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Yeoona peu

.1
Komynuyupam, oaxne nocmojum

Anexcanoap Kepxosuh

Beckpajna je op3una spemena, jow eeha uzeneda onuma Koju 2neoajy yHampae
Seneka

[ernaectum, jyOownapaum HayuauMm ckynom OUC Komynukamuje 2011,
MONYHEHO j€ CJI0KEHO HMHTEPAMCLUIUTMHAPHO NOApydYje (QH3W4Ke KyaType. Y TOM
KOHTEKCTY, 32 Hay4HH CKYI TpHjaBJbeHO je 146 panosa ayropa u3 Cpowuje, Lpue 'ope,
Maxkenonmnje, bocue n Xepuerosune, Xpatcke, I 'puke, Pycke ®eneparmje, CroBatke,
Byrapcke, Pymynuje n benruje, moneseHNX y yBOAHA HM3Jarama, IUIEHApHY CECH)Y,
cecuje 1-8 m mocrep mpesentamuje. [loctynmkom penensuwje y 300pHHK pamoBa
yBpiuteHo je 80 pamoBa.

Hayunu ckyn mnpencraBibao je 100Opy NPHIMKY 3a CaXHMame OCTBAPEHUX
nmocturayha, Te Cy HarnmameHn oOpa30BHH U APYIITBEHH 3HA4aj (PU3HUKOT BaCIIUTAEmHA
W CIOpTa, Kao W 3[IpaBCTBEHH 3HA4aj PEKPEaTUBHOT YIpPaXmbaBamka CIHOPTCKUX
akTBHOCTH. [lOTBpheHO je ¥ 3ajeIHNYKO CTAHOBHMINTE YYECHHMKA CKyma ja
BaHCCPHJCKH TaJICHAT CIIOPTHCTE y YHjEM Pa3BOjy YUYECTBYje TpEHEp, HE MOXKE Ja ce
UCMOJbU YKOJIMKO HE II0CTOje TOy3JaHe HH(pOpMaluje O 3paBCTBEHOM CTaTycy,
OuoNomKUM ¥ (DU3UYKUM CHOCOOHOCTHUMA CHOPTHUCTE, Kao W wuH(pOpMaImje o
TICHXOJIONIKO-TIEZIATOIKAM, COLMjajlHUM M TEXHOJIOIIKUM YrHHoIMMa. [locTaBibene cy
ocHOBe Oynyhmx aKTMBHOCTH yYeCHHKAa HAy4YHOT CKyla, HONYyT capajme
UCTpaXMBAa4YMX [IEHTapa, pa3MeHe 0cobJba, nH(popManuja n NCKycTaBa.

Wnak, O6pojHa muTama ocTajia Cy OTBOpPEHA, 0e3 KOMIUICTHE MHTEpIpeTaluje u
ONITOBOpa, T€ TIOCTOjH CHAaXXHAa JKejba M TOTpeda, Ma ce OBaj HAayyHH CKYIl ca
TPaIUIjOM, HACTABH.

Ca nHajBehoM MaKkOM HEroBaHa je MHCA0 YOBEKa KOjU je YTPO MyT HACTaHKY
O C Komynukanuja, npodecopa Henana XKusanosuha, caja Beh nasue 1992. ronute,
Ja je ¢usnuka BexxOa crienmpuuHa W OnarojaTHa xpaHa Hamer Ouha, 3axBasbyjyhn
KOjOj] OCTajeMO Jyro TO IITO jeCMO, CIIOCOOHH Ja XOJaMO YCIpPaBHO Kao JbY/H,
YKOJIMKO TO YKEJIHNMO.

Hatym onpkaBama HayuHor ckyna ®MC Komynukamuje 2011, mpenacrasibao je
noceOHy crpery ca mpodecopuMa KOjU Cy YYECTBOBUIM y OcHoBamy Pakynrera
criopra ¥ (pu3nyUKor BacnmTama YHuBep3urera y Humry, 21.10.1971. ronune, Hajnpe
kao I'pyne 3a ¢usnuko BactmTame y okBupy Punozodcekor daxynrera YHuBep3uTeTa
y Humry. Busnja u Texma 3a o0pa3oBameM y obnactu (Gu3WUKe KyIType, IIOMEHYTE
rerepanuje npodecopa, Huje Ona yromnuja.

! Mucao kojy je Ilpod. ap Anexcammap Kepxosuh mspexao ma mayunom ckymy OHC
Komynukanuje 1993 y Humry, Cp6uja. IIpema René Descartes: ,,Mucmum, nakie mocTojuM
(jecam)” (Lat. "Cogito ergo sum").



Enrty3ujazam u ycrnelnna capaama OpojHHX reHepanuja mpodecopa, CTyacHara,
CHOPTHUCTA ¥ HAYYHUX PAJHHKA U3 PA3HUX BUCKOIIKOJCKHX YCTaHOBA, HCTPAKUBAUKUX
LIEHTapa M CIOPTCKUX KiyOoBa ca HamuMm QakyinteroM y mportekanx 40 romuna
[I0CTOjama, OCTaBJbeHUX Yy Haciehe Oynyhum renepanujama akajgemana, o0aBesyjy aa
ce cBH npobsemn u noremkohe y pazBojy @akynrtera cnopra U (U3MYKOT BaCHHUTAbA
VYuusep3urera y Humy, a camum tuMm u HayuHor ckyma PUC Komynukanuje
npeBasul)y, 3apaja uAeoIoTHje oopa3zoBamal

p. Cawa Byoars, 0oyenm
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CHANGES OF SELECTED PHYSICAL EDUCATION
INDICATORS IN SLOVAKIA IN LAST 20 YEARS IN
EUROPEAN CONTEXT

Abstract: As in the rest of the Europe, in Slovakia, PE in last two decades has
gone through intensive development and many changes. In spite of attempts by
PE professionals, PE teachers, pupils and parents still struggle, sometimes more,
sometimes less successfully with a range of problems. We would like to present
here comparison of choice indicators according to PE in schools during period
1990 — 2010: allocation time for PE in school curriculum, PE content and name of
school subject, somatic parameters and motor performance of children and youth,
involvement of children and youth in physical activities, school PE and sport
facilities and equipment, numbers of pupils in PE hours and some other indicators

Key words: Physical education, curriculum, sport facilities, motor performance

THEORETICAL CONSIDERATIONS OF THE PROBLEM

As in the rest of the Europe, in Slovakia, PE in last two decades has gone through
intensive development and many changes. In spite of attempts by PE professionals, PE
teachers, pupils and parents still struggle, sometimes more, sometimes less successfully
with a range of problems. We would like to present here comparison of selected
problems according to physical education in schools during period 1990 — 2010.

PE allocation time in school curriculum

One of the key factors for increasing the quality of PE and its influence on the
pupil is the amount of PE allocation time in compulsory school curriculum. In 1990 by
Guideline of Ministry of Education of Slovak Republic was number of lessons for all
schools levels and in all grades to three hours of compulsory PE adapted. This positive
trend did not exist long, because already in the process of creating new curriculum in
1997 was the amount of lessons adapted only for 2 hours per week at second grade of
primary school and 1 - 2 hours per week at special high schools. This situation
remained until the reform of the entire system of education in 2008, when the new
Educational Act was admitted. This Act has modernized school curriculum by
allocating it to the state educational program, which represent the 70% of compulsory
contents of education, and which curriculum is assigned by the state and school
education programs, which represents approximately 30% of content and schools can
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created it completely on their own. Within those 70% of the state guaranteed hours, the
number of hours in the majority of school subjects was reduced (except languages,
computers), PE including. PE was included to the state education program at all types
of school and all grades only in range of 2 hours per week. There is the possibility of an
increase in the number of hours through school education programs (table 1)

Table 1. Amounts of compulsory P.E. per week.

Schools 1990 1997 2008
Primary schools 3 3 2 + School educ.
program
Secondary schools 3 2 2 + School educ.
program
High schools 2-3 2-3 2 + School educ.
program
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Studies realised at the end of school years of 2008/2009 and 2009/2010 in schools
show that there exists possibility to increase number of 2 hours physical and sport
education (PSE) through school education programmes, but in practice this possibility
is used by school managements only rarely (Antala 2009; Simonek, Halmova &
Kanasova, 2009; Wiegnerovd & Krsjakova, 2009; Simonek, 2010). They prevail
languages, informatics, mathematics and some other subjects. During first year of
school reform on level ISCED 1 only 27,9% of schools, on level ISCED 2 only 28 % of
schools and on level ISCED only 7% of classic grammar schools and 33% of eight year
grammar schools implemented among free hours of school educational programme
physical and sport education. Number of these lessons mainly on levels ISCED 1 and 3
had significantly fallen down comparing with the past. The same it was in the second
school year, when for example only 16% of school on level ISCED 1 and 2 increased
number of lessons from 2 to 3 hours per week. Totally we can say that in the last 20
years there was a decrease of the number of lessons of compulsory PE for about 25 to
30% noticed, which means decrease at many schools about 1 hour of compulsory PE
per week. But situation will be better. 31 of August 2011, the Slovak Government
adopted new Conception of development of movement activities of children and youth
including the decision increase numbers of compulsory PE hours in state educational
programmes in all primary and secondary schools from 2 on 3 hours per week.

PE content

The curriculum of PE from 1990 is determinate as a content of PE firstly thematic
units which were consisted of traditional sports, they has been in this time most popular
and used to have background at the club distinction and in the public also. Here belong
mainly athletics, sports gymnastics, sport games, downhill skiing, swimming and
martial arts. Space for incorporating of other physical activities was extensive primarily
in PE extra educational time and school sport._Some advance in the variability of
content was presented by curriculum for secondary schools in 1995 and by the
curriculum for primary schools in 1997 which defined except listed traditional thematic
units, also space for facultative learning, in which could be new sport branch and
physical activities integrated by schools. The range of facultative learning was situated
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between 20 and 40 % of total content of education. Cardinal change was PE curriculum
in 2008 when a new Act of education was in Slovakia accepted. Besides the structural
changes in the whole system of education has also brought a new approach to the
teaching of PE, creating aims and content selection. In aims there are more significant
connection to health care and generate healthy life style — physical and sport education
should put together knowledge, habits, attitudes, abilities and skills about movement,
sport, health and healthy life style. Those are created through realised forms of teaching
a physical and sport education, adapted PE or by form of physical and sport education
integration.

The educational content presents wide scale of knowledge and physical and sport
activities offered to pupils. The content is divided into the following 4 modules:

e Health and its impairments

Knowledge and movement content - basic gymnastics, health — related activities,
relaxation and breathing gymnastics, posture exercise, technique of basic locomotion,
starting positions, bench exercises, dancing steps and skips, specific exercises for
different health impairments, stretching, exercises with bar, etc. Physical activities of
this module constitute approx. 10 % from total educational content.

e Healthy life style

Knowledge and movement content - exercises for general development, system of
exercises Salutation to sun, massage, total relaxation, jogging, running and walking,
seasonal activities, exercises in nature, motor games, didactical games, eye gymnastics,
psychomotorics, target shots, hurdlers’ tracks, etc. Physical activities of this module
constitute approx. 10 % from total educational content.

e Physical fitness and motor performance

Knowledge and movement content - sport activities mobilizing energetic sources
and optimal zing its impact. To use exercises and tools of athletics, skiing, skating,
swimming, shooting, minigolf, golf, etc and different physical and sport activities of
‘keep-fit’ gymnastics (power training in fitness club, power training with own body
weight, exercises with tools or on different gymnastic equipment), aerobics, body
styling, rope skipping, cycling etc. Physical activities of this module constitute approx.
30 % from total educational content.

e  Sport activities of movement regime

Physical and sport activities of this module constitute approx. 50 % from total
educational content. Content is separated in 4 parts: Sport activities where by rules
come to clash between individuals ( judo, wrestling, aikido, karate and other martial
arts and tennis, table tennis and badminton); Sport activities realised in team,
following given rules ( sport games and new movement games); Sport activities typical
for creativity development and having skills for moving form on sport gear, with and
without equipment, where different esthetical expressions and rhythm perceptions are
emphasized (dance, sport gymnastics, modern gymnastics, basic gymnastics,
swimming, synchronized swimming, yoga, Pilates, figure skating, trampoline jumping,
rope skipping etc.); Outdoors sport activities, which are characteristic by moving in
nature, by adapting for changes of this environment (cross-country skiing, alpine
skiing, snowboarding, canoeing, orienteering, paddling, swimming, hiking, roller
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skating, Nordic walking, biathlon, jogging, climbing, camping, cycling, rappel, etc.).
The task of each PE teacher is to come out from main aims with taking account to
pupils’ competencies development as well as their preconditions, interests and school
conditions, PE teacher should create the programs of PE process for different groups of
pupils by him or her selves. Commission for physical education authorizes these
programs. In the last 20 years, the curriculum has been opened and content of
education consist not only of traditional physical and sport activities, but also of new
modern sports and physical activities, for which children and youth show more interest
increasingly.

Somatic parameters and motor performance of children and youth

Analysis of Zapletalova (2011) and Antala (2010a) of long-term development of
somatic parameters showed that in recent years due to various factors (relatively long-
term good nutrition, and social and health care) the trend in body height and weight 11
- 15 year old school population, particularly girls, is constant. The relative body height
and weight of boys and girls is rather similar to those of 20 years ago. In certain age
periods, we find some differences, but they can be attributed to the acceleration of
biological maturation. Preadolescent growth spurt in girls and significant deceleration
of body height in boys is shifted one year forward than 20 years ago. The trend of
stagnation in the final body height and slimming the population has been indicated 10
years ago by Moravec, Kampmiller & Sedlagek (1996) and Moravec & Selingerova
(2009). In following 10 year period mainly in girls it was detected also in younger age
groups. Contemporary 11 - 15 year old boys are usually higher by only 2 cm as the
boys 20 years ago; in girls the differences are even smaller. It is surprising that despite
of the changing lifestyle of our school population the average of relative weight (BMI)
of our population is norm. 94% of girls and 90% of boys of analyzed contemporary
population has a normal weight or they are underweighted, and only 1% of boys and
girls are obese. The trend of motor performance is not as optimal as the trend of
somatic parameters. Stagnation, or slight decrease in motor performance, which were
detected in 90-ies (Moravec, Kampmiller & Sedlacek, 1996; Zapletalova, 2002) have
been intensified, more in boys than girls. Alarming is that with the exception of
strength abilities of abdominal and lumbar muscles, the contemporary generation of 11
- 15 year old boys was nearly in all tests worse than their peers 20 years ago.
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(m] 1 p<0,01 __ p<o,01
11-roéni 12-roéni 13-roéni 14-roéni 15-roéni 16-roéni 17-roéni 18-roéni
|! 2008/9 1909 2082 2061 2137 2154 2311,8 2388 24153
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Figure 1. Secular trend in 12-minute running - boys (Zapletalova, 2011).

Contemporary 11 - 13 year old boys have nearly the same the situation is slightly
more favourable. In strength tests of upper extremities their performance reaches
around girls' level of 1987. However, a negative trend of performance development
was found in other basic motor capabilities - aerobic endurance, explosive leg strength,
running speed and orientation in the space (example is on figurel, 2) It is difficult to
explain some differences between boys and girls. Howe ever, it seems that boys are
probably due to their higher interest in information technologies a higher risk group
regarding the sedentary behaviour than girls.

] 2500 1= 0,01 p<0,01 p<0,01 p<0,01 p<0,01 p<0,01 p<0,01
m
2000
1500 A
1000 -
500 4
0+
11-roéné | 12-roéné | 13-roéné | 14-roéné | 15-ro¢né | 16-rocné | 17-rocné | 18-rotné
@ 2008/9 1746 1780 1742 1758 1777 1620 20459 2024,9
| 1987 2074 2075 2147 2128 2086 2068 21114 2061,2

Figure 2. Secular trend in 12-minute running - girls (Zapletalovd, 2011).

Approximately the same situation is in swimming habits and swimming
performance of children and youth (Baran, 2011). Comparison of Macejkova-
Bencurikova (2001) between 1993 and 2000 shows that swimming performance of
Slovak children is significantly decreased (figure 3). This trend follows for today.
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Figure 3. 25 m free style — girls — comparison 1993 — 2000 (Macejkova —
Bencurikova, 2001).

Involvement of children and youth in physical activities

Results of recent studies (Antala, 2010; Zapletalova, 2011) show that in organized
forms of physical activities is currently involved in approximately 70% of boys and
66% girls. Compared with the past we can talk about the increase of involving children
and youth in non-organized physical activities and a slight increase in the involvement
of children and youth in organized activities, slightly more for girls. For boys the
increase represents approximately 10% and for girls something about 12%. This
positive result must be viewed very carefully, because the structure of the involvement
of children and youth in organized forms has been cardinally changed. In figures 4 we
bring a comparing of average percentage representation of examined areas in different
categories - boys for all age group 11 to 18 and girls for the category 11 to 15 year
olds. Differences between 1990 and 2010 are significant at the 0.01 statistical
significance level in boy’s category and girls category as well.

In boys category we have seen in most age groups approximately equal
representation of each examined types of organized physical and sport activity, in girls
category is significantly lower representation in their involvement in the sport-
performance activities.
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1 — Sport-performance activities

2 — Recreational activities

3 — Non-organized PE and sports activities

4 — Physical activities only during the hours of compulsory PE

Figure 4. Involvement in physical activities in 1990 and 2010 - boys (11-18 years)
and girls (11-15years) (Antala, 2010a).

