ISSN 1986-6089
N

CRINCEA.

Naucno-strucni casopis o antropoloskim aspektima sporta, fizickog vaspitanja i rekreacue
Scientific-Expert Journal of Antropological Aspects of Sports, Physical Education and Recreation

013

mber 2013

e . .
- P\ Ny

771986

[ I\IH\H

60800



Publisher:
Fakultet fizickog vaspitanja i sporta,
Univerzitet u Banjoj Luci
Faculty of Physical Education and
Sports, University of Banja Luka
Editor-in-chief
Slobodan Simovi¢, University of Banja 1uka,
BIH

Editors

Milan Coh, University of 1 jubljana, ST.O

José Antonio Rodriguez, University of Los

Abndes, VEN

Editorial Bord

Zarko Bili¢, University of Mostar, BIH

Bozo Bokan, University of Belgrade, SRB

Peter Bonov, National Sports Academy, BUL

Stojan Burnik, University of Ljubljana, SO

Daniela Daseva, National Sports Academy,
BUL

Predrag Dragosavljevi¢, University of Banja
Luka, BIH

José Fernandes Filho, University of Esticio
de Sa/LLAFIEX, BRA

Zenfira Gasanova Matvejeva, Russian State
University of Physical Education, Sport, Youth
and Tourism, RUS

Muriz HadZikaduni¢, University of Sarajevo,
BIH

Walter Ho, University of Macan, CHN

Martin Holzweg, Stellenbosh University, ZAF

Slobodan Jari¢, University of Delaware, USA

Igor Juki¢, University of Zagreb, CRO

Edita Kastratovi¢, University of Belgrade,
SRB

Vladimir Koprivica, University of Belgrade,
SRB

Zdenka Krivokuca, University of Banja Luka,
BIH

Bojan Matkovi¢, University of Zagreb, CRO

Mihajlo Mijanovi¢, University of Banja Luka,
BIH

Zoran MiloSevi¢, University of Novi Sad,
SRB

Toshiko Sugino, Kogakuin University, [JPN

Petar Pavlovic¢, University of Banja Luka,
BIH

Dragan Popovi¢, Univeristy of Pristina, SRB

Milorad Prnjatovi¢, University of Haifa, ISR

Enric M. Sebastiani, University of Ramon
Liull, ESP

José Antonio Pérez Turpin, University of
Alicante, ESP

Claudie Scheuer, University of Luxembonrg,
LUX

Simo Vukovi¢, University of Banja Luka, BIFH

Nenad Zivanovi¢, University of Nis, SRB

Milan Zvan, University of Ljubljana, ST.O

Section Editors and Members

Sport

Nicolae Ochiana, University of Bacan, ROU,
editor

Luis Carrasco, University of Seville, ESP

Almir Atikovi¢, University of Tugla, BIH

Francisco Pradas de la Fuente, University of
Zaragoza, ESP

Veroljub Stankovi¢, University of Leposavic,
SRB

Physical Education

Ken Hardman, University of Worcester, GBR,
editor

Branislav Antala, University of Bratislava,
SVK

Manuel Vizuete Carrizosa, University of
Extremadura, ESP

Marjeta Kovag, University of 1jubljana, ST.O

Recreation

Dusan Miti¢, University of Belgrade, SKB,
editor

Dana Badau, University of Tirgu - Mures,
ROM

Goran Nikovski, University of Skaoplje, FJRM

Bio-medicine

Dragan Radovanovi¢, University of Nis, SRB

Violeta Dopsaj, University of Belgrade, SRB

Dusan Hamar, Comenins University, ST'K

Vladimir Jakovljevi¢, University of Kragujevac,
SRB

Nenad Ponorac, University of Banja Luka,
BIH

Theory, History and Philosophy of
Sport Editor
Nenad Suzi¢, University of Banja Luka, BIH,
editor
Jelena Ili¢, University of Belgrade, SRB
Milan Mihajovi¢, University of Megatrend,
SRB
Heris Sheikhalizadeh, University of Azad,
IRN
Assistant Editors
Adriana Luki¢, University of Banja Luka,
BIH
Kristina Panteli¢, University of Banja Luka,
BIH
Language Editors
Dalibor Kesi¢, Banja Luka, BIH (English)
Tatjana Mari¢, Banja Luka, BIH (Serbian)
Milan Ving&i¢, Banja Luka, BIH (English)
Library Consultants
Dusko Sljivié, Banja Luka, BIH (DOI
deposits)
Secretary Board
Vanja Kosi¢, Banja Luka, BIH
Web site

