
VOLUME 11 - ISSUE 2 - DECEMBER, 2009

SCIENTIFIC JOURNAL OF SPORT AND PHYSICAL EDUCATION

FACULTY OF SPORT AND PHYSICAL EDUCATION

UNIVERSITY OF SARAJEVO

UDC 796.011



HOMO SPORTICUS ISSUE 2 2009 1



HOMO SPORTICUS ISSUE 2 2009 1



HOMO SPORTICUS ISSUE 2 20092

ISSN: 1512 – 8822 (print)
ISSN:  1840 – 4324 (online)

UDC 796.011

Published by
Faculty of Sports and Physical Education

University of Sarajevo

Editor - in - Chief
Izet Rađo

Responsible Editor
Husnija Kajmović

Editorial Board 
Karl Sudi, Austria

Izet Rađo, Bosnia and Herzegovina
Milovan Bratić, Serbia
Milan Čoh, Slovenia

Dobromir Bonacin, Bosnia and Herzegovina
Milena Mihalački, Serbia

Edvin Dervišević, Slovenia
Goran Sporiš, Croatia

Hans-Peter Holtzer, Austria
Igor Jukić, Croatia

Nusret Smajlović, Bosnia and Herzegovina
Duško Ivanov, Macedonia

Bojan Jošt, Slovenia
Goran Marković, Croatia

Sergej Ostojić, Serbia
Julijan Malacko, Serbia

Dragan Milanović, Croatia
Martin Sust, Austria

Duško Bjelica, Montenegro
Husnja Kajmović, Bosnia and Herzegovina

Marjeta Mišigoj-Duraković, Croatia
Nejc Sarbon, Slovenia
Dragana Berić, Serbia

Dijana Avdić, Bosnia and Herzegovina

Advisory Board
Nermin Nurković (BiH), Mithat Mekić (BiH), Nedjeljko Vidović (BiH), Azra 
Kozarčanin (BiH), Ivan Hmjelovjec (BiH), Muriz Hadžikadunić (BiH), Žarko 

Bilić (BiH), Sabahudin Dautbašić (BiH), Munir Talović (BiH), Žarko Bilić 
(BiH), Farid Ljuca (BiH), Safet Ćibo (BiH), Aziz Šunje (BiH), Almir Mašala 
(BiH), Emir Pašalić (BiH), Mensura Kudumović (BiH), Besalet Kazazović 
(BiH), Safet Kapo (BiH), Siniša Kovač (BiH), Muhamed Tabaković (BiH), 
Asim Bradić (BiH), Senad Turković (BiH), Lejla Šebić – Zuhrić (BiH), Ifet 

Mahmutović (BiH), Patrik Drid (Serbia), Slavko Obadov (Serbia)

Secretary and Technical support
Safet Rašinlić

Editorial office
Fakultet sporta i tjelesnog odgoja

Patriotske lige 41, 71 000 Sarajevo
Bosnia and Herzegovina

htpp//www.fasto.unsa.ba/homosporticus/
e-mail:homosporticus@fasto.unsa.ba

Text editing
Faculty of Sports and Physical Education

Desing, layout & DTP
Y Studio d.o.o. Sarajevo

Printed by
„ŠTAMPARIJA FOJNICA“ d.o.o. Fojnica

Printed in 200 copies

Indexed in: COBISS.BH, Index Copernicus, EBSCOHost, SPONET
© Copyright 2009 by Faculty of Sports and Physical Education



HOMO SPORTICUS ISSUE 2 2009 3

Contents

Acknowledgemens

Jasmina Šoše
CANONICAL RELATIONS BETWEEN COGNITIVE ABILITIES AND SPECIFIC MO-
TOR ABILITIES OF SITTING-VOLLEYBALL PLAYERS 

Amel Mekić, Husnija Kajmović and Izet Radjo
INFLUENCE OF THE MORPHOLOGICAL CHARACTERISTICS AND MOTOR ABILI-
TIES AT THE PERFORMANCE OF THE LEFT AND RIGHT KATA-GURUME TECH-
NIQUE IN BOSNIA AND HERZEGOVINA JUDOKAS

Aldvin Torlaković
THE EFFECTS OF INTENSIVE LEARNING THE BASIC ELEMENTS OF SWIMMING 
WITHIN THE FRAME OF EX-CURRICULUM ACTIVITIES UPON THE ELEMENTARY 
SCHOOL CHILDREN

Rusmir Mrković, Munir Talović, Eldin Jelešković and Haris Alić
CORRELATION OF REFEREEING MOTOR CHARACTERISTICS AND SUCCESS AT 
FOOTBALL REFEREES IN THE SARAJEVO CANTON

New Book

Instructions for Autors

5

6

10

14

19

VOLUME 11 - ISSUE 2 - DECEMBER, 2009



HOMO SPORTICUS ISSUE 2 20094



HOMO SPORTICUS ISSUE 2 2009 5

VOLUME 12 - ISSUE 2 - 2009

Acknowledgemens

This issue was financing suportet by Ministry of Education and Science, Government of Federation of Bosnia and Herzegovina.

Editorial



HOMO SPORTICUS ISSUE 2 20096

Introduction

During the competition and the training process an athlete per-
forms movements that vary from those seemingly simple mo-
vements, like running, to movements of extreme complexity in 
structure. In addition, most sports include a necessary coordi-
nation of movements between two or more athletes. An athlete’s 
performance then, demands skills at tasks which involve move-
ment within a very limited time, and very often these movements 
involve an interaction with moving objects and opponents. Thus, 
it is of essential importance to understand the way in which an at-
hlete accepts and processes information within their environment.
The ability to quickly and efficiently process information that is 
specific to a certain sport task represents one of the defining cha-
racteristics of sport expertize. Given this situation, the reason to 
seek a foundation of explanation for the differences in motor skills 
within cognitive theories of information is important. In accor-
dance to such a theoretical approach, an athlete is viewed as 
an intelligent receiver and translator of information that performs 
movements with various degrees of efficiency (Hodges, Starkes, 
MacMahon, 2006). Many authors claim that it is almost impossi-
ble to find significant differences among the factors that affect the 
acquisition of perceptual-motor functions and those that affect 
the acquisition of  intellectual skills (Rosenbaum, Carlson, Gilmo-
re, 2001; Schmidt and Bjork, 1992). To complicate this matter, 
neuroscience only offers more evidence of the similarity between 
the acquisition of perceptual-motor functions and intellectual 
skills. Even the early works of Holmes (1939) have shown that 
damage to the cerebellum usually results in low muscle tone, de-

layed initiation of movements, and motor planning defects and 
tremors, all of which draw us to the conclusion that the cerebe-
llum controls and coordinates movement. In addition to this, nu-
merous research has also shown that the cerebellum also affects 
cognitive functions.
Therefore, since the game of sitting-volleyball is of a very dyna-
mic character, consisting of fast actions, and since it demands 
abilities of fast planning, decision making, and fast reactions to 
stimuli, we expect that the cognitive abilities of an athlete will be 
a major factor for successful motor performance for the game of 
sitting-volleyball.

Methods

Participants
The research consisted of 68 participants, all of whom were si-
tting-volleyball players from Bosnia and Herzegovina. The sample 
enfolds all of the best registered sitting-volleyball players from 
Bosnia and Herzegovina and among them were the members of 
the national sitting-volleyball team. We can consider these athle-
tes to be elite athletes because the national team of Bosnia and 
Herzegovina is the current World Champion of sitting-volleyball, 
six-time champion of Europe, and winner of the Paralympic Ga-
mes held in Athens, Greece in 2004.

Sample of variables
The sample is described by eleven variables. Variables for the 
estimation of the cognitive abilities (efficiency of perceptive pro-
cessing -GVT1, efficiency of successive processor - GVL4, effi-

Jasmina Šoše

Canonical relations between 
cognitive abilities and specific motor abilities of 
sitting-volleyball players
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Ključne riječi: Kognitivne sposobnosti, specifične motoričke sposobnosti, sjedeća odbojka, kanonička korelaciona analiza
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1 Teachers’ Training Faculty, University “Džemal Bijedić” in 
Mostar, Bosnia and Herzegovina

Abstract
This research was conducted in order to assess the relations and the in-
tensity of correlation between the cognitive abilities and the specific motor 
abilities of sitting-volleyball players. The sample consists of 68 subjects 
that are the best registered sitting-volleyball players in Bosnia and Herze-
govina. This study is described using four variables for the estimation of 
cognitive abilities and eight variables for the estimation of specific motor 
abilities.  The methods used for gathering data were a Cybernetic battery 
of tests KOG-3 and objectified tests for the estimation of specific motor 
abilities of the sitting-volleyball players. The correlation between the set of 
cognitive variables and the set of motor variables is estimated by means 
of using Canonic Correlation Analysis. Results of the research suggest 
that there does not exist a correlation between the cognitive and the spe-
cific motor abilities of sitting-volleyball players.

Sažetak
Istraživanje je provedeno u cilju utvrđivanja relacije i intenziteta poveza-
nosti između kognitivnih sposobnosti i specifične motoričke spretnosti 
igrača sjedeće odbojke. Uzorak od 68 ispitanika, najboljih registriranih 
reprezentativnih igrača sjedeće odbojke u BiH, opisan je sa četiri varijable 
za procjenu kognitivnih sposobnosti i osam varijabli za procjenu speci-
fične motoričke spretnosti. Prilikom prikupljanja podataka koristili smo 
se Kibernetičkom baterijom testova KOG-3 i objektiviziranim testovima 
za ispitivanje situacione motorike odbojkaša. Povezanost između seta 
kognitivnih varijabli i seta varijabli za procjenu specifične motoričke spret-
nosti procijenjena je korištenjem kanoničke korelacione analize. Rezultati 
istraživanja sugeriraju da ne postoji povezanost između kognitivnih i spe-
cifičnih motoričkih sposobnosti igrača sjedeće odbojke.
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ciency of simultaneous processor – GVS1 and general intellec-
tual efficiency – GOIQ) were measured by a Cybernetic battery 
of tests of intelligence KOG-3 (Wolf, Momirović and Džamonja, 
1992). The other eight variables pertain to the situational-motor 
abilities area of the research. These eight variables are:
The ability to consecutively suppress the ball with the fingers 
(SMUP), the ability to consecutively suppress the ball by passing 
or bumping the ball (SMUO), the precision in suppressing the ball 
with the fingers (SMPP), the elevated precision of suppressing 
the ball with the fingers (SMLP), the elevated precision of suppre-
ssing the ball by passing or bumping the ball (SMOL), the ability 
to alternately suppress the ball by passing or bumping the ball 
(SMLD), the precision of a tactical serve of the ball (SMPT), and 
lastly, the efficiency in spiking the ball (SMLZ). All of these varia-
bles are measured using objectified tests designed for estimating 
the situational-motor abilities of sitting-volleyball players.

Results

Table 1 indicates the values of the basic parameters of descriptive 
statistics, the values of Skewness, Kurtosis, and the Kolmogorov-
Smirnov test. The values of the Kolmogorov-Smirnov test indicate 
that only two variables in the distribution of results have a stati-
stically relevant variation from a normal distribution. These two 
variables are the ability to consecutively suppress the ball with 
the fingers and the ability to consecutively suppress the ball by 
passing or bumping the ball. Aside from these two variables, sin-
ce the greatest difference between the relative and the theoretical 
cumulative frequency of all of the other variables (D max) is lower 
than the constant (K-S test) 0.20 the other variables are normally 
distributed. However, since the variation of those two variables 
is not very large we have decided to use these obtained results 
within our analysis.

High results obtained of cognitive tests were scaled in such a way 
that the high results imply highly developed abilities. Pertaining to 
the variables for estimation of situational-motor abilities, higher 
results mean better motor performance, while lower results rep-
resent weaker motor performance. Both, canonical correlations 
and statistical significance of the sets of canonical correlations 
and canonical coefficients are shown in Table 2. They indicate 
that there is no statistically significant correlation between the 
cognitive and the motor abilities given the levels of statistical sig-
nificance of p<0.01 and p<0.05.

Discussion

Although our research has not shown there to be a relationship 
between the intellectual and the motor abilities of these athletes, 
some research has shown that there is a relationship between 
these abilities; and the most evident case of this relationship 
occurs when athletes perform motor tasks of high levels of com-
plexity.
In simple situations, as in the testing situation of this research, 
motor performance demands a significantly lower representation 
of a cognitive component for these performances; whereas, in 
the process of performing taks in a situation that is more complex 
motor performance becomes more and more cognitive. Such a 
complex cognitive behavior aims at producing a maximal state of 
economy between the efficiency in the usage of adequate effec-
tors and the manifesting of some other inner components of mo-
tor behavior (e.g. personal characteristics and emotions during 
solving specific motor problems, which is recognized in a style of 
actualizing motor abilities).
Based on the results of his research Bala (1999) generates the 
general conclusion that relations between cognitive and motor 

N Min Max Dx M SD Skew Kurt Dmax KS-z

GVT1

GVL4

GVS1

GOIQ

SMUP

68

68  

68

68

68

-2.14

-0.62

-1.68

90.00

17.00

350.65

160.72

244.73

123.00

210.00

    0.17

  0.103

    0.22

303.17

326.90

   0.54

399.04

    0.24

109.22

  44.37

    0.73

    0.43  

    0.92

250.20

  33.16

  -0.78

  -1.90

  -0.31

  -0.48

398.75

187.19

227.98  

399.05

399.96

  13.22

0.07

0.13

0.07

0.07

0.23

0.20

0.20

0.20

0.20

0.20

SMUO 68 11.00 115.00 307.73   26.75   20.38 237.74 265.43 0.22 0.20

SMPP 68 10.00 300.00   13.81   67.60   58.12 399.35 286.72 0.08 0.20

SMLP 68   6.00   40.00 197.25   32.01 176.85   -1.64 198.76 0.10 0.20

SMOL 68   3.00   35.00 146.11 399.86 326.29   -0.39 431.91 0.04 0.20

SMLD 68   2.00   26.00 400.57 447.43 216.41 295.87 319.29 0.10 0.20

SMPT 68   1.00   10.00     0.43 278.51 299.52     0.57 154.01 0.04 0.20

SMLZ 68 10.00    40.00 463.88   30.40 132.71   -1.45 143.97 0.09 0.20

Table 1. Descriptive Statistics of Basic Parameters

NO. R R2 HI DF WILKS PROB.

1 0.5467 0.2989 44.9800 32 0.4784 0.0677

2 0.4877 0.2378 23.3198 21 0.6823 0.3293

3 0.2562 0.0657 6.7521 12 0.8952 0.8731

4 0.2046 0.0419 2.6096 5 0.9581 0.7622

Table 2. Canonical Correlations and Significance Levels for Sets of Canonical Correlations. 
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abilities indicate the existence of a general ability of adaptation 
during the solving of motor tasks in motor-cognitive problem si-
tuations. This general ability of adaptation Bala defines as motor 
behavior, and some even call it motor intelligence. The level of 
motor behavior depends on the complexity of the motor task and 
the motor-cognitive problem; i.e. his results indicate that as a 
situation is more simple the cognitive component will be mini-
mally represented in motor behavior. A complex situation on the 
other hand, according to Bala, transforms into cognitive behavior 
and aims at producing a maximal state of economy between the 
efficiency in the usage of adequate effectors and the manifesting 
of some other inner components of motor behavior.
It is well-known that any acquisition of motor skills has its cogniti-
ve stage, and because of this, in this stage motor skills are tightly 
related to cognitive skills. Motor skills rely on the same principles 
as intellectual skills during their acquisition, and both have their 
basis within cognitive functions. That is to say, during motor per-
formance higher mental processes are used in order to analyze 
goals and the way in which to achieve those goals. Thus, in this 
stage it is possible for an athlete to recognize the mental proce-
sses involved in a movement, during the process of acquiring 
motor skills. However, once a mental program has been acquired, 
as a final instance in the process of every kind of learning, even 
a motor one, there is a stage of automatization in which there is 
needed less of a conscious effort for the performance of motor 
skills. By becoming automatized a movement acquires a certain 
autonomy related to the cognitive abilities, especially if we are 
talking about movements estimated in this research. Due to this 
occurence it is safe to speak about the nonexistence of a correla-
tion between cognitive skills and motor skills at the executive pha-
se of movement. This is supported insofar as while describing the 
process of the acquisition of movement and its execution, Bala 
(1999) claims that such is accomplished thanks to the activity of 
the Central Nervous System, and that it is a necessary activity of 
the cortex during the process of acquiring motor tasks, since the 
given tasks need to be comprehended in advance.
During the acquisition of motor tasks a process of regulation gets 
activated through a system of feedbacks (through various recep-
tors that are very important in those muscles that are kinestetic 
for movements of joint and those which react for tasks such as 
speeding up and a change in balance). However, when motor 
tasks become automatic a process of regulation is not needed 
anymore; only a system of control is needed. In short, if the task 
is simple only a system of control is necessary, and if the task is 
complex the priority of performing the task is  favored by a proce-
ss of regulation which includes cognitive functioning. 
Maybe the most significant explanation of relation between co-
gnitive and motor abilities was given by Fitts and Posner (1967). 
They claim that during the process of acquisition of motor skills 
an individual is progressing through the cognitive stage, then the 
associative stage, and finally the individual reaches the level of 
an automatic (autonomous) stage. To describe this progression, 
the cognitive stage is characterized by an intellectual approach, 
in which a person relies more on instructions and feedback from 
their environment. Performance at this level is characterized by 
the conscious control of different elements of the motor skill 
and it lacks the fluidity which characterizes later levels of per-
formance. Next, coordination is developed through the associ-
ative phase; during this phase the elements of a motor skill are 
getting integrated into more polished actions that can be rapidly 
and flexibily appointed. In the autonomous phase, performance 
finally becomes more independently releated to cognitive control 
and the role of attention becomes significantly low. At the same 
time, the performance of the individual gets less sensitive to in-
terference from enviromental information. Hence, according to 

Fitts and Posner, when athletes acquire high skill levels the level 
of attention and cognitive control decreases. Similar results have 
been presented by Schiffrin and Schneider (1977). In their model, 
Schiffrin and Schneider confirm that automatic processing has 
low levels of attention, which is contrary to controlled information 
processing, which demands attention. In contrast to controlled 
information processing then, automatic processing is fast, easy, 
and its not under conscious control (Williams, A.M., Davids, Wil-
liams J.G., 2000). Thus many authors often speak about con-
scious and subconscious processes within this context (Shiffrin 
and Schneider 1977, Schneider, Dumais and Shiffrin, 1984). And 
by this principle many different motor performances in sport can 
be explained. For example, a skillful athlete usually uses subcon-
scious processes when performing tennis serves or hitting a golf 
ball. According to this distinction, automatic control arises when 
an athlete starts to move from the level of conscious process-
ing to the level of subconscious information processing.  This 
further indicates that motor skills can be performed with a very 
limited scope of attention and contribution of cognitive abilities; 
as such, athletes can focus their attention on other tasks.  Fis-
chman and Oxendine (1993) give an example of Michael Jordan 
who was able to carry out the dribbling of a basketball at full 
speed and change direction without conscious effort, which has 
left him space to focus on the positions of other players and assi-
gn the best strategy to reach the basket. Smith (1996) claims that 
both sorts of information processing are an integral part of the 
behavioral repertoir of an athlete from the moment a movement 
has been acquired to its final and independent execution.  Some 
authors have also indicated that the sole reflection on motor 
skills and a conscious try to accelerate them generally aggravate 
performance (Jarvis, 2004). Elite skiers usually don’t reflect on 
sequential movements that they perform during skiing. On this 
level of performance, attention can be focused solely on the ski 
flags or the terrain. The remaining performance of these athletes 
is performed without any effort and conscious reflection about 
any other separate aspect of the motor technique (Williams, A.M., 
Davids, Williams J.G., 2000).

These changes arise due to a decreased attentional scope that is 
necessary for the performance of motor tasks. Such an advan-
cement in technique enables an athlete to direct their attention on 
other aspects within their environment and for them to develop 
more subtley strategies of performance (Glencross, 1978, prema 
Williams, A.M., Davids, Williams J.G., 2000). In other words, if an 
elite athlete thinks too much about his movements while skiing it 
can deteriorate his performance (Baumeister, 1984; Gallwey and 
Kriegel, 1977). From a cognitive perspective, the direction of con-
scious attention towards different parts of a motor skill can de-
range an acquired motor program of control over an action. This 
result of an excessive usage of the conscious feedback mecha-
nism or of a redirection towards some other form of control dur-
ing performance of the motor task is called paralysis by analysis.
The results of our research have probably been affected by the 
type of motor tasks performed in testing. Specifically, in the 
research we have analyzed closed movements. The degree to 
which we consider motor skills to be closed is due to being re-
stricted to the environment in which the motor skill is performed, 
an environment that is predictable and unchangeable (Jarman, 
2004). Although sitting-voleyball is a sport which demands ope-
ned skills, the testing situation created conditions which have 
been controled by the researcher so circumstances were pre-
dictable. The sense of control then, over the situation and the 
predictability of the motor tasks performed, decreased the level 
of impact of cognitive abilities on the performace of motor tasks.  
The testing motor tasks were very simple in structure and were 
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automatically performed; thus, it is hard to expect more signifi-
cant intellectual engagement while responding to motor tasks of 
this type without bigger situational changes. We can also expect 
that the characteristics of the sample, which is small in size and 
particularly selected, has contributed to the cause of an absence 
of a correlation, especially if we have in mind that one of the ca-
nonic correlations occurs at the border of statistical significance 
(p=0.07). It is possible that results would reach a level of statisti-
cal significance if there had been a greater number of participants 
in the research.
In addition, the analysis of motor abilities has been conducted in 
testing conditions and not in a realistic situation of sport com-
petition. It is therefore safe to say that such a method of collec-
ting data affected the results of the research. Whereas, during a 
competition a significant dynamic of movement, which is perfor-
med without predefined order and routine, is present.  What was 
absent then is the characteristic of the situation of competition 
that possesses a factor of uncertainty. This uncertainty manifests 
a significant use of perceptive abilities, e.g. the need for fast pla-
nning, decision making, and the ability to anticipate the reactions 
of opponents. Certainly, our discoveries would be more valid if 
our testing would have been conducted in an authentic sport situ-
ation, which is a recommendation for future research.

Conclusion

A statistical significant correlation between cognitive abilities (in-
tellectual abilities, perceptive abilities and successive information 
processing) and specific motor abilities has proven to be nonexi-
stant. This result indicates the conclusion that the examined at-
hletes have acquired a high level of competency of performing 
motor tasks because they do not rely on cognitive abilities during 
the performance of movements. We can say that the performance 
of motor skills is automated because when these elite sitting-vo-
lleyball athletes perform movements they do not rely on cognitive 
abilities. The control over motor skills and the performance of the-
se movments is a very important factor in achieving a successful 
performance, not only when the demand for processing consi-
sts of a small amount of information, but also in more complex 
situational circumstances that require decision making abilities.  
In such circumstances, althetes only need to make a choice of 
which technique to use in a given situation.
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Introduction

Based at previous research of the morphological characteristics 
and motor abilities influences in judo, there should be enough 
information that give us complete insight at the structure and 
domination of certain anthropometric characteristics during judo 
match. Success formula in judo at the time being represents just 
the hypothetically set hierarchic structure of the abilities, charac-
teristics and judokas knowledge, important in high sport result 
achievements. Based at structural and biomechanical judo anal-
ysis confirmed by the previous investigations (Sertić & Vuleta, 
1997., Bratić, 1998., Banović, 2001., Takeuchi at al. 1999.; Kaj-
mović at al.2007.; Kajmović at al.2008.; Franchini at al. 2001.b.; 
Monteiro at al. 2001.; Takeuchi at al. 1999.), it can be presumed 
that three motor-functional abilities are presudne for success in 
judo – strength, coordination and aerobic – anaerobic endurance. 
Each strength type (maximal, repetitive, explosive and static) is 
applied during the match, making stronger judokas more superior 
than their counterpart, in a case of the same level of technical 
knowledge. 
Therefore the influence of the strength at the success in judo has 
not been jet determined completely. Judo match can be consi-
dered as an out minding of two judokas. Applied method and 
work load influence at morphological characteristics of judokas. 
It is desirable to have as much as of muscle mass in total body 

weight. Excess subcutaneous tissue means larger body weight, 
which leads to higher weight category, which usually means less 
chance for the success at the competition (Sertić, 2004).

For the learning and execution of the complex technical – tacti-
cal elements, and adjusts to specific judo match conditions, it is 
necessary to have outstanding developed coordination abilities 
(Rađo & Kajmović, 2001). Judokas speed is of most importance 
considering that it is necessary to take by surprise the opponent 
with quick reaction, weather during the attack or defense. In con-
traire the opponent has time to “read” visualized action and make 
a counterattack. Aim of the paper id to determine the influence of 
the morphological characteristics and motor abilities at the per-
formance of the hand judo technique KATA – GURUMA to the left 
or to the right in Bosnia and Herzegovina judokas.

Method

Sample of the examines
Sample of the examinees consisted of 87 male judokas form 
B&H, aged 18-30 with at least five years of experience in judo, 
divided in to all of the seven weight categories. Judokas were 
healthy without any morphological and locomotors aberrations. 
Only criterion was the five year long period of judo training. 
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Abstract
Main goal of this research is to determine the influence of the morpholo-
gical characteristics and motor abilities at the performance of the left and 
right kata gurume in Bosnia and Hezegovina judokas. Research was con-
ducted in 2008 under the auspices of the Judo association of B&H, during 
summer training camps in Neum and Trebinje. Sample consisted of 87 
judokas, senior and junior age and included all of the seven weight cate-
gories. The determination of the morphological characteristics and motor 
abilities influence at the performance of the kata gurume was done by the 
use of the regression analysis. Results bring us to the conclusion that the 
situational efficiency in not only under the influence of the morphological 
characteristics, body weight precisely but is influenced also by the explo-
sive strength. To conclude, regression analysis paints us a real existing 
picture which shows that the fundamental ability for the successful and 
efficient performance of left and right kata –gurume is explosive strength.

Sažetak
Cilj ovog istraživanja bio je da se kod džudaša utvrde utjecaji morfoloških 
karakteristika i motoričkih sposobnosti na izvođenje tehnike kata-guruma 
u lijevu i desnu stranu kod džudista u BiH. Istraživanje je sprovedeno u 
2008 godine pod okriljem džudo saveza Bosne i Hercegovine, na ljetnim 
kampovima koji su održani u Neumu i Trebinju. Obuhvatilo je 87 džudasa 
seniora i juniora u svih sedam tezinskih kategorija. Za utvrđivanje utjecaja 
morfoloskih karakteristika i motoričkih sposobnosti na izvođenje tehnike 
kata-gurume vršeno je regresiskom analizom. Rezultati istraživanja nam 
daju zaključak da uticaj morfološke karakteristike, tačnije mase tjela do-
kazuje da situciona efikasnost ne zavisi samo od mase tjela, nego od 
ekspozive snage koja ima veliki utjecaj na izvođenje kata guruma u desnu 
i lijevu stranu. Dakle regresionom analizom smo dobili stvarnu sliku a to je 
da je za uspješno i efikasno izvođenje kata gurume u desnu i lijevu starnu, 
jedna od fundamentalnih sposobnosti eksplozivna snaga

1Faculty of Sport and Physical Education, University of Sarajevo
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Sample of the variables
Research conducted at the sample of judokas comprehends the 
testing and measurement inside three anthropological sections:

Morphological characteristics
Motor abilities
Situational performance of the left and right Kata-Guruma tech-
nique

Variables for the assessment of the 
morphological characteristics and motor 
abilities

Predictor variables for the assessment of 
the morphological characteristics: 
Body height (AVIS)
Body weight (MASTJL)

Predictor variables for the assessment of 
the motor abilities:
Flexibility test
Toe Touching (MFLPRK)
Shoulder Flexibility (MFLISK)
Standing Front split (MFLPRR)

Explosive strength tests
Vertical jump (MFESVM)
Broad jump (MFESDM)
20 m Sprint (MFE20V)

Coordination tests
Bat Coordination (MKTOSP)
Air coordination (MKTOZ)
Ground coordination (MAGONT)
Letter run test (MAGTUP)

Grading criterion for the left and right kata-
guruma technique
Experimental performance of technique, was graded by the five 
grades scale (Bratić 1998), general differentiating criterion was 
the following:           

Grade 5 (five) timely performed attack and entrance in to the 
opponent, good contact, well disturbed balance, coordinated foot 
and arm work, controlled performance of technique, in rhythm 
and tempo, safely and efficient, precise.
Grade 4 (four) excellent performance of judo technique but so-
mewhat disturbed above mentioned components.
Grade 3 (three) good performance of the judo technique, minor 
mistakes, but generally, movement structure does not change, 
performance is still stabile.
Grade 2 (Two) very good performance of the technique, with mi-
nor mistakes, movement structure does not change, performance 
is not completely stabile. 
Grade 1 (one) bad quality performance, major deficiencies, mo-
vement structure significantly changed, element performance is 
not satisfactory. 

Data analysis method
For the determination of the predictor variables we used regressi-
on analysis method.

Results and Discussion

Regression analysis of the criterion variable 
Right Kata-Guruma 
Regression analysis of the criterion variable Right Kata-Guruma 
gives us information on the level of the morphological and motor 
abilities influence at the technique performance. With this space 
of morphological characteristics and motor abilities 45 % of joint 
variability is explained with criterion variable defining the level of 
technique performance. 
Multiple correlation coefficients R have high statistical value 
(.72), at the (p < .000).level of significance.
Analyzing the table with individual influences of the variables for 
the assessment of the morphological characteristics and motor 
abilities at the kata guruma technique, it is evident that at the level 
of the statistically significant partial influences at criterion have 
explosive strength and body weight. 
Derivation of the variables at the first main component gave us 
4 variables responsible for the performance of the right kata gu-
rume. 
Analyzing the influence of the individual morphological characte-
ristics and motor abilities, it can be seen that most statistically si-
gnificant influence at criterion variable have AMAS – body weight, 
MFESVM – vertical jump, MFESDM – broad jump, MFE20V – 20 
m sprint standing start, significant at the p-.01 to p-.05 level.
This lead us to the conclusion that the influence of the morp-
hological characteristics, body weight precisely proves that the 
situational efficiency is not only dependable on body weight but 
also on explosive strength which has a great influence at the right 
kata gurume. 

Regression analysis paints us a real existing picture which shows 
that the fundamental ability for the successful and efficient perfor-
mance of right kata –gurume is explosive strength. 
At the partial level variables comprising predictor system and par-
tially explain and efficiency of the right kata gurume performance 
are body weight and explosive strength. Question arise: why co-
ordination and flexibility variables are not statistically significant 
in predicting situational efficiency of the right kata gurume? The 
answer is in sample of the examinees. Examines are top level ju-
dokas, and they have high level of the technique quality, and tech-
nique represents coordination. Their technical performance does 
not depend on conscious level of the central nervous system. 
They have dynamic stereotypes of the technique performance at 
the lower structures of the central nervous system functioning 
at subconscious level. That is the probably the reason why we 
did not get the variable of the coordination as predictive values. 
Obtained data have their logic, as judo is explosive sport, at top 
level by body mass and explosiveness and not by coordination 
and flexibility. That confirm variables derived. Derived variables of 
body weight and explosive strength confirmed themselves throu-
gh previous investigations and comply with the theory of judo as 
sport with explosive characteristics.

         R =, 72475124; R =, 52526436
         Adjusted   R =, 44828020
         F (12, 74) = 6, 8230
         p <, 00000
        Std. Error of estimate: 74278
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Regression analysis of the criterion variable 
left Kata-Guruma 
Regression analysis of the criterion variable Left Kata-Guruma 
gives us information on the level of the morphological and motor 
abilities influence at the technique performance. With this space 
of morphological characteristics and motor abilities 37 % of joint 
variability is explained with criterion variable defining the level of 
technique performance. 
Multiple correlation coefficients R have high statistical value 
(.68), at the (p < .000).level of significance.
Analyzing the table with individual influences of the variables for 
the assessment of the morphological characteristics and motor 
abilities at the kata guruma technique, it is evident that at the level 
of the statistically significant partial influences at criterion have 
explosive strength and body weight. 
 Analyzing the influence of the individual morphological charac-
teristics and motor abilities, it can be seen that most statistically 
significant influence at criterion variable have AMAS – body wei-
ght, MFESVM – vertical jump, MFESDM – broad jump,  significant 
at the p-.01 to p-.05 level.

This lead us to the conclusion that the influence of the morp-
hological characteristics, body weight precisely proves that the 
situational efficiency is not only dependable on body weight but 
also on explosive strength which has a great influence at the left 
kata gurume. 
Regression analysis paints us a real existing picture which shows 
that the fundamental ability for the successful and efficient perfor-
mance of left kata –gurume is explosive strength. 
Based at the motor aspects we gained a similar situation as in 
right kata gurume performance. Again statistically significant va-
riables are body mass and explosive strength, while no statistical 
significance have coordination variables. From motor view in reali-
zation are involved same motor mechanisms necessary for the re-
alization of the kata –gurume at top level. It clearly shows that the 
judokas mastered motor act and that main role in realization have 
explosive capacities supported by body mass not by coordination. 
   
         R =, 67910451; R =, 46118293
         Adjusted   R =, 37380719
         F (12, 74) = 5, 2782
         p <, 00000
        Std. Error of estimate: 79132

Table 1. Regression analysis of the criterion variable Right Kata-Guruma  

St. Err. St. Err.

BETA of BETA B of B t(74) p-level

Intercept 6,14 3,93 1,56 ,12

AVIS ,03 ,12 ,00 ,02 ,30 ,75

AMAS ,31 ,12 ,02 ,00 2,61 ,01

MFLPRK -,10 ,10 -,01 ,01 -1,00 ,31

MFLISK -,00 ,09 -,00 ,00 -,04 ,96

MFLPRR ,04 ,09 ,00 ,01 ,42 ,67

MFESVM -,37 ,10 -2,88 ,81 -3,54 ,00

MFESDM ,39 ,12 2,24 ,69 3,23 ,00

MFE20V -,24 ,12 -1,02 ,50 -2,01 ,04

MKTOSP -,16 ,10 -,13 ,09 -1,51 ,13

MKTOZ -,08 ,10 -,16 ,19 -,84 ,39

MAGONT -,05 ,10 -,04 ,08 -,57 ,56

MAGTUP -,08 ,10 -,07 ,09 -,74 ,45

Table 2. Regression analysis of the criterion variable Kata-Gurume to the left

St. Err. St. Err.

BETA of BETA B of B t(74) p-level

Intercept 4,06 4,19 ,96 ,33

AVIS -,08 ,13 -,01 ,02 -,63 ,52

AMAS ,32 ,12 ,02 ,00 2,53 ,01

MFLPRK -,11 ,11 -,02 ,02 -1,05 ,29

MFLISK -,03 ,09 -,00 ,00 -,32 ,74

MFLPRR ,08 ,10 ,00 ,01 ,80 ,42

MFESVM -,33 ,11 -2,54 ,86 -2,94 ,00

MFESDM ,50 ,12 2,87 ,73 3,89 ,00

MFE20V -,07 ,13 -,30 ,53 -,56 ,57

MKTOSP -,08 ,11 -,07 ,09 -,79 ,43

MKTOZ -,21 ,11 -,38 ,20 -1,91 ,05

MAGONT -,02 ,10 -,019 ,09 -,20 ,83

MAGTUP -,02 ,11 -,026 ,10 -,25 ,79
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Conclusion

Analyzing the results of the criterion variables of the right kata 
gurume it is evident that at the level of the statistically significant 
partial influences at the criterion have explosive strength and body 
mass variables. Four variables responsible for the performance 
of the right kata gurume are AMAS – body weight, MFESVM – 
vertical jump, MFESDM – broad jump, MFE20V – 20 m sprint 
standing start. Analysis of the regression analysis of criterion 
variable left kata gurume show three variables responsible for its 
performance: AMAS – body weight, MFESVM – vertical jump, 
MFESDM – broad jump. This leads us to conclusion that morpho-
logical characteristics, body mass precisely influence situational 
efficiency of the right and left kata gurume, while motor ability of 
explosive strength has fundamental, large influence at the tech-
nique performance of the treated sample, of the top level judokas 
in Bosnia and Herzegovina.
It can be concluded that there is a lot of space in mastering of this 
technique in competition which will result with the more quality 
results in B&H judokas.       
Analyzing the investigation it is clear that the top level judokas 
in B&H have situational performance of kata gurume technique 
determined by body mass and explosiveness. This fact does not 
put flexibility and coordination variables at the low level, in fact, 
technical movements become automatic and at the top level of 
performance. It is also noticeable that better performed is right 
technique, while left side technique is significantly weaker. The 
reasons for this state can be found in training process and trai-
ning technology of the judokas at their clubs. 
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Introduction

From the point of view of intensifying of school process, it me-
ans that the students are to be offered many attractive contents, 
adjust them to their age, the level of their characteristics and ski-
lls, the level of their motoric skills and achievements, or simply, 
to provide every student teaching process to be carried out in 
accordance with their actual antropological status (Beiner, 2002). 
Research had shown that children who are in free time engaged 
with some sport, faster and more effective acquire the basic ele-
ments of swimming (Torlaković, 2009). Every additional form of 
physical activity, beside the regular classes of Physical educati-
on, is of great use and importance for the young student, especi-
ally taking into consideration swimming that is the motoric skill of 
high utility. Thus, it’s needed to employ all disposable resources 
in order to raise the swimming literacy on a higher level. When a 
child acquires the skills of swimming, diving, jumping, the other 
skills are also developed such as: fighting spirit, systematic qua-
lity and discipline in carrying out of the tasks and healthy attitude 
towards the group (Findak, 2003). No any other physical activity 
can have such an impact on the person such as swimming does. 
In some sense, our existence is related with the moving in water 
(Dahl, 2009). Swimming and water activities have very soothing 
effect on all body parts, organs and physiological functions (Fin-
dak, 1995). Specific feature of swimming is seen in a fact of a 
need for changing the body position (a transition from vertical to 
horizontal position), different way of breathing, fictitious weight 

loss that demand not only adjustment but also learning of mo-
ving in water as a new environment (Radjo, 1997). Swimming 
is not mere sport, but neccessary skill needed for knowing how 
to move through water. The research results of non-swimmers’ 
training showed that the process od adaptation is needed for all 
candidates starting with the training (Atha, 1982). On the other 
hand, the main aim of sport swimming is rationalism which is 
manifested in economical, uniform straightforward to score of 
some section using a specific technique (Volčanšek, 2002). The 
assessment of swimming knowledge or swimming speed only 
can save the time, but it is of the same value the assessment in 
regard of knowledge and swimming skills due to high utility of 
swimming (Leko, Grčić-Zubčević, 1999). The aim of the research 
is to establish the effects of intensive programme of learning the 
basic elements of swimming through extra-curriculum activities 
lasting up to 12 hours upon the elementary school children.

Methods

Sample of the examinees 
The research has been conducted on the sample comprising of 
88 elementary school pupils of 3rd grade at two Elementary Sc-
hools from Municipality of Ilijaš (Sarajevo Canton, Bosnia and 
Herzegovina). The examinees were of 9.3 age + 7 months, of 
both sexes. There were 55 girls (62.5 %), height 136.2 + 7.1 cm, 
weight 32.3 + 7.0 kg and 33 boys (37.5 %), height 135.8  + 7.8 
cm, weight 34.1 + 7.9 kg.

Aldvin Torlaković

The effects of intensive learning 
the basic elements of swimming within the 
frame of ex-curriculum activities upon the 
elementary school children
Key words: training of non-swimmers, swimming, extra-curriculum activities
Ključne riječi: obuka neplivača, plivanje, vannastavne aktivnosti

Preliminary communication

Abstract
The research had been conducted on the sample consisting of 88 girls 
and boys attending the 3rd grade of Elementary School. The aim of the 
research was to establish the effects of training of the basic elements 
of swimming created under the impact of programmed work within the 
frame of extra-curriculum acitivities. For the purpose of analysing the dif-
ferencies between initial and final testing, was used T-test for dependent 
samples as well as percentage analyses. On the basis of final parameters, 
statistically significant positive changes had been noticed with the all vari-
ables as a result of applied training programme. By correct paedagogical 
approach, the majority of children have shown positive changes in regard 
of learning of the basic elements needed for the movement in the water. 
From the theoretical and practical point of view it could be stated as this 
programme is highly useful and applicable as a form of extra-curriculum 
activity.

Sažetak
Istraživanje je provedeno na uzorku od 88 djevojčica i dječak trećih razre-
da osnove škole. Cilj istraživanja bio je da se utvrde efekti obuke osnovnih 
elemenata plivanja nastalih pod uticajem programiranog rada u okviru 
vannastavnih aktivnosti. Za analizu razlika između inicijalnog i finalnog 
testiranje primijenjen je T-test za zavisne uzorke i procentualna analiza. 
Na osnovu dobijenih parametara utvrđene su statistički značajne pozitivne 
promjene kod svih varijabli kao rezultat primijenjenog programa obuke. 
Pravilnim pedagoškim pristupom kod većine djece je pokazala pozitiva-
ne promjene u učenju osnovnih elemenata potrebnih za kretanje u vodi. 
Gledano iz ugla teorije i prakse može se konstatovati da je program vrlo 
koristan i upotrebljiv kao jedan od oblika vannastavnih aktivnosti. 

Olympic Swimming Pool Center Sarajevo, Bosnia and Herzegovina
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Sample of variables
Every examinee was separately tested, and the result of testing 
have been included into charts. The estimation was done accor-
ding to the following criteria:

The basic elements of adaptation for the prolonged stay in water:
Head dive (HD) – is able / is not able to dive the head under the 
water with deep breath

Diving of an object (DO) - is able/ is not able to dive and pick up 
light object from the depth of 140 cm

Feet jump into shallow water (FJS) - dare to jump /not dare to 
jump on feet into shalloow water of 120 cm

Feet jump into deep water (FJD) - dare/ not dare to jump into 200 
cm deep water

Floating on belly (FB) - can/can not float for > 5 seconds

Back floating (BF) - can / can not float for > 5 seconds

As criteria variables within the estimation of both initial and final 
condition of knowledge about swimming, candidates were eva-
luated numerically from 1 to 5. These criteria are modified ones, 
from the seminar held in Lipik in 1983 (Kazazović, 2007).

Swimmer – (5) jumps on feet into deep water on his own, swims 
minumum of 40 m – two styles and comes out from the pool on 
his own

Swimmer a beginner – (4) jumps on feet into deep water on his 
own, swims using free technique for 25 m and comes out of the 
water on his own

Semi-swimmer – (3) jumps on feet on his own, swims for 10 -15 
m using free techinque, comes out from the pool on his own or 
with help of an instructor.

Floater – (2) is able for a short period of time to maintain floating 
on chests and to swim using free technique for 10 m and comes 
out from the pool on his own or with help of an instructor.
Non-swimmer- (1) does not have any knowledge on swimming

Swim section:
Initial condition of swam out meters by free style – 1 hour
Transitional condition of swam out meters by free style - 6 hour
Final result of swam out meters by free style -12 hour

Program of training

The programme comprising 12 hours of acquiring the basic ele-
ments of swimming was carried out within the complex of Ol-
ympic pool in Sarajevo, during work days, one hour per day in 
the morning hours (table 1). The training had been carried out 
by the professors of Physical education and sport. All examinees 
were subjected to the same both programme and testing under 
equal conditions. During the research, initial, transitive and final 
testing were conducted. During the first hour, they were exami-
ned in order to establish the level of their knowledge of moving 
in the water, so after the initial testing, they have been divided 
into homogenous groups. Each group consisted of 6 to 7 pupils. 
As a model of assessment of initial and final condition, the fo-
llowing facts were taken into consideration: swam out length in 
meters and the impression of an instructor that was the basis for 
selecting them into different groups: non-swimmer, floater, semi-
swimmer, swimmer beginner and swimmer.

Data processing methods 

For the purpose of knowing the knowledge of the basic activities 
needed for being in the water, the results are presented in frequ-
encies and percentage values. The difference between initial, 
transitive and final testing on meters as well as the assessment 
of swimming knowledge had been checked out by T-test for de-
pendent samples. 

Table 1. Schematic survey of the training programme –12 hours’ programme

Programme 12 hours 1 2 3 4 5 6 7 8 9 10 11 12
Initial testing of the candidates *
Simple exercises of adjustment and moving in 
the water:
1. Exercises of adjustment to water * *
2. Breathing exercises – watching in the water * * * * * * * *
3. Exercises of maintaining the horizontal  
    posit.

* * * * * * * * *

4. Exercises of sliding on the water * * * * * * * * *
Exercises for acquiring the swimming tec-
hinques
5. Set of style exercises (on the floor) * * * * * * * * * * *
6. Exercises in the basic swimming movements
    (on the floor)

* * * * * * * * * * *

7. Exercises for feet movement (in the water) * * * * * * * *
8. Exercises for hands movement (in the water) * * * * * * *
9. Exercises for improvement of coordination           
    and jumps (in the water)

* * * * *

10. Exercises for synchronization of feet 
      and hands movement – crawl

* * * *

11. Exercises for synchronization of feet 
      and hands movement – back side

* * * *

Final testing of the candidates *
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Results and Discussion

During the initial testing it was noticed that majority of exami-
nees have been with modest swimming knowledge. The valu-
es of initial parameters of all variables show that the group was 
heterogeneous. Even 76.1 % of examinees were apsolute non-
swimmers (figure 3). The programme of training had caused the 
process of homogenization of all functions that are important for 
moving in water (table 2). It is especially visible with the adapta-
tion elements being a basic phase in training of non-swimmers. 
Discrimination of the results of knowing the basic elements of 
adaptation of children for staying in water with both initial and 
final testing show that apsolute improvements occurred (figure 
1). All candidates showed as they are freed from fear, that was 
neccessary for further activities.
On the basis of arithmetic mean of the results at the beginning 
and in the end of the programme, as well as on the basis of the 
importance of changes being tested by T-test for dependent 

samples, it is obvious that the programme has produces posi-
tive effects (p=0,00). Analyzing the assessment of swimming 
knowledge, it could be stated that significant statistical changes 
occurred between the initial and final check up with these varia-
bles (table 3).
At the beginning of training, the average score was 1.5. In final 
check up there were significant improvements and it is noticable 
in average score 3.4 (figure 2).
.At final testing 28,4 % of examinees showed the knowledge of 
moving in water that put them into a category of swimmers. The 
same percentage of examinees was noticed within the category 
of semi-swimmers. Very good index is significant increasing 
number of swimmers beginners that was 13.6 %. Although du-
ring the final check up, there was 2.3 % of non-swimmers, it 
is important to point out as they also succeeded to acquire the 
basic elements of adaptation, to swim short section less than 10 
meters by which they did not fulfilled the condition the lower limit 
needed for getting into the category of floaters (table 4).

Table 2. Results of initial and final testing of the basic elements of adaptation for staying in water

Head dive Diving of an object Feet jump into 
shallow water

Feet jump into 
deep water

Floating on 
belly

Back floating

   Initial 20
22,7 %

16
18,2 %

15
17 %

6
6,8 %

5
5,7 %

6
6,8 %

Final 88
100 %

88
100 %

88
100 %

86
97,7 %

88
100 %

88
100 %

Figure 1.  Results of assessment of the basic elements of adap-
tation for staying in water.

Table 3.  Results of T-test for dependent samples for swimming knowledge assessment.

Std.Dv.
Mean Std.Dv. N Diff. Diff. t df p

SWIM 1 1,511364 ,994171

SWIM 2 3,420455 1,229163 88 -1,90909 ,990023 -18,0893 87 0,00

Figure 2. The results of differencies in arithmetic mean with initi-
al and final assessment of swimming knowedge

Table 4. Percentage results of initial and final testing of swimming knowledge assessment.

 Swimmer Swimmer a beginner Semi-swimmer Floater Non-swimmer TOTAL

Initial 0
0%

8
9,1%

8
9,1%

5
5,7%

67
76,1%

88
100%

Final 25
28,4%

12
13,6%

25
28,4%

24
27,3%

2
2,3%

88
100%
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This shows that systematic and intensive repeating of good con-
tents of learning the basic elements of swimming leads to signifi-
cant improvement within relatively short period of time (figure 3).

Figure 3. Percentage survey of the results selected accor-
ding to the swimming klowledge assessment.

On the basis of result analyses of arithmetic mean of T-test for 
dependent samples, it is noticed that there are statistically signifi-
cant changes in variables in regard of swam out meters for each 
sequence. Analyzing the initial and transitive testing (p=0.00), 
transitive and final (p=0.00) and initial and final (p=0.00), it 
could be stated the continuous growth of the results (table 5). 
Acquiring the motoric skills in water and swimming out the secti-
ons had progressive dynamic. During the transitive testing on 6th 
hour of training, the average group result was 7.7 m. Comparing 
of these parameters give noticable improvements as a result of 
good preparation caused by adequate adaptation programme in 
the first part of training (figure 4). In the second part of the pro-
gramme there was a progression in regard of meters being swam 
out that, on average, was 12 meters (figure 5). The acquired skills 
of moving in water were additional motivation for further work and 
success. By the end of the programme, significantly better results 
are visible related to initial testing (figure 6).
These results show good effects of intensive non-swimmers tra-
ining. In final testing a signiciantly higher homogeneousness of 
examinees is stated. It clearly shows that such form of extra-cu-
rriculum activities within the population of young school children 
is very neccessary and useful.

Figure 4. Result of differencies of arithemtic mean in regard to 
dynamic of swam out meters from the first till the sixth hour.

 
Figure 5. Results of differencies of arithmetic mean in regard to 
dynamic of swam out meters from the sixth till the twelfth hour

                     
Figure 6. Results of differencies of arithmetic mean of swam out 
meters at initial and final testing

Table 5. The results of T-test of dependent samples for swam out meters in sequences at initial, transitive and final result.

Std.Dv.
Mean Std.Dv. N Diff. Diff. t df p

I     Class 3,76136
7,60519

VI   Class
11,48864

10,87758 88 -7,72727 5,118655 -14,1616 87 ,000000

I     Class 3,76136
7,60519

XII  Class 23,54545
16,36362 88 -19,7841 12,06539 -15,3821 87 ,000000

VI   Class 11,48864
10,87758

XII  Class 23,54545
16,36362 88 -12,0568 9,932367 -11,3873 87 ,000000
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In some previous researches, it was concluded that the achie-
vements of non-swimmers for the period of 12 hours are pretty 
modest ones, but experinced teachers acquire much better re-
sult than inexperienced ones (Atha, J., A.D. Kinnear, and J.S. 
Sawbridge 1982). During learning, when children experience su-
ccess in different tasks, this produces intrinsic pleasure, which 
encourages them to want to persist and improve their competen-
ce (Shapiro, Yun, & Ulrich, 2002).

Conclusion

The results of this research show that the examinees have signifi-
cantly improved their skills in regard to acquire the basic elements 
of adaptation in water that is very neccessary for them to proceed 
with further activities. It could also be concluded that during the 
non-swimmers’ training of young school children, a psycholo-
gical adaptation is of great importance and which is carried out 
through various water activities. These activities are needed to be 
performed during the first phase, and periodically repeated thro-
ughout the entire training. As it was expected, the dynamic of 
swimming out per sequences was accompanied by the growth of 
results. In the second half of training, the examinees had shown 
better progress in regards of swam out meters. These conclusi-
ons had been stated by other authors who treated the same su-
bject. Methodology of intensive training of non-swimmers within 
the frame of extra-curriculum activities that has been applied in 
this research showed as very efficient one, and the main reason 
for that is the application of adequate methodical principles of sy-
stematicness and graduality that is of crucial importance working 
with the children of this age.We have to be fully aware of the fact 
that being familiar with the basic swimming skills can save life. 
Drawning is the very top cause of death among youngsters up to 
16 years old. The aim of this work is not to consider and descrbe 
the details that are generally known, but the basic purpose is to 
analyze the effects of realised intensive programme lasting 12 
hours. From the scientific point of view, non-swimmers’ training 
represents paedagogical process of conveying the skills from the 
instructor to non-swimmers aiming to prepare them for the inde-
pendent and safe staying in water. Unfortunatelly, the majority of 
children in Bosnia and Herzegovina finish their schooling without 
systematic learning of the basic swimming elements. Exercises 
and water games have very strong educational role. Programme 
itself can be very useful and absolutely there is no any obstacle it 
to be applied within the frame of Physical education with the yo-
ung school children. The use of this programme could have long 
lasting positive effects not only because of acquring the basic 
elements of swimming but aslo for the socialization of children 
through pleasant being together. This could be the way to create 
a good basis children gradually, through play, get to know the 
elements and to develop into independent and safe swimmers. 
The final aim of this training within the frame of extra-cirriculum 
activity of elementary school children, should be the creation of 
correct motoric stereotype in the field of swimming and moving 
in the water till the end of elementary school education.  Also, 
it can be concluded that the programme is applicable in all en-
vironments where there are basic conditions for swimming ac-
tivities. The results of research could be good basis for further 
research projects directed to improve the curriculum of Physical 
education of young elementary school children through the se-
gment od swimming.
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Introduction 

Football refereeing efficiency as well as in other sports, whose 
results are not physically  measurable, is  limited with the anthro-
pological status of referees (Delalić, 2002). The purpose of this 
paper is to extract predicted set of essential, relatively accessible 
and reliable anthropological features of football referees (anthro-
pometrical and basic-motor) whose level of success depends on 
refereeing. The fact that football referees during a football match 
pass up to 12 km, and that their high intensity movements are up 
to 17% of the total motion (D’ottavio and Castagna, 2001), and 
that is  higher VO2 max affect a lot to the performance of referees 
who referees at  the high level (Castagna and D’ottavio, 2001)), 
tells us how important the abilities of a football referee are. Of 
course, other skills other than motor skills also play a key role, 
as a good psychological and mental preparation, motivation and 
communication skills (Bartha, at al., 2009). 

Anthropological status of referees from the aspect of Kinesiologic 
Sciences predefined considerable number of essential features 
and for that reason it is accessed to the test selection (variables) 
of subspace of anthropological status that is in practice used to 
estimate capacity required for  football refereeing license in or-
der to allocate characteristic group of licensed referees in accor-
dance with the existing criteria and to give significance to applied 
tests such as: 
1. Anthropometrical characteristics; 
2. Basic-motor skills; 
To be able to treat general problems of successful football refe-
reeing, it is necessary to fulfill the necessary conditions in order 
to achieve high quality and modern football refereeing and this 
refers to the following:
1. Knowing and studying football games rules; 
2. It is necessary to have psycho- physical readiness, good heal-
th, mental and social maturity, balance and authority of a football 
referee personality; 
3. It is necessary to know and follow the modern trends of fo-
otball games development.
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Abstract
The aim of this study was to determine the influence of basic motor skills 
to the success of the refereeing at football referees in the Sarajevo Can-
ton. Population,  a sample of respondents is derived from, are football 
referees in the Sarajevo Canton. There were about  90 of them, average 
age of 31.5 ± 1.5 who have met the criteria for obtaining a football re-
feree license for next season at all levels of competition in Bosnia and 
Herzegovina. The sample of variables in this research covers the areas 
of basic motoring(18) and assessment of refereeing success in football 
game (7) variables. 
Regression analysis revealed that prediction set has influence on the 
football refereeing success of referees in the area of basic motor skills 
where we can see that the mutual correlation of r .63 indicates a relatively 
high multiple correlation, and a group of predictor variables has significant 
36% of a common variance with a group of criteria variables, which expla-
ins the common variability between predictor system and the criterion 
variables as well. Such a correlation was significant at the level of p = .05 
As the football is the action with almost the biggest complexity and that 
the football referees can, as direct actors in a football game, contribute 
very much to the final result of a football match, we can say that the se-
lected predictor system quite well predicts the criteria that are important 
for football referee success. Of course, in the process of training, it is 
necessary to pay attention to the development of not only one dimension 
of motor space but also of all basic motor-skills, with the organization of 
motor units by taking modern training methods

Sažetak
Cilj ovog rada je da se utvrdi utjecaj bazično motoričkih sposobnosti, na 
uspješnost suđenja kod nogometnih sudija sarajevskog kantona. Popula-
cija iz koje je izveden uzorak ispitanika su nogometne sudije sarajevskog 
kantona,njih n=90,prosječne dobi od 31,5 ± 1,5 koji su zadovoljili krite-
rije za dobijanje licence za suđenje u nogometu za narednu takmičarsku 
sezonu na svim nivoima takmičenju u Bosni i Hercegovini. Uzorak varijabli 
u ovom istraživanju hipoteski pokriva prostore bazične-motorike (18) i 
procjene uspješnosti suđenja u nogometnoj igri (7) varijabli.
Regresijskom analizom utvrđeno je da prediktorski skup ima utjecaja na 
uspiješnost suđenja nogometnih sudija u prostoru bazično motoričkih 
sposobnosti gdje se vidi da sa međusobnom  korelacijom od  r .63 uka-
zuje na relativno visoku multiplu korelaciju i da skupina prediktorskih vari-
jabli  ima značajnih 36% zajedničke varijance sa skupinom kriterijskih va-
rijabli, što objašnjava zajednički varijabilitet između prediktorskog sistema 
i kriterijske varijable. Takva povezanost je bila značajna na nivou p = .05 
S obzirom da je nogomet aktivnost s gotovo najvećim kompleksitetom te 
da su nogometni suci kao direktni akteri u jednoj nogometnoj utakmici, 
mogu itekako doprinijeti kajnjem ishodu jedne nogometne utakmice, mo-
žemo reći da izabrani prediktorski sistem dosta dobro predviđa kriterije 
koji su važni za uspješnost u suđenju nogometnih sudija. Svakako da u 
procesu treninga treba obratiti pažnju na razvoju svih bazično-motoričkih 
sposobnosti, a ne samo jedne dimenzije motoričkog prostora uz organi-
zaciju trenažnih jedinica suvremenim metodama treninga.
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A very important condition for successful refereeing is to be fa-
miliar with rules of a football game and to follow  the development 
trend of modern football game. However, to have all of this done 
in practice, capabilities of a referee are extremely important since 
it is found that increasing of endurance makes football referee 
overall mobility increased as well. Besides, it helps a referee to 
make better decisions that ultimately affect on the level of refer-
eeing success. Having all this in mind, the problem of this paper 
is the impact of basic motor skills on refereeing success of the 
Sarajevo Canton football referees.

Methods

Survey samples
Samples for the survey are football referees of the Sarajevo can-
ton N=90,average age of 31,5 ± 1,5 who have met the criteria 
to get a license to be referees for the next season at their levels of 
competition in Bosnia and Herzegovina.

Variation samples 
Variations to estimate the basic physical  capabilities

To evaluate the basic physical capabilities the following tests 
have been selected which measure: 
Explosive strength, speed, coordination, repetitive strength, flexi-
bility and balance. All of the basic physical capabilities will be 
tested with three tests each. Tests are standardized and published 
in publications (Gredelj, at al., 1975).
1. Standing long jump (MFESDM), 2. Standing triple jump (MFE-
TRO), 3. Standing high jump (MFESVM), 4. 20 m running, high 
start (MFE20V), 5.Foot tapping against the wall (MBFTAZ), 6.Foot 
tapping (MBFTAN), 7. Foot slalom withtwo balls (MKLSNL), 8. 
Steps to a side(MAGKUS), 9. Mobility in the air (MKTOZ),10. 
Push ups (MRESKL), 11. Lifting torso from lying position (MR-
CDTŠ), 12. Forwardbend on the bench (MFLPRK), 13. Forwar-
dbend with spread legs (MFLPRR), 14. Sidestretch (MFLBOS), 
15. Standing on a bothfeet along a balance bench with eyes 
opened(MBAU20), 16. Standing sideways on a lowbalance ben-
ch with eyes shut (MBAP2Z), 17.Standing on a foot along a ba-
lance bench(MBAU10).
Measuring of the physical capabilities was conducted in the 
big gym of the Faculty of sports for 100 days (3 days for two 
groups) always at the same time from 12:00-14:00 where every 
day 30 referees were tested in two groups . Before every test the 
samples had compulsory warm-ups for 20 min. (slow running 
5 min, 10-12 min. crouch exercise and dynamic stretching, and 
3-5 min. for individual needs. The flow of the tests was the fol-
lowing : I day : balance, flexibility , II day :coordination, speed and 
the III day: explosive strength and repetitive strength. The way the 
testing was conducted in this manner was because of the profes-
sional obligations of the candidates. 
Variations for the evaluation of success of football referees in the 
Sarajevo Canton in a football game (criteria variations)
Variation to evaluate the success of football referees in the Saraje-
vo Canton during a football math and which are going to be used 
during this research will be based on the subjective evaluation 
of former football (FIFA) referees, by watching a taped match or 
observing a match in person, and they are evaluated as follows: 
1.Grade  success in using the rules of football  VESURF
2.Grade  success in positioning and movement VESPOM
3.Grade  issuance of discipline measures VEIDME
4.Grade  issuance of technical measures VEITME

5.Grade  success in cooperation with other referees  VESCOR
6.Grade  capability in being a referee  VECBRE
7.Grade  feeling for the game and giving advantage VEFGGA

Success of the referees was evaluated on first level games and 
Cup games, on all levels of competition and fields where teams 
usually play. The success of the referees was evaluated by 3 
observers-evaluators (former FIFA referees) who have received 
written instructions and the criteria of evaluations. Surveyed can-
didates have been tested and grades from 1-5 in every variation 
and their grades were marked in the grade sheet (Mrković, 2009). 
After every game the evaluators handed in the grade sheets to the 
research head. For every variation there is a special criteria  of 
evaluating, as an example one variation is noted which tells how 
successful the referee was according to the evaluators:

Grade 5-  during the whole time of the game the referee used 
fully  LoG (Laws of the Game)  and showed confidence, respon-
sibility and quality ;
Grade 4- during the whole time of the game the referee used fu-
lly  LoG but did not show certain confidence and timeliness 
Grade 3- during the whole time of the game the referee used fu-
lly  LoG but did not show distinct routine and ease ;
Grade 2- during the whole time of the game the referee did not 
fully show the use of  LoG and did not lead the game successfu-
lly and made mistakes that had an impact on the outcome of a 
game ;
Grade 1- the referee did not use the  LoG and made mistakes that 
impacted the final score of the game.

Data processing methods 

In order to evaluate the influence of the system of predictable 
variations (basic physical capabilities) on the criteria variation 
(success in arbitrating in regards to football referees) as well as 
the co-relation of the whole system of manifested variations, the 
multiple regression  analysis will be used. It is known that by us-
ing the regression analysis the importance and magnitude of in-
fluence on the whole predictable system is determined in relation 
to the individual criteria  and the prediction of results is made in 
any criteria variation on the basis of individual influence of every 
variation of the predictable system (Rađo and Wolf ,2000) . The 
analysis was made with the SPSS program 15.0 to research the 
relation of physical capabilities and the success in arbitration.

Results and Discussion 

As it can be seen from the tables predictable elements have an 
impact on the success of arbitration of football referees in the 
area of basic physical capabilities where we can see an inter co-
relation from R .63 (Table1; Table 2; Table 3) and shows on a 
relatively high multiple co-relation and the determining number  
(R Sguare .39), which describes the joint variation in-between the 
predictable system and the criteria variation. This connection was 
significant at level Sig.= .01.  

In the area of basic physical capabilities we can say that from 
the tests of speed and flexibility two variations have been singled 
out that statistically have a great influence on the success of ar-
bitration of football referees, where as with balance one variation 
was singled out and we can conclude that the whole physical 
capabilities area was not included in this research because we 
lack explosive strength, coordination and repetitive strength. By 
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analyzing the influence of individual variations it can be conclu-
ded that the biggest statistical influence have forwardbend with 
spread legs (MFLPRR).006, standing on both feet on a balance 
bar with eyes open – MBAU20 .013, , 20 m running, high start 
MFE20V .034, forwardbend on the bench MFLPRK.034 i foot ta-
pping MBFTAN .060.  
In this part of the research the whole area of basic physical ca-
pabilities was not encompasses, the variations that have been 
singled-out that have the most statistical influence we can freely 
say that they would be more complete if the variations of explo-
sive strength, coordination and repetitive strength which should  
make a more important and full picture of a football referee during 
a football game. Speed variation , sprint  20 m high start - MFE 
20M has met the results that were on an expected level and this 
is one of the important issues for one football referee and is used 
mostly by one referee during a football match in relation to other 
elaborated variations in the area of physical capabilities. This was 

confirmed by authors Castagna, Abt, and D’Ottavio (2001) con-
firming that football referees rarely have highly intensified activi-
ties which are longer that  30m.
Results of the regression analyses show that the whole predict-
able system that in this research represent the basic physical 
capabilities of football referees of the Sarajevo canton have sta-
tistical connection with the criteria system which in this research 
makes the success of arbitration of football referees. Since foot-
ball is an activity that has almost the most complexity (referees 
are a part of football), we can say that the selected predictable 
system fairly well predicts the criteria that are important for the 
success in arbitration of football referees. Of course during the 
training process attention should be given on the development 
of all basic physical capabilities, and not only one dimension of 
the physical area of training using modern methods, and that in 
the training of one referee in endurance and actions that are not 
longer that 30m

Table 1. Relationship among predictors and criteria variables - Model Summary

Model R R Square Adjusted R Square Std. Error of the Estimate

1 .623 .388 .232 .876

Table 2.  Analysis of variance

Model Sum of Squares df Mean Square F Sig.

1 Regression 34.488 18 1.916 2.496 .003

 Residual 54.512 71 .768   

 Total 89.000 89    

Table 3. Predictors influence the system to the criteria - Coefficients

Model Unstandardized Coefficients Standardized Coefficients t Sig.

B Std. Error Beta

MFESDM -.005 .007 -.101 -.630 .531

 MFESVM -.024 .020 -.178 -1.207 .231

 MFETRO .254 .236 .154 1.077 .285

 MBFTAN .033 .049 .081 .685 .495

 MBFTAZ .077 .040 .228 1.910 .060

 MFE20M .721 .333 .286 2.167 .034

 MKLSNL -.023 .017 -.146 -1.297 .199

 MAGKUS -.057 .066 -.103 -.871 .387

 MKTOZR .040 .146 .028 .270 .788

 MRESKL -.014 .011 -.139 -1.280 .205

 MRCDTS -.002 .008 -.025 -.207 .837

 MRSCUC -.007 .007 -.108 -.944 .348

 MFLPRK -.044 .020 -.309 -2.168 .034

 MFLBOS -.001 .009 -.016 -.118 .906

 MFLPRR .031 .011 .400 2.834 .006

 MBAU20 -.068 .027 -.272 -2.563 .013

 MBAP2Z .030 .050 .066 .599 .551

 MBAU10 -.004 .009 -.053 -.492 .624
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(Castagna, C., Abt G., D’ottavio S. (2002). In their work Krustrup 
i Bangsbo (2001) indicate that the rightly designed and planed 
training of endurance has a significant influence on the perfor-
mance of top level referees during a football match. 
During the football game the referee has to be where the action is, 
in order to make the right decision, so high resistance to fatigue is 
very important (Castagna, Abt and D’ottavio, 2001; 2003; 2004), 
because it makes the decision making process much easier and 
more conscience. 
In football games the arbitration decisions play an important role 
in the quality and up growth of sports. It is true that the require-
ments are high in professional football and they request a high 
level of readiness not only of the players but also of the referees 
(Johnston and  McNaughton,1994).
This tells us that in future researches we have to pay more atten-
tion to research and the influence on endurance and some specif-
ic capabilities of football referees and not only on the unspecific 
movements such as agility, explosive strength, segmental speed 
which according to this research do not have statistically signifi-
cant influence on the success of arbitration. 

Conclusion

Having in mind that football is an activity with almost the most 
complexity and that actions are conducted almost constantly, at 
one time on one side of the football field and then on the other 
side of the football field which requires the referee to move all the 
time (Peleg, 1991) in order to make the right decisions we can 
say that the selected predatory system does not predict well the 
criteria which is important for success in a football match. 
Football does not only require from a referee a high level of basic 
physical capabilities, nor only rational movement but also the ca-
pability in making crucial decisions when all capabilities are being 
tested. (Johnston and McNaughton, 1994). In football even the 
movements are not standardized, but they are variation, (Talović 
and Rađo, 2003) which requires from the referees more invol-
vement and the need to be as close as possible to the location 
where the activities are going on. It is well known that during the 
game there are many long balls, balls going diagonally across 
the whole field which asks from the referee to have exceptional 
capabilities in all segments, and even philological, when he has to 
make decisions under the pressure of fatigue and those decisions 
will not be harmful for anyone therefore we can say that in football 
there are no standards, fixed and closed stereotypes of move-
ment, but variation of plastic stereotypes are ready for alternative 
movements so this is one more requirement for the referees. 
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Roman, 12. Paper should not exceed 16 pages with double spa-
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implications. Abstract should be written in English and Bosnian. 

Key words: not more than 5, characterizing the content of the pa-
per, should be written in English and Bosnian.

Text: Text should be divided in following sections - headlines: 
Introduction, Methods (including participants, apparatus and pro-
cedures), Results, Discussion, Conclusion and References. All 
pages should be numbered consecutively commencing with the 
title page. Do not import tables or figures in text.
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as well as the relevant findings of prior research.
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Results: state the results of research.
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references. It is necessary to connect the conclusions with the 
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not follow from work. When the discussion is relatively brief it is 
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Results and Conclusion section.
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followed by the reference list. All tables must be numbered con-
secutively and each must have a brief heading describing its con-
tents. Tables must be referred to in the main text. All tables must 
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Ilustrations: Any illustration must be amrked with number accor-
ding to their  location in tekst, has to be of high quality, resolution 
and clear for further editing. Size of illustrations should be larger 
than it will be in final printed form.

References: The references in the text should be cited according 
to the APA system (see: Publication Manual of the American 
Psychological Association. 4th Edition; see also: http://www.apa.
org).
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Manuscripts will not be returned.
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ons will be returned to the author for editing.
Submitted materials will be evaluated through blind review by at 
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