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Abstract. The research was conducted with the aim of determining to what extent and in
what manner the kindergarten sports school program affects the coordination of preschool
children. The sample consisted of 57 preschool age children. The control group comprised
31 children and the experimental one 26 children, aged 6 years + 6 months. The
experimental group applied the sports school program for a period of 8 weeks (2 x 45
minutes each week). The control group only had regular activities in the kindergarten. The
level of bilateral coordination in children was determined applying seven tests and a level of
balance applying nine tests at the initial and final measurement. At the initial measurement,
experimental and control groups showed similar results, while the experimental group
showed significantly better results at the final measurement. The tests applied in the research
were taken from the BOT-2 battery of tests: the Bruininks-Oseretsky test of Motor Proficiency
(Bruininks, 1987; Bruininks and Bruininks, 2005, taken from Cools et al, 2009), where body
coordination as a separate composite is assessed by subtests of bilateral coordination and
balance. The obtained data were processed by the SPSS 20 statistics software, and ANCOVA
was used to determine the effects of the sports school program. It is assumed that the
experimental program has influenced the improvement of the results between two
assessments of the bilateral coordination (on three tests) and balance estimates (on one test).
The obtained results point to the need for a wider application of similar programs in working
with preschool age children.
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INTRODUCTION

General Motor Coordination (GMC) is considered to be one of the major elements of
motor abilities in children, their cognitive abilities and psychological traits (Gallahue,
Ozmun, & Goodway, 2011). Children's GMC status depends on both biological and
maturation factors (Malina, Bouchard, & Bar-Or, 2004), as well as the environmental
impact (Bouchard, Malina, & Pérusse, 1997 according to Chaves et al., 2015). The motor
function of small children is of the general type (Ismail, & Gruber, 1971; Bala, 1981,
Bala, & Popovi¢, 2007; Bala, Jaksi¢, & Popovi¢, 2009), which means that at that age
there are no differentiated motor skills. Although still inadequately differentiated, motor
skills of children can be influenced by programmed exercises, as the application of
various physical exercise content improves performance in all motor skills tests (Hraski,
& Ziv&ié, 1996a; Kostié, Miletié, Joci¢, & Uzunovi¢, 2002; Dobrila, Sporis, & Hraski,
2003; Deli, Bakle, & Zachopolou, 2006; livonen, Nissinen, Saakslahti, Liukkonen, 2007;
De Privitellio, Caput-Jogunica, Gulan, & Boschi, 2007; Ziv¢i¢, Trajkovski-Visi¢, &
Sentderdi, 2008), especially on coordination, flexibility and strength tests (Hraski, &
Zivéié, 1996b). Coordination (Metikos, Markovié, Prot, & Jukié, 2003), as the ability to
control the movements of the whole body, or parts of the locomotor apparatus,
participates in the realization of practically every movement structure, from the simplest
to the most complex forms of movement, and is of great importance for the formation of a
better motor base in the period of up to 7 years. It is characterized by the fast resolution of
motor problems and fast and precise execution of complex motor tasks. As such, it is
called "motor intelligence" (Przulj, 2000). Children's GMC correlate with physical
fitness, physical activity, as well as weight status and body composition in childhood
(Cattuzo, Dos Santos Henrique, Re, & Oliveira, 2014; D'hondt et all., 2011; Holfelder, &
Schott, 2014; Lubans, Morgan, Cliff, Barnett, & Okely, 2010), which emphasizes the
importance of systematic application of exercise in preschool age so that these factors
positively affect coordination and other motor skills. Given that the societal impact is
associated with the development of GMC (Chaves et al., 2015), early and varied
movement experiences, teaching, adequate space and a positive attitude of parents,
educators and others can significantly enhance the optimal motor development of children
(Pordi¢, 2006).

The compulsory physical activity performed in preschool and school institutions is not
sufficient to influence the increase in the overall physical activity of the child and the
improvement of his physical fitness (Cleland, Dwyer, Blizzard, & Venn, 2008; Sallis et
al., 1997; Pate, Mclver, Dowda, Brown, & Addy, 2008), and hence the demand for
additional engagement of children in sports schools that would have a more comprehensive
impact on the motor and psycho-physical development of children.

Sports schools, as one form of the organized physical exercise of small children, is
based on the learning and development of fundamental motor skills and basic skills from
various sports branches.
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The work program of the sports school consists of various means of physical exercise
which in relation to the effects on the psycho-somatic status of a child (Bala, 2007) can be
roughly divided into: means that affect the overall development of child organism (natural
forms of movement and floor and apparatus exercises); the means affecting the
development of children's motor skills (shaping exercises and apparatus exercises); means
which enhance the development of functional, motor abilities and sense of the rhythm
(dance choreography elements of ballet and aerobic); natural forms of movement with
music or tact beats and resources that influence the development of cognitive and
conative characteristics (elementary games, sports games and martial arts). Since sports
schools do not prepare future athletes for certain sports disciplines, but just promote the
potential to significantly contribute to the development of children's fundamental motor
and physical characteristics, which are a necessary factor for participation in sports
activities and everyday life activities, the authors of this paper aimed to determine how
much physical exercise in the sport school influences the development of motor abilities
of preschool boys as compared with the development of motor skills of the boys involved
in a regular program of physical exercise as part of their preschool institutions curriculum.
Therefore, the aim of this study was to determine how the program of sport school
affected the coordination of the preschool children.

METHODS
The sample of participants

The sample of participants in this research consisted of children of a preschool age
from the kindergarten "NaSe dete" from Vranje. The children included in the "School of
Sport" were recruited from all kindergartens (7 kindergartens in the town), “Pcelica”
(n=3), “Nase dete” (n=3), “Neven” (n=3), “Sunce” (n=3), “Deéja radost” (n=3),
“Carolija” (n=4) and “Bosko Buha” (n=7), while the children who comprised the control
group were from the “Bosko Buha” kindergarten (n=31 children). The total sample of
participants in this study consisted of 57 boys and girls aged 6 years (+ 6 months). The
children who were included in the “School of Sport” were included into a program
implemented by a professional - a physical education teacher, while the control group was
only included in the regular program in the kindergarten. The participants’ parents as well
as the kindergarten management were familiar with the research goal, after which they
signed the agreement that the children could be involved in the research.

Variable sample

According to the BOT-2 test, body coordination as a separate composite is assessed
applying the following subtests: bilateral coordination and balance.
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Tests for assessing bilateral coordination

1. Jumping in place - opposite sides synchronized,

2. Tapping feet and fingers - opposite sides synchronized,
3. Pivoting thumbs and index fingers,

4. Jumping jacks,

5. Jumping in place - same sides synchronized,

6. Touching nose with index fingers- eyes closed,

7. Tapping feet and fingers- same sides synchronized.

Tests for assessing balance
1. Standing with feet apart on a line - eyes open;
. Walking forward on a line;
. Standing on one leg on a line - eyes open;
. Standing with feet apart on a line - eyes closed;
. Walking forward heel-to-toe on a line;
. Standing on one leg on a line - eyes closed;
. Standing on one leg on a balance beam - eyes open;
. Standing heel-to-toe on a balance beam;
. Standing on one leg on a balance beam - eyes closed.

O©CooO~NOoO Ok WwWN

The team that performed the measurement consisted of the person performing the
measurements and the person who coordinated all the time while the measurement lasted.
The results were entered by the person who performed the measurement by recording
better results from two attempts (two attempts were done), the result was written down
into the prepared list each measurer was provided with. In the BOT-2 manual, the scoring
method was explained in detail, and the measurers were fully aware of the grading and
scoring methods.

Data processing

Data processing was performed by the SPSS 20. The basic central and distribution
parameters were calculated: Arithmetic means, Skewness, Kurtosis, Minimum and
maximum value, Standard deviation. Univariate analysis of covariance (ANCOVA) is
used for determening effectiveness of two different programs on the coordination of
preschool children.

RESULTS

The univariant analysis of covariance compared the effectiveness of two different
programs on the coordination of preschool children. An independent variable was a
binomial variable, used to classify the participants into two groups:

= a group of sports schools that underwent a program implying the development of

fundamental motor skills and basic skills from various sports branches

= a control group in which children had normal daily activities of children in

preschool institution without a special program.
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Table 1 Univariate analysis of covariance of sports school and control group on the final

testing
Variables Group N Mean Mean F p Partial Eta
Init. Fin. Squared
Touching nose with Control 31 2.32 274 1116 .295 .020

index fingers-eyes closed Sports school 26 192 296
(number of correct tries)

Jumping jacks Control 31 1.58 1.70 11.965 .001 181
(number of correct tries) Sports school 26 212 2.62

Jumping in place-same Control 31 1.71 1.84 8.716 .005 139
sides synchronized Sports school 26 1.65 2.35

(number of correct tries)

Jumping in place- Control 31 0.94 177 6,590 .013 .109

opposite sides
synchronized
(number of correct tries)

Sports school 26 0.92 231

Pivoting thumbs and Control 31 1.16 206 0.147 .703 .003
index fingers Sports school 26 1.23 2.19

(number of correct tries)

Tapping feet and fingers- Control 31 2.42 3.35 2.047 .158 .037

same sides synchronized Sports school 26 3.04 3.85

(number of correct tries)

Tapping feet and fingers-  Control 31 1.32 126 1.835 .181 .033
opposite sides Sports school 26 1.38 1.77

synchronized

(number of correct tries)

Standing with feet apart Control 31 3.81 381 3.956 .052 .068
on aline - eyes open (s)  Sports school 26 3.65 4.00

Walking forward on a Control 31 3.94 3.87 0.446 .507 .008
line

(number of correct steps) Sports school 26 3.73 3.92

Standing on one leg on a Control 31 2.29 290 3.281 .076 .057
line - eyes open (s) Sports school 26 2.62 3.38

Standing with feet apart Control 31 2.74 339 2526 .118 .045
on a line - eyes closed (s) Sports school 26 2.58 3.62

Walking forward heel-to-  Control 31 3.35 358 0.026 .873 .000

toe on a line (number of ~ Sports school 26 3.38 3.62
correct steps)

Standing on one leg on a Control 31 2.23 2.03 0.700 .406 .013
line - eyes closed (s) Sports school 26 1.92 212

Standing on one leg on a Control 31 0.13 0.06 0.846 .362 .015
balance beam - eyes Sportsschool 26 019  0.15

open (S)

Standing heel-to-toeona  Control 31 0.32 0.81 1549 .219 .028
balance beam (s) Sports school 26 0.46 0.65

Standing on one leg on a Control 31 0.35 0.29 0.996 .323 .018

balance beam - eyes
closed (s)

Legend: G - group; N - number of respondents; Mean (In.) - the mean value of the initial measurement; Mean
(Fin.) - the mean value of the final measurement; F - the value of F-test to test the significance of differences of
arithmetic means; p - coefficient of significance of differences of arithmetic means; P.Eta Squ. (Partial Eta
Squared) - size of impact.

Sports school 26 0.35 0.42
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The dependent variable comprised the results on tests for bilateral coordination
evaluation, and the results on balance check test. Preliminary checks have established that
the assumptions about the normality, linearity, homogeneity of the variation, homogeneity
of regression slopes and reliability of covariance measurement have not been violated.
After neutralizing the evident differences during the initial testing, it can be concluded
that there is a statistically significant difference at the univariate level between the
participants of the sports school and control group, after experimental treatment
administration, on the following tests:
= JUMPING JACKS, F=11,965, P=0,001, where significantly better results have
been achieved by the group of sports schools. Based on the eta square (Eta
Squared = 0.181) it can be noted that the impact of the experimental treatment is
high. According to Kohen, 0.01 - is a small impact, 0.06 - is a mean influence,
0.14 and higher - is a great influence (Pallant, 2011);

= JUMPING IN PLACE - SAME SIDES SYNCHRONIZED, F=8,716, p=0,005,
where significantly better results have been achieved by the group of sports
schools. Based on the eta square (Eta Squared=0,139) it can be noted that the
impact of experimental treatment is medium;

= JUMPING IN PLACE - OPPOSITE SIDES SYNCHRONIZED, F=6,590,

p=0,013, where significantly better results have been achieved by the group of
sports schools. Based on the eta square (Eta Squared=0,109) it can be noted that
the impact of experimental treatment is medium;

= STANDING WITH FEET APART ON A LINE - EYES OPEN, F=3,956,

p=0,052, where significantly better results have been achieved by a group of sports
schools. Based on the eta square (Eta Squared=0,068) it can be noted that the
impact of experimental treatment is high.

It can be noted that the experimental program has enhanced the improvement of the
results between two tests in assessing the bilateral coordination of children, in three tests:
in jumps, jumping in place same side synchronized and jumping in place opposite side
synchronized, and in assessing the balance on the test standing with feet apart on a line -
eyes open.

DISCUSSION

The most favorable period for the development of motor abilities in children is from
the age of four to twelve (Kureli¢ et al., 1975; Bala, 1981; Stojiljkovi¢, 2003). The age
from 4 to 5 is a period suitable for the overall development of some motor skills and the
improvement of body characteristics. Preschool age determines the existence of certain
periods of development, so-called sensitive phases, in which the growth of certain motor
skills can be expected to the greatest extent possible. In addition to the improvements of
motor abilities observed by many authors (livonen et al., 2007; Zivéié et al., 2008;
Savicevi¢, Sugovié, & Dragi¢, 2012) the application of the organized physical activity at
this age is also significant because of the positive impact on growth and development, or
child's health in general (De Privitellio et al., 2007).
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Regardless of the content that was applied, all the research in which some kind of
experimental treatment of physical activity in preschool age was carried out, resulted in
the improvement of certain motor skills, among other things coordination and balance.
(Rodié, & Cveji¢, 2011; Hraski, & Ziv&i¢, 1995; livonen et al., 2007; Hraski, Stojsavljevi¢,
& Hraski, 2009; Rodi¢, 2010). Even the increase in the total volume of physical exercise,
with the same activities that are applied as part of the school program, has positively
influenced the improvement of motor skills of children (Savi¢evi¢ et al., 2012).

In this study, similar results were obtained as in other available research. The
application of the experimental program of the sports school improved the results in three
variables of coordination and one variable of balance. The coordination variables in
which statistically significant changes occurred were jumps, jumping in place same and
opposite side synchronized. Statistically significant changes can be explained by the fact
that dance activities involve a large number of hops and jumps that are part of a specific
dance technique, hence a positive influence on the above-mentioned variables. Every
dance training requires continuous repetition of dance elements with various types of hops
and jumps, so we can assume that the adoption of dance figures and movement
automation lead to better results in these variables similar to the dance technique.

Dance steps also require constant changes in posture and position, whereby it is
necessary to control the movement of the body's center of mass in dynamic and static
actions, so that it is an understandable result of statistically significant changes in favor of
balance. Kosti¢ et al. (2002) came to similar results in their research which monitored the
influence of dance content on the motor skills of boys and girls aged six to seven. The
application of dance programs in preschool age implies that the dancing steps that are
being conducted aim at developing basic motor skills and locomotor skills, types of hops,
jumps, spinning in the space, and the like, all along following the rhythm of music in
order to, among other things, develop coordination in rhythm. Positive results of the study
were also obtained by Deli et al. (2006) who applied experimental treatment with a lot of
programmed movements and music where the performance of the experimental groups
was better than the control group. Activities of a more complex type with diverse content
and the application of a greater number of motor skills such as used in sports school, or
the use of polygons with different forms of movement contribute to the more versatile
development of children's motor skills. The children who attended sports school in
relation to the one attending regular program of physical activity had higher quality motor
skills as compared to their peers (Popovi¢, & Stupar, 2011). The application of the polygon
has also proved to be very good, given the fact that by applying different activities children
received excellent stimulus, which was manifested by better performance of motor actions
and improved motor skills (Mesaros-Zivkov, & Markov, 2008).

Most authors agree that despite the differences between boys and girls there is still a
lot in common, and that the relationship between motor skills and cognitive dimensions at
that age is very similar (Planinsec, 2002; Kosinac, & Kati¢, 1999). For this reason, physical
activity of boys and girls can be carried out jointly in kindergartens and preschool
institutions (Bala, 2007), since activities in the field of physical education in preschool age
have greater effects on the development of coordination, flexibility and balance when
implemented in so called nursery and younger age as compared to the activities carried
out by the so-called oldest age to the enrollment in elementary school (Sabo, 2003).
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Continuous and programmed physical activity in preschool age is an imperative and
should not be left to the ad hoc movement activities, on the contrary, the movement
activities must be precisely programmed with the contents of elementary games and
natural forms of movement. (Redzi¢, Mehinovi¢, Goleti¢, & Bilali¢, 2011). Previous
research confirms the results of various authors who emphasized the importance and
advantages of performing organized physical activity, and in particular of dance, for
improving the morphological and motor characteristics of children, especially preschool
and junior school age children (Madié¢, Mikalacki, & Popovi¢, 2008; Madi¢, Popovié, &
Kali¢anin, 2009; Popovié, 2010; Uzunovié, Kosti¢, & Zivkovi¢, 2010)

CONCLUSION

Based on the large number of studies, we can conclude that preschool age is a very
sensitive period in the development of children when it is necessary to apply activities
that will enhance both motor and anthropological development of children and cognitive
abilities. This suggests that physical education in preschool institutions should not be just
an educational component for children to become disciplined or acquire some motor
information, but it should present a deliberate process in which children are involved in a
systematic and programmed exercise process. The applied sport school program certainly
falls into this kind of activity and has a favorable effect on the development of bilateral
coordination, and balance to a certain extent. However, additional research is needed to
demonstrate that some other motor activities would cause major changes in bilateral
coordination and balance for a longer period of time.
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EFEKTI SKOLICE SPORTA NA BILATERALNU
KOORDINACIJU DECE PREDSKOLSKOG UZRASTA

Istrazivanje je sprovedeno sa ciljem da se utvrdi u kojoj meri i kako program Skolice sporta deluje
na koordinaciju dece predskolskog uzrasta. Uzorak je cinilo 57 dece predskolskog uzrasta. Kontrolnu
grupu 31 dete, eksperimentalnu 26 dece, uzrasta od 6 godina + 6 meseci, Eksperimentalna grupa je
realizovala program skolice sporta u periodu od 8 nedelja (2 x 45 minuta svake nedelje). Kontrolna
grupa je imala samo redovne aktivnosti u vrticu. Nivo bilateralne koordinacije kod dece utvrden je
primenom sedam testova, a nivo ravnoteze primenom devet testova na inicijalnom i finalnom merenju.
Na inicijalnom merenju slicne rezultate pokazali su i eksperimentalna i kontrolna grupa, dok na
finalnom merenju znatno bolje rezultate pokazuje eksperimentalna grupa. Testove koji su koriséeni u
istrazivanju su iz baterije testova BOT-2 —the Bruininks-Oseretsky test of Motor Proficiency
(Bruininks, 1987; Bruininks i Bruininks, 2005, preuzeto iz Cools et al, 2009) gde se koordinacija kao
poseban kompozit procenjuje uz pomoc¢ podtestova bilateralne koordinacije i ravnoteZe. Dobijeni
podaci obradeni su programom za statistiku SPSS 20, a za utvrdivanje efekta programa Skolice sporta
koris¢ena je ANCOVA. Pretpostavija se da je eksperimentalni program uticao na poboljsanje
rezultata izmedu dva testiranja procene bilateralne kordinacije (na tri testa) i procene ravnoteze (na
jednom testu). Dobijeni rezultati ukazuju na potrebu Sire primene slicnih programa u radu sa decom
predskolskog uzrasta.

Klju¢ne reci: koordinacija; BOT-2, deca, fizicka aktivnost
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