Jovana Danilovi¢, Banja Luka, BIH
Sasa Sljivi€, Banja Iuka, BIH
Printed by
Grafid, Banja Luka, Bosnia and Herzegovina
Copies
500
Editorial Office
Fakultet fizickog vaspitanja i sporta / Fac-
ulty of Physical Education and Sports
Univerzitet u Banja Luci / University Banja
TLuka
Bulevar Vojvode Petra Bojovica 1A
78000 Banja Luka
Bosnia and Herzegovina
Phone/Fax: 00387 (0)51 31 22 80
E-mail: ffvis@blic.net
Web site: http://sportlogia.com (full text
available free of charge)
Abstract or Indexed-in:
Academic Search Premier, CAB Abstracts,
DOAJ, EBSCO SPORTDiskus with Fulltext,
EBSCOhost Research Databases, Fulltext
Sources Online, Cab Global Health, Google
Scholar, Index Copernicus, INASP - Interna-
tional Network for the Availability of Scien-

tific Publication, Open Access Map, Open
J-gate, Science Gate, WorldCat.

Catalogued in:

Bentley University, Biblioteka Victoria de

Sa - Bibliteca Universitaria, Brown University
Library, Butler University Libraries, Califor-
nia Polytechnic State University - Robert E.
Kennedy Library, Central Michigan Univer-
isty, Central Taiwan University of Science
Technology Library, Cha Yung University of
Technology Library, COBISS.ba, COBISS.
si, Deets Library Southwestern College,
De-Yeh University Library, Electronic
Journals Library - Regensburg, Feng Chia
University, Geneva foundation for medi-

cal education and research, German Sport
University Cologne, Georgetown University,
GrandValley State University, Henderson™
State University, Hogskolan I Boras Bibli-
otek & Lirander esursers, Journal Finder
(Everest University Tampa Library, Brescia
University Library), Kaohsiung Medical
University Library E-Jurnals System, Kun
Shan University, Langara - The College of
Higher Learnig, Lund University, Macao
Polytechnic Institute Library, Mercyhurst
College Hammermil Library, MONASH
University Library, National Library of Swe-
den, Nationa Yunlln University of Science
and Technology, NHS Scotland Knowledge
Network, NIU, New York University Librar-
ies, Northern Illinois University, Open Ac-
cess Journal Search Engine (OAJSE), Proach,
San Jesé State University, Staatsbibliothek zu
Betlin, StatCounter, Technical TU Clausthal,
Universidad del Pais Vasco, University Berlin,
Université de Neuchatel, Univeriste de Lyon,
Universiteit Utrecht, Univesitet I Tromso
Universitetbiblioteket, University Library
Hamburg, University of Applied Sciences
and Arts Hannover, Univesity of Hong
Kong, University of Indianopolis, University
of New Hampshire, University of Saskatch-
ewan, University of Teesside, University of
Utah, University of Washington, University
of The West of England - Bristol, Univerza
v Ljubljani, Univerzitet Bibliothek Stuuugart,
Uniwersytet Wroclawsi, USNO James Mel-
ville Gilliss Library, Virginia Commonwealth
University, Vrije Univeristeit Amsterdam,
Vrije Universiteit Brussel, York University,
Washington State University, Winthrop
University, Wissenschaftszentrum Berlin fir
socialforschung, Wittenberg University

SportLogia journal (print ISSN 1986-
6089, e-ISSN 1986-6119, CD-ROM
ISSN 1986-6097) is published two times
in one volumen per year (every June

and December) by Faculty of Physi-

cal Education end Sports, University

of Banja Luka, Bulevar Vojvode Petra
Bojovica 1A, 78000 Banja Luka, Bosnia
and Herzegovina. Subscriptions are
available on a calendar year basis for 25
euros, one issue 15 euros + post-office
delivery costs. Printed in Bosnia and
Herzegovina.

All articles are stored and registered

in regional and national Co-opaerative
Online Bibliographic System & Service
Cobiss.net with full analytical processing
of journal.

According to Ministry of science and
technology in Gouvernment of Republic
of Stpska Sportlogia Journal is the best
scientific journal in our country.
Sportlogia Journal won the first prize in
the Festival of science under the patron-
age of Ministry of scinece and technol-
ogy in 2011.

