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Sažetak
Evaluation of cumulative effects of motor skills’ transformational processes was performed in this paper, after applying
two working models, and based on the estimate of final
result. Examinees’ sample comprised of 52 elementary school
students in Teslic, aged 11 to 12 (± 6 months), divided into
two groups: group I (control group) consisted of 26 students
that had regular physical education classes as the only form
of exercise, and group II (experimental group) consisted of
26 students that, apart from regular physical education
classes, were involved in precisely defined experimental
work program (intensive catching and passing the ball in
handball) for 12 weeks. This research processed data gathered
after initial and final testing of students, aiming to establish
motor skills transformations of the students, using the
method of parallel analysis of results of experimental group
compared to control group. The results of the research show
that with the examinees of experimental group at the end
of experimental period, compared to control group, there
had been a statistically significant increase of the level with
all applied motor skills tests.
U ovom radu urađena je evaluacija kumulativnih efekata
transformacionih procesa motoričkih sposobnosti, nakon
primjene dva modele rada, a na osnovu procjene finalnog
stanja. Uzorak ispitanika čini 52 učenika osnovnih {kola,
hronolo{ke starosti od 11-12 godina (±6 mjeseci), podjeljenog u dvije grupe: I grupu (kontrolnu) čini 26 učenika kojima
je redovna nastava fizičkog vaspitanja bila jedini oblik
vježbanja, a II grupu (eksperimentalnu) čini 26 učenika koji
su pored nastave fizičkog vaspitanja bili uključeni u precizno definisani eksperimentalni program rada (intenzivno
hvatanja i dodavanja lopte u rukometu), u trajanju od 12
sedmica. U ovom istraživanju su obrađeni podaci prikupljeni nakon inicijalnog i finalnog testiranja učenika, sa ciljem
da se utvrde transformacije motoričkih sposobnosti učenika,
metodom paralelne analize rezultata eksperimentalne grupe
u odnosu na kontrolnu grupu. Rezultati istraživanja ukazuju
da je kod ispitanika eksperimentalne grupe na kraju eksperimentalnog perioda u odnosu na kontrolnu grupu do{lo do
statistički značajnog povećanja nivoa kod svih primjenjenih
testova motoričkih sposobnosti.
Key Words: experimental training model, transformation
processes, motor skills.
Ključne riječi: eksperimentalni trenažni model, transformacioni procesi, motoričke sposobnosti.
Introduction
Uvod
Application of scientific knowledge in pedagogical practices
(sport and physical education teaching), in order to achieve
very successful planning, programming and implementation
of planned contents, is a prerequisite of the efficient influence on the growth and development of students, and later,
in achieving elite athletic performance as well (Burton &
Miller 1998; Hodzic & Mekic 2008; Kurelić, Momirović,
Stojanović, Radojević, & Viskić-[talec, 1975; Malacko &
Ra|o, 2005; Momirovi}, 1984).
Primjena naučnih saznanja u pedago{koj praksi (sportu i
nastavi fizičkog vaspitanja), u cilju {to uspje{nijeg planiranja,
programiranja i realizacije predviđenih sadržaja, preduslov
je efikasnog uticaja na rast i razvoj učenika, a kasnije i ostvarivanje vrhunskih sportskih rezultata (Burton i Miller 1998;
Hodzic i Mekic 2008; Kurelić, Momirović, Stojanović,
Radojević i Viskić-[talec, 1975; Malacko i Ra|o, 2005;
Momirovi}, 1984). Samo u uslovima povećanog broja časova
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Only in case of increased number of classes in teaching, with
cybernetic approach in this process, where teachers will
even more precisely manage the transformational processes
(initial, transitive and final state), with the optimal use of
space and time, and make plans and programs, set tasks and
goals to be achieved in a given cycle based on specified
initial state of students, and after analysis of the achieved,
see what needs to be changed in order to achieve even
better results.
u nastavi, sa kibernetičkim pristupom u ovom procesu, gdje
će nastavnici jo{ preciznije upravljati transformacionim
procesima (inicijalno, tranzitivno i finalno stanje), uz optimalno kori{ćenje prostora i vremena, a na osnovu utvrđenog
inicijalnog stanja učenika izraditi planove i programe, postaviti zadatke i ciljeve koje treba ostvariti u određenom
ciklusu, a nakon analize postignutog vidjeti {ta treba promjeniti da bi se postigli jo{ bolji rezultati.
Methods
Metode
For the purposes of this research a sample of 52 subjects
drawn from a population of regular elementary school students age 11 and 12, ± 6 months, was used. The subjects`
sample was randomly divided into two subsamples.
The first subsample included 26 students, who in addition
to regular physical education classes were involved in a
precisely defined experimental program of work (training
and improvement of catching, passing and ball handling in
handball) - experimental group.
The second subsample also included 26 students who had
only regular physical education classes- a control group.
Subjects of the experimental group were exposed to specific training model (intensive catching, passing and ball
handling in handball), with the program content by two
exercises: work in pairs, work in threes, working in fours and
work in lines with ball handling (with a change of place with
all the exercises) for 12 weeks, three training sessions a week
for 45 minutes (36 training sessions) within the handball
club. To secure the necessary quality and intensity of movement the recommended interval of rest (work : rest, 1:2 or
1:3) was used. The training of the experimental group had
a classic structure: 1. The introductory part of the training:
5 minutes of preparatory activities; 2. Preparatory part of
the training: shaping exercises for 10 minutes; 3. The main
part of the training: 30 minutes of exercises and 4. The final
part of the training: 5 minutes-relaxation activities. The attention was given to the learning of the planned motor
faculties from handball so it is in function of the intensity of
the load, which will provide positive adaptive changes with
the subjects of experimental group.
All the subjects (parents) have given consent to participate
in testing the experimental program.
Za potrebe ovog istraživanja kori{ten je uzorak od 52 ispitanika izvučen iz populacije redovnih učenika osnovne
{kole, uzrasta 11 i 12 godina ±6 mjeseci. Uzorak ispitanika
je metodom slučajnog izbora podjeljen na dva subuzorka.
Prvi subuzorak obuhvatio je 26 učenika, koji su pored redovne
nastave fizičkog vaspitanja bili uključeni u precizno definisani
eksperimentalni program rada (obučavanje i usavr{avanje
hvatanja, dodavanja i vođenja lopte u rukometu) - eksperimentalna grupa.
Drugi subuzorak je takođe obuhvatio 26 učenika koji su
imali samo redovnu nastavu fizičkog vaspitanja - kontrolna
grupa.
Ispitanici eksperimentalne grupe su bili izloženi specifičnim
trenažnim modelom (intezivnog hvatanja, dodavanja i
vođenja lopte u rukometu), sa programskim sadržajem po
dvije vježbe: rad u parovima, rad u trojkama, rad u četvorkama
i rad u kolonama, kod vođenja lopte (sa promjenom mjesta
kod svih vježbi) u trajanju od 12 sedmica, tri treninga
sedmično po 45 minuta (36 treninga) u okviru rukometnog
kluba. Da bi obezbjedili potreban kvalitet i intenzitet kretanja kori{ten je preporučeni interval odmora (rad:odmor,
1:2 ili 1:3). Trening eksperimentalne grupe imao je klasičnu
strukturu: 1. Uvodni dio treninga: 5 minuta pripremnih
aktivnosti; 2. Pripremni dio treninga: vježbe oblikovanja 10
minuta; 3. Glavni dio treninga: 30 minuta vježbanja i 4.
Zavr{ni dio treninga: 5 minuta – opu{tajuće aktivnosti. Vodilo se računa da učenje planiranih motoričkih znanja iz
rukometa bude u funkciji intenziteta opterećenja koje će
kod eksperimentalne grupe ispitanika omogućiti pozitivne
adaptivne promjene.
Svi ispitanici (roditelji) su dali saglasnost za uče{će u testiranju i eksperimentalnom programu.
Subject, problem, purpose
and objectives of research
Predmet, problem,
cilj i zadaci istraživanja
The subject of the research is the study of motor skills of
elementary school students, ages 11 and 12, involved in
regular physical education classes and with additional experimental program (intensive catching, passing and ball
handling in handball) - an experimental group of subjects,
as well as motor skills of students of the same age who are
involved only in the regular physical education classes control group subjects. The research problem is to examine
whether students of the experimental group under the influence of specific training models will achieve better results
during the testing of motor skills at the final compared to
initial measurement, and whether the experimental group,
compared to control group, statistically differs significantly
in motor skills at the final measurement. The purpose is to
determine the effects of specific training model on the development of motor skills with the subjects in the experimental group in the final measurement compared to the
initial state. The tasks of the research are: to establish ini-
Predmet istraživanja je proučavanje motoričkih sposobnosti učenika osnovnih {kola, uzrasta 11 i 12 godina,
obuhvaćenih redovnom nastavom fizičkog vaspitanja i sa
dodatnim eksperimentalnim programom (intezivnog
hvatanja, dodavanja i vođenja lopte u rukometu) - eksperimentalna grupu ispitanika, kao i motoričkih sposobnosti
učenika istog uzrasta koji su obuhvaćeni samo redovnom
nastavom fizičkog vaspitanja - kontrolna grupa ispitanika.
Problem istraživanja je da se ispita da li će učenici eksperimentalne grupe pod uticajem specifičnog trenažnog modela postići bolje rezultate kod testiranja motoričkih sposobnosti na finalnom u odnosu na inicijalno mjerenje i da li se
eksperimentalna grupa u odnosu na kontrolnu grupu na
finalnom mjerenju statistički značajno razlikuje u motoričkim
sposobnostima. Cilj je utvrditi efekte specifičnog trenažnog
modela na razvoj motoričkih sposobnosti kod ispitanika
eksperimentalne grupe u finalnom mjerenju u odnosu na
85
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tially, and then the final state motor skills of experimental
and control group, to determine differences in motor skills
between the experimental and control group at the initial
and final measurement.
The subject of the research is of great interest for handball
for the following reasons:
Motor skills as latent motor structures are responsible for an
infinite number of motor events in handball, and are in the
base of every motor task of handball technique. Therefore,
the assessment of the structure and development of motor
dimensions and determining of the validity and reliability of
measuring instruments for their monitoring and evaluating
of the efficiency of the applied experimental program has
special significance for the area of physical education and
sport.
inicijalno stanje. Zadaci istraživanja su: utvrditi inicijalno, a
zatim i finalno stanje motoričkih sposobnosti eksperimentalne i kontrolne grupe, utvrditi razlike u motoričkim sposobnostima između eksperimentalne i kontrolne grupe na
inicijalnom i finalnom mjerenju.
Predmet istraživanja je aktuelan za rukomet iz sljedećih
razloga:
Motoričke sposobnosti kao latentne motoričke strukture
odgovorne su za beskonačan broj motoričkih manifestacija
u rukometu, a čine osnovu u svakom motoričkom zadatku
rukometne tehnike. Zato određivanje strukture i razvoja
motoričkih dimenzija i utvrđivanje valjanosti i pouzdanosti
mjernih instrumenata za njihovo praćenje i ocenjivanje
efikasnosti primjenjenog eksperimentalnog programa ima
poseban značaj za područje fizičkog vaspitanja i sporta.
Measuring instruments for
evaluation of motor skills
Mjerni instrumenti za
procjenu motoričkih sposobnosti
Coordination
Koordinacija
•Agility in the air - OKVZ
•Bat coordination - KOPAL
•Agility on the ground - OKNT
Explosive force
•Long jump - MSDM
•Triple jump - MTRS
•Pentuple jump - MPTS
Flexibility
•Deep bend on the bench - MDPK
•Split - M[PA
•Contortion with wand - MISP
Balance SHORT SCIENTIFIC PAPER
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•Okretnost u vazduhu - OKVZ
•Koordinacija palicom - KOPAL
•Okretnost na tlu - OKNT
Eksplozivna snaga
•Skok udalj iz mjesta - MSDM
•Troskok iz mjesta - MTRS
•Petoskok iz mjesta - MPTS
Fleksibilnost
•Duboki pretklon na klupi - MDPK
•[pagat - M[PA
•Iskret palicom - MISP
Ravnoteža
•Standing on one leg along the balance bench - MSUK
•Standing on one leg with the eyes closed - MRAV
•Flamingo - MFLA
•Stajanje na jednoj nozi uzduž klupice za ravnotežu MSUK
•Stajanje na jednoj nozi sa zatvorenim očima - MRAV
•Flamingo - MFLA
The group of applied motor variables was taken from the
research in Kurelic et al., 1975.
Primjenjeni skup motoričkih varijabli uzet je iz istraživanja
Kurelić i saradnici, 1975.
Data processing method
Metod obrade podataka
In accordance with the set subject and purpose of the research, the appropriate data processing is applied. To determine the level of motor skills, the basic descriptive statistical parameters are applied. Analysis of differences between
initial and final measurement of the experimental and
control group subjects was determined using t-test. In order
to adequately answer the research problem, a multivariate
analysis of variance (MANOVA) was applied to determine
the existence of statistically significant differences between
control and experimental groups in motor skills during the
initial and final measuring process. Additionally, we applied
the univariate analysis of variance (ANOVA) to determine
statistical significances of differences for each variable.
Shodno postavljenom predmetu i cilju istraživanja primjenjena je odgovarajuća obrada podataka. Za utvrđivanje nivoa
motoričkih sposobnosti primjenjeni su osnovni deskriptivni
statistički parametri. Analiza razlika između inicijalnog i finalnog mjerenja ispitanika eksperimentalne i kontrolne grupe
utvrđena je primjenom t-testa. Da bi adekvatno odgovorili
na problem istraživanja, primjenjena je multivarijantna
analiza varijanse (MANOVA) radi utvrđivanja postojanja
statistički značajnih razlika između kontrolne i eksperimantalne grupe u motoričkim sposobnostima na inicijalnom i
finalnom mjerenju. Dodatno je primjenjena i univarijantna
analiza varijanse (ANOVA) s ciljem utvrđivanja statističke
značajnosti razlika za svaku varijablu.
Results of the
research with discussion
Rezultati istra`ivanja
sa diskusijom
The data obtained from the initial measurement indicate
that there were no statistically significant differences between
the experimental and control group subjects, and no statistically significant differences had been determined from the
Dobijeni podaci sa inicijalnog mjerenja ukazuju da između
ispitanika eksperimentalne i kontrolne grupe ne postoje
statistički značajne razlike, a isto tako nisu utvrđene statistički
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initial and final measurement with the control group so we
did not present them in this paper.
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značajne razlike sa inicijalnog i finalnog mjerenja kod kontrolne grupe pa ih nismo ni prezentovali u ovom radu.
Tabela 1: Osnovni parametri distribucija varijabli motoričkih sposobnosti
eksperimentalne grupe na inicijalnom mjerenju
Table 1: Basic parameters of the variables distribution of motor skills of the
experimental group at the initial measurement
Varinasa
N
Min
Max
SD
SE
OKVZ
26
15.08
10.40
20.03
2.99
.529
.246
-1.299
KOPAL
26
8.15
2.90
17.00
.90
.159
.039
1.935
OKNT
26
5.23
3.90
7.50
.80
.142
.521
.707
MSDM
26
162.18
135.00
205.00
11.84
2.093
.046
2.255
MTRS
26
454.00
340.00
545.00
43.61
7.710
-.767
.863
MPTS
26
600.68
505.00
630.00
32.69
5.779
-.594
2.094
MDPK
26
33.78
18.00
46.00
7.43
1.314
-.627
-.566
M[PA
26
155.97
105.00
185.00
13.40
2.369
-.483
2.142
MISP
26
82.63
30.00
120.00
18.12
3.202
-.425
.795
MSUK
26
5.28
.90
13.30
2.72
.481
.035
1.087
MRAV
26
51.08
6.20
180.00
41.98
7.421
.726
2.523
MFLA
26
2.56
1.00
7.00
1.50
.265
.939
.850
M
Ske.
Kur.
Table 1 shows the results of initial measurement of the basic
statistical parameters of the variables that measured motor
skills of experimental group.
By analysis of the results, we determined that they are well
grouped around the mean value of the results. There are
no extremely large deviations of standard deviation and there
is no large range between minimum and maximum results,
with the exception of the results of the variables in triple
jump, standing on one leg with eyes closed, and pentuple
jump.
By the analysis of Table 2, which presents the main statistical parameters of the motor skills of the experimental group
at the final measurement, it can be concluded that the results
of final measurement rather homogenized in relation to the
results of initial measurement and all the subjects significantly improved the values of the results. The distribution
of results is well-grouped (value of skewness shows that with
none of the measures there are significant results deviations
from normal distribution), given that the values do not exceed
1.00 (in any of the test). However, we noticed that with the
variables for the evaluation of explosive force (with variable
results triple jump and pentuple jump) and the balance test
(standing on one leg with the eyes closed) there was a
greater stretch of results, which means that a group of boys,
that advanced considerably more in explosive force and
balance compared to the others, singled out. The results of
kurtosis range below the normal distribution value of 2.75
shares, which makes distribution extended or lengthy.
U Tabeli 1 prikazani su rezultati inicijalnog mjerenja osnovnih
statističkih parametara varijabli koje su mjerile motoričke
sposobnosti eksperimentalne grupe.
Analizom rezultata se ustanovilo da su dobro grupisani oko
srednjih vrijednosti rezultata, nema ekstremno velikih odstupanja standardne devijacije i nema velikog raspona između
minimalnog i maksimalnog rezultata, sa izuzetkom kod
rezultata varijabli troskok iz mjesta, stajanje na jednoj nozi
sa zatvorenim očima i kod petoskoka iz mjesta.
Analizom Tabele 2 na kojoj su prikazani osnovni statistički
parametri motoričkih sposobnosti eksperimentalne grupe
na finalnom mjerenju, može se konstatovati da su rezultati
finalnog mjerenja prilično homogenizovani u odnosu na
rezultate inicijalnog mjerenja i svi ispitanici su značajno
popravili vrijednosti rezultata. Distribucija rezultata je dobro
grupisana (vrijednost skjunisa pokazuju da ni kod jedne
mjere nema značajnih odstupanja rezultata od normalne
distribucije), s obzirom na to da vrijednosti ne prelaze 1,00
(ni kod jednog testa), ali se može primjetiti da je kod varijabli za procjenu eksplozivne snage (kod rezultata varijabli
troskok iz mjesta i petoskoka iz mjesta) i kod testa ravnoteže
(stajanje na jednoj nozi sa zatvorenim očima) do{lo do većeg
razvlačenja rezultata, a to znači da se izdvojila grupa dječaka
koja je znatno vi{e napredovala u eksplozivnoj snazi i ravnoteži
u odnosu na druge. Rezultati kurtozisa se kreću ispod normalne vrednosti distribucije 2,75, {to čini distribuciju
platikuričnom ili rasplinutom.
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Tabela 2: Osnovni parametri distribucija varijabli motoričkih sposobnosti
eksperimentalne grupe na finalnom mjerenju
Table 2: Basic parameters of the variables distribution of motor skills
of the experimental group at the final measurement
Varinasa
N
OKVZ
26
KOPAL
26
OKNT
M
Ske.
Kur.
Min
Max
SD
SE
13.35
10.40
25.30
4.28
.756
.105
.093
3.72
2.40
6.30
.81
.143
.953
1.957
26
4.99
3.70
7.30
.78
.138
.682
1.262
MSDM
26
195.23
150.00
230.00
15.13
2.675
-.514
1.825
MTRS
26
503.40
390.00
590.00
51.29
9.067
-.557
.009
MPTS
26
695.80
570.00
720.00
26.55
4.693
-.593
1.636
MDPK
26
37.84
23.00
50.00
7.77
1.373
-.327
-.824
M[PA
26
164.09
146.00
190.00
9.49
1.677
.460
.571
MISP
26
79.06
65.00
105.00
11.30
1.997
-.327
-.652
MSUK
26
5.69
2.20
14.00
3.29
.582
.461
1.162
MRAV
26
53.11
9.20
180.00
39.33
6.953
.717
2.218
MFLA
26
3.75
2.00
7.00
1.24
.220
.509
.024
Legend/Legenda: N - Number of respondents (Broj ispitanika); M - Mena (Aritmeti~ka sredina);
SD - Standard deviation (Standardna devijacija); SE - Standard error (Standardna gre{ka);
OKVZ - Agility in the air (Okretnost u vazduhu); KOPAL - Bat coordination (Koordinacija
palicom); OKNT - Agility on the ground (Okretnost na tlu); MSDM - Long jump (Skok udalj
iz mjesta); MTRS - Triple jump (Troskok iz mjesta); MPTS - Pentuple jump (Petoskok iz
mjesta); MDPK - Deep bend on the bench (Duboki pretklon na klupi); M[PA - Split ([pagat); MISP - Contortion with wand (Iskret palicom); MSUK - Standing on one leg along the
balance bench (Stajanje na jednoj nozi uzduž klupice za ravnotežu); MRAV - Standing on
one leg with the eyes closed (Stajanje na jednoj nozi sa zatvorenim očima); MFLA - Flamingo (Flamingo).
Tabela 3: Značajnost razlika između aritmetičkih sredina motoričkih sposobnosti
Table 3: The significance of differences between arithmetic means of motor skills
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Varinasa
Mi
Mf
t
p
OKVZ
15.08
13.35
-.30
.068
KOPAL
8.15
3.72
3.97
.053
OKNT
5.23
4.99
3.18
.041
MSDM
162.18
195.23
-9.73
.000
MTRS
454.00
503.40
-4.13
.000
MPTS
600.68
695.80
-12.78
.000
MDPK
33.78
37.84
-3.14
.037
M[PA
155.97
164.09
-5.80
.007
MISP
82.63
79.06
-2.50
.015
MSUK
5.28
5.69
-3.54
.050
MRAV
51.08
53.11
3.10
.020
MFLA
2.56
3.75
-3.44
.041
Legend/Legenda: Mi - Mean inicijal (Aritmeti~ka sredina incijalnog mjerenja); Mf - Mean final (Aritmeti~ sredina finalnog mjerenja); t - Stydent's t distribution (Studenova t distribucija);
p - Probability (Vjerovatno}a); OKVZ - Agility in the air (Okretnost u vazduhu); KOPAL - Bat
coordination (Koordinacija palicom); OKNT - Agility on the ground (Okretnost na tlu); MSDM
- Long jump (Skok udalj iz mjesta); MTRS - Triple jump (Troskok iz mjesta); MPTS - Pentuple
jump (Petoskok iz mjesta); MDPK - Deep bend on the bench (Duboki pretklon na klupi);
M[PA - Split ([pagat); MISP - Contortion with wand (Iskret palicom); MSUK - Standing on one
leg along the balance bench (Stajanje na jednoj nozi uzduž klupice za ravnotežu); MRAV Standing on one leg with the eyes closed (Stajanje na jednoj nozi sa zatvorenim očima); MFLA
- Flamingo (Flamingo).
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Table 3 contains the results of T-test of motor skills between Tabela 3 sadrži rezultate T-testa motoričkih sposobnosti
the initial and final measurement of the experimental group. između inicijalnog i finalnog mjerenja ispitanika eksperimenAfter analyzing the results, we can conclude that the positive talne grupe. Nakon analize dobijenih rezultata možemo
statistically significant changes occurred with eleven variables, zaključiti da su se pozitivne statistički značajne promjene
five variables at a significance level of .01, and six variables pojavile kod jedanaest varijabli, u pet varijabli na nivou
at significance level of .05. Only the variables OKVZ showed značajnosti od 0,01, te {est varijabli na nivou značajnosti
none statistically significant changes between initial and final 0,05. Jedino u varijabli OKVZ nije dobijena statistički značajna
measurement. Based on the results received, we can conclude promjena između inicijalnog i finalnog mjerenja. Na temelju
dobijenih rezultata zaključujemo da je dvanaestosedmični
that the applied twelve weeks` program was well designed
primjenjeni program kvalitetno osmi{ljen i da je proizveo
and that it produced positive changes in students` motor
pozitivne promjene u motoričkim sposobnostima kod učenika.
skills.
Table 4 contains the results of motor skills t-test between Tabela 4 sadrži rezultate t-testa motoričkih sposobnosti
the initial and final measurements of the subjects in the između inicijalnog i finalnog mjerenja ispitanika kontrolne
control group. After analyzing the results, it is concluded that grupe. Nakon analize dobijenih rezultata zaključuje se da
there is no statistically significant difference in the tests of ne postoji statistički značajna razlika u testovima motoričkih
motor skills, except for the test, which is characterized by sposobnosti, osim kod testa koji karakteri{e fleksibilnost
(M[PA,) na nivou značajnosti od 0,05.
flexibility (MSPA,) at the significance level of .05.
Tabela 4: Značajnost razlika između aritmetičkih sredina motoričkih sposobnosti
Table 4: The significance of differences between arithmetic means of motor skills
Varinasa
Mi
Mf
t
p
OKVZ
15.72
14.56
-2.47
.101
KOPAL
8.04
4.46
-2.76
.088
OKNT
4.99
4.88
-1.49
.060
MSDM
160.75
173.06
-.67
.504
MTRS
451.70
483.93
1.83
.080
MPTS
588.68
664.05
-2.29
.090
MDPK
31.47
33.44
-2.50
.064
M[PA
154.38
161.59
-2.26
.052
MISP
82.34
81.88
-2.25
.102
MSUK
5.31
5.46
.26
.798
MRAV
51.11
52.48
-.33
.057
MFLA
2.47
3.24
-2.87
.051
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Legend/Legenda: Mi - Mean inicijal (Aritmeti~ka sredina incijalnog mjerenja); Mf - Mean final (Aritmeti~ sredina finalnog mjerenja); t - Stydent's t distribution (Studenova t distribucija);
p - Probability (Vjerovatno}a); OKVZ - Agility in the air (Okretnost u vazduhu); KOPAL - Bat
coordination (Koordinacija palicom); OKNT - Agility on the ground (Okretnost na tlu); MSDM
- Long jump (Skok udalj iz mjesta); MTRS - Triple jump (Troskok iz mjesta); MPTS - Pentuple
jump (Petoskok iz mjesta); MDPK - Deep bend on the bench (Duboki pretklon na klupi);
M[PA - Split ([pagat); MISP - Contortion with wand (Iskret palicom); MSUK - Standing on one
leg along the balance bench (Stajanje na jednoj nozi uzduž klupice za ravnotežu); MRAV Standing on one leg with the eyes closed (Stajanje na jednoj nozi sa zatvorenim očima); MFLA
- Flamingo (Flamingo).
Tabela 5: Multivarijantna analiza varijanse između eksperimentalne
i kontrolne grupe ispitanika u motoričkim sposobnostima na inicijalnom mjerenju
Table 5: Multivariate analysis of variance between experimental
and control groups in motor skills at the initial measurement
Wilk's Lambda Test
RAO's F-approximation
Q
The analysis in Table 5 which shows the results of tests of
significance difference of the arithmetic mean levels of all
motor tests between the initial measurement of experimental and control groups subject, indicated that there was no
statistically significant difference; since the WILK’S LAMBDA
is .856, which with the Rao`s F-approximation of 1.55 gives
a significant difference in the level of Q=.145. Therefore,
.856
1.550
.145
Analizom Tabele 5 u kojoj su prikazani rezultati testiranja
značajnosti razlika nivoa aritmetičkih sredina svih motoričkih
testova između inicijalnog mjerenja uzorka eksperimentalne
i kontrolne grupe nije utvrđena statistički značajna razlika,
po{to WILK’S LAMBDA iznosi .856, {to Raovom F-aproksimacijom od 1,55 daje značajnost razlika na nivou od Q=
0,145. Prema tome, u primenjenom sistemu motoričkih
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in the applied system of motor skills of the subjects no statistically significant differences were determined.
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sposobnosti ispitanika nisu utvrđene statistički značajne
razlike.
Tabela 6: Univarijantna analiza varijanse između eksperimentalne
i kontrolne grupe ispitanika u motoričkim sposobnostima na inicijalnom mjerenju
Table 6: Univariate analysis of variance between subjects of
experimental and control groups in motor skills at the initial measurement
MS
Effects
MS
Error
Varinasa
Me
Mc
F
p
OKVZ
15.08
15.72
62.45
KOPAL
8.15
8.04
782.99
5.20
2.00
.201
8.62
3.81
.060
OKNT
5.23
4.99
1.01
.64
1.57
.215
MSDM
162.18
160.75
MTRS
454.23
451.70
28.41
147.61
.19
.662
542.25 1678.76
.27
.603
MPTS
600.68
588.68 2733.88 1246.27
2.19
.144
MDPK
33.78
31.47
585.24
58.21
3.05
.052
M[PA
155.97
154.38
179.21
205.51
.87
.354
MISP
82.6
82.34
144.83
300.51
.48
.090
MSUK
5.28
5.31
2.94
10.05
.29
.590
MRAV
51.08
51.11
203.92 1756.24
.12
.734
MFLA
2.56
2.47
.03
.868
.06
2.16
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Legend/Legenda: Me - Mena experimental (Aritmeti~ka sredina eksperimentalne grupe); Mc - Mena control (Aritmeti~ka sredina kontrolne grupe); F - F-test; p - Probability (Vjerovatno}a);
OKVZ - Agility in the air (Okretnost u vazduhu); KOPAL - Bat coordination (Koordinacija
palicom); OKNT - Agility on the ground (Okretnost na tlu); MSDM - Long jump (Skok udalj
iz mjesta); MTRS - Triple jump (Troskok iz mjesta); MPTS - Pentuple jump (Petoskok iz
mjesta); MDPK - Deep bend on the bench (Duboki pretklon na klupi); M[PA - Split ([pagat); MISP - Contortion with wand (Iskret palicom); MSUK - Standing on one leg along the
balance bench (Stajanje na jednoj nozi uzduž klupice za ravnotežu); MRAV - Standing on
one leg with the eyes closed (Stajanje na jednoj nozi sa zatvorenim očima); MFLA - Flamingo (Flamingo).
Tabela 7: Multivarijantna analiza varijanse između eksperimentalne
i kontrolne grupe ispitanika u motoričkim sposobnostima na finalnom mjerenju
Table 7: Multivariate analysis of variance between subjects of experimental
and control groups in motor skills at the final measurement
Wilk's Lambda Test
RAO's F-approximation
Q
Table 6 presents the univariate analysis of variance tests of
motor skills by comparing the results of the arithmetic means
of the experimental and control groups at the initial measurement. Based on the coefficient of F-relations and their significance (P-Level) it can be concluded that there was no
statistically significant difference in the levels of motor skills
between experimental and control groups.
The analysis of Table 7 which presents the results of tests of
difference of levels significance of the arithmetic mean of
all motor tests between final measurements of experimental
and control groups samples showed statistically significant
difference, since the WILK’S LAMBDA was .011, which by
Rao`s F-approximation of 36.96 gives a significance difference at the level of Q=.000. Therefore, in the applied
system of motor skills, the experimental group subjects
statistically differ significantly from the subjects in the control
group by higher level.
90
.011
36.96
.000
Na Tabeli 6 prikazana je univarijantna analiza varijanse
testova motoričkih sposobnosti upoređivanjem rezultata
aritmetičkih sredina eksperimentalne i kontrolne grupe na
inicijalnom mjerenju. Na osnovu koeficijenata F-odnosa i
njihove značajnosti (P-Level) može se konstatovati da nije
utvrđena statistički značajna razlika nivoa motoričkih sposobnosti između eksperimentalne i kontrolne grupe.
Analizom Tabele 7 u kojoj su prikazani rezultati testiranja
značajnosti razlika nivoa aritmetičkih sredina svih motoričkih
testova između finalnog mjerenja uzorka eksperimentalne i
kontrolne grupe utvrđena je statistički značajna razlika, po{to
WILK’S LAMBDA iznosi 0,011, {to Raovom F-aproksimacijom od 36.96 daje značajnost razlika na nivou od Q= 0,000.
Prema tome, u primenjenom sistemu motoričkih sposobnosti, ispitanici eksperimentalne grupe statistički značajno
se razlikuju većim nivoom od ispitanika kontrolne grupe.
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Tabela 8: Univarijantna analiza varijanse između eksperimentalne
i kontrolne grupe ispitanika u motoričkim sposobnostima na finalnom mjerenju
Table 8: Univariate analysis of variance between subjects` motor skills
in experimental and control groups at the final measurement
MS
Effects
MS
Error
Varinasa
Me
Mc
p
OKVZ
13.35
14.56
4.25
17.86
.24
.027
KOPAL
3.72
4.46
1870.18
16.53
113.13
.000
OKNT
4.99
4.88 10644.33
53.95
197.29
.000
MSDM
195.23
173.06 16521.94
232.45
71.08
.000
MTRS
503.40
483.93
3912.06 1337.06 2926.07
.000
MPTS
695.80
664.05 40970.97 2359.57
MDPK
37.84
33.44
290.52
M[PA
164.09
161.59
MISP
79.06
MSUK
5.69
MRAV
53.11
52.48
MFLA
3.75
3.24
F
17.36
.000
65.32
4.45
.039
107.25
128.37
.84
.044
81.88
11.13
146.53
.08
.044
5.46
6.92
11.69
.59
.045
27.79 2004.60
.01
.047
3.98
.041
9.24
2.32
Table 8 shows the univariate analysis of variance tests of
motor skills by comparing the results of the arithmetic mean
of the experimental and control groups at the final measurement. Based on the value of the errors proportion of statistical inference (p-level) it is clearly demonstrated that the
specific training model that was applied in the experimental
group, caused a statistically significant improvement with all
the observed variables. Determined difference in the level
of motor skills with the subjects in the experimental group
is primarily reflected in the coordination and explosive force
whose variables show statistical significance at the level of
.01, while the variables that are characterized by flexibility
and balance show the significance level of .05.
Na Tabeli 8 prikazana je univarijantna analiza varijanse
testova motoričkih sposobnosti upoređivanjem rezultata
aritmetičkih sredina eksperimentalne i kontrolne grupe na
finalnom mjerenju. Na osnovu vrijednosti proporcije pogrešaka
statističkog zaključivanja (p-level) jasno je pokazano da je
specifični trenažni model koji je primjenjen kod eksperimentalne grupe, izazvao statistički značajan pomak kod svih
posmatranih varijabli. Utvrđena razlika u nivou motoričkih
sposobnosti kod ispitanika eksperimentalne grupe prvenstveno se ogleda u koordinaciji i eksplozi vnoj snazi čije
varijable pokazuju statističku značajnost na nivou od .01,
dok varijable koje karakteri{u gipkost i ravnotežu pokazuju
nivo značajnosti 0,05.
Conclusion
Zaključak
The study was conducted on 52 subjects, consisting of
populations of elementary school students, aged 11-12 years,
divided into two subsamples of the 26 subjects each (control
group and experimental group). Initial testing was performed
in both subjects` groups in motor skills. The experimental
group was subjected to a specific training model for a period of 12 weeks, which included the practice of catching,
passing and ball handling in handball, and for the control
group regular physical education classes were the only form
of exercise. Upon completion of the experimental model of
training, the subjects underwent final testing.
Istraživanje je sprovedeno na uzorku 52 ispitanika koju čini
populacija učenika osnovne {kole, starosne dobi 11-12
godina, podjeljenih na dva subuzorka od po 26 ispitanika
(kontrolna i eksperimentalna grupa). Izvr{eno je inicijalno
testiranje kod obje grupe ispitanika u motoričkim sposobnostima. Eksperimentalna grupa je bila podvrgnuta specifičnim
trenažnim modelom u trajanju od 12 sedmica, koji je obuhvatao vježbe hvatanja, dodavanja i vođenja lopte u rukometu, a kontrolnoj grupi je redovna nastava fizičkog
vaspitanja bila jedini oblik vježbanja. Po zavr{etku primjene
eksperimentalnog trenažnog modela, ispitanici su podvrgnuti finalnom testiranju.
91
SHORT SCIENTIFIC PAPER
KRATKI NAUČNI ČLANAK
Legend/Legenda: Me - Mena experimental (Aritmeti~ka sredina eksperimentalne grupe); Mc - Mena control (Aritmeti~ka sredina kontrolne grupe); F - F-test; p - Probability (Vjerovatno}a);
OKVZ - Agility in the air (Okretnost u vazduhu); KOPAL - Bat coordination (Koordinacija
palicom); OKNT - Agility on the ground (Okretnost na tlu); MSDM - Long jump (Skok udalj
iz mjesta); MTRS - Triple jump (Troskok iz mjesta); MPTS - Pentuple jump (Petoskok iz
mjesta); MDPK - Deep bend on the bench (Duboki pretklon na klupi); M[PA - Split ([pagat); MISP - Contortion with wand (Iskret palicom); MSUK - Standing on one leg along the
balance bench (Stajanje na jednoj nozi uzduž klupice za ravnotežu); MRAV - Standing on
one leg with the eyes closed (Stajanje na jednoj nozi sa zatvorenim očima); MFLA - Flamingo (Flamingo).
Goranovi}, S. et al.: CONTRIBUTION OF EXPERIMENTAL PROGRAMME ...
T-test results, which determined the difference between
initial and final measurement of the subjects in control group,
indicated that a statistically significant difference in the
level of motor skills was not achieved. The analyses of the
results obtained by t-test with the subjects in experimental
group, we conclude that there is statistically significant difference in all tests of motor skills between the initial and
final measurement, except in the test OKVZ. Exceptional
significant importance was shown in the following tests:
MSDM, MTRS, MPTS, which define explosive force, as well
as test the MSPA, which defines the flexibility and at the
level of significance of .01.
The analysis of multivariate analysis of variance on the initial
measurement it can be determined that the subjects of
experimental group do not show statistically significant differences in the level of motor skills compared to the subjects
in the control group. The results of multivariate analysis of
variance at the final measurement indicate that the experimental group subjects at the multivariate level, statistically
differ significantly with the results of motor skills compared
to the control group subjects (Q =. 000). This advises us of
the remarkable positive effect of a specific training program
on the development of motor skills with subjects in the
experimental group.
Given that the results of applying the experimental work
program (intensive catching, passing and ball handling in
handball) for 12 weeks are positively valorized, this study
has particular applicability in training practice:
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•The results can contribute to the rationalization of the
teaching process in the planning, programming and
work implementation in the process of regular and
additional physical education classes using the experimental work program, not just with handball
content, but according to the needs, or according to
individual preferences of the subjects
•The results can contribute to the proper direction and
selection of potential candidates to engage in handball.
The results of the research can serve as a basis for future
research, which would encompass other anthropological
characteristics (morphological characteristics, cognitive
abilities, the characteristics of conative and social status)
while it would certainly obtain even more valid information
about the population of students at this age.
The experimental treatment also differentiated these two
groups of subjects in all tests of functional skills.
Another positive effect of the program is reflected in its
educational effects, and direct improvement of the subjects`
specific skills. Disadvantages of the program can be found
in its duration, which should have taken a little longer looking from this point and distance. The program allows planning
in continuous longer time intervals; then these results would
serve as transitive information that could in terms of organizational sense, influence the future direction and program
content. Danger that may result from this program is to
continue the program without the corrections and evaluations.
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eksperimentalne grupe u razvoju motoričkih sposobnosti.
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praksi:
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