In the past girls less inclined to performance activities also, but while the interest
of girls in such activities has note a slight increase (+2.5%), for boys we have seen
lower engagement to this kind of physical and sport activities at average of 7%. By
contrast, a significant change occurred in the group of children and youth, for which
the compulsory school PE is the only performed physical activity. The number of
children for those is PE hours the only opportunity for movement was grown. Today it
is approximately 25% of boys and girls. In the past it was only 8.5% of boys and 11.3%
of girls. Compared with past — it is increasing three times in boys and more than two
times in girls. Nowadays, in 11-15 aged children category we observe also a trend that
with increasing age is increasing of the number of girls and boys for whom is the
school PE the only physical activity. In the past it was mainly for boys contrary.

School PE and sport facilities and equipment

Material and spatial conditions are an important prerequisite for effective
educational process. On example of secondary schools in Bratislava we show haw were
these indicators changed in the last 20 years. In table 2 there are mentioned all the
facilities, conversion to weights in the both years and percentage decrease or increase
for compared years. The most significant decrease occurred for sport games facilities
and athletics. The number of volleyball fields decreased for 53, 5% and the number of
athletic complexes decreased for more than 17%. The number of gymnasiums
decreased for 10% over 21 year’s period. The most significant increase occurred in
renting of the facilities of other schools or organizations for improving the physical
education process. Nowadays schools rent a 120% more facilities compared to year
1990 (mainly swimming pools and gymnasiums). Significant increase (37, 5%)
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occurred in the number of handball fields. Number of football and basketball fields
increased for 10%.

Table 2. Comparison of school PE and sport facilities (Rozboril & Antala, 2010).

Spatial provision aum aum E:r:ool spft:ool Iznodlecijlggo Increase
1990 | 2010 | 1990 2010 decrease
Number of schools 11 20
Gymnasium 17 28 1,5 1,4 90,6 -9,4
ot o™ @ | 8 | | 07 | oo | mes | s
Swimming pool 1 0,1 0,1 55,0 -45,0
Athletic complex 6 0,5 0,5 82,5 -17,5
Football field 4 0,4 0,4 110,0 10,0
Basketball field 7 14 0,6 0,7 110,0 10,0
Volleyball field 13 11 1,2 0,6 46,5 -53,5
Handball field 2 5 0,2 0,3 137,5 37,5
General-purpose rooms 4 14 0,4 0,7 192,5 92,5
Rented space 3 12 0,3 0,6 220,0 120,0
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When comparing the past and present equipment and apparatus provision, the
most significant changes occurred in athletics facilities. Just one out of 20 schools has
suitable spiked running shoes (in 1990 it were 6 out of 11 schools), which means 91%
decrease. There was also decrease in the number and quality of starting blocks (-29%),
in high jump kits (-63, 3%) and landing areas (-86, 3%), etc. In artistic gymnastics
there was a decrease in the number of carpet foam floor rolls (-63%), mats (-23%),
trampolines (-50%), as well as horizontal bars, beams, parallel bars. On the other hand
there was almost 200% increase of barbells, dumbbells, skipping ropes and fitness
equipments. In general we can say that there was slight decrease in the number of
gymnasiums, athletic complexes and more significant decrease of volleyball fields. On
the other hand there was an increase of the number of handball fields, basketball fields,
and general-purpose rooms. There were no significant changes in the overall number of
physical education and sports facilities, however their structure changed.

Numbers of pupils in PE hours

Inseparable part of PE is students. Optimal number of students in the PE
classroom enables effective management of PE process. High number of students in the
class causes problems mainly in class organization and in ensuring safety of the pupils.
Numbers of pupils in schools in Slovakia are varied depending on the demographic
indicators. While in the 70 and early 80 the last century demographic curve was
culminated and about 110 000 children per year were born in Slovakia, and in some
years till 120 000 children per year, the number of newborn babies dropped down at the
beginning of a new millennium about half - to 55 000 children per year and on this
level it is staying up to present. This is the reason for reducing the number of schools
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and adjusting the number of pupils in classes and adjusting the numbers of PE groups
and pupils in them also. On the example of secondary schools in Bratislava we can
show again how was those indicators changed in last 20 years. In 1990 the average
number of students was 582, in 2010 it was 576, which can be considered as an
approximately the same situation (table 3). There was more significant change in the
average number of student per class. In 1990 the average number was 34, 5 students
per class and in 2010 it were 27 students per class, which is 22% decrease. There was a
change in the average number of students per PE group - in 1990 the average was 17, 7
students per group and in 2010 it was 15, 2 students per group, which id 14, 1%
decrease. The number of groups of physical education increased for 9, 1%.

Table 3. Comparison of the number of students (Rozboril & Antala, 2010).

Students/Year 1990 2010 %
Average number of students 581,70 | 575,90 | 99,00 -1,00
Av. numb. of students/class 34,70 27,00 77,81 | -22,19
Number of P.E. group 32,90 35,90 | 109,12 | 9,12
Ave. number of students/group | 17,70 15,20 85,88 | -14,12

Globally we can say that a lower number of pupils in groups and higher number of
groups in PE at schools can be considered as a positive trend in terms of quality of PE.
This trend is today influenced by economic and organizational possibilities of schools
which lead to assembling the groups, resp. to the introduction of coeducation also.

Some other indicators

Problems of PE education was in many studies analyzed from the perspective
views of different groups, which are to education directly or indirectly involved, as a
PE teachers, pupils, parents, school managers etc. One of the most discussed questions
was for example the evaluation and grading of pupils in PE. In comparison opinions in
1990 and 2010 in this area it is obvious that the most similar are the opinions of PE
teachers. Their opinions are the most decided at the same time. The greatest change we
found out is in opinions of the parents, where there was a change in all of asked
questions. The student’s opinions were also quite similar, only in some questions were
their opinions changed. For example in question about form of evaluation (grading or
not in PE) the pupils are not united in their opinions and are divided into halves (figure
6) or in question about number of grading scales in past times the tendency was to have
fewer grades, whereas today (for ex. PE teachers) they prefer more grades respectively
on a wider scale of grades (figure 5).
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Figure 5. Number of grades in PE Figure 6 Grading in PE yes or no —
grading scale — PE teachers. students.
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Increasing of PE teachers’ average age and low interest of young graduates to
work in the field of PE - teachers are getting older and older and, therefore, the average
age of PE teachers is increasing — from 37,2 in 1987 to 43.1 year old in 2006. After
graduation, only 37.3 % work in the profession of PE teacher. Others work in sport
clubs, sport organisations or in the private sector, and 36.4 % work out of school and
sport sector. Inadequate social and financial reward of PE teachers — Slovak teachers’
salaries are today the lowest in the EU; the amount of dissatisfied PE teachers
continues to increase; they are unhappy with their financial and social assessment — the
percentage of dissatisfied teachers has increased from 75% in 1992 to 94.1% in 2006.

CONCLUSION AND GLOBAL RECOMMENDATIONS

After comparison of selected PE indicators in periode of last 20 years a
fundamental question is what should be done to secure a sustainable future for school
physical education and sport? One answer is to accept the situation for what it is and
suffer the consequences. The other is to confront the situation and address available
options to help resolve some of the problems not only in Slovakia, but in Europe and
also globally (Klein & Hardman, 2008; Miti¢, 2009; Zivanovié et al., 2011; Milanovig,
Custonja, H. & Custonja, Z., 2011; Petri¢, Novak & Findak, 2011; Sebbane et al, 2011;
Fonseca, Matias & Filho, 2011).

For our contribution on the solutions of this situation we present this thesis:
1. No education without physical education
Physical education must be and remain a compulsory part of educational system,

because it has the propensity to make significant and distinctive contributions to
children, schools and wider society.

2. Necessity of higher quality of physical education

Adequate quality of physical education is an important issueand is ofinterest to
children, parents, teachers and all of the wider community. Quality of physical
education depends of quality of teachers, quality of material and space conditions and
quality of content and curriculum time allocation.
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3. No quality without quantity

Curriculum time allocation is an important issue in the provision of quality
physical education. Notably, in the European Parliament’s Resolution (2007) is the call
on Member States to make physical education compulsory in primary and secondary
schools with a guaranteed principle of at least three physical education lessons per
week.

4. Physical education as long life process

Re-conceptualisation of PE needs to be seen in the context of life-long
participation in physical activity and should include inter-related strategies to embrace
the formulation of quality programmes, which provide meaningful experiences and,
which attract young people to the joy and pleasure of physical activity and so foster an
‘active life-style’ philosophy with a focus on relevance and understanding.

5. Integration of physical education with health and healthy life style

In the light of available scientific evidence, individual needs and societal trends,
inactivity levels and sedentary lifestyles patterns and circumstantially associated rising
levels of obesity, health problems of children and youth consideration of the re-
conceptualisation and reconstruction of physical education is essential.

6. Variability of content of physical education

Its content has little relevance to young people’s life-style context and there are
considerable discrepancies between what occurs in physical education lessons and what
is going on outside and beyond the school.

7. Political and communal support for physical education

The crux of the issue is that there is too much of a gap between promise and the
reality. It is necessary to find ways for political and communal support of physical
education.

8. Permanent evaluation of situation in physical education

Maintenance of monitoring of developments in physical education across the
world is an imperative.
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Mupjana CrojanoBuh

Lenrap 3a 31paBibe, BexOame U cIOpPTCKE Hayke, beorpan
Mapxko CrojanoBuh

®akynreT ciopTa u pU3NIKOr BacuTama, Hosn Cax
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PA3JIUKE Y MOP®O-®YHKIIMOHAJTHUM
KAPAKTEPUCTUKAMA MEBY MJIAIIMM @Y IBAJIEPUMA
MNPEMA IIO3ULUJU Y TUMY

Ancrpakt: Lluse oBe cTyamje O6uo je ma ce yTBpAe pasiuke Mehy miamum
¢yndanepuma y morieny Mopdo-yHKIHOHATHMX KapaKTEPHCTHKA HAa OCHOBY
mo3uija y TUMy. Y HCTpaKUBamy je ydecTBoBaio 152 ¢ymbanepa, ctapocTr
m3mel)y 12 u 18 roamHa, MOmEJbEHHW y TpH TpyIle TpeMa y3pacTy, Kao H y
MOATPYIle Ha OCHOBY MO3WIHMja Koje cy wurpaind. Pesynrarm ykasyjy na meby
(bynbaneprMa MHOHUPCKOT y3pacTa HHje OWI0 3Ha4ajHHX pasziauka. Kama cy y
nuTamy pasnuke Mehy KajeTnma, HCTe Cy yOueHe y BPEJIHOCTUMA TEeJIeCHe Mace
usMel)y ronmmaHa u urpada cpeauHe tepeHa (p=0.012), ronmmana u Hamajgada
(p=0.013), xao u Mo mHUTamky HHUBOA arwiHOCTH u3Mely ronmmana m ¢yndanepa
onbpane (p=0.024) u urpaya cpenune tepeHa (p=0.033). [lopen oBux Bapmjadiy,
Meljy kameTuMa yodeHa je W pasiuka uiMel)y ronvana m ¢yndanepa Ha Ipyrum
Mo3MIHMjaMa KaJa Cy y MHUTalby BPETHOCTH MAaKCHMAaJHE MOTPOIIHE KUCCOHHKA
(p=0.001; p=0.000; p=0.017). ITocmaTpajyhu dyndasepe oMIaAUHCKOT y3pacTa,
yOueHe Cy CTaTHCTHYKE 3HAYajHe pasiiiKe M3Mel)y roiMaHa W OCTanmx Wrpada
Kaga cy y nurawmy HuBO aruiaHocTd (p=0.010; p=0.010; p=0.040) u BpenHOCTH
MakcUMaJIHe noTpoinke kuceonuka (p=0.014; p=0.021; p=0.017), kao u pa3ziuke
y TenecHoj Macu uzmely ronmana u ondpase (p=0.029), anu u uzmely ¢yndanepa
onbpane u cpeaune tepeHa (p=0.019). JoOujeHu pesynraté ykasyjy na mebhy
¢yndanepuMa NHOHHPCKOT y3pacTa HHUje OWIO pa3nuka y TOCMaTpaHHM
KapaKTepHCTHKaMa, LITO je W OMI0 OYEKHBAHO, JOK CY pasjuKe Ouie youeHe
Mmeljy ¢ynbaneprma KaJaeTCKOT U OMIIAIHHCKOT y3pacTa, ITO Ce MOKE HPENHCcaTH
MEpUOJly 3HAYajHHjEr pacTa M pas3Boja, ajd W MOYETKY CICIHjaln3anije y
pemaBamy oapeheHux Gpyadanckux 3aaaTaka.

Kuwyune peuu: pyoban, oujacnocmuxa, MakCumMaina nompouirba KUCEOHUKA
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DIFFERENCES IN MORPHO-FUNCTIONAL
CHARACTERISTICS AMONG YOUNG SOCCER PLAYERS
ACCORDING TO THEIR PLAYING POSITIONS

Abstract:The aim of this study was to determine differences among young soccer
players in terms of fitness characteristics based on their position in the team. The
study included 152 players, aged between 12 and 18, divided into three groups
according to their age, as well as in subgroups based on the position they played.
Results indicates that, among the players under 14, were no significant difference
between observed variables. As for the differences among players under 16, they
were noted in values of body weight between golkeepers and midfielders
(p=0.012), goalkeepers and forwards (p=0.013), and regarding the level of agility,
between the goalkeepers and defenders(p=0.024), as well as mildfielders
(p=0.033). In addition to these, difference were observed between the goalkeepers
and players at other positions regarding to the maximal oxygen uptake (p=0.001;
p=0.000; p=0.017). Looking at the under 18 soccer players, significant differences
were noted between goalkeepers and other players when it comes to level of
agility (p=0.010; p=0.010; p=0.040), values of maximal oxygen uptake (p=0.014;
p=0.021; p=0.017), as well as differences in body mass between goalkeepers and
defenders (p=0.029), and also between defenders and midfilders (p=0.019). These
results showed that, among the players under 14, no differences were observed, as
was expected, while differncess among players under 16 and 18 were noticed,
which may be prescribed to period of significant growth and development, as well
as beginning of specialization proces in solving certain soccer tasks.

Key words: soccer, fitness assessment, maximal oxygen uptake

INTRODUCTION

Soccer is a team sport, and therefore, a victory over opponent, as the ultimate goal
of a soccer match, depends both on the individual quality of each player and mutual
compatibility between them (Gil, S., Gil, J. & Ruiz, 2007). Therefore, for greater
efficiency, players are allocated to different positions in order to fulfill specific tasks
and ensure their team superiority (Stglen Chamari, & Castagna., 2005; Wong et al.,
2009). In most studies, as in soccer practice, players are usually classified into four
groups: goalkeepers, defenders, midfielders and forwards (Malina et al., 2000). During
the game, players at different positions have different requirements, as midfielders
cross the biggest distance (between 10 and 13 km), compared with other players in the
field, while goalkeepers run about 4 km in 90 minutes of play (Wislgff, Helgerud &
Hoff, 1998). Due to different requirements during the match, differences were found
among top soccer players according to their fitness characteristics at different playing
positions. For example, the average height of elite players is about 180-185 cm, where
goalkeepers are the tallest and midfielders are shortest, with the weight between 75 and
80 kg (Reilly, Williams, Nevil & Franks, 2000). Fat percentage of soccer players is
lower than sedentary people, but higher than in endurance runners (Shephard, 1999).
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The same is between 7 and 19%, where the highest percentage of fat was noted for
goalkeepers, while midfielders have the lowest values of body fat (Wittich et al., 2001).
When it comes to explosive abilities, recent research says that the fastest players are
forwards (Sporis et al., 2009), while the slowest are goalkeepers (Rienzi et al., 2000).
On the other hand, when it comes to vertical jump height, several studies have found
mean values ranging between 38 and 55 cm, where defenders and forwards jump
higher than midfielders (Wislgff et al., 1998; Cometto et al., 2001). In addition to these
parameters, the values of maximal oxygen uptake (VO,na) are directly related to
distance covered during match (Helgerud et al., 2001). Thus, Bangsbo and Michalsik
(2002) found that midfielders have greater value of VOya than full-backs, which in
turn have a slightly better values than forwards, while center-backs have lowest values
of VO,max, Whith the exception of the goalkeepers (Rienzi et al., 2000). However, a
large number of studies, that dealt with the determination of fitness characteristics of
soccer players at different positions, were conducted on a elite seniors, while few of
them were administered on a sample of young soccer players, especially in our country.
Therefore, the aim of this study was to determine possible differences in fitness
characteristics of young Serbian soccer players, while the results from this research can
be used for future analysis, as well as a useful tool for coaches in selection process and
training of young soccer players.

METHOD

The research was conducted at sports center Vujadin Boskov in Veternik. The
study involved young soccer players of FC Vojvodina, which had no major health
problems. All subjects gave their consent and voluntarily participated in this study,
while the research was initiated and approved by Faculty for sport and tourism in Novi
Sad. The study encompassed 152 young soccer players which were divided into age-
related groups (under 14, 16 and 18), as well as according to their position in team.
Fitness characteristics (body height and mass, percentage of body fat, speed at
distances of 5 and 20 m, explosive leg power, agility and maximal oxygen uptake)
were identified for each respondent. Body height was estimated by altimeter (Model
212, Seca, Hanover, USA), while body weight and fat percentage were measured with
the device for bioimpendance (BF622, Tanita, Tokyo, Japan). Running speed was
measured at 20 meters with lap time at 5 meters using a light gate (Ergo Timer, Globus,
Torino, Italy). For the assessment of explosive leg power gage platform was used
(Model S, Axon Jump, Cordoba, Argentina). This test was followed after test for speed
assessment and warm up which include a series of jumps of moderate intensity and
stretching. Jump was repeated twice, and the higher value is taken as the actual result.
Agility was assessed by specific test for soccer players (Svensson & Drust, 2005).
Players were required to run given polygon for the shortest possible time, they had two
attempts, and better recorded time was taken as a result of the test. Finally, maximal
oxygen uptake was estimated by a shuttle-run test (Leger & Lambert, 1982). This test
was carried out last, after all test procedures. Same consisted of running 20-meter
section of a given signal from the CD player. Participants were required to be one foot
over the line when they hear a beep, after which they stopped, turned and ran back. The
test ended when the subject was late to get to the line at a given signal twice in a row,
and maximal oxygen uptake was calculated according to the nomogram
(Rambsbootom, Brewer & Williams, 1988). All participants were measured in the
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morning (at 08:00) and in the afternoon (at 15:00), before their training. Data collected
through the survey were analyzed using descriptive and comparative statistics. From
the descriptive statistics, the mean and standard deviation were determined, while from
area of comparative statistics, a 2-way analysis of variance was used to determine the
difference between the observed variables. For all calculations the statistical software
application for PC, SPSS for Windows — Version 16.0, was used (SPSS Inc., Chicago,
Illinois, USA).

RESULTS WITH DISCUSSION

The results of this study demonstrate that young soccer players of different
positions show differences in antropometric and the phyisiological characteristics,
particulary among soccer players under 16 and 18. Table 1 shows the parameters of
antropometric characteristics of under 14 soccer players along with the parameters of
speed, agility, maximal oxygen uptake and vertical jump, where no significant
difference between variables were observed. Differences among players under 16 are
shown in Table 2. They were noted in values of body weight between golkeepers and
midfielders (p=0.012), goalkeepers and forwords (p=0.013), and regarding the level of
agility, between the goalkeepers and defenders (p=0.024), as well as mildfielders
(p=0.033). In addition to these, difference were observed between the goalkeepers and
players at other positions regarding to the maximal oxygen uptake (p=0.001; p=0.000;
p=0.017). Looking at the under 18 soccer players, significant differences were
observed between goalkeepers and other players when it comes to level of agility
(p=0.010; p=0.010; p=0.040), values of maximal oxygen uptake (p=0.014; p=0.021;
p=0.017), as well as differences in body mass between goalkeepers and defenders
(p=0.029), and also between defenders and midfilders (p=0.019), as it is shown in
Table 3.

Table 1. Fitness characteristics of under 14 soccer players — mean (SD).

Goalkeeper Defender Midfielder Forward p value*
(n=5) (n=21) (n =20) (n=11)
Body height (cm) 160.2+£3.5 | 159.9+2.9 | 159.1+24 | 158.2+3.1 NS
Body weight (kg) 51.3+27 52.1+3.1 49.9+24 50.1+3.1 NS
Body fat (%) 139+1.2 13.3+0.9 124+1.5 13.1+1.1 NS
Speed -5 m (s) 1.22 +.23 1.13+.17 1.11 +£.09 1.09+.14 NS
Speed — 20 m (s) 3.56 +.34 3.58 + .22 3.50 + .26 3.60+.18 NS
Agility (s) 12.58+.99 | 12.35+.65 | 1251+ .54 | 12.07 +.77 NS
Vertical jump (cm) | 34.0+2.4 | 332+1.9 | 335+27 | 34.2+16 NS
VOzmax (Ml/kg/min) 422+54 444 +£25 459+ 3.6 448 +£3.3 NS

*p < 0.05; NS — no significant difference
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Table 2. Fitness characteristics of under 16 soccer players — mean (SD).

Goalkeeper Defender Midfielder Forward p value*
(n=7) (n=16) (n=21) (n =10)
Body height (cm) 179.1+£4.5 176.1+£3.9 | 175.9+34 | 176.2+5.1 NS
Body weight (kg) 67.3+47t | 655+4.1 | 61.8+32 | 61.5+28 | 0.013
Body fat (%) 124+15 115+1.1 11.9+0.8 11.8+1.2 NS
Speed —5m (s) 1.06 + .13 1.06 +.21 1.04 +.12 1.04 +.16 NS
Speed — 20 m (s) 3.18+ .43 3.19+.31 3.18 + .16 3.17+ .22 NS
Agility (s) 12.07 +.7111 | 11.01+.21 | 11.11+.37 | 12.01 + .53 0.024
Vertical jump (cm) 42.0+4.0 40.8+ 3.5 39.9+4.3 41.1+3.1 NS
VOzmax (Ml/kg/min) 443 +4.7% 51.6+3.9 521+24 49.9+35 0.001

*p <0.05; NS — no significant difference; 1 goalkeepers vs. midfielders and
forwards; 11 goalkeepers vs. defenders and midfielders; § goalkeepers vs. defenders,
midfielders and forwards

Table 3. Fitness characteristics of under 18 soccer players — (SD).

Goalkeeper Defender Midfielder Forward p value*
(n=4) (n=12) (n = 16) (n=9)
Body height (cm) 181.3+3.1 | 180.0+2.7 | 179.1+2.9 | 180.2+4.3 NS
Body weight (kg) 78.1+3.2¢ 74.1+38 | 67.3+4.41t | 759+24 0.029
Body fat (%) 131+1.2 11.9+15 11.7+0.9 121+1.4 NS
Speed —5m (s) 1.06 +.20 1.01+.11 1.04 +.18 1.02 +£.09 NS
Speed — 20 m (s) 321+ .31 3.07+.17 3.12+.20 3.03+.21 NS
Agility (s) 12.97 + 541 | 11.25+ .42 | 11.26+.28 | 11.19+ .37 0.004
Vertical jump (cm) 45.1+3.1 44.7+25 42.4+3.9 453+2.9 NS
VOomax (MI/kg/min) | 44.4+2.1# | 51.4+4.1 52.9+35 51.6+2.7 0.002

*p < 0.05; NS — no significant difference; 1 goalkeepers vs. defenders and

midfielders; 71 midfielders vs. defenders; I goalkeepers vs. defenders, midfielders and
forwards; # goalkeepers vs. defenders, midfielders and forwards

Soccer is undoubtedly one of the most popular sports today, and many studies
were conducted on a sample of soccer players with different objectives (Gil et
al., 2007). However, most of them were conducted on top senior soccer players, while
the number of research with young players is significantly lower, especially in our
country. Therefore, in this study, sample was made of young soccer players of FC
Vojvodina from Novi Sad. They were divided according to age categories and the
positions they were playing in the team, as it was the case in relevant studies conducted
so far (Malina et al., 2000; Reilly et al., 2000; Arnasson et al., 2004). Statistically
significant differences in fitness characteristics among players under 14 were not
observed, although it should be noted that the goalkeepers were taller, heavier, slower,
with lower values of maximal oxygen uptake in relation to players who have played in



360pHHK pajoBa

other positions, as shown in recent study (Wong et al., 2009). On the other hand,
significant differences were observed when it comes to values of body mass between
goalkeepers and other players among under 16 group, which is in correlation with
results of previous studies (Malina et al., 2000). The same was noted among under 18
soccer players, indicating that significant differences were also observed between
defenders and midfielders. Midfielders had lowest values of body mass and body fat,
which indicates that, due to the specific tasks during the match, for this position,
players are selected also by according to their values of body composition (Wong et al.,
2008). Results of this study also showed that among players under 16 and 18,
significant differences were noted according to time spent in solving a specific soccer
agility test between goalkeepers and players at other positions, while no differences
were observed among players in the field, which is in correlation with results presented
by Malina et al. (2005). When it comes to sprint time at 5 and 20 meters, there were no
differences among players under 16 and 18, which isn’t in correlation with the results
obtained in recent studies. According to Malina et al. (2004), forwards are significant
faster than the others, while goalkeepers has the worst results at 20 and 30 meters
sprint, which was also presented in the research of Gil et al. (2007). Therefore, it soon
can be expected, that players who participated in this study, show significant
differences in sprint time, because speed at short distance is a major predictor for
success in some playing positions, such as forwards (Di Salvo et al., 2007). When it
comes to values of vertical jump height, no differences were noted among players
under 16 and 18, which were also presented in previous studies (Malina et al., 2004;
Wong et al., 2009). However, it was observed that goalkeepers had best results, while
midfielders were worst, which can led as to conclusion that in years to come, these
differences will increase and become significant, as defined in the survey of Stalen et
al. (2005) among elite soccer players. Among players under 16 and 18, significant
differences were noted among goalkeepers and other players in values of maximal
oxygen uptake, as presented in research of Reilly et al. (2000). Although, no significant
differences were observed among players in the field, midfielders had highest values of
VO,max, Which can be explained by the specificity of playing role, which was found at
top soccer players (Rampinini et al., 2007).

CONCLUSION

Research was conducted on a sample of 152 young soccer players aged between
12 and 18, divided into three subsamples based on the competitive categories (under
14, 16 and 18), and according to the their playing position, in order to determine
differences between the players in terms of fitness characteristics. Results indicate that
among the players under 14, there were no significant difference between observed
variables. As for the differences among players under 16, they were noted in values of
body weight between golkeepers and midfielders, goalkeepers and forwards and,
regarding the level of agility, between the goalkeepers and defenders, as well as
mildfielders. In addition to these, difference were observed between the goalkeepers
and players at other positions regarding to the maximal oxygen uptake. Looking at the
under 18 soccer players, significant differences were observed between goalkeepers
and other players when it comes to level of agility, values of maximal oxygen uptake,
as well as differences in body mass between goalkeepers and defenders and also
between defenders and midfilders. These results showed that among the players under
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14 no differences were noted, as was expected, while differncess among players under
16 and 18 were observed, which may be prescribed to period of significant growth and
development, as well as beginning of specialization proces in solving certain soccer
tasks.
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Aunexkcanaap I'ayuh

Bucoka 1kosia cTpyKoBHHUX cTynuja, Akanemuja Gyabdana beorpag
Henapn )KuBanosuh

VYuusepsuret y Humry, ®akynter ciopta U pU3MYKOT BaCIUTama
Aunexcangap Muiojesuh

Vunreibeku dakynrer, Jlenocasuh

MOTOPHUYKE U KOTHUTUBHE CIIOCOBHOCTH YYEHHUKA
OCHOBHE HIKOJIE

AncrpakT: JIy)d BPEMEHCKH MEpHO/I, Be3e M3Mel)y MOTOPHYKUX M KOTHHTHBHHX
CIOCOOHOCTH yueHMKa OHie Cy 4YecT HpeIMeT INpoydaBama HCTpaKMBaya W3
obmactu ¢Qusnuke Kyntype. bpojHu ayTopm ucTHdy Aa (U3MUKO BexOame y
NPEJAaT0IEeCIICHTHOM U a/I0JECLIEHTHOM Y3pacTy MOACTUYE Pa3BOj KOTHHUTHBHHX
CIOCOOHOCTH ¥ y4€Ha, ald MpoOJeM MOTOPHYKOI CTaTyca Jelle OBOT y3pacTa
npucyTaH je cse Buine. OBUM HCTPaXHMBAKBEM WCIIUTaHE Cy penanuje u3Mehy
MOMEHYTHX aHTPOIOJOMIKHX MPOCTOpa KOJ| yYCHHKA OCHOBHE IIKOJIE KOjH HHCY
YKIbYYCHH y JPYrH OpraHW30BaH mpouec GU3HYKor Bexkbama, H3y3eB PEeIOBHHX
vacoBa (pu3MuKor BacnuTama. TeopujcKo-eMINPHjCKO HCTPaXKHUBAE CIIPOBEICHO
je Ha y3opky ox 104 yuyeHMKa HIECTOT M CEAMOr pa3pela OCHOBHE IIKOJE.
Pe3ynTaTn KaHOHMYKE KOpETAlMOHE aHajin3e MOTOPUYKHX M KOTHHTHBHHX
CHOCOOHOCTH Y4YEHHKa MOKa3add Cy Ja I0CToje 3HaydajHe Be3e u3Mely Tux
pOCTOpa. AHAIM30M KPOCKOpEJalMoHe MaTprie yTBpheHo je na Ha eduxacHoCT
KOTHUTHBHOT  (QyHKIHOHHCama (TIEPUENTHBHU, CEpHjAIHM ¥  MapajeiHu
MpoIlecop) HajBHIIE Jenyje Bapujabiia 3a MPOICHY KOOpAWHAalHUje OyOmame
pykKaMa M HOorama, a Jia Ha e(pKacHOCT CepHjaTHOT mpoliecopa Jeiyjy Bapujabie
3a TPOLIEHY DaBHOTEXE - CTajalbe Ha jelHOj HO3M Y3[y)KHO Ha KIIYIHIHU 32
PaBHOTEXKY U MPELM3HOCTH - ral)armbe BepTHKAIHOT IHiba HoroM. Mmajyhu y Bumy
pe3yaTaTe paHHjUX HCTPaXHMBamka y KOjUMa ce UCTHYe Ja (U3MUKO BexOame
MOJACTHYE PAa3BOj KOTHUTHBHHUX CIOCOOHOCTH M Yy4emwa, ONpaBIaHO je
MIPETIOCTaBUTH J1a Ou Be3e u3Mely Tux mpoctopa Owiie jomn u3pakeHuje kaaa ou
YUEHHIH OWIM YKJbYYEHH y HEKH J0JaTHU BHJ OPraHM30BaHOT BexkOama.

K'/by!mepelm: yueHuyu, Momopuike, KOCHUmueHe cnocobrocmu
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MOTOR AND COGNITIVE ABILITIES IN PRIMARY SCHOOL
STUDENTS

Abstract: For a long period of time, relations between students” motor and
cognitive abilities were frequent subject of study in physical culture. Many
authors emphasize that physical exercise in preadolescent and adolescent age
boost development of cognitive abilities and learning, but problem of their motor
status persists nevertheless. The present study investigated relations between,
above mentioned anthropological domains, for students that haven’t been included
in other organized form of physical exercise, but regular PE lessons. Theoretical
and empirical study was conducted on sample of 104 sixth and seventh grade
male primary school students. Results of canonical correlation analysis of motor
and cognitive abilities have shown statistically significant relations between these
abilities. Analysis of cross-correlation matrix proved that efficiency of cognitive
functioning (perceptive, serial and parallel processor) is mainly influenced by
coordination variable arm and leg drumming, and efficency of serial processor
was affected by variables assesing balance — low beam balance on one leg and leg
accuracy — strike at vertical target. Having in mind the results of previous research
that support boosting effect of physical exercise on development of cognitive
abilities and learning, it is fair to assume that relations between these domains
would be stronger if students got involved in some additional form of organized
physical exercise.

Key words: female students, motor abilities, urban, rural environment

YBOJ{

MeljycoOHa 3aBUCHOCT ¥ MOBE3aHOCT MOTOPUYKHX M KOTHUTHBHHX CIIOCOOHOCTH
TpPajy TOKOM YHTAaBOT )KHBOTA YOBEKa U 6€3 XapMOHHUYHOT CaJejCTBa THX CIIOCOOHOCTH
TENIKO je 3aMHUCIUTH BeliMHY YOBEKOBHX aKTHBHOCTH. Pa3BojeM HEypOICHXONOTHje
JOCTyIHE Cy HOBe HMH(oOpManuje O Be3aMa H3Mel)y MOTOPHYKMX M KOTHUTHBHHX
CIIOCOOHOCTH KOj€ C€ 3aCHHBajy Ha aKTHBHOCTH M CTPYKTypH Mosra. Ha ocHOBY
pesynTaTa HEKHX HCTpPaKUBamka YBUJACNIO CE Ja Ce CTULAKBC HHTEICKTYalHUX H
MOTOPHYKHMX CIIOCOOHOCTH O/IBHja Ha Beoma cimuaH HauwH (Rosenbaum, Carlson, &
Gilmore, 2001; Paz, Wise & Vaadia, 2004) u 1a cy MOTOPHYKH U KOTHUTHBHH Pa3BOj
BepoBatHO Mel)ycoOHO (yHmamentanHo mosesanu (Diamond, 2000). bpojuu ayropu
UCTHYY J1a (U3MYKO BeXOame MOJCTHYE Pa3BOj KOTHUTHBHUX CHOCOOHOCTH U ydera
(Barr & Lewin, 1994; Pirie, 1995; Shephard, 1997), a y ¢bu3u4koj KynTypH MO3HATO je
na (u3MYKo BekOame MOpefcTaB/ba MPOIEC KOJUM CE Yy YOBEKOBOM OpraHH3MY
M3a3KBajy TPOMEHE, U TO TaKBE MPOMEHE KOje BOJC MEHharbhy YOBEKOBUX CIIOCOOHOCTH
(cBeykymHux) on crBapHor y wMoryhe (Zivanovi¢, 2000). Haxo pesynrati
MHOTOOPOjJHUX MCTpaKMBamka rOBOpE y MpWIIOr notpede Beher pU3NYKOr aHraxxoBama
y TPeajofecleHTHOM H aJ0JICCHCHTHOM MEepPHOIY, Y KOjHMa je IOKA3aHO MOCTOjame
3HAUQJHUX [O3MTHBHHUX peianuja u3Mely HHTCNCKTyalHHX ©  MOTOPHYKHX
CrocoOHOCTH U KoOje Tpeba MCKOPUCTHUTH TaKO Ja Ha HajOOJbH HAYMH HONPUHECY IITO
cBecTpaHmjeM pa3Bojy ommaauHe (Milojevié, 1996; Bacanac, Lazarevi¢ & Milojevic,
2001; Milojevi¢, Komleni¢, Markovi¢ & Stankovi¢, 2002), mpoGieM MOTOPHYKOT
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cTaTyca JAelle OBOI y3pacTa IPHCYTaH jeé CBe BHUIe. Pe3ynTaTH MCTpaxuBama KOje
crpoBojie MUHUCTapCTBO OMJIaMHE U CIOpTa U PenmyOnnuky 3aBoJ 3a CIIOPT yKazyjy
Ha cnabe pesynrare koje cy ydeHunu CpOuje NOCTHITIM HAa TECTUPAky MOTOPHUYKHX
cnocobnoctH (PeryOnmuku 3aBof 3a criopt, 2010), na ce onpasnaHo Hamehe nuTame o
e(pMKaCHOCTH HacTaBe (M3MUKOI BACINTama, Ka0 Ba)KHOT JEJa OIIITET BACHHUTAambA.
OBUM HCTpa)XMBamkbEM HCIHTAHE Cy penanuje n3Mel)y MOMEHYTHX aHTPOMOJIOIIKHX
MPOCTOpa KOJA YYEHHWKAa OCHOBHE IIKOJIE KOJH HUCY YKJbYYEHH y JIPYyTH OpPTraHW30BaH
mporiec (HU3NIKOT BeKOama, N3y3eB PEIOBHUX YacoBa (PU3UIKOT BACIIUTAMA.

METO]]

Teopujcko-eMITUPHjCKO UCTPAKUBAKHE MOTOPUIKUX U KOTHUTHBHHUX CIIOCOOHOCTH
yUYeHMKa OCHOBHE IIKOJIe UMajlo je TpaHchep3aiHn Kapakrtep. [IpumeHOM
JIECKPHUIITHBHE CTATHCTHKE M KAHOHUYKE KOpENlallMOHe aHaIn3e yTBpleHa je BenmuuuHa
UCTPaXMBAHKX I10jaBa, BUXOBU Mel)ycOOHHM OJTHOCH M OCTaJIM HyMEPUYKH ITOKa3aTesbH.
VY30pak HCHHUTAaHWKa y OBOM HCTpPaKHBalby MOXe ce Ne(uHHCAaTH Kao IOIyJaluja
Y4YeHHKa HIECTOT M CeIMOTI pa3peia OCHOBHE WIKoJe, y3pacta of 12 mo 14 roguna *
mIecT Mecely. Y3opak o1 104 ncnutannka YMHWIN Cy YYEHHIH JIBE€ OCHOBHE IIIKOJIE U3
Kpasesa.

Tabeaa 1. Ocnosne menecne kapakmepucmuxe UCNUMAHUKA.

TenecHe kapaktepuctuke | AS (SD)
TenecHa BUcuHa 163,75 (+8.48)
TenecHa TexuHa 56,00 (+11.63)
YKYMHO McnutaHuka 104

[Ipocedre BpeMHOCTH TENIECHE TEKHMHE W TEJIECHE BHCHHE MCIIMTAHHUKA ce Kpehy y
OYEKHBAHUM TPaHHUIAMa M BPEIHOCTHMA 33 UCITUTHBAHU y3pacT. MEepHH MHCTPYMECHTH
3a MPOIICHY MOTOPHYKHX CITIOCOOHOCTH M3[BOjeHHU Cy U3 Oarepuje cactaBsbere ox 110
tecrosa (Gredelj, Metikos, HoSek & Momirovi¢, 1975):

a) IPELU3HOCT:

mukano - ['TINK,

rahame XOpHU30HTATHOT 1I1Jba pykoM - [ XLIP n
rahame BepTUKAIHOT 1HJba HoroM — 'BITH.

0) paBHOTEXA:

CTajarbe Ha jeJIHOj HO3M y3/y>KHO Ha KITyNUIM 3a paBHOTEXY - C1VK,
CTajarbe Ha jeJIHOj HO3M ca 3aTBopeHuM ournMa - C301 u

CTajame Ha 0OpHYTOj KIynunu 3a paBHoTexy - COK2.

1) KOOpIMHAIIH]a:

KoopauHarmja ca nammuoM — KOITA,
ocmura ca carudameM - SCAC u
OyOmame pykama 1 Horama — bYPH.

Q) Op3uHa:
TanuHr pykoM — TATIP,
tanuHr HoroMm — TAITH u



360pHHK pajoBa

TamuHr Horama o 3ux — TAII3.

€) TUIIKOCT:
uckper ca namuoM — MCKII,

Iy6oku rpeTkiioH Ha xryrnmiy — JATKII u
npeTKiIoH packopauno — [IPAC.

¢) cHara:
CKOK yaaJb u3 Mecta — CYJIM,
nonu3ame Tpyna nexxehn Ha nehuma - [1T30
u BuC y 3rudy — BUC3.

MepHu HMHCTPYMEHTHU

3a TPOIEHYy KOTHUTHBHUX CIIOCOOHOCTH Yy OBOM

uCTpaxuBamwy 4YHMHWIa je Oarepuja TectoBa KOI' 3, koja caapxu Tpu TecTa

KOTHUTHBHOT (DYHKI[MOHHUCAba, KOjUMa C€ MpOICHhYje SPHUKACHOCT MEPIENTHBHOT,

cepujanHor u napainensor npoiecopa (Wolf, Momirovi¢ & Dzamonja, 1992):
tect UT-1 3a npoueny epukacHocTr neprentusHor mnpouecopa (UT1),
tect AJI-4 3a mponeHy eprKacHOCTH cepHjatHor nmpouecopa (AJl4) u
tect C-1 3a mporeHy epukacHoCTH HapanenHor nporecopa (C1)

PE3YJITATH U JUCKYCHUJA UCTPAKUBAIBA

Z[eCKpI/IHTI/IBHI/I CTAaTUCTUYKU T[IOKa3aTCeJbu MOTOPUYKHUX BapI/Ija6J'II/I YUuCHHKa

OCHOBHE IIKOJIC

Tabena 2. OcHogHU cmamucmuyKky nOKazamesbil MOMOPUYKUX 8apujadbiu

Bapwjabna N Range Min. Max. Mean | Std. Err. | Std. Dev. [ Skew. | Kurt.
MuK 104 [ 21.00 14.00 35.00 25.17 0.53 5.35 0.02 | -0.78
rXup 104 [ 26.00 6.00 32.00 18.21 0.50 5.08 0.51 0.03
BLH 104 [ 20.00 3.00 23.00 12.21 0.39 3.97 0.12 | -0.25
C1Y¥K 104 | 38.80 3.30 42.10 9.18 0.51 5.17 3.28 | 16.33
C301 104 [ 51.90 3.80 55.70 20.50 1.24 12.61 0.91 0.11
COK2 104 | 36.10 2.60 38.70 7.63 0.48 4.93 3.67 | 19.00
KOMA 104 | 12.60 8.80 21.40 13.37 0.26 2.62 0.65 0.45
8CAC 104 | 19.30 48.10 67.40 57.24 0.42 4.26 0.08 | -0.32
BYPH 104 | 16.00 0.00 16.00 7.36 0.29 2.92 0.34 0.22
TAMNP 104 | 22.00 30.00 52.00 38.37 0.35 3.60 0.58 1.78
TAINH 104 | 21.00 18.00 39.00 30.62 0.33 3.40 -0.63 | 2.08
TAMN3 104 | 16.00 10.00 26.00 20.28 0.24 2.40 -1.03 | 3.12
NCKI 104 | 78.00 47.00 [ 125.00 | 88.06 1.45 14.76 -0.04 | -0.12
ONKI 104 | 35.00 12.00 47.00 33.51 0.72 7.34 -0.35 | -0.26
MPAC 104 | 46.00 12.00 57.00 34.97 0.88 8.98 -0.06 | -0.11
cyam 104 | 104.00 | 126.00 | 231.00 | 175.08 2.46 25.04 0.25 | -0.69
nT30 104 [ 29.00 3.00 32.00 23.42 0.48 4.86 -0.97 | 2.40
BNC3 104 [ 92.00 1.10 93.10 28.79 1.81 18.42 0.76 0.95
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Ananu3om Tabere 2 BUIU ce J1a QUCTpHOyHUja pe3ynrata y BehrHu Bapujadbiiu He
OJICTyNa 3Ha4yajHO O] HOpMajiHe. M3y3erak umHe BapHjadlie 3a MPOLEHY paBHOTEXE
(C1YK u COK2) roe BpemHOCTH Koe(HLMjeHAaTa 3aKPHBJHEHOCTH 3HAYAjHO Mpelase
1.00 wTo mpexcTaBiba aCUMETPUYHY AUCTPHOYIHM]Yy MO3UTHBHOT CMepa M yKasyje Ha
YHKBCHULY 12 je BeliMHa HCIMTaHMKa MMana ciabuju pesyirar. McToBpeMeHO ce
npuMehyje ma cy Koi IIOMEHyTe JABe Bapuja0iie BpeOHOCTH KoedwuimjeHara
3ao6speHocTH HajBehe (C1YK = 16.33 n COK2 = 19.00) u yka3yje Ha JIENTOKYPTHIHY
TUCTPUOYIH]Y TITO C€ MOKE MPHUIACATH TOCTOjalhy HEKOIMKO eKCTPEMHUX pe3ynraTa
KOju 3Ha4ajHO OACTyHajy of mpoceka. Hemro Beha HeratnBHa acuMmeTpHja pe3yiTara
TPUCYTHA je KOoa Bapujabiie Koja mporemyje Op3uny mokpera (TAII3 =-1.03 ), u
Bapujabie moauzame tpymna (I1T30 =-0.97), mro ykasyje Ha npucyTHOCT Beher Gpoja
00JpHX pe3yJsiTaTa UCIUTaHUKA Y OBHM TeCTOBMMa. Ha OCHOBY BpeIHOCTH CTaHIapHe
JIeBHjallje U pacroHa pe3yiraTa HajBeha XeTeporeHocT je MpHUCyTHa Koj Bapwjadiu
ckok ynasb m3 mecra (CYJIM) um Buc y 3ruby (BUC3) u 1O ykasyje Ha Benuke
WHIVBHIYyaJIHE pa3MKe Yy EKCIUIO3WBHOj M CTAaTHYKO] CHAa3W HCIUTAaHWKA, MITO je
JOHEKJIe OYCKHBAaHO C OO3MpPOM Ja Ce HCIMTAHHLHM Hauaze y MNpearnmy0epTeTcKo-
myOepTeTckoj (hazu pacta u pa3Boja Koje Kapakrepuimly Behe MHIWBHIyaTHE Pa3lIdKe
MOTOPHYKHX cocoOHOCTH. Hanme, mo3HaTo je 1a GHOJOIIKH pa3Boj yUYCHUKA CPEIEHET
IIKOJICKOT y3pacTa Tede HHTCH3UBHO, HEPAaBHOMEPHO U XETEPOXPOHO IITO €€ OJpakaBa
u Ha MoTopmuke crocobOHocTH. IlocToje mepmoam Kama ce Heke crocoOHOCTH Opike
pa3Bujajy (ceHsuTtuBHE (pase pasBoja), Ja OW MOTOM HACTYIHJIM TEPHOIM CIIOPHjer
pasBoja tux crnocobroctu (Radovanovié et al., 2009).

JleCKpUIITHBHU CTaTUCTUYKH MOKa3aTeJbd KOTHUTHBHUX BapHja0ld yueHHKa
OCHOBHE HIKOJIE

Tabena 3. OcrosHu cmamucmuyky ROKa3amesb KOZHUMUSHUX 6apujaoiu.

Bapwjabna N Range | Min. Max. | Mean | Std. Err. | Std. Dev. | Skew. | Kurt.
NT-1 104 | 22.00 | 8.00 [ 30.00 | 20.42 0.50 5.07 -0.25 | -0.61
All-4 104 | 28.00 | 10.00 | 38.00 [ 25.30 0.77 7.86 -0.05 | -1.28
C-1 104 | 21.00 | 8.00 | 29.00 [ 17.73 0.57 5.83 0.07 | -1.30

Pesynratu ucnuranvka (Tabena 3), mokasyjy a HU jeqHa Bapujadiia 3a MPOICHY
KOTHUTHUBHHX CIIOCOOHOCTH HEMa 3HA4ajHUX OJICTyNama pe3yiTara OJi HOpMajHe
TUTpUOYyIHje, ¢ 003UpOM Ja KOS(HUIMjCHTH 3aKpUBJHEHOCTH HE IIpeia3e BPEIHOCTH
u3BaH orcera o -1.00 no 1.00, mro oBe TecTOBE YMHHU MPUKIATHUM 32 UCIUTUBAHU
y3pacT. AHaJM3a MHUHHMaJHUX U MaKCHMalHUX BPEAHOCTH pe3yiiTara Ha TECTOBHMa
KOTHUTHBHHUX CIIOCOOHOCTH ToOKasyje Hajpehe pasmmke y tecty AJl-4, kojum ce
mpoIemyje epUKacHOCT CepHjaTHOT TPOIecopa, yKa3yje Ha MHIMBHIYaTHE Pa3lInKe
KajJa cy y MuTamky MPOILECH y KojuMa J1ojia3e 0 M3pakaja CTeUCHa 3Hama, BepOasHe,
OITHOCHO cUMOonnuke crnocoOHocTu. BpenHoctn koeduiujeHara 3a00JbEHOCTH CY
3HAYajHO MCHOJA HOPMAJIHE BPEJHOCTH IUCTPUOYIMje M yKa3yjy Ha IUIaTHKypPTUYHY,
OJTHOCHO PacCIUIMHYTY JTUCTPUOYLIH]Y.

Penanuje u3melly MOTOPHYKHUX U KOTHUTUBHHX CIIOCOOHOCTH yYCHHKA OCHOBHE
IIKOJIE

[Ipunukom ytBphuBama penanuja nsmel)y cera MOTOpHUYKNX (TIPEIUKTOPCKHUX) U
KOTHUTUBHHUX (KpUTEPUjyMCKHX) BapHujabinm momMohy KaHOHWYKE KOpENalHoHe
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aHajM3e, Ha OCHOBY BEJMKOr Opoja JIMHeapHUX KoMOuHaiuja y o0e rpymne
aHaJIM3MPaHUX Bapujadiu, yTBphEeHo je 1a MOCTOju CTAaTHCTHYKK 3HadajHa Kopelalyja
KOJl jeAHOr mapa KaHOHWYKHMX (pakropa (Tabena 4). Kanonnmuka kopemanuja je
penatiBHO BHcoka u u3Hocu Canonical R=.65 Ha HUBOY CTaTUCTHYKE 3HAYAjHOCTH
p=-01. Koedummjenr nerepmunamuje m3Hocu R?=42%, ykazyje Ha oOjammeHy
MIPOTIOPLHjy CTaHAAp/HE BapHjaHCe Y3eTy O YKYIHOT BapHjaOMIHMTeTa aHATH3UPAHHUX
BapwjabIu ¥ Mmoka3yje HHPOPMaTHBHY BPEIHOCT KAHOHWIKE (PYHKITH]E.

Taoena 4. Kanonuuka KopenayuoHa anaiuza MOmopuiuKux U KOCHUMUGHUxX
cnocobnocmu YUYeHuKa.

Roots | Canonical R [ R2 | Wilk’'s lambda | Chi-SQ df p
1 .65 42 .40 84.42 54.00 | .01

CraTuCTHYKM 3HaYajHa [OBE3aHOCT MOTOPUYKOr MPOCTOpPa MOXE OHTH
o0jamimbeHa HM30JI0BAaHUM apoM KaHOHMYKMX ¢yHKIMja. OwuurienHo na je
eKCTpaxoBaHa KaHOHHWYKA JIMHEapHa MOBE3aHOCT, YIJIaBHOM, JieHHUCAHA CPEABUM U
HIDKUM BpeJHOCTUMA OHIIoIapHUX KoeduimjeHara koju ce kpehy y rpanumnama ox -.59
1o .44 (Tabena 5). Ha ocHOBY m3padyHaTe MaTpHUIle CTPYKType KaHOHHUYKOT (hakTopa y
MOTOPHYKOM IIPOCTOPY, BHIM CE€ Ja y HETaTUBHOM CMepy, HajBehe mpojeknuje Ha
KaHOHWYKH (hakTop WMajy Bapujabiie: 3a MPOIeHY (GIEKCHOMIHOCTH - JTyOOKH
npetkiion Ha kinynuiu (JITKJI=-.59), 3a mpoueny koopauHanuje ynoBa - OyOmambe
pykama u Horama (BYPH=-.48) u 3a mporeny npenu3HocTH - rahjarbe BEPTHKAIHOT
ba HoroM (I'BIJTH=-.36).

Tabena 5. Kanonuuku gaxmopu Momopuuxoz npocmopa yueHuxa.

Bapwjabna | Root 1
MWK -.28
rXupP .07
rBUH -.36
C1YK -.26
C301 .24
COK2 -13
KOMA .01
8CAC .01
BYPH -.48
TAMP .33
TAMH -.28
TAMN3 22
NCKM .06
anKn -.59
MPAC 44
cyaMm -17
nT30 -.28
BM/C3 27
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Ca npyre crpaHe, y IO3UTHBHOM CMeEpY, KaHOHWYKH (pakTop HajBulle AeHUHUIILY
Bapujabie: 3a mporeHy (QIeKCHOMIHOCTH - HpeTkioH packopayHo ([IPAC=.44) u 3a
NpoLEeHy cerMeHTapHe Op3uHe - TanuHr pykoM (TAITP=.33).

Tabena 6. Kanonuuku (paxmopu KOZHUMUBHOZ NPOCMOPA YHEHUKA.

Bapwujabna | Root 1

nT-1 .14
All-4 -.89
C-1 -31

Kao mro ce moxe mpumerntn y Tabenm 6, Bapujabia Koja Haj3HAYajHUjE
neduHHIIe KaHOHUYKH (DaKTOp M3 pesia KpUTepujyMCKHX napamerapa je AJI-4, koja
nporemyje epukacHocT ceprjanHor npouecopa (AJI-4=-.89). 3HaTHO HIXU TOTIPHHOC
KaHOHMYKOM (akTopy Jaje BapHjabiia Koja Npolemyje e(DUKACHOCTH NapaeHOT
npouecopa (C-1=-.31), a HajMamK yTUIIa] HA KAHOHUYKK (aKTOp MMa BapHjadiia KOjoM
ce Tponemyje edukacHocTH mnepuentuBHor mnpormecopa (UT-1=.14). [lobujenu
KaHOHMYKH (DAaKTOp MOXke ce AehuHHCATH Kao (aKTOp CEpHjATHOT W MapajeNHOT
mporecupama nHpopMarmja.

Tabena 7. Kpockopenayuona mampuya MOMOPUUKUX U KOCHUMUBHUX 8apujadiu.

Bapuwjabna | UT-1 | All-4 | C-1
MnK .01 .19 .10
XpP .06 .15 12
rBLH .09 .30 | .18
C1YK .14 .31 .18
C301 .06 -04 | .05
COK2 .05 .03 .15
KOMA -.08 -17 | -.20
8CAC -.02 -29 | -.13
BYPH .32 42 .46
TAMP .16 12 | .03
TAINH .14 .20 .21
TAMN3 .08 .14 13
NCKIM -.03 -14 | -.16
ONKnN .00 20 | 11
NPAC -.02 .09 | .06
cyam .08 .20 | .04
MnT30 .18 26 | .17
BNC3 .04 .06 21

Wncneknmjom  kpockopenannone Marpune (Tabema 7) MoTopuukux ¢
KOTHUTUBHHX Bapujaliy, yO4JbMBO je NMPUCYCTBO CPEAbUX M HUCKHX KOpenainuja y
M0jeINHAYHOM JTOTIPHHOCY MOTOPHYKHX CIIOCOOHOCTH KPHUTEPUjyMCKHM Bapujadiama.
Hajeumre 3HauajHMX, MO3WTHBHUX Be3a TOCTOju m3Mel)y Bapmjabie 3a MpoleHy
koopauHarmje (BYPH) u cBux Bapujabmu 3a mpolieHy KOTHUTHBHUX CITOCOOHOCTH (01
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.32 mo .46), 3atum Bapujabau 3a mpoueHy paBHoTexke (C1YK=31) u mpeuusHoctu
(I'BLIH=.30) ca Bapujabiom AJI-4. Mcra Bapujabia uMa OBE3aHOCT ca BapujaliioM 3a
npoueHy koopaunanuje Tena (8CAC=-29). Amnammza wMarpuue ynyhyje Ha
NPETIOCTaBKy Ja e(HKacHOCT cBa TpW Hpouecopa (TMEpLENTUBHH, CEpHjalHA U
TapasesHi) 3aBUCH O/ CTIOCOOHOCTH KOOpAMHAIM]jE, TOK Ha S(PUKACHOCT CEPHjaTHOT
mpoLecopa Jelyjy U CIIOCOOHOCTH PaBHOTEKE M MPEIU3HOCTH UCITUTAHHUKA.

3AK/bYYAK

Pesynrati KaHOHWYKE KOpenaluoHe aHanmu3e u3Mely ceTa MOTOPHUKHX U
KOTHUTHBHHUX Bapwja0iii yYEeHHWKAa OCHOBHE INKOJE TOTBPIWIA Cy [OCTOjambe
CTATUCTHYKM 3Ha4YajHEe KOpeJamWje jeJHOT IMapa KaHOHWYKHX (akTopa. AHAIH30M
KpPOCKOpEJIallMoOHe MaTpuile yTBpheHO je ma Ha e(pHKaCHOCT CBa TPH IpoIecopa
(TIepIIeNTUBHY, CEepUjaIHd W TapaJieIHM) HajBUINE Jeilyje Bapujabia 3a MPOICHY
KOOpAHMHaIMje - OyOmame pykamMa W Horama, a Ja Ha e(pHKAaCHOCT CepHjaTHOT
mporiecopa Jiellyjy Bapuja0jie 3a MpOLEHY pPaBHOTEXKE - CTajalbe Ha jJETHO] HO3U
y3My»KHO Ha KIYMHIM 32 PABHOTEXY M MPEUHU3HOCTH - rah)ame BEPTHKAIHOT IHJba
HOoroM. JloOWjeHU pe3ynTaTH MOTYy ce TOjacCHUTH YHICHUIIOM Ja je 3a u3Boheme
KOMIUICCHHJUX MOTOPHYKHX 3aJaTaka, KakaB jecTe NMPUMEHCHH TECT KOOpIMHAILHje
OyOmame pykama U Horama, moTpebHa e)ukacHa HeypallHa peryianyja Koja ce oBrja
Ha BUIIIe HUBOA, a HAajBHIIHN HHUBO j€ MPEKO KOPTEKca. Y MPOIECY N3BOhema CI0KEHIX
MOTOPMYKHMX  33JaTaka HEypalHa peryjanuja yK/bydyje H  KOTHHTHBHO
(yHKIIMOHHCake (TpHjeM, TpPEMo3HaBamke, MOXpamuBamke U 00pamy wHpopMmanmja),
YHMjU YTHLQ] PACTE ca MOPACTOM KOMIUIEKCHOCTH MOTOPHYKOT 3aj1aTka. McToBpemeHo,
MOBE3aHOCT pe3ysiTaTa Ha TECTy PAaBHOTEkE ca e(PUKACHOCTH CEpHjaHOT Mpolecopa
JIOTHYHA je, jep C€ OIpXKaBalke PABHOTCKHOT IIOJ0Kaja PEryJIUIIe CHCTEMOM
MOBpPATHHUX Be3a U 00pajae uH(opMaIja, KOje HEPBHHU CUCTEM MPBEHCTBEHO Mpepaiu
cepHjaJIHUM TpoliecupameM. Helro Hike Kopenaiyje ca TpH KOTHUTHBHA Ipoliecopa
ocTBapuia je u Bapujadia ral)ambe BepTHKATHOT IHJba HOTOM IIITO MOXKE JIa CC TyMauu
WUHTEPAKTHBHUM JICjCTBOM e(HKACHOCTH CEpHjaJHOI MpoLecopa M MEXaHH3Ma 3a
perynamujy kperama. JloOMjeHM pe3ydaTaTH yKasyjy Ha IIOCTOjarbe 3HayajHHUX
KopeJanuja u3Mel)y MCIUTHBaHMX MPOCTOpA KOJ YYEHHKA KOjU HHCY YKJBYYCHH Y
moce0HO OpraHW3oBaHe BUAOBE (m3mukor BexkOama. Mmajyhm y Bumy pesynrare
paHMjUX WCTPaXWBama y KOjuMa ce HCTHUYE Na (U3MUKo BexOame MOICTHYE Pa3Boj
KOTHUTHBHHX CIOCOOHOCTH M yuersa (Barr & Lewin, 1994; Pirie, 1995; Shephard,
1997), ompaBaaHO je MpeTHOCTaBUTH Ja Ou Bese m3Mel)y Tmx mpocropa Owmie jorn
U3paKEHUje Kama OW yYeHHUIM OWIM JO0JaTHO YKJbYYECHH Y HEKH OJ MPaBHIHO
YCMEPEHHUX U OPTaHW30BAaHUX BHIOBA BekKOama.
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Mutomn ITonnosuh

dakynreT 3a copT U pusnuko BacnuTame y Jlenocasuhy, Yausepsurer y [pumtunu, Cpouja

KAHOHUMUYKE PEJTAIIMJE MEXAHU3MA HEHTPAJIHE
PEI'YJIAIIMJE KPETAIbA U KOTHUTUBHUX
CIIOCOBHOCTHU AAOJIECHEHTKHIbA

Ancrpakt: Ha y3opky 100 ncnmraHuka >KeHCKOT Ioja, y3pacta 18 roamHa+6
MecelH, MPUMEHBEH je cucTeM o 10 TecTa MOTOPHYKUX CIOCOOHOCTH M 3 TecTa
KOTHUTHBHHX CIIOCOOHOCTH, Ca IIWJbEM J1a C€ YTBPJAC CTATUCTHYKU 3HAUYajHE
penanuje n3Mmely cuctema BapHjabnn HEKHX MOTOPHYKHX CIIOCOOHOCTH KOjHUMa
NPOLICHUBAH MEXaHH3aM IICHTpPaJHE peryialyje KpeTama W KOHHTHBHHX
crniocobHoctH. TTonamu cy obpahenn momohy kaHOHMYKE KOpEJAIlMOHE aHaU3e.
M3mel)y cucrema MOTOPHUKHX BapHjabiM M CHCTEMa KOTHUTHBHHX BapHjaldin
aJloJIECIIeHTKHba J00HjeH je jeJaH 3HaudajaH Hap KAaHOHWYKHX KOperialuja
(Rc=.51). Pesynratu WCTpaMBama Cy MOKa3ald Ja aJIO0JICCHEHTKHIE 00Jbe
pesyJrarte IOCTHXY y MOTOPMYKMM Bapujabiiama 3a IpOLEHY MeXaHH3Ma
LEHTpalHe peryianuje KpeTamba YKOJIHKO HMajy moBefiaHe BPEIHOCTH Y
KOTHHUTHBHMM BapHjabiaMa edukacHocTH mepuentuBHor mporecopa (IT-1) u
edukacHocTH mapaienHor nporecopa (S—1). Ha ocHoBy nobujenux pesynrara y
OBOM HCTPa)XHBAalky MOXE C€ HY)KHO 3aKJbyYHTH Ja IOCTOje JBOCMEpHE Be3e
I/ISMehy KOTHUTUBHUX ME€XaHU3aMa U MOTOPHUYKOI (I)yHKLU/lOHI/ICaH)a U HHUIITa
Bumre. [loOujeHn KaHOHWYKH (aKTOp YyKadyje Ha TO JHa, KOJ JeBOjurIa
CPEIICUIKOICKOT  y3pacTa, pe3yJTaTH y MOTOPHYKMM  CIIOCOOHOCTHMA
HECYMHbHBO 3aBHce 0 MeljycoOHHMX OfiHOca M3Mel)y MHIYT mpolecopa, 0JJHOCHO
0]l CIIOCOOHOCTH TIpHjeMa M oOpane mHbopManrja u pemaBama OHUX HpodiiemMa
YHjU Cy €JIEMEHTH JaTH y TI0Jby NepIeNInje U 0] CIIOCOOHOCTH Koja ce Gopmupa
y mporecy axyinrypauuje. MebhyTtum, camo onHOocHM u3Mel)y MOTOpHUKHX |
KOTHUTHUBHHX (akTopa HUCY o[utydyjyhu 3a ycmex y Hekoj akTuBHOcTH Beh je
HEOIXO/JaH CBe0OyXBaTaH OJJHOC M OCTAINX aHTPOIOJIOMIKNX TUMEH3Hja.

IC/bylmepelm: adoﬂecueﬁmkul—be, Momopuuke cnoco6nocmu, KOCHUMUBHe cnoco6Hocmu,

penayuje
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THE CANONICAL CORRELATION BETWEEN THE
MECHANISMS FOR THE CENTRAL REGULATION OF
MOVEMENT AND THE COGNITIVE ABILITIES OF
ADOLESCENT FEMALES

Abstract: We used a system of 10 tests of motor skills on a sample of 100 female
participants, aged 18 +6 months, along with 3 tests of cognitive abilities, with the
aim of determining the statistically significant relations between the system of
variables which were used to evaluate the mechanism of the central regulation of
movement and cognitive abilities. The data were processed by means of the
canonical correlation analysis. Between the system of motor variables and the
system of cognitive variables of the adolescents, a pair of significant canonical
correlations (Rc=.51) was obtained. The results of the research indicated that the
adolescents showed better results for motor variables for the evaluation of the
regulation of movement if they had increased values for the cognitive variables of
the effectiveness of the perceptive processor (IT-1) and the effectiveness of the
parallel processor (S—1). On the basis of the results obtained in this study we can
necessarily conclude that there are two-way relationships between cognitive
mechanisms and motor functions. The obtained canonical factor indicates that, in
the case of high school females, the results of the motor skills which were used to
evaluate the mechanism of the central regulation of movement are undoubtedly
dependent on the interrelations between the input processor, that is, the ability to
receive and process information and solve problems whose elements are given in
the field of perception, as well as on the ability which is formed during the
process of acculturation. Nevertheless, the relationships between motor and
cognitive factors on their own do not play a decisive role in the success of a
certain activity, and the overall relationship which includes the remaining
anthropological dimensions is necessary.

Key words: female adolescents, central regulation of movement, cognitive abilities,

relations

YBOJ{

VYrephuBame wmel)ycoOHHMX oOmHOCA MOTOPHYKHX CIIOCOOHOCTH Ca OPYrUM
CerMEHTHMa aHTPOIIOJIOIIKOT CTaTyca aJojecleHaTa IpeJCcTaB/ba y CaJlalllbeM
TPEHYTKY BEOMa aKTyejaH NMpaKTH4aH U TEOPUjCKH NpOoOJieM, KOjU je O]l BEIMKOT
3Ha4aja, mpe cBera, 300r epukacHor npaheme pa3Boja peieBAaHTHUX aHTPOIOJIOIIKHX
KapakTepUCTUKa anu ¥ MoryhHocTu (opMupama MITO PAHOHATHUJUX MPOIEIYpa Y
TEXHOJIOTHjH TIpe cBera (PU3UUYKOT BACIUTAA AJIM U CIIOPTA U CIIOPTCKOT TPEHHHTA, Yy
[UIAaHUPAlby, HPOTPAMHUPalby W KOHTPOJIM TPEHHHIa y TOKY TPEHAXHOT IMpoleca
(Metikos et al. 1982; Popovi¢ et al., 1987, Stankovi¢ & Popovi¢, 1988; Stankovic,
2001; Stankovi¢ et al., 2009; Malacko & Rado, 2004; Milojevi¢ & Stankovi¢, 2010).

[IpumukoM ydYema CIOXKEHOT MOTOPHYKOT 3a/aTKa HEOIXOJHA je aKTUBHOCT
KOpTEeKca BETMKOT MO3Ta, MOIITO CE MPBO MOCTABJHEHH 33/1aTaK MOPa CXBATUTH. Y TOKY
yuermha MOTOPHYKOT 3a/1aTKa yKJbydyje ce, MPEKO CUCTeMa MOBpPAaTHHUX Be3a (perenTtopa
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y muinnhuMa, KHHECTETHUKUX PEIENTOpa 3a MOKPETe 3rJI000Ba U OHU KOjU pearyjy Ha
yOp3ame 1 MpoMeHe y paBHOTEXKH), Ipolec perynanuje. Kaga ce MOTOpHYKH 3a1aTak
ayTomarusyje, peryjandja BHIIE HHUje MOTpeOHAa, HEro je morpedaH caMo Ipolec
yIpaBJbamba, HAPOUNUTO KOJ| jeNHOCTABHHX 3aJlaTaka, JIOK KOJ KOMIUIEKCHHX 3a/laTaKa
IpolLec peryiamyje uMa BaXHy YJIOTY KOja YKIbY4dyje ¥ KOTHUTHBHO (DYHKIIMOHHCAMHE.
[Ipouec perymanuje oIBHja ce Ha HEKONMKO HHBOA, a HAjBHIIM HHBO je IPEKO
KopTekca. [Ipu pemaBamby HEKOT MOTOPHYKOI 3aaTKa Pa3NIMKyjy ce TPH OCHOBHA
HHMBOA YKJby4YHBamba (yHKIMOHNCAmha KOpEe BEIMKOr MO3ra: 1) MHHUMAaJIHA aKTHBHOCT
KOpTeKkca KOl jeAHOCTaBHMX I[IOKpeTa WM KpeTama, 2) NeTUMHYHA aKTHBHOCT
KOPTEKCa KOJ| CJIOKEHHUX ITOKpeTa MM KpeTama U 3) JOMUHAHTHA aKTHBHOCT KOPTEKCa
NpU pellaBamby jaKo CIOKEHWX MOTOPUYKHMX 3ajaTaka KOTHUTHBHOT Tuma. V3 tor
pasiiora mo3HaBame peinanvja usMel)ly MOTOpPHYKHMX W KOTHUTHBHHX CIIOCOOHOCTH je
BPJIO BasKHO.

Y OBOM HCTpaXuBamy aHaJM3WpaHE Cy peJalije MOTOPUYKHX W KOTHUTHBHHUX
CIOCOOHOCTH Ha Y30pPKY MCIMTAaHHWIA KOJ| KOJUX Cy CBE CTPYKTYpe y LEHTPaJTHOM
HEpBHOM cHcTeMy Beh MOTIYHO pa3BHjeHe W (DM3HOJOIIKH CIOCOOHE Na MHTETPUILY
oarosapajyhe ckiomoBe Mojapaxaja W peaknuja, INTO Pe3yJNTHpa NPABUIHO, Ia H
M3HANPOCEYHO, MNepIenupame KOMIUIEKCHHX MOTOPMYKHX 3ajgaraka (Stankovié &
Popovi¢ 2009).

METOJE
Y3opak ncnuraHukKa

Ha y3opky 100 ucnuranuka >KEHCKOI IMojia, y3pacta 18 roawHa NpUMEHEH je
cucrem oz 10. TeCTOBa MOTOPUYKUX CIIOCOOHOCTH KOjUMA j€ MPOICHUBAH MEXaHH3aM
ueHpaiane perynanuje kperama (Gredelj et al., 1975) m 3 Tecra KOHUTHBHUX
crnocobnoctu (Wolf et al., 1992).

Y3opak Bapujadan

3a TpolleHy MOTOPUYKHX CIOCOOHOCTH, MeEXaHHM3Ma LEHTpajHe peryiaiuje
KpeTama, NpHMEmeHe Cy cieaehe MOTopHUKe Bapujaldie: cmpykmypuparbe Kpemarod:
1. cnanom ca tpu gonte (S3L), 2. tanuar pykoMm (TAR), 3. tanuur Horom (TAN), 4.
tanmar Horama o 3un (TAZ), 5. nperknon-zaknon (PZK); regulacija tonusa i
sinergijska peeyrayuja: 6. crajame Ha jegnoj Ho3u (RZO), 7. paBHOTEeXa Ha OOPHYTO]
kiymuim (ROK), 8. paBHOTEX)a Ha momopewnoj kmymuiy (RPK), 9. myGoxu mperkioH
Ha xirynu(DPR), 10. mukazgo (PIK);

3a mpoleHy KOrHMTHBHHX criocobHoct n3 Oarepuje KOG3 (Wolf et al. 1992)
npuUMerseHe cy crernehie Bapujabiie: 3a npoyeny eurachocmu nepyenmueHo2 npoyecopa.
1. IT-1; 3a npoyeny egurachocmu napaneinoz npoyecopa: 2. S-1, 3a npoyeny
epuxacnocmu cepujannoe npoyecopa: 3. AL-4.

CrarucTuuka o6paja nogaraka

Tectupame CTATHCTHUKE 3HAYAJHOCTH XUIOTE3€ O [JIO0ATHO] MOBE3aHOCTH
u3Mel)y 1Ba pasiaruuTa aHTPOIOJIONIKA CHCTEMa BapHjaliid U3BPIIEHO je momohy: A -
CTATUCTUYKHU 3HAYAJHUX KapaKTEPUCTHYHUX KOPEHOBA, RC - KkoeduiujeHTa KAHOHUYKE
KOpeJIalyje CTATHCTHYKM 3HAYajHHX IapoBa KAaHOHWYKHX (akropa, Rc? - kBagpara
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KaHOHWYKHX Kopenmarmja, y° - Bartlettovog Hi-kvadrat testa 3a mpomeny KaHOHHYKHX
KOpenanja ¥ P - CTaTHCTUYKa BepoBaTHONA 3HAYAJHOCTH MPOIPAMCKH H3payyHaTa
(Popovi¢, 2003).

PE3YJITATH

AHan3oM MaTpHIe Kpockopenanuja usmelhy cucremMa MOTOPHYKHX BapHjadbiu n
cucreMa KOTHUTHBHHX Bapujabmu (Tabema 1) yowaBajy ce CTaTHCTHYKH 3HadajHE
Kopenaluje naposa Bapujabiu Ha HuBoy .01 u .05 (p=01 ¥ p=05).

Ta6ena 1. Kpockopenayuje momopuukuxu Ko2HUMUGHUX 6apujabiu yueHuya.

varijable it-1 | al-4 | s-1
s3l .04 | .10 |-12
tar .06 | -.09 | .15
tan 21*| .08 |.30*
taz .36*| .09 |.28*
mzk 17 15 12
rzo -05] -.00 |.21*
rok 11 .09 12
rpk A8 | 12 | a4
dpr .18 | -.01 | .08
pik 03| -19 | .16
Rc R x2 | p
51 .26 | 46.54 | .02
Jlerenpa:

Rc - kaHOHMYKA KOpenanuja

Rc? - KkBampar KaHOHHMYKE
KOpeaIuje

x* - Bartlettov Hi-kvadrat
test

P - cTaTHCTHYKA 3Ha4YajHOCT

p<.05

VY mpornenypu yTBphuBama CTaTUCTUIKHU 3HAYAjHUX pelalja, OJHOCHO Ao0Hjama
MaKCUMaJIHE II0BE3aHOCTH HW3Mel)y MyJTHBapHjaHTHOI CHCTEMa MOTOPHYKUX
Bapujabnu W cHCTeMa KOTHUTHUBHHMX BapHjabiii INpUMEmeHa je KaHOHWYKa
KOpeJiallMOHA aHallk3a ca mapaMmerpuma kaHonunuke kopenauuje (Rc), koedunmjenta
nerepmunammje (Rc?), Hi-kvadrat testa (%) u megove statisticke znadajnosti. Pomoéu
Bartlettovog Hi-kvadrat testa (x°=46.54) TecTmpaHa je CTAaTHCTHYKA 3HAYAJHOCT
koepunujenta kaHonwdyke Kopemammje (Rc=.51), Kkoji ob6jammaBa nuHeapHe
KoMmOuHanuje n3Mel)y ckynoBa BapujaOiu, Tj. HOBE3aHOCT JBa pasziH4yHTa CHUCTEMa
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Bapujabmu (Tabena 1). PenraBambeM KapakTepHCTUUHHX jeJHAYMHA KPOCKOPEJIAIIMOHE
Marpule A00WjeHH Cy, Ka0o KOPEHOBH THX jeJHAuMHA, W KBajpaTu (Koe(UIMjeHTH
JetepMuHanmje) KaHoHuuke kopemamuje (Rc® =.26), koju objarumasajy 3ajeXHHUKy
BapujaHcy Bapujabnu M3 JBa CKymna OJ YKYIHOT BapujaOMiIMTeTa aHAIM3MPaHUX
Bapujadu.

Tabena 2. Kanonuuka cmpykmypa MOMOPUYKUX U KOCHUMUBHUX 8apujadiu yueHuyd.

Varijable Fc-1
Motori¢ke varijable
s3l .07
tar -.26
tan -.62
taz -.81
pzk -.35
rzo -.21
rok -.28
rpk -.40
dpr -.35
pik -.24
Kognitivne varijable
it-1 -.85
al-4 -17
s-1 -.69
Jlerenpa:
Fc - 1 = npBm KaHOHHYKH

¢axTop; S3L - crnanom ca Tpu Jsonre,
TAR- Tamunr pykoMm, TAN-tanuHr
HoroM, TAZ- TamuHr HOraMa O 3HI,
PKZ-  mperknon-3akioH, RZO-
cTajame Ha jemHoj Ho3u, ROK-
paBHOTEeX)ka Ha OOpPHYTOj KITYIHIIH,
RPK- paBHOTEeka Ha MOMOPEYHO]
xiaynuiy, DPK- ny6okn npeTkioH Ha

KJIyIIH, PIK-niukano; IT-1-
e(rKacHoCT HepLENTHBHOT
poIiecopa; S-1- e(pUKacHOCT

mapajenHor — mpomecopa;  AL-4-
e(UKaCHOCT CepUjalHOT IIPOLEcopa.

Penanuje uzmel)y npBor u jeIHOr KAHOHWYKOT (haKTOpa U3 CUCTEMa MOTOPHYKUX
BapHjadJii, HHTEPIPETUPAHOT KA0 KAHOHHYKHU (aKTOP IICHTPATHE PeryJaluje KpeTama
M KOPECHOH/ICHTHOI KaHOHMYKOT (hakTopa M3 CHUCTeMa KOTHUTHBHHX BapHjaldi,
MHTEPIPETUPAHOT Kao jayail (akTop NEpPUENTHBHOI M CEpHjaHOT NpOLEcopama,
MOKazyje Ja aJoJICCHEHTKUIbE MOCTIKY J00pe pesystare y TecTOBUMA 3a IHpPOLEHY
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LEHTpaJIHE peryJjanuje KpeTama ako HUMajy noehaHe BpPEJIHOCTH y KOTHUTHBHOM
(hyHKIMOHHCAY B 00paTHO.

JUCKYCHJA

[IpunnkoMm pacmpaBe o pernanujaMa u3Mel)y KaHOHMYKHX (akropa W3 JBa
pasIM4YMTa aHTPOIIOJOIIKA MPOCTOPa, NOOUjeHUX MPUMEHOM KaHOHMYKE KOpEeIaluoHe
aHanm3e, KOPUCTU ce yoOMYajeHO NMPaBHIIO KOje Ce CacToju y TOMe, Na JIMHEapHOM
opacTy BpEeIHOCTH pe3ynTupajyher BekTopa BapHjadid KaHOHWYKOT (akTopa U3
OpBOI  [POCTOpa, OXroBapa INPOIOPLMOHATIHO JIMHEapaH pacT  BpPEXHOCTH
pesynTupajyher BekTopa BapujabiM KaHOHHYKOT (pakTopa W3 IPYror IIpOCTopa,
HapaBHO, TIOJ] YCIIOBOM aKo je Kopeianyja u3Mmel)y aBa ncnuTrBaHa cucTeMa BapHjalin
Yy Pa3IUYUTHM MPOCTOPHUMA CTATHCTHUYKH 3Ha4ajHa. Takole, MCTO MPaBWIO Baxu H
MPUJIMKOM MHBEP3HOT CMepa pelialuja, Jia JIMHeapHOM OIajialby BPEIHOCTH pe3yJirara
Yy KaHOHWYKOM (pakTopy NpBOT IPOCTOpa, OJroBapa Cpa3MepHO JIMHEAPHO OIaJarbe
BPEIHOCTH pe3yiTara y IPBOM KaHOHHYKOM (haKkTopy Apyror mpoctopa (Stankovié¢ &
Malacko, 2008).

OcHOBa 3a pa3MHUIUBaEKbe O penandjaMa MOTOPHYKHX UM KOTHUTHBHHX
(MHTENeKTyaIHNX) CIIOCOOHOCTH Moke ce Hahu u y unmeHnnH na oko 40% akcona y
MOTOPHYKMM HEpBMMa y MHUIIMNHAM TKHBHMa IPEACTaBba MPAKTHYHO CEH30pHA
BJIaKHA Koja mpeHoce umiryice y mosak (Ismail, 1976; Bala, 1999; Popovi¢, 2008). Ako
ce y3Me y 003Hup Ja MHUIIMIHO TKHBO INPEACTaBJba KOJ IMPOCEYHOT YOBEKA IOJOBHHY
ETOBE TEJIECHE TEXKWHE, a KO CIIOPTHICTA U BUIIIE, jaCHO je 1a MUIIUNHN CITyXe, TIOpe.T
ocTajor, U 3a mpeHoc uH(popMmarja u3 Muimuha y I[EHTPaTHA HEPBHU CHCTEM H
onrosapajyhe nentpe. HapaBHo, 0BO je camo jeman acnekt mMoryher pasMuilbamba O
penanujaMa MOTOPUYKHMX W KOTHUTMBHHX IUMEH3HWja, HpuiaroheH mnpodieMy OBOT
HCTPAXUBAha M AHATU3UPAHOM y30PKY HCIHTAHHUKA.

Y KOHKPETHOM CIly4ajy OBOT MCTPaXXHBama, pelanyje u3mely npBor KaHOHHYKOT
(akTOpa W3 cHUCTeMa MOTOPHYKHX BapHjaONiM, WHTEPHPETHPAHOI Kao KaHOHWYKU
(hakTOp IEHTpalHE peryjianuje KpeTamba W KaHOHMYKOr (hakTopa M3 CHCTeMa
KOTHUTUBHHMX Bapujaliy, WHTEPIPETUPAHOT Kao ayan (aKkTop MEepHeNnTHBHOT U
CepHjaJIHOT Tpollecopa, MOKasyje Ja aoJIECHEHTKHUIE MOCTIKY A00pe pesynrare y
MOTOPHYKHM TECTOBHMa ako uMajy noBehaHe BpEeOHOCTH Yy KOTHUTHBHOM
(hyHKIIMOHHCAY U 00paTHO.

3AK/bYYAK

CrocoGHOCT JbY/IU J1a MOTY 3aIIa3UTH, CXBATUTH, YCBOJUTH M PEIIPOILyKOBATH HEKE
CIIOKEHE KpPETHE CTPYKTYpe, IIPBEHCTBCHO 3aBUCH OJI HUXOBHX KOTHUTHBHHUX
cnocoObHocTH. KOTHUTHBHM TIpOLIECH M KOTHUTHBHO (DYHKIHOHHCAHE NPEICTaBIbajy
LEHTpaJIHE MEXaHW3Me KOpPTHKaJHe peryiauuje. LleHTpaqHW HEpBHU cHCTEM HMa
NPBEHCTBEHO HMHTErpaTHBHY (YHKIM]y, Te oMoryhyje cBpCHCXOIHO W ananTHOMITHO
noHamame JuyHoctd. Op HajBeher je 3Hayaja MHTErpalyja Ha KOPTHKAIHOM HHUBOY,
Jep je CBPCUCXOAHO MOHAIIamke y JUPEKTHO] BE3W Ca MHTErpHcaHOM (PyHKIHjoOM Kope
BeJIMKOT Mo3ra. MHTerpanuja nocToju u Ha CyOKOPTUKAIIHOM HUBOY, aJIU j€ OHA Mambe
(hnexcubmiHA U oMoryhyje pearoBame y CTaHOApOHUM CHTyalldjama, KOje 3aXTeBajy
ayromarcko pearoBame (Bala, 1999; Popovi¢c & Simonovié, 2008). VYTumaj
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KOTHUTUBHHX PETyJIAlIMOHMX MEXaHNW3aMa Ha yCIeX Y HEKOj aKTHBHOCTH j€ pa3InunuTor
MHTEH3UTETa, 3aBUCHO OJ1 BPCTE MEXaHW3aMa M BPCTE aKTUBHOCTH, KaO M O JPYTHX
AQHTULMITUPAHUX ¥ HEAHTULMITUPAHUX CHTYallMja W OKOJHOCTH, Kako OW mocturHyhe
OMJIO ONTHMANHO, ¢ 003UPOM HA KOTHUTHBHY CIIOCOOHOCT, 3Ham€, CTPYKTypHpame
nokpeta u Tpenupanoct (Kirkendall & Gruber, 1970; Momirovi¢ et al., 1980; Popovi¢,
1992; Wolf et al., 1992; Stankovi¢ & Malacko, 2008).

Ha ocHOBy moOWjeHHMX pe3ynTaTa y OBOM HCTPXHBABY MOXKE Ce HYKHO
3aKJBYYUTH Ja MOCTOje IBOCMEpHE Be3e M3Mely KOIHUTHBHHUX MeXaHU3aMa |
MOTOPHYKOT (QyHKIIMOHUCama n HumTa Bume (Popovié, 1987; Popovi¢ & Stankovié,
2005). Tako moGujeHn (akTop ykasyje Ha TO 1a, KOI aI0JeCIeHTKUbA, Pe3yITaTH Yy
MOTOPHYKHM CITIOCOOHOCTHMA HECYMIHBO 3aBHCE 0o MeljycoOHuX oiHOca u3Mehy
HHIIYT TpoIlecopa, OAHOCHO Ol CIOCOOHOCTH TpHjeMa W oOpame uHboOpManuja U
peliaBama OHHUX MpoblieMa YHjU Cy CJNEMEHTH JaTH y MOJby Meplenuuje u of
CIocOOHOCTH Ko0ja ce (opmupa y Tpolecy akyiarypammje. Melytum, camo omHocH
n3Mel)y MOTOpPHYKHMX M KOTHHUTHMBHHX (akropa HUCY OIIydyjyhu 3a ycmex y HEKoj
aKTUBHOCTH Beh je HeonmxomaH CBeOOyXBaTaH OJHOC M OCTAMX AHTPOIMOJOLIKHX
TUMCH3H]A.
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Auexcanapa Cuéunosuh

OMI ,,Boxxna Kapahjophe*, Jleckopar, CpoOuja

Cama Manpgapuh

Yuusepsuret y beorpany, ®axynrer cnopra u ¢pu3HUKor BacnuTama, beorpan, Cpbuja

INPUMEHA I'PYIITHUX ®UTHEC ITPOI'PAMA Y YBOJHO-
INPUIIPEMHOJ ®A3HU YACA

AncrpakT: 3ajeHHYKa KapaKTCPHCTHKAa CBUX TIPYIHHX (HUTHEC TporpaMa je
BeXOame y TPy y3 3ByKe My3HKe, JOK Ce IbHXOBa Pa3IMUUTOCT Orjiena y
NPUPOAN KPETHUX CTPYKTypa Koje ce NMPUMEYjy Yy OKBHpPY Iporpama, HaMeHH,
Kao W ymnoTpeOM pekBu3uTa. [IprMeHa akTyenHe My3HKe, IUIECHHX KOpaka
(y1laTrHO, (DaHKH, XWI-XOI), Ka0 M eJeMeHaTa OOpWJIauKMX BEUITHHA, IPyIHE
¢uTHEC Tmporpame cBe BHIIE NpHOMKaBa MiIaauMma. Y paly ce ykasyje Ha
MoryhHOCT HpHMeHe IpymHHX (DUTHEC MporpaMa y YBOAHO-NPHIPEMHO] dasu
yaca, TMPUKa30M Kopeorpaduja pasmuduTor Kapakrepa (My3uKa, BpCTa), Kao H
BeXOU OONMMKOBama Koje Ce W3BOJE Y3 My3WUKy mpariy. OBakaB BHI BekOama
MO3UTHBHO yTHWYe Ha moBehame aKTHBHOCTH Yy4YeHHWKa Ha dacy, mnoBehaBa
(U3MONIOIIKO /CjCTBO Ha OpraHusam, pasBuja ocehaj 3a puUTamM U JIONPHHOCH
M3PAXKajHOCTH MOKpeTa. [IpUMEHOM jeIHOCTaBHUX KOpaKa CAacTaBJbEHHUX Y jeIHY
Kopeorpadujy, ocTBapyje ce MoryhHoct Behe ontuManu3zanmje, paloHaIH3aLH]je
Y MHTe3U(HKALKje HACTaBHOT Mpolieca MTOo Jaje MOoryhHOCT Ja moctane MOhHO
CPEICTBO y OCTBAPEHY LIMJbEBA CBUX JIETOBA Yaca GU3MYKOT BaCIUTabA.

Kwyune peuu: cpynnu @umnec npocpamu, @usuuko eacnumarse, Y80OHO-

npunpemua gasza waca

APPLICATION OF GROUP FITNESS PROGRAMMES IN THE
INTRODUCTORY AND PREPARATORY PART OF THE
LESSON

Abstract: The common feature of all group fitness programmes is doing exercises
in a group, by music, while the differences among them exist in the nature of
movement structures applied within the programme, their purpose, as well as the
equipment used. The application of modern music, dancing steps (latino music,
funky, hip-hop), as well as the elements of martial arts, make group fitness
programmes being more and more popular among the young. There is a
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possibility of introducing group fitness programmes into the introductory and
preparatory part of the lesson by using choreographies of various types (music,
types of music), as well as shaping exercises done by music. This type of
exercising positively affects the students’ participation during lesson, increases a
physiological effect on the body, develops the sense of rhythm and contributes to
the movement sensibility. By using simple steps that form a coreography it is
possible to achieve a greater optimalization, rationalization and intensifying of the
teaching process, which could become a significant means in achieving the goals
of all parts of a Physical Education lesson.

Key words: group fitness programmes, physical education, introdactory and

preparatory part of the lesson

YBOJ{

I'pynau ¢utnec mporpamu (I'®I1) mpencrasipajy mporpame 4duja je OCHOBHA
KapaKTEePUCTHKA BE&XXOae y TPYIH, Y3 3ByKe My3HKe. IbrxoBa pa3inuuuTocT ce oriesa
y TpPUPOJAM KPETHHX CTPYKTypa KoOjeé Cce TMPHUMEHYjy Yy OKBHPY Tporpama,
OMOMEXaHMUYKMM MapaMeTpuMa, HAaMEHH, Kao M yImoTpeOW chpaBa M PEKBH3UTA
(Mandari¢, 2011). Jenna ox cnenuduuHOCTH rPpyMHUX (HUTHEC MPOTrpama je MPUCyCTBO
My3HKe, KOja OB€ MPOrpaMe YHHHU MOCEOHNUM, Y OHOCY Ha ApYyre (PU3HYKe aKTHBHOCTH.
[TpunukoM omabupa My3WKe 3a Yac MOpa ce BOIUTH padyHa O BPCTH Iporpama,
CTPYKTYpH TIOKpeTa Koju he ce NpUMEHUBATH, CTPYKTYpH BexOaya M HUXOBUM
KejbaMa INTO ce Thde Mys3uke. CrenupuyHa KapakTEepHCTHKAa My3HKE 3a TpYyIHE
(huTHEC TIporpaMe Cy Mpena3du W3 IecMe y IecMy Koju ¢y 0e3 mayse, OTHOCHO jeoHd
necma cnedu opyzy 6es3 nayse, a penasu npate CTPYKTypy My3uke y oonuky dpase (32
omxkyyaja). Hajsehn O6poj cBojux TOKIOHWKA, TOPEI IIOCTOjaba BEIMKOT Opoja
pasIMYMTHX TPYMHHX (UTHEC mporpama, WMajy mporpamMu BexOama ,,high-low®,
,,stepe, ,.tae-bo*, ,,workout u manac cBe BHIlE MMIaTEC, OMHOCHO MPOrpaMH BexOarba
KOjH TPEACTaBJbajy OCHOBY 32 MHOIOOpOjHE pa3iIMuUTE BapHjaHTE OBHX MPOTPAMH.
,,High-low** aepo6uk cBoje ,,kopeHe* HaJla3u y MIECHOM aepOOHUKY, KOjU je OCHOBA H 3a
MHOTe Apyre aepoOHe mpapiie. OCHOBHA KapaKTepHCTHKA OBOT MporpaMa BexOarma je
NpUMEHa KPETHHX CTPYKTYpa, KOje Ce MOTY TIOJMCIUTH Ha KOPAaKEe U MOKpPETa BUCOKOT
(,,high impact) u nuckor (,,low impact) narensutera. HaBeneHn kopanu v MOKpeTH
MOTy C€ W3BOJUTH Y MECTY, ald ¥ KpeTawy (IPOCTOPY), Yy Pa3IMYUTUM paBHUMA,
pa3IMINTOM BPEMEHCKOM Tpajamy (TeMIIo, pUTaM, Tpajame) Kojer onpelyje My3uka, a
CBEe ca IJbEM pasBoja aepoOHHUX crmocobHOCTH BexOawa (Mandari¢, 2003). Cren
aepoOuK je mporpaM BexxOama KOju KapaKTepHuIle yrmoTpebda ,,crenepa’ — KIymuIe, Ha
KOjy C€ HAaM3MEHHYHO IeHhe U CHIIa3H, y3 NMPUMEHY Pa3IMYUTHX KPETHUX CTPYKTYpa.
OcHoBa OBOT MporpaMa Bexxbama ce 3aCHHUBA Ha elleMeHaTnMa rieca ((paHku, JTaTHHO,
XHI-XOII ...), OOpPHUJIAUKUX BEIITHHA, Ka0 M NPUMEHH eKCIaH[epa, eNacTHYHUX TPaKa,
JEIHOpYYHUX TEroBa WM JPYruX pekBu3urTa. Ha Taj HauMH ocTBapyje ce MoryhHoct
KOMITOHOBaba, KaKO jeIHOCTAaBHHUX, TaKO M CIIOKEHHjuX Kopeorpaduja (Mandaric,
Koci¢ & Milinkovi¢, 2010). ,,Tae-bo*“ aepobuk je mporpam aepoOHOr BexOara y3
NpUMEHY elieMeHaTa OOpIIavyKuX BeluTHHA. HaunH KpeTama 1 OKPETH KOjH ce H3BOJIE
(ymapum pykaMa ¥ HOrama, CTaBOBH), OTHYY M3 OOpHJIAYKMX BEIUTHHA Ka0 LITO CY
OOKC, KapaTe W TEeKBOHJIO, a KOjU Cc€ M3BOAE SHEpPrHyHO, 0/ceyHo M Op30. OBy BpcTy
aepoOHOT BexxOama KapaKTepuIille MHTSH3UBHUJU pall, a TOCceOHO je mopecaH 3a ocobde
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KOje MMajy CKIOHOCTH Ka OopumaukuMm crmoproBuma (Kocié, 2006). ,,Workout*
OpencTaBba IpPOrpaM BexOama y3 MY3HKY, KOjU je YCMEpeH Ha jadyamy CBHX
MUIIMNHEX Tpyna, Kao W HHXOBOM OOJNHKOBaWwy, NMPUMEHOM BexOHM ca win 0e3
pekBusuta. OCHOBHA KapaKTepHCTHKA BEXOHW, KOje ce MPUMEHY]y Y OKBHPY OBOT
mporpama, je Ja ce MOTy H3BOIUTH W3 crojeher craBa min Ha Ty (cenehu, xredehm,
nexxehn), wim y3 mpuMmeHy ojnpeljeHor pekBu3uTa (cremep, BWjada, Oyhwmie, jomTa,
enecTHYHAa Tpaka). BexxOe ce m3Boje y cepujama, pU YeMy je aKIeHAT ycMepeH Ha
NPE3UIHO HU3BEICHOM IIOKPETy, y3 MPaBWIHO 3ay3MMame I0YeTHOr mojoxaja. C
o03upoM nma ce Kopucte Mama onrtepehema, mporpam Kapakrtepume Behu Opoj
NOHaBJbamka, JO0K ce omrepehieme perynmire O6p3uHOM m3Bohema BexOu (Mandarid,
Koci¢ & Milinkovi¢, 2010). ®u3ndko BacIUTame WMa 33 Wb Pa3BOj MOTOPHUKHX,
MOp(i)OJ'IOH_IKI/IX, a(beKTI/IBHI/IX, KOIHUTUBHUX U APYTUX MO3UTUBHUX OCO6I/IHa JIMYHOCTH
Jele U oMIIaiuHe, Kpo3 TP TeMaTcKa MOApYdja: passujaree Quuukux cnocooHocmu,
yeeajaroe MOMOPUUKUX 3HAILA U YMEIbA U HABUKA, Meopujcko obpasosarve, IPUMEHOM
CHCTEMATCKOT (HU3MYKOT BexOama y KOjUMa U TMPHMEHA TPYMHHUX (HUTHEC Mporpama
MOXe J1a 3ay3Me 3Ha4yajHO MecTo. Ha cTpy4yHHM M HayYHHM CKYMOBHMA, CBE BHIIIEC CE
yKasyje Ha yKymHe e(eKTe JaHAIllke¢ HacTaBe (PM3WUYKOT BacIHTama. MHOToOpojHa
HCTpakKMBama yKazyjy Na, HacTaBa (DM3HYKOr BAaCIHTaka HHjE JTOBOJFHO e(pHKACHA,
HeMa 3HadajaH yTHIaj Ha IpaBmiIaH GU3NYIKH pa3Boj yUeHHKA U HUje y MoryhHOCTH n1a
y TOTIYHOCTH OCTBAapH IIpex By IOCTaBJbEHE 3aJaTKe, ykasajyhu Ha HealeKBaTHY
e(pUKaCHOCT HAcTaBe Yy IMOCTOjehnM yCIIOBIMMa HACTAaBHOI CHCT€Ma OCHOBHHUX INKOJIA
(Savelji¢, 1971; Relji¢, 1979; Maksimovi¢, 2000). V mporecy pedopme 1 yHanpehema
HactaBe (DM3MYKOr BacluTama MoceOHa mNaxmwa, noceehyje ce WHTEH3UUKAIMjU
HACTaBHOT MpOlleca y OKBUPY PEJOBHE HACTaBe (PM3MYKOr BacCIHTama. EBUACHTHO je
Jla yYEHUIM HCKa3yjy caMoO Je0 CBOjUX ICHXO(QM3WYKHMX IOTCHLHMjajla U TOKa3yjy
pesyJnTare UCIoj| CBOjuX MOTyhHOCTH Ha PEeIOBHMM 4acoBUMa (PU3UUKOT BACIIUTAHbHA.
HemuHoBHO cy moTpeOHe HHOBaIIMje y HACTABHOM pajly, T€ CXOJJHO TOME IIOCTABHJIIO CE
NHUTake Ja JM IMOjeUHU TPYMHH (HUTHEC MPOrpaMH MOTY MO3UTUBHO YTHLATH Ha
ONTHMaJaH pacT ¥ pa3BOj YYCHUKA, MUXOBY MOTHBALMjy, MOOOJBIIAKE
(YHKIMOHATHUX W MOTOPHYKHX CIIOCOOHOCTH W YjeAHO HMATH MNPaKTHYHY
NPUMEHJPMBOCT y HacTaBu (u3nykor Bacnurama (Popov, 1995; Mandari¢, 2003;
Sibinovi¢, 2009). HcrpakuBarma U3 MpOCTOpa TPYIHUX (PUTHEC TPOTpama yKasyjy Ha
BUX0B ITO3UTUBAH yTI/IL[aj, Ha CBC KOMIIOHCHTC IICMXOCOMATCKOI' CcTaryca, U TO Ha
nojeanHe mopdouomike kapakrepuctuke (Obradovié, 1999; Mandari¢, 2003; Sekuli¢ et
al., 2003; Grego et al., 2006; Cvetkovi¢, 2007; Sibinovi¢, 2009), motopuuke u
¢ynkupmonanne cnocodnoctn (Kuper, 1975; Kalajdzi¢ & Karvak, 1983; Vozarevic,
1992; Ni¢in & Todorovi¢, 1996; Sekuli¢, 1997; USanj, 1997; Obradovi¢, 1999;
Mandari¢, 2003; Sekuli¢ et al., 2003; Grassi et al., 2006; Cvetkovi¢, 2007; Sibinovi¢,
2009). Tlonasehu ca jeane cTpaHe O] YMICHUIIG, JAa Cy MPHUHIMINA U METOJE pana y
IpYNHUM (UTHEC TpOrpaMuMa ycarjiallleHd ca AWAaKTHYKAM M METOAWYKUM
npucTynuMa GU3MYKOT BACIUTAmka, W ca APyre cTpaHe na, yBohemeMm ['®II y penoBHy
HACTaBy (PU3UYKOT BaCHHTaKka y YBOAHO-TIIPUIPEMHOM JeIy 4aca, O IETOr JO OCMOT
pa3pena OCHOBHE IIKOJIe, HacTaBa (PM3MYKOT BacmuTama Ou Omma obOoraheHa 3a jeman
HOBH OOJIHK BexOama YHjU Cy MIO3UTHBHU €PEKTH MHOTOOPOjHH, YTBph)eHH Cy peaMeT
U b paja. [Ipenmer paga cy caapikaju rpynHuX (GUTHEC Iporpama, a Iiujb paja je aa
ce YTBpAE calp)Kaju IpynHUX (UTHEC IporpaMa NPUMEHJBHBH Y YBOIHO-IIPUIIPEMHO]
(hasu yaca (pU3MUKOT BaCIHUTambA.
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METOJ

VY pamy je NpUMEHmEH NECKPUITHBHH METOA. AHanmu3a caapikaja M My3HuYKe
npatke je ypal)eHa Ha OCHOBY KOHCTPYHCAHOr MPOTOKOJIA MOCMaTpama. Y30pak je
YHHIJIO YETHPH IpyIHa GuTHEC mporpama: ,,high —low*, ,step, ,tae-bo*“ u ,,workout".
Amnanmsupane cy ciezehe Bapujabiie: caapikaj KpeTHHX CTPYKTYPa U TEMIIO My3HKE.

[Ipumena rpynHuX GuUTHEC porpaMa y yBOJHO-TIPUIIPEMHO] (a3u daca

Yac rpynHuEX (puTHEC porpama Tpaje 60 MUHYTa, U TOjeANHHU JACIOBH Jaca Tpajy
Pa3IMYNTO y OAHOCY Ha KJIACHYHO 45-MHHYTHO Be)XOame y OKBUPY HacTaBe (HU3UIKOT
BacmuTama. MelhyTuM, IpUINKOM TPUMEHE cajpikaja TPyHHHX (UTHEC IporpaMa y
VBOOHO-NpUNpemMHOM Oery Hacd, y OKBHPY PeIOBHE HACTaBe (PU3UUYKOI BACIUTAmA,
Tpajakbe uaca, Ka0 W HEroBHX INOjeIMHHMX JeloBa ce, IpuiarohaBa BpPEeMEHCKOM
Tpajamy 4aca on 45 muHyTa. Crpykrypa yaca ['®II He pasmukyje ce of CTPYKType
gyaca ()U3MYKOT BACIUTama, KOja y CeOU CaapKH TPOJCIHY CTPYKTYPY, H TO: V60OHU,
enasHu u 3agpwHu O0eo yaca. Caka (a3za yaca je 3aceOHa IeHMHA KOja MMa CBOjE
3aJaTKe, cajpxaje W IyXUHY Tpajamba. OOpa3oBHO-BAaCIUTHH 3alalld YBOAHO-
npurpemHe daze gaca ['OII cy:

1. mocteneHo GpU3HOIONIKO yBOhemhe YICHUKA Y Pajl Y BPEMEHCKOM Tpajamy Off
5-12 munyTa (MOTPEGHO je MPUIPEMHUTH OPraHU3aM MPUMEHOM aJeKBATHHX
(U3MUKUX aKTHMBHOCTH 3a moBehaHe Hamope oArosapajyher MHTEH3HUTETA U
Tpajama Koje ou moehane QyHKIMje KapAHOBACKYIAPHOT U PECITUPATOPHOT
CUCTEMa, MMOKPETJHUBOCTH MHIIIKhA U 3r71000Ba);

2. eMOIMjajHO W ICHXOJIOMIKO yBOlerme ydeHHKa y pana (CTBOPHTH BEAPO
PacIoNOKEHbe ¥ MOTUBHCAHOCT YUCHHKA 32 JIaJbU Pa);

3. 1no0Opa opraHu3aija 4Yaca yCIOCTaBJbathe OJroBapajyher KoHTakTa ca
YUYCHULINMA, YIIOPHOCT, HCTPAjHOCT M HABUKABAIhE HA Pa;

4. mnpunpema mummhHuUX rpymna koje he HajBuie OUTH aHrKOBaHE y TJIABHOM
JIeTly Jaca jadameM, UCTe3amheM, MOO0JbIIamkeM MOKPETIBUBOCTH, MTPABUITHO
JpKarbe Tena;

5. pasBujame CMHCTA 32 MPABUIHO H3BONCH-EC MOKPETa, CTBApPAamC HABHKE 3a
CBaKOJIHEBHO BexOame, Collrjalin3alnyja yueHHKa.

Yeoono - npunpemnu 0eo waca mouwme NO3IpaBOM, HajaBOM, YIO3HABameM U
yCIIocTaBJbamke TPHjaTHE W TO3UTHBHE KoMyHHKanuje. OBaj neo 4aca Tpaje of 8-12
MHHYTa M CacTOju ce U3 JBe (ase:

e ommirer 3arpeBama (Warm-up) u

e  crenuQuIHOT 3arpeBama.

YV npeoj, ommtoj (azu yBOJHO - MPHUIIPEMHOr Jefia 4Yaca, BPILIM Ce IOAU3ahe
nysca, noBehame TenecHe temneparype u nosehame kpBHor nputrcka. Kopeorpaduja
je jelHOCTaBHa, CacTaB/beHA OJl OCHOBHHMX KOpaka M IMPOCTUX KPETHUX CTPYKTypa
(kapakTepu4He 3a CBAaKd O] HABEICHHX IMPOrpama), JIOTHYHO ITOBE3aHUX y OCMHUIIE.
CBaka ocMHIIa Ce CacTOjy U3 jeJHOT WX JIBa pa3jinuuTa Kopaka. TemMro My3uke y OBOM
Jieny Jaca je ymepen u usHocu ox 120-135 bpm. V cknany ca tum, caapxaju Koju ce
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npuMemyjy u3 ,high —low* aepobuka cy kopamu ¥ KpeTHE CTPYKType HHCKOT
uHTeH3uTeTa march, side to side, step touch, garepevine, double step touch, V step ...).
W3 cren aepoOuka y OBOM Jielly yaca IpUMEmY]y ce IMOKPETH M KpeTama u3a cTernepa,
3aTUM HOKPETH KOjH CIIy’KE 3a CBOJEBPCHO YIIO3HABAME Ca CTENEpPOM (JIOTHK IPCTUMA
WA TIETOM, XOJamke OKO KIYIHIE U CI.), Ka0 M jeTHOCTAaBHU KOpAallM W MOKPETH Ha
crenepy (basic step, V step, tap up tap down, run-run, box step knee up, repeater u
ci.). [pyea ¢haza noppazyMeBa CrelU(UIHO 3arpeBambe KOje 3a [HJb MMa MPUIPEMY
oHMX MuMmMhHHX rpyna koje he HajBuie OWTH aHTa)kOBaHE 3a TJABHH JEO daca.
U3Bome ce BexOe yMepeHOI HHTEH3UTETa Ca IIOKPETHMAa MAUIMX aMIUIMTYZAA, Y3
n3Boheme BEXKOM O] TaBe Mpema Horama (KpaHHO-KayNalHH CMep) WM OOpHYTHM
CMepoM, Kako OM ce 0OyXBaTHIM CBH J€JIOBH JIOKOMOTOPHOT amapara (KOIITaHO-
3rmo6HO ¥ MumuhHOr moxacucrema). OCHOBHA KapaKTEpPHCTHKA, OBE (ha3e YBOJHOT
Jena Yaca y CTelm aepoOuKy, je NpHMeHa BeXOM ca IOCeOHMM aKLUEHTOM Ha
aHraxoBame Munnha moTkoneHa, Mummha ¢iaekcopa U ekcTeH3zopa y 3riao0y KoiieHa,
kao ¥ muinnha (uekcopa M eKCTeH3opa y 300y Kyka. ,,Tae-bo“ y oBoMm memy dvaca
KapakTepulle NpHMeHa BeXOH ca MoceOHMM aKIEHTOM Ha 3arpeBambe 3ro0a Inake,
JaKTa W paMeHa, Kao ¥ MuInha Tpymna ¥ KapIHIHO-IPETOHCKOT Jielia Y3 UCTOBPEMO
n3Boherme kopaka Side to side, step touch i grapevine. Y oxsupy ,,workout nmporpama,
HOpe 3ajeJHNYKUX KapaKTepHCTHKa 3a CBE HaBeIeHE Iporpame, MoceOHa Maxmba ce
nmocBehyje 3arpeBamy 3riio0a Imake, JakTa ¥ paMeHa y3 rpaheme KoMOuHaIja Bexon
Koje he ce mpuMemUBATH y TIaBHOM Jely 4daca. Kaga je y nuTtamy jeaHa o OCHOBHHX
crenupUIHOCTH OBHX MpOrpaMa, My3uKa, Koja Jeilyje CHa)XXHO Ha JbyJCKa ocehama,
MOTHBHIIIE, pa3BepaBa U MOMa)Ke Jia Ce TEJIeCHH TOKPETH JaKile W3Beay, MoceOHa
nakmka ce mocsehyje mEeHOM M300py MpH peaid3alidju mporpama. Y CKIaAy ca THM,
n300p My3UKE 3aBUCH O] BpPCTE I'pYNHHUX (UTHEC mporpaMa, CTPYKType BexOada,
y3pacHUX KapakTepHUCTHUKA M ICUXO(U3UUKUX CIIOCOOHOCTH YYEHHKa W HHXOBHX
JMYHUX KeJba. TeMrno My3uke y oBoj (a3u yBoJHOT /ena yaca je pa3iauyuT U U3HOCH Y:
»high —low* aepobuky ox 132-138 bpm, ,,step aepobuky on 128-135 bpm, ,.tae-bo*
aepobuky ox 135-140 bpm u ,,workout“-y ox 128-132 bpm (Ta6ena 1).

Tabdena 1. Temno mysuxe y y800HO-NPURPEMHOM €Ly HacCd.

YBOOHW OEO

MNMPOIrPAM
onuwre cneunduyHo

HIGH-LOW | 120-135 bpm | 132-138 bpm

STEP 120-135 bpm | 128-135 bpm

TAE-BO 120-135 bpm | 135-140 bpm

WORKOUT | 120-135 bpm | 128-132 bpm

Kopamu koju ce KopucTe y cactaBibamy Kopeorpaduje ,,high —low* aepobuka cy:
march (kopauyame, Mapumimpame) y MecTy W Kperamy, Step touch (kopak ca
npHUBIadYer-eM 0e3 MpeHoca TeKHMHE Tella) y KpeTamy, touch step (motuk Tia jemHom
HOTOM, KOpak CyIpOTHOM HOTOM) y CTpaHy, Hampen u Hasam, Step heel (kopak ca
JOTHKOM IIeTe O TJ0) Y MecTy U Kpetamy, leg curl (kopak ca 3rpueHHM 3aHOXKEHEM),
knee up (kopak ca 3rpueHUM TIpeaHOKEHE), kao u double leg curl unu double knee up,
squat ili plie (monyuy4am) Hanpen, Ha3aa U 'y CTpaHy, lunge (ucnaxn) Hampen, Ha3am U y
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ctpany. Ilpumep jemHor uvaca u3 rpyme ['®II ,high-low* aepobOuka y yBomHO-
npunpeMHoM seny 4aca (Tabena 2).

Tabena 2. Kopeoepaguja 3a yeoono-npunpemuu 0eo uaca ,, high — low* aepobuxa.

BNOK | OCMULE | MOKPETU HOI'Y | CMEP MOKPETU PYKY
1-8 4 x step touch, D Yy MECTY | 3rp4eHO OApYy4UTH

1-4 1 x grapevine, D y CTpaHy | 3rpyeHo oapyynTu

A 5-8 4 x march, L y CTpaHy | 3rpYyeHo oApyyuTn
1-8 4 x step touch, L Yy MECTY | 3rpyeHO OApyyuTn

1-4 1 x grapevine, L y CTpaHy | 3rp4eHo ogpyymTn

5-8 4 x march, D y CTpaHy | 3rp4eHo oApy4uTn

Ipumep jennor vaca u3 rpymne ['®II cren aepobuka y YBOJHO-IPUIIPEMHOM JIEITy
gaca (Tab6emna 3).

Tabena 3. Kopeozcpaguja 3a yeoono-npunpemuu 0eo uaca cmen aepoouxa.

BNOK | OCMULE MOKPETU HOI'Y CMEP MOKPETU PYKY
1-8 2 x basic step, D Hanpen 3rpyeHo npeapyynTm
1-8 2xV step, D Hanpen 3rpyeHo oapydnTn
1-4 1 x box step, D Hanpen npupy4nTH
A 5-8 1 x tap up tap down, D | nonyneso 3rpyeHo NpUpy4nTH
1-8 2 x basic step, L Hanpea 3rpyeHo nNpegpyunTm
1-8 2xV step, L Hanpeg 3rpYEHO OApPYYUTU
1-4 1 x box step, L Hanpen npupy4nTH
5-8 1 x tap up tap down, L | monygecHo | 3rpyeHo nNpeapy4uTy
3AK/bYYAK

Hajuenrthe mpoyuaBanu mporpamu u3 rpyne ['®Il cy (,high-low* u ,.step)
aepoOMK, y HIDKMM U BHIIMM pa3peanMa OCHOBHUX IIKOJIA. Y CPEIbUM LIKOJIaMa MOTY
ce TMPUMEHWTH HAINpPEAHW KOHAWIMOHM INpOrpamH, Ooau OWIIUHT, aepoOukK, jora u
npyru. borarctBo obmmka u gopmu kperama ['®PIT koju ce cacroje ox My3HUKHX
OJIOKOBa CcacTaBJbCHUX Yy JeAHY LENMHYy y BHIy Kopeorpaduja, najy moryhnoct
UCTI0JbaBaha PASIMUNTOT HHTCH3UTETA KPETamka y yBOAHO-TIPUIIPEMHOM JIENTy Jaca, He
3axTeBajyhin mMarepHjaiHe ycioBe ako Imkona He mocexnyje. [losutuBau acrexktu ['OI1
ce oriemajy y ToMe Ja 4Yac IONpuMa jeAHy HOBY ITUMEH3H]y IIyHY BeIpOT
pacrojoxemha, MOTHBALU]y KOJ YYCHHKA Kao U TOXKEJBHOr eMolMjanaHor Haboja
NOTKpeNJbeHa O KeJbOM 32 CaMONTBphMBameM, pa3BHjaleéM MOTOPHYKHX |
(YHKIMOHAIHUX CIIOCOOHOCTH, pa3BujabeM ocehaja 3a puTaM U €CTETCKOT
n3paxasama nokpera. [Iporpamu u3 rpyne ['®Il 3am0BosbaBajy cBe opraHu3alloHe
o0iMKke W 3ajaTKe YBOIHO-TIPUIIPEMHOT Jejia 4Yaca, NMPaKTHYHY HPUMEHJBHBOCT U
MOTHBHMCAHOCT 32 paji, Y OJHOCY Ha KJIacH4Hy HacTaBy (PM3MYKOT BacIHTama IITO
yKa3yje Ha MOryhHOCT Bherose pUMeEHe y peJIoBHY HacTaBy (pU3MYKOT BacIUTamba.
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Anheaka Byiaarosuh
Bucoka mkoia cTpyKOBHHUX CTy[jja 3a oOpa3oBame Bacnuraya, Hosu Can

YTUIHAJ PU3NYKUX AKTUBHOCTHU HA PA3ZBOJ U
3PAB/BE JETETA IIPEJIIKOJICKOI' Y3PACTA

Ancrpakr: @Ou3MYKO BaCIUTakE j¢ MEJarollkd mporec usrpahuBama u
O0JIMKOBamba IIETOBUTE JTMIHOCTH NPHMEHOM a/IeKBaTHIX MOTOPHUX aKTHBHOCTH.
To je CMHUIUBEHM, CHCTEMAaTCKH W TPajHH IIPOIEC YTHIama Ha YOBEKa IPEKO
HApOYNTO OpraHM30BaHE KPETHE AaKTHBHOCTH, pagd pellaBama OJpPEeICHUX
BaCIUTHUX 3afaraka. [{nib Qu3uukor BacnuTama y MpPeIIIKOICKAM yCTaHOBaMa
je Ia, y CHCTeMy LIeJIOKYITHOT BacIHTama, JOIPHHOCH YyBamby, YHAIPEHHBAaBbY
3apaBiba, 06e30ehuBamy yciaoBa 3a HOpMalaH PacT U pa3Boj (PYHKIHOHATHHX U
MOTOPHYKUX CIIOCOOHOCTH, CaAPKajHOM W KOPUCHOM HpoBOhemy cinobomHOr
BpPEMECHA, pa3BOjy HHTCJICKTYaJHHX, BOJGHMX M €CTETCKHX OCOOMHAa H
crnocoOHocTH.Pa3BijeHa MOTOpUKa je OWTaH yCJIOB JETETOBOI YCICLIHOT
npuiarohaBama akKTHBHOCTHMA KOj€ C€ OPTaHn3yjy y BpTHlly M KacHUje y IIKOJIH,
a y KojuMa ce INpujaaje BelMKa BaXHOCT IPTamby W CIHKamy, INTO 3aXTeBa
onpeljeH cremeH MOTOpHE yCHEmIHOCTH. Y OKBUPY (DM3MYKOI BacluTama JAela
oBOr' y3pacta Tpeba Ja 100ujy eneMeHTapHa 3Hama O NPABHIHOCTH n3Bohema
KpeTama KOJ BE&KOH, paja M Mrpama, Tpeba la Hayde M Ja NpPHXBATe MpaBHia
HM3a TOKPETHUX Wrapa, NpaBWJIaH HauMH Kopuiuhiewa ClipaBa M PEeKBH3HTaA, Ja
yCBOje TpaBwiIa JIMYHE U OIIITE XWIHjeHe- MpaBHJa Be3aHa 3a HEroBame Teja,
XUTHjeHe OficBamba U 00yBara, XUTHjeHe JINYHOT U TPYIHOT BexkOama. Tpeda ma
CTEKHY HaBHKY CBaKOJHEBHOI Be)XOama M UTpama y Kyhin U BaH 1be, a HApOUHUTO Y
TPUPOIH.

Kwyune peuu: oeme, gusuurxo eacnumarbe, npedwKkoncka ycmanosa, 30passmwe,

paszeoj

YBOJI

VY TpeHyTKy pohema neTe Joa3u Ha CBET ca HEKOIMKO BAXKHHUX pediexca, KOoju
My 0e3 MKaKBOT HaKHAJIHOT yBexkOaBama oMoryhyjy omcraHak y HOBOj cpenuad. [lere
10 poljerby YIVIaBHOM CEIM M JeXHU. TeK OTHPHIMKE jeJHOTOMHIIbE JeTe ca3peBa 3a
ydeme Xolama, KaJa M HacTaje jelaH O HajupelOMHHjUX TPEeHyTaka y HEroBOM
pa3Bojy. OHO mocTaje BeNMKH HCTPaKHBad CBOje OKOJMHE, MHOIE MpeIMeTe Koje je
JOTaJ]l 1MocMaTpajo M3 JajbMHE Cajia MOXKE Ja JOXBaTH M Jia WX OIUWIIa, pasriesa, a
YUTaBy OKOJMHY MOXE Ja IocMmarpa M3 pasnuuutux yriosa. [locne caBnalhuBama
orepaiyje X0oaama, JeTe J0 CBOje MeTe rOJUHE OBJIaJaBa M CBHM JIPYTUM OCHOBHHM
MOTOpHYKMM panwama. OHO Taja Beh 3Ha ;a Tpuw, Ja ckade, yMe Ja ce Mewme Y3
npernpeke. OHO je Ha TOM y3pacTy pasBIJIO M TaHaHHje ONepaluje, Kao IITO je
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obnaueme HEKHX JenoBa ozxehe, yme Jla KOPUCTH NMHCAJbKy, 3HAa Ja PyKyje ¥ HEKHM
CIIOKEHHJUM HWrpadykama. YTHIAj] MOTOPHMUYKMX BEXOM je 3Ha4ajaH 3a JeTe U3 BHUINE
pasiora. Ilpe cBera, MOTOpHE akKTHBHOCTH Cy 3a Hera M3BOp 3a0aBe M CACTaBHU JI€0
MHorux urapa. Op rnpBe 70 ceMe TOJMHE )KUBOTA, UTPa je OCHOBHM HauMH Ha KOjH ce
KOMIIOHEHTE MOTOPHOT pa3Boja MOTY pa3BHjaTH J0 ONTHMAIHUX rpaHuna. Mrpa uMa u
omryuyjyhu 3Ha4aj 32 MOTOPHH Pa3BOj, HAKO je OH Y BEIMKO] MEPH TeHETCKH ofpeleH,
QM je W yCKO IMOBE3aH ca pa3BOjeM CBHX (YHKIMOHAIHHX CHCTEMa M ICUXHYKOT
)kuBoTa. Ha y3pacty ox mpBe mo Tpehe roanHe Koja IeTeTra ce pa3BHjajy IpenMeTHe
paime u GYHKIHOHAIHE UTpe, Kao IITO Cy ONUIIABAa-e, XBaTambe, I'Y)KBambe, Lenambe,
npeMelnTame, Oaname U ci1. Kox meme ce TOKOM LENOT IIPEAIIKOJICKOT NETHE-CTBA,
YIOpeIo ca pa3BojeM CTPYKType Kao (pyHKIMje W MHIIHha Kao HEHOr H3BPIIHOIIA,
pa3Bujajy U MoTopHe BerutuHe. [Iparehu urpy, meHe CrenupUIHOCTH, 3aJaTKe H
MoTHBe, (OHHHMpame M (QYHKIMOHHCAHe MOTOPHHMX AaKTUBHOCTHM C€ OJBHja O]
JEIHOCTaBHUX IIOKpeTa y (QYHKIMOHAIHUM HIrpama, MPEKO IOKPETHUX HIPOIHUKUX
BEXOM, TEMaTCKMX IOKPETHHX Hrapa, TaKMHYapCKHX IIOKPETHHX Hrapa, cBe 0
CIIOPTCKHUX HTapa.

Pu3nuko BacnuTame 1 APYI' BUA0BHU BaclluTama

OuU3MYKO BaCIUTAKE je HAJTENIbe IMOBE3aHO Ca CBHM JPYIMM BHIOBHMA
BaCMUTaWka - HWHTENIEKTYallHMM, MOpPAJHHUM, €CTETCKUM H pajaHuM. [loBe3aHoCT
(hM3UYKOT ¥ WHTENEKTYaTHOT BacnuTama: OmTe je 03HATO Ja CHCTEMATCKO (PU3UIKO
BaCIHUTame, ca CICH{jalHUM 3HalkbuMa W CaApiKajuMa, MpeicTaBjba jeIHY Of
3Ha‘-IajHI/IjI/IX KOMITIOHCHTHU HHTCJICKTYaJIHOT BacIiuTama. PeSyHTaTH HEKUX
HCTPaKHMBama IMOKAa3aJd Cy Ja y Jela KMCTOr y3