to changes of 
outer conditions (Kukolj, 2006.). One of many defini-
tions of coordination shows that it is a question about the 
“segment of motor skills which is related to the ability of 
realization of complex motor tasks by moving the body 
or parts of the body in space”. The basic division of co-
ordination is on general the coordination, which implies 
the ability of performing of complex motor tasks which 
belong to the category of natural forms of movements 
and specific coordination which implies the ability of 
performing complex motor tasks which belong to the 
category of professional movement forms.

Coordination can be defined from four aspects: the 
ability of performing of complex movements, the ability 
to perform relatively complex movement as fast as pos-
sible, the ability for motor learning, i.e. the ability of ac-
quiring new motor information or creating of new motor 
structures and ability of performing of non stereotypical 
movements (the ability of dissociation of movements).

During the International conference in 1994. about 
the children’s clumsiness the term “developmental coor-
dination disorder (DCD)” was acquired, which is pres-
ent in the world with 5-6%, and it is related to children 
who have coordination disorders which influence their 

INTRODUCTION
The basis of each movement is coordination. Co-

ordination is very complex and multistructural qualita-
tive motor ability. It is under the influence of mechanism 
for the regulation of movement, i.e. to its subordinated 
mechanism for the structuring of the movement. It car-
ries everything in itself or almost all characteristics of 
all motor space.(Idrizovicć,  2011.). Coordination is the 
ability of managing the movements of the whole body 
or parts of loco motor complex (Bompa, 2006.). It rep-
resents very complex motor dimension, which can be 
also defined as motor intelligence. The structure of co-
ordination was the topic of many studies (Hošek, 1976., 
1981.; Drabik, 1996.; Metikoš., Milanović,.Prot,  Jukić,  
& Marković, (2003.); Neljak & Visković, 2004.) on the 
basis of which the following coordination components 
were determined: rythmicity, balance, reaction ability, 
ability of kinesthetic differentiation, orientation in space, 
movement adequacy and synchronization of movements 
in time. For good coordination a well developed feeling 
for movement is important, so called kinesthetic feeling 
(Šimić & Šimek, 2006.), about which in each moment 
propioceptors with vestibular apparatus and a sense of 
sight give the information.

Coordination can be seen as the ability of fast, eco-
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Abstract
              The goal of this work was to evaluate the coordination of movements and determination of eventual 
differences between boys and girls at pre-school age. The starting point is the idea that there is statistically 
significant difference between boys and girls in the field of movement coordination. This research included 
120 examinees divided into two characteristic subsamples – according to the criteria of gender: subsample 
of 60 boys and subsample of 60 girls. The coordination of movements of pre-school children was evaluated 
by three motor tasks. In the processing of data acquired by empirical research apart from the procedures of 
descriptive statistics, used for the testing of significance of differences of arithmetic middles for each group, the 
following was applied: multivariant analysis of variance (Manova), univariant analysis of variance (Anova) 
and discriminative analysis. On the basis of the values of multivariant analysis of variance and discriminative 
analysis it can be stated that between boys and girls, in relation to three researched variables, there is no 
statistically significant difference and clearly defined border. The values of univariant analysis of variance 
indicate that between boys and girls there is no statistically significant difference for each variable.  This 
research indicates that for preschool children on directed motor activities should plan and realize contents 
which will positively influence the development of movement coordination, since from the age of six the sensitive 
period in the development of coordination begins.
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same way and leaves the object at the certain place. Each 
mat is 1.5 meters long, which means that the total length 
which a child goes trough by rolling is 6 meters. The ac-
curacy of measuring is at the level of 0.1 second.

Coordination with a hoop (KSO) – an examinee on 
the sign of the measurer goes from the start line with the 
goal to reach as soon as possible the goal line which is 
10 meters away. During the movement, he or she is con-
tinually going trough a hoop. Between goings through 
two hoops it is allowed to make only one preparatory 
step. The accuracy of measurement is at the level of 0.1 
second.

Rolling of a ball between punts (KLIC) – an exam-
inee has a task to roll the ball as fast as possible between 
five punts set in the same line and at the distance of 1.5 
meters each. The ball is rolled only with one hand. When 
a child reaches the last punt, a child goes around it and 
makes the same task in reverse direction. The accuracy 
of measurement is at the level of 0, 1 second.

This research included 120 examinees of prepara-
tory preschool group, and they were divided into two 
subsamples – according to the criteria of gender: a sub-
sample of 60 boys and a subsample of 60 girls. In the 
processing of data acquired by empirical research apart 
from the procedures of descriptive statistics, difference 
of arithmetic middles was used for the testing of signifi-
cance for each group. multivariant analysis of variance 
(Manova), univariant analysis of variance (Anova) and 
discriminative analysis.

RESULTS
According to the goal of this research and method-

ological approach, motor abilities of preschool boys and 
girls were evaluated.

By the insight in Table 1. it can be seen that the re-
sults of the evaluation of motor abilities of preschool 
boys do not deviate significantly from optimal indicators 
for their age. The biggest deviation from the arithmetic 
mean, which is indicated by standard deviation, is for 
the variable body rolling, with the value of 39.40.

Minimal and maximal values indicate that the val-
ues are in expected range. Smaller values of coefficient 

academic, social and physical development.
Coordination is 80% genetically inborn and it reach-

es its maximum about the age of 25. The development 
of nervous system is very important for the development 
of coordination. The development of nervous system up 
to the age of 6 is 60%, and up to the age of 12 it is 90%, 
in relation to the total development of nervous system, 
the rest of 10% in relation to inherited characteristics is 
realized after the puberty. These facts indicate that exer-
cising directed at development of this motor ability can 
start at the age of six.

Eminent authors, Kukolj (2006) Sturza - Milic 
(2009.) indicate that the most important period for motor 
development is the period from the age of seven to the 
age of twelve. This age period is also called “the window 
of possibilities”, in the sense that in this period children 
are innerly motivated (emphasizing the  intrinsic moti-
vation which is present at showing giftedness), ready to 
learn, intellectually and motor ready to make the best 
from physical education (Sturza- Milić, 2009., 535).

Coordination is improving with proper physical ac-
tivity and games in childhood. Different natural forms 
of movement should be applied for the development 
of children’s coordination, doing of polygons, dancing 
and elementary games, manipulative activities, different 
activities in rhythm, with the use of various equipment 
(Sturza- Milić, 2014., 67).

The goal of this work was the evaluation of coordi-
nation of movement and determining of eventual differ-
ences between the boys and girls in pre schools.

METHODS
This research has transversal character, and it was 

realized in 2015/2016 school year in the kindergarten 
“Decja Radost” in Svilajnac, Republic of Serbia. All 
evaluations of motor abilities were realized in the gym. 
Testing procedure

Body rolling (KT) an examinee has a task to take 
an object from a certain point (a red punt), to roll along 
to connected mats with the hand above the head, hold-
ing the object in hands, at the end of the second mat the 
examinee changes the object (u blue punt), returns in the 
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Table 1. Descriptive indicators of preschool boys

Variables M Sd Min Max Cv Interv. Pov. Skew. Kurt. KS-p
KT 121.45 39.40 11.0 210.0 32.44 111.27 131.63 -.07 .13 .555
KSO 87.13 21.38 40.0 150.0 24.54 81.61 92.66 .58 1.09 .356
KLIČ 177.85 28.63 100.0 232.0 16.10 170.45 185.25 -.98 .50 .186

Table 2. Descriptive indicators of preschool girls

Variables M Sd Min Max Cv Interv. Pov. Skew. Kurt. KS-p

KT 118.28 35.45 12.0 202.0 29.97 109.12 127.44 .05 .34 .625
KSO 86.20 18.50 40.0 125.0 21.46 81.42 90.98 .01 -.44 .363
KLIČ 181.73 27.09 101.0 240.0 14.91 174.73 188.73 -.85 1.28 .621
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sults than the girls for 3.88 tenths of a second.
On Graph 1. we can see that the interval of trust for 

variables body rolling and coordination with a hoop is 
higher for boys, and for the variable rolling of the ball 
between punts it is higher for girls.

On the basis of the values of multivariant analysis of 
the variance it can be stated that between boys and girls, 
in relation to the researched variables, there is no sta-
tistically significant difference (p=.712). This statement 
is determined by the value of discriminative analysis 
which indicates that there is no statistically significant 
differences and clearly defined border between boys and 
girls, in relation to the researched area even after the 
reduction of starting wholeness, i.e. system, from three 
variables in the system of two variables. The acquired 
level of statistical significance is p=.608 (Table 3.).

The values of univariant analysis of variance indi-
cate that between boys and girls there is no statistically 
significant difference for the variable body rolling, since 
the achieved level of statistical significance is p=.644. 
Statistically significant difference between boys and 
girls was not stated for the variable coordination with 
a hoop (p=.799) and for the variable rolling of the ball 
between punts (p=.477) Table 4. 

Ellipsis of confidence interval will enable us to see 
mutual position of characteristics of boys and girls in 
relation to two most discriminative (variables) states of 
motor abilities and that is: rolling of the ball between 
punts (KLIC) and body rolling (KT).

The values of variable of rolling of the ball between 
punts (KLIC) for boys and girls were represented on x-
axis, and values of variables of body rolling (KT) for 
boys and girls on y-axis. On Graph 2. it can be seen that 

of variation indicate homogeneity of the results for 
the variable rolling of the ball between punts (16.10). 
Larger values of skewness indicate that the distributions 
are negatively asymmetric; it means that the curve of 
distribution of the results inclines to higher values, i.e. 
it has much higher values in relation to normal distribu-
tion and that is for coordination with the hoop with the 
value of (.58). Higher values of kurtosis indicate that the 
curve is elongated for the variable coordination with a 
hoop with the value (1.09.). Distribution of the values is 
mostly in the range of normal distribution for all three 
researched variables.

The largest deviation from middle value, which is 
indicated by standard deviation, is for the variable body 
rolling with the value 35.45. Higher values of the coef-
ficient of variation indicate heterogeneity of the results 
for the variable body rolling (29.97). Higher values of 
skewness indicate that the distribution is negatively 
asymmetric, which means that the curve of result distri-
bution inclines to higher values, i.e. it has much higher 
values in relation to normal distribution and that is for 
variable body rolling with the value (.05). Higher values 
of kurtosis indicate that the curve is elongated for the 
variable rolling of the ball between punts with the value 
(1.28). Distribution of values is mostly in the range of 
normal distribution for all three variables, it is less than 
one.

By comparison of average values of boys and girls 
from Table 1. and Table 2. we can see that in the test 
body rolling for 3.17 tenths of a second  and in the test 
coordination with a hoop for 0.92 tenths of a second  
girls achieved better result than boys. In the test rolling 
of the ball between punts, the boys achieved better re-
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Graph 1. Interval of trust of boys and girls in relation to three researched variables
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Table 3. Significance of difference for boys and girls in relation to 
the state of motor abilities

Analysis n F p
Manova 3 .459 .712

  Diskriminative 2 .500 .608
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the age of seven to the age of nine, and the speed of reac-
tion from the age of seven to the age of ten. The feeling 
for rhythm for girls about the age of eleven and for boys 
at the age of thirteen reaches its maximum. There are no 
differences between boys and girls in the period between 
the age of seven to the age of twelve. The differences 
appear only after the age of twelve and they are in favor 
of boys (Hirtz, 1985.). These findings confirm the results 
of this research. Eventual errors in the methodics of the 
coordination development during sensitive period will 
leave long lasting negative consequences on man’s mo-
tor efficiency.

CONCLUSION
General statement indicates that apart from the dif-

ference in descriptive indicators, statistically significant 
differences were not stated by variables as well as in the 
total space of the research. The results suggest that there 
should be obligatory the expert work in preschools with 
the goal of the development of specific coordination, 
and higher coordination abilities in everyday life and 
sport achievements since from the age of six the sensi-
tive period in the development of coordination begins.
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in relation to the rolling of the ball between the punts, 
girls have better results than boys. In variable body roll-
ing boys have better results than girls.

DISCUSSION
If we analyze the physical development of each pre-

school child and the goals, we will notice several goals 
that obligate the development of coordination, and these 
are: forming and strengthening of the ability to man-
age space trough movement; free, efficient and gracious 
conducting of the motor skills and economy in spending 
muscle energy and strength; mastering of rich repertoire 
of movements and acts; the development of more com-
plex, more precise more efficient and more economic 
movements and acts; mastering of basic loco motor and 
manipulative movements and perfecting of fine motor 
skills. The above is achieved by the application of differ-
ent organizational forms of educational work.

The evaluation of the coordination of movements in-
dicates that there are minimal differences between boys 
and girls in descriptive indicators, where in the test body 
rolling for 3.17 tenths and in the test coordination with a 
hoop for 0.92 tenths the girls achieved better result than 
the boys. In the test rolling of the ball between punts the 
boys achieved better result than the girls for 3.88 tenths. 
On the basis of the value of multivariant analysis of the 
variance and discriminative analysis it can be stated that 
between boys and girls, in relation to the researched area 
there is no statistically significant difference and clearly 
defined border. The values of univariant analysis of the 
variance indicate that between boys and girls there is no 
statistically significant difference for all variables.

The work on the development of coordination 
should start depending on sensitive phases. The best pe-
riod for the developing of kinesthetic feeling is from the 
age of seven to the age of eleven, space orientation from 
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Table 4. Significance of differences of boys and girls in relation to the state
of motor abilities by variables

Variables F p

Body rolling (KT) .214 .644
Coordination with a hoop (KSO) .065 .799
Rolling of a ball between punts (KLIC) .582 .447

Graph 2. Ellipsis (confidence interval) of boys and girls in relation to the state of motor abilities
 for variables rolling of the ball between punts (KLIC) and body rolling (KT)
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