Sportl_ogia journal is a registered trademark of Faculty of Physical Education and Sports, University of Banja Luka



Sportlogia

www. sportlogia.com

Decembra / December, 2013
Vol. 9
Issue 2

Articles

101

118

139

154

172

186

201

217

225

235
239

Separating the relevant from the
irrelevant: The SRI learning model
Nenad Suzic, Vera Jelic, and Anfkica Milivojac

Management of activities in the
opening of sporting events through
the techniques of network planning
Sretenka Dugalic

Influence of psychological characteristics
on the efficiency of the performance

of the defence against attacks by the hand
Darko Paspaly

Relations between morphological variables
and normal and pathological conative
characteristics of handball players

Veroljub Stankovié, Julijan Malacko, Ivana Bojic,
and Jelena 1li¢

Contribution of Cedomir Milic to
education of sokol staff in Herzegovina
Kristina Panteli¢ Babi¢ and Petar Pavlovi¢

Level of sprint and jump abilities and
intermittent endurance of elite young
soccer players at different positions
Pavol Pivovarnicek, Martin Pupis,

Znzana Tonhanserovd, and Martina Tokdrovi

Training effects on general and

specific motor skills on female
volleyball players 13-14 yeras old

Goran Nesié, Dejan 1iié, Nikola Majstorovic,
Viadimir Grbié, and NedZad Osmantkal

Analysis and differences the basic motor and
situational motor abilities between female
handball players in the BiH first federale league
and the First league of the Republic Srpska
Srdan Paviovié, Munir Talovié, Elvir Kazazovi,

and Rasim Lakota

Use of an authorial training technology
during technical and tactical training of
women epee fencers

Zoryana Semeryak, Yuriy Briskin,

Maryan Pityn, and Oleksandr Vaulin

Gudelines for authors

Bibliography of articles

Clanci

101

118

139

154

172

186

201

217

225

235
239

Odvajanje bitno od
nebitnog: OBN model ucenja
Nenad Suzic, Vera Jelié i Ankica Milivojac

Upravljanje aktivnostima u fazi
do otvaranja sportskog dogadaja
tehnikom mreznog planiranja
Sretenka Dugalié

Uticaj psiholoskih karakteristika
na efikasnost izvodenja odbrane
od napada rukom

Darko Paspaly

Relacije morfoloskih varijabli

normalnih i patoloskih konativnih
karateristika rukometasa

Veroljub Stankovic, Julijan Malacko, Ivana Bojic
7 Jelena 1li¢

Doprinos Cedomira Mili¢a §kolovanju
sokolskog kadra u Hercegovini
Kristina Panteli¢ Babi¢ i Petar Pavlovié

Nivo sprinterskih sposobnosti, eksplozivne
snage 1 specijalne izdrzljivosti vrhunskih
mladih fudbalera na razli¢itim pozicijama
Pavol Pivovarnicek, Martin Pupis,

Zuzana Tonhanserovd i Martina Tokdrovi

Uticaj treninga na opste i specificne
motoricke sposobnosti odbojkasica
uzrasta 13-14 godina

Goran Nesié, Dejan 1lié, Nikola Majstorovic,
Viadinir Grbi¢ i Nedzad Osmankac

Analiza 1 razlike u bazi¢no-motorickim

i situaciono-motorickim sposobnostima
rukometasica Prve federalne lige i Prve
lige Republike Srpske

Srdan Paviovié, Munir Talovié, Elvir Kazazovié
i Rasim Lakota

Koris¢enje trening tehnologije autora
u tehnicko-taktickoj obuci macevalki
u disciplini sportski mac

Zoryana Semeryak, Yuriy Briskin,
Maryan Pityn i Oleksandr Vanlin

Uputstvo autorima

Bibliografija ¢lanaka






SportLogia www.SportLogia.com
2013, 9(2), 101-117
ISSN 1986-6089
e-ISSN 1986-6119

CD-ROM ISSN 1986-6097

ODVAJANJE BITNQG 0D
NEBITNOG: OBN MODEL UCENJA

SEPARATING THE RELEVANT FROM THE
IRRELEVANT: THE SRI LEARNING MODEL

Nenad Suzi¢', Vera Jeli¢?, and Ankica Milivojac®

'Filozofski fakultet, Univerzitet u Banjoj Luci, Bosna i Hercegovina

Faculty of Philosophy, University of Banja Luka, Bosnia and Herzegovina
2Osnovna $kola ,,Petar Ko¢i¢* Sibovska, Prnjavor, Bosna i Hercegovina
Elementary school “Petar Ko¢i¢” Sibovska, Prnjavor, Bosnia and Herzegovina
Diplomirani pedagog, nezaposlena, Boasna i Hercegovina

Pedagogue, unemployed, Bosnia and Herzegovina

EDITORIAL ARTICLE
ORIGINAL SCIENTIFIC PAPER

doi: 10.5550/sgia.130902.en.001S

UDK: 378.014.3:371.147

UVODNICKI CLANAK
ORGINALAN NUCNI CLANAK

doi: 10.5550/sgia.130902.s¢.001S

SUMMARY

The present study shows an experimental applica-
tion of the SRI model of studying in teaching, We
are talking about separating the relevant from the
irrelevant, i.e. the SRI model which was applied in a
group rotation experiment. Namely, the first group,
which included the second, the third and the fourth
class, applied the mentioned model for twelve lessons,
and three parallel classes represented group K, which
applied traditional teaching models. After the twelve
lessons the effects of the SRI model in group E and
traditional teaching in group K were measured. Then,
the students from group K applied the SRI model for
twelve lessons, and group E applied traditional teach-
ing models. Again, with the completion of both,
measurements were conducted once again. The
measurement included students’ motivation, the way
they evaluated the material and how many important
facts they memorized from the material. The results
show that the application of the SRI model gives
better effects when it comes to motivation, evaluation
of the material and memorizing facts.

Key Words: material evaluation,
memorizing facts, motivation,
studying, students’ activity.

INTRODUCTION

Phrase separating the relevant from the irrelevant
requires a selective approach, which implies that the

SAZETAK

U ovom istrazivanju prikazana je eksperimentalna
primjena OBN modela ucenja u nastavi. Radi se o
odvajanju bitnog od nebitnog, OBN modelu koji je
primijenjen u eksperimentu sa rotacijom grupa. Naime,
prvo su tri odjeljenja drugog, tredeg i Cetvrtog raz-
reda vjezbala primjenu OBN modela na 12 ¢asova, a
tri paralelna odjeljenja predstavljala su K-grupu i ra-
dila po tradicionalnom nastavnom modelu. Nakon
12 ¢asova mjereni su efekti primjene OBN modela u
E-grupi i tradiocionalne nastave u K-grupi. Potom
su ucenici K-grupe radili 12 ¢asova uz primjenu OBN
modela, a E-grupa je radila po tracionalnom nastavnom
modelu. Nakon toga izvrSena su ponovna mjerenja.
Mjerena je motivisanost ucenika, zatim kako oni
vrednuju gradivo i koliko su zapamtili najbitnije
¢injenice iz gradiva koje rade. Pokazalo se da OBN
model daje bolje efekte u motivaciji, vrednovanju
gradiva te u pamcenju ¢injenica.

Kljuc¢ne rijeci: aktivnost ucenika,
motivacija, paméenje ¢injenica,

ucenje, vrjednovanje gradiva.

uvoD

Sintagma odvajanje bitnog od nebitnog obuhvata
selektivnu paznju, pri cemu slektivna paznja podra-
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individual is focused on limited aspects of what is
being observed (Myers, 1989), selective memory, re-
lated to the expectations of the individual during the
process of memorizing (Bugg & McDaniel, 2012;
Gilovich, Griffin, & Kahneman, 2002), and selective
metacognition, which implies the individual’s ability
to choose information which he will cognitively ab-
stract (Ibid). If we want to analyze all the aspects of
separating the relevant from the irrelevant in one
theoretical framework then we have to turn to the
theory of selective learning (Bandura, 1969, 1977;
Restle, 1957). Separating the relevant from the irre-
levant is an individual, but a social act as well. Albert
Banduna calls this social aspect selective activation,
and this means that the individual selectively directs
his activity towards social setting. This thesis Bandu-
ra elaborates in the theory of selective learning (1969).

At times of learning civilization, at times of fast
information production, it is not possible to retain
memory reproductive concept of school teaching and
education typical for the 19" and the 20" centuries.
In order not to learn everything that is in the curri-
culum and syllabus and textbooks, the student needs
to learn how to separate the relevant from the irrele-
vant. In order to achieve this, we need to train students
to ask questions and give answers (Bugg & McDani-
el, 2012), to read selectively and actively (McNamara,
2004), to understand the things they are learning
(Noordman, Vomk, & Kempff, 1992), to evaluate
their own activity (Rogers, 1969). All this can only be
accomplished with the teacher’s ability to engage or
interactively include students into the process.

People read at four levels: (1) by recognizing
graphemes, graphic signs for phonemes, (2) distingu-
ishing concepts, i.e. words or groups of phonemes
separated from other words, then (3) understanding
sentences which represent graphical signs for thoughts
and (4) understanding ideas which are graphically
presented in passages, i.e. in several sentences cente-
red around the main sentence, like bees around the
queen. Schools train students to read at the third level,
and the fourth level is a precondition for efficient and
fast reading (Fry, 19906) and is something which is
unattainable in schools today. How to understand
ideas and separate the relevant? First, view the text
vertically. Second, recognize the key facts. Third, ask
the key question for each idea. Fourth, circle the key
information or thoughts (Ibid, p. 61). This simple
method can be applied in the existing curriculums
and syllabuses and textbooks. It is precisely this that
we researched in the three school subjects of lower-
-class teaching.

According to researches, if the student asks que-
stions on his own about the topic being learned and

zumijeva da se u svakom trenutku osoba fokusira na
ogranicene aspekte onog Sto opservira (Myers, 1989),
selektivhu memoriju, koja se vezuje za ocekivanja
osobe koja pamti (Bugg i McDaniel, 2012; Gilovich,
Griffin i Kahneman, 2002), te na selektivhu meta-
-kogniciju, koje podrazumijeva sposobnost osobe da
odabere informacije koje ¢e kognitivno izdvojiti (Ibid).
Ako ove aspekte odvajanja bitnog od nebitnog zelimo
opservirati u jednoj teoriji, tada se nuzno otijentiSemo
na teoriju selektivnog ucenja (Bandura, 1969, 1977;
Restle, 1957). Odvajanje bitnog od nebitnog jeste
individualni, ali je i socijalni ¢in. Albert Bandura taj
socijalni aspekt naziva selektivnom aktivacijom, a to
podrazumijeva da osoba svoju aktivnost selektivho
usmjereva u skladu sa socijalnim okruzenjem. Ovu
tezu Bandura razvija u okviru teorije socijalnog uce-
nja (1969).

U vremenu ucece civilizacije u kome Zivimo, u
vremenu nevjerovatno brze produkcije novih infor-
macija, nije moguce zadrzati memorativno reproduk-
tivni koncept skolskog poucavanja i nastave koji je
bio karakteristican za XIX i XX vijek. Da ne bi uc¢io
sve §to propisuju nastavni planovi i programi i sve §to
je dato u udzebenicima, ucenik treba biti ospodobljen
da odvaja bitno od nebitnog. Da bismo ovo ostvarili,
nuzno je osposobljavati uc¢enike da sami postavljaju
pitanja i na njih odgovaraju (Bugg i McDaniel, 2012),
da citaju selektivno i aktivno (McNamara, 2004), da
razumiju ono $to uce (Dunolsky 1 Lpko, 2007; No-
ordman, Vomk i Kempff, 1992), da vrednuju vlastitu
aktivnost (Rogers, 1969). Sve ovo nemoguce je ostva-
riti bez osposobljavanja nastavnika da angazuju ili
interaktivno ukljuce ucenike u ovoj proces.

Ljudi ¢itaju na Cetiri nivoa: (1) prepoznaju grafeme,
garficke znakove za foneme, (2) razlikuju pojmove,
odnosno rijeci ili skupine grafema odvojene od drugih
rijeci, zatim (3) razumiju recenice koje predstavljaju
graficke znakove za misli 1 (4) shvataju ideje koje su
graficki predstavljene u pasusima, tj. u vise recenica
okupljenih oko jedne vodece kao pcele oko matice.
Skole osposobljavaju u¢enike da &itaju na trecem
nivou, a Cetvrti nivo ¢itanja je uslov efikasnog i brzog
citanja (Fry, 19906) 1 uporno izmice skolama danasnji-
ce. Kako citati ideje 1 izdvojiti bitno. Prvo, vertikalno
pregledati tekst. Drugo, uociti vazne cinjenice. Trece,
postaviti klju¢no pitanje za svaku ideju. Cetvrto, za-
okruziti kljué¢ne informacije ili misli (Ibid, str. 61).
Ovaj jednostavni model nije tesko primijeniti u po-
stojeéim nastavnim planovima i programima uz
upotrebu aktuelnih udzbenika. Upravo to smo u
nasem istrazivanju testirali na gradivu tri nastavna
predmeta u razrednoj nastavi.
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answers them or if we form groups which will answer
these questions, this will significantly improve meta-
cognitive understanding and memorizing the materi-
al (Gritfin, Wiley, & Thiede, 2008; Thiede, Anderson,
& Therriault, 2003; Thiede, Griffin, Wiley, & Ander-
son, 2010). If the teacher applies methods which will
direct the students to separate the relevant from the
irrelevant, to ask and answer questions on their own,
this will lead to accurate metaobservation of what is
being learned (Bugg & McDaniel, 2012). This research
shows that groups which asked and answered questi-
ons on their won were more successful at memorizing
what was being learned (Ibid, p. 927).

Researches (TIMMS, PISA) also show that eco-
nomically most prosperous countries are not neces-
sarily best at classical school proficiency tests (Zhao,
2009). The reason for this is that in the traditional
teaching practice students have to learn a lot of the
material in the curriculum and syllabus which is con-
tained in textbooks. It is necessary to train students
how to value the material, to identify what is impor-
tant and not to learn everything, Researches also show
that emotions and moral judgment about the mate-
rial significantly influence students’ motivation (Uga-
zio, Lamm, & Singer, 2012). While testing the pre-
conceptions of students about whether their actions
will have a negative or neutral outcome, the results
show that preconceptions affect motivation but are
unreliable (Young, Camprodon, Hauser, Pascual-Le-
one, & Saxe, 2010). It is precisely this dimension of
evaluating the material that this research is concerned
with. Namely, we conducted an experiment in order
to find out if students who think that the material
they are learning is important are better at learning
and memorizing than students who have an indifferent
attitude towards the same material.

Students who take notes and learn from them, in
general learn more (Kiewra et al., 1991), and when
they note down the key and the most important ide-
as, learning improves and is raised to the next level
(Huffman & Spires, 1994). This efficiency is more
emphasized if students analyze and value the things
marked as relevant, if they evaluate ideas (Mayer, 2002;
Rinehart & Thomas, 1993). Our experimental research
comprises all three levels of separating the relevant
from the irrelevant. Specifically, we measured their
curiosity, imagination, challenge, affirmation and
knowledge change if they learn based on the SRI
model in relation to the traditional way of learning.

When students themselves ask and answer que-
stions in a group interaction they memorize informa-
tion better than the groups which read the text again
or just repeat the information (Bugg & McDaniel,
2012). In our SRI experiment we applied a group

Ako ucenik sam postavlja pitanja o materiji koju
uci i ako sam na njih odgovara ili ako formiramo
grupe koje ¢e odgovoriti na ta pitanja, to znacajno
poboljsava metakognitivno razmijevanje i pamcenje
gradiva, pokazala su istrazivanja (Griffin, Wiley i
Thiede, 2008; Thiede, Anderson i Therriault, 2003;
Thiede, Griffin, Wiley 1 Anderson, 2010). Ako nastav-
nik primjenjuje metode koje ¢e ucenike voditi ka tome
da izdvajaju bitno od nebitnog, da sami postavljaju
pitanja i iznalaze odgovore, to rezultira tacnoséu
meta-opservacije onoga sto se uci (Bugg i McDaniel,
2012). Ovo istrazivanje pokazalo je da su grupe koje
su same postavljale pitanja i na njih odgovarale bolje
zapamtile ono §to se uci (Ibid, str. 927).

Istrazivanja su pokazala (TIMSS, PISA) da eko-
nomski najuspjesnije zemlje svijeta nisu ujedno i
najbolje na klasi¢nim testovima skolskog postignuca
(Zhao, 2009). Razlog tome je $to se u tradicionalnoj
nastavnoj praksi ucenicima nudi da usvoje $to vise
sadrzaja propisanih nastavnim planovima i programi-
ma koje posreduju udzbenici. Potrebno je osposobi-
ti ucenike da vrednuju gradivo, da uoce ono $to je
znacajno, a ne da uce sve odreda. Istrazivanje je po-
kazalo da emocije 1 moralno sudenje o gradivu znatno
predodreduju motivaciju ucenika (Ugazio, Lamm i
Singer, 2012). Prilikom testiranja predubjedenja uce-
nika o tome da li ¢e njihova akcija imati negativan ili
neutralan ishod, pokazalo se da ova predvidanja
djeluju na motivaciju ali da su nepouzdana (Young,
Camprodon, Hauser, Pascual-Leone i Saxe, 2010).
Upravo tu dimenziju vrednovanja gradiva zahvatili
smo ovim istrazivanjem. Naime, eksperimentalno smo
testirali da li u¢enici koji smatraju da je gradivo vazno
i znacajno bolje uce i pamte u odnosu na ucenike
koji gradivu pristupaju nediferencirano.

Ucenici koji vode zabiljeske i po njima uce, u
pravilu nauce vise (Kiewra i saradnici, 1991), a kada
biljeze glavne ili najvaznije ideje, ucenje se poboljsava
i podize na visi nivo (Huffman i Spires, 1994). Ova
efikasnost se dalje pospjesuje ako ucenici analiziraju
i vrdnuju ono $to su odvojili kao bitno, ako evaluira-
juideje (Mayer, 2002; Rinehart i Thomas, 1993). Sva
tri ova novoa odvajanja bitnog od nebit-nog zahvati-
li smo nasim eksperimentalnim istrazivanjem. Kon-
kretno, mjerili smo da li se njihova znatizelja, imagi-
nacija, izazov, afirmacija i znanje mijenjaju u situaciji
dok uce po modelu OBN u odnosu na tradicionalan
nacin rada.

Kada ucenici postavljaju pitanja i na njih odgova-
raju u grupnoj interakciji, bolje pamte informacije
nego grupe koje ponovo citaju tekst ili samo pona-
vljaju informacije (Bugg i McDaniel, 2012). U nasem
OBN eksperimentu primijenili smo grupnu interak-
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interaction which meant that the students asked key
questions and answered them as a group. We imme-
diately noted noticeable effects, but after a several
workshops the results were clearly visible. For meta-
comprehension of the material a certain amount of
time must pass in the application of separating the
relevant from the irrelevant (Son & Metcalfe, 2000.
It is completely understandable that students need
time to master the SRI model. It is for this reason
that we tested the influence of time on curiosity,
imagination, challenge, affirmation and the knowled-
ge of students.

In order to improve efficient memorizing of the
material, it is necessary to secure active participation
of students in teaching. Some researches show that
the techniques teachers employ to secure active par-
ticipation of their students in conceptual mapping
and self-explanation of the material significantly
improves metacomprehension of the material (Thi-
ede etal., 2003; Thiede et al., 2010). Traditional teaching
in its predominantly teaching and didactical paradigm
renders the student a receptive passive listener which
needs only to memorize and repeat what the teacher
and textbooks say. This didactical approach rendered
the student a passive listener, and rarely enabled an
active participation in teaching. Active participation
of the student in our research was conducted by
applying group work, presentations and evaluation
of students.

The starting hypothesis of the research is that the
SRI learning model gives better results in regard to
evaluating the material, memorizing facts, and moti-
vational components such as curiosity, imagination,
challenge, affirmation and competence in relation to
the traditional way of teaching.

METHODS
Sample

The sample included 85 students from the ele-
mentary school “Petar Ko¢i¢” in Sibovsko, a village
near Prnjavor, a town near Banja Luka (BiH). There
were 45 gitls and 40 boys (y°= 29, is not statistically
important), which means that the sample was gender
uniform. Mean age was from 7 to 10 years old.

Design and procedure

The research was conducted experimentally with
the rotation of E and K groups. The experimental
SRI program was tested on three school subjects,
Math (fourth class), .1 (third class) and Nature and
Society (second class). In the three E group classes

ciju pri ¢emu su ucenici grupno izvodili kljucna pita-
nja a potom dogovarali odgovore na ta pitanja. Na
samom startu nismo mogli uociti zapazenije efekte,
ali nakon nekoliko radionica, pomaci su bili vrlo uo-
cljivi. Za meta razumijevanje (metacomprehension)
gradiva potrebno je da prode vrijeme (Son i Metcalfe,
2000) u primjeni odvajanja bitnog od nebitnog. Sasvim
razumljivo je da za ovladavanje modelom OBN uce-
nicima treba odredeno vrijeme. Upravo zato testirali
smo dejstvo vremena na znatizelju, imaginaciju, izazov,
afirmaciju 1 znanje ucenika.

Da bismo pospjesili efikasno memorisanje gradi-
va, nuzno je da u nastavi obezbijedimo aktivnu par-
ticipaciju svakog ucenika. Nalazi istrazivanja pokazu-
ju da tehnike kojima nastavnici obezbjeduju aktivno
ucesce ucenika u koneptualnom mapiranju (concept
mapping) i samoobjasnjavanju (self-explanation)
gradiva znacajno poboljSavaju meta-razumijevanje
(metacomprehension) gradiva (Thiede i saradnici 2003;
Thiede i saradnici 2010). Tradicionalna nastava u
svojoj predominantno predavackoj i dadakticiziranoj
paradigmi uceniku ostvalja uglavnhom receptivnu
ulogu pasivnog slusaoca koji treba da zapamti i po-
novi ono §to kaze nastavnik i §to donose udzbenici.
Ovaj didakticizam uceniku je u pravilu ostvaljao
ulogu pasivnog slusaoca, a vrlo rijetko omogucavao
aktivnu participaciju u nastavi. Aktivnu participaciju
ucenika u nasem istrazivanju obezbijedili smo inte-
raktivnim grupnim radom, grupnim prezentacijama
i grupnom evaluacijom ucenika.

Osnovna hipoteza od koje polazimo u ovom is-
trazivanju glasi da OBN (odvajanje bitnog od nebitnog)
model ucenja daje bolje rezultate u pogledu vredno-
vanja gradiva, zapamdenosti ¢injenica, te u motivaci-
onim komponentama kao $to su znatizelja, imagina-
cija, izazov, afirmacija i kompetencija u odnosu na
tradicionalni nacin rada u nastavi.

METODE
Uzorak

Uzorkom je obuhvaceno 85 ucenika Osnovne
$kole , Petar Kocié iz Sibovske, sela pored Prnjavo-
ra, grada u regiji Banja Luka (BiH). Zenskih je bilo
45, a muskih 40 (x°=0,29, nije statisticki znacajno),
$to znaci da je uzorak ujednacen po polu. Dob uce-
nika je bila od 7 do 10 godina.

Dizajn i procedura

Istrazivanje je provedeno u eksperimentalnom
dizajnu uz rotaciju E i K-grupa. Eksperimentalni
program OBN testiran je na tri predmeta, na mate-
matici (IV razred), maternjem jeziku (III razred) i
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the teaching process was performed based on the SRI
model, and in the parallel three K group classes the
teaching process was realized based on the traditional
concepts. Then the experimental SRI program was
tested in group K making them an experimental
group, and group E was subjected to the traditional
teaching. With E and K group rotation we excluded
any possibility of the effect of the SRI program being
associated to individual characteristics of students of
one or the other group, we eliminated subjective in-
fluence of the teachers since the same teachers pat-
ticipated in the E and K teaching design.

At the beginning of the research the students had
to fill in two instruments: SMMSC test (Suzi¢, 2008)
and TM profile (Jeli¢, 2013). During the implemen-
tation of the SRI program the students were instruc-
ted how the read the paragraphs and based on each
paragraph ask one question and write a key thesis.
Based on these theses the students prepared presen-
tations with the help of textbooks and the teacher,
after which the presentations were evaluated by the
other groups. After the presentations the teacher and
the students analyzed the key questions and the key
information learned in the material. After the reali-
zation of the SRI experimental program proficiency
tests were conducted from three subjects in all six
classes. The same tests were used in both E and K
groups. In the proficiency test the students were asked
to fill in the SMMSC tests again and TM profile. The
experimental SRI program was thus conducted in K
groups, while E groups were control groups. After
this the students did proficiency tests and the SMMSC
test and the TM profile. Repeated testing helped us
to measure the influence of time as a variable impor-
tant for the experimental program. All the students
and the teachers participated in the experiment vo-
luntarily, and after the experiment many asked if the
program was going to be continuously applied or if
they could it carry it out without the examiners. We
regarded these questions as support and, of course,
we approved the application of the SRI model in the
teaching process.

The SRI program is designed so it gradually by
steps trains students to ask questions or write a shot-
ter thesis, sometimes even a single word for every
paragraph in the book, for every idea presented by
the teacher. After each student has written a question,
small groups are formed so the first group can pre-
pare a presentation which can answer the first few
questions, the second group can answer the following
questions and so on. The presentation is followed by
evaluation of the quality of presentation, and together
with the teacher evaluation of the key facts and in-

poznavanju prirode i drustva (II razred). U tri odje-
ljenja koja su ¢inila E-grupe prvo je realizovana na-
stava po eksperimentalnom OBN modelu, a u para-
lelna tri odjeljnja koja su ¢inila K-grupe, isti nastavni
sadrzaji realizovani su u tradicionalnom nastavnom
dizajnu. Zatim je eksperimentalni OBN program
testiran u tri odjeljenja K-grupa ¢ime su sada ova
odjeljenja postala eksperimentalna, a u prethodnim
E-grupama sada se radilo tradicionalno. Ovom rota-
cijom E i K grupa iskljucili smo mogucnost da se
ucinak OBN programa pripise individualnim svoj-
stvima ucenika jedne ili druge grupe, eliminisali smo
subjektivni uticaj nastavnika jer su isti nastavnici re-
alizovali 1 E i K dizajn nastave.

Ucenici su na pocetku istrazivanja popunjavali dva
instrumenta: MUPBS test (SMMSC test; Suzic, 2008)
i NS profil (Jeli¢, 2013). Tokom provodenja OBN
programa ucenicima je objasnjeno kako treba da ¢i-
taju pasuse te da na osnovu svakog pasusa postave
jedno pitanje ili ispisu jednu kljué¢nu tezu. Na osnovu
ovih teza grupe su pripremale prezentacije uz pomoc
udzbenika i nastavnika, a nakon svake prezentacije
slijedilo je vtednovanje od strane ostalih grupa. Nakon
svih prezentacija nastavnik je sa uc¢enicima analizirao
sta su klju¢na pitanja i koje su kljucne informacije u
gradivu koje se uci. Nakon realizacije OBN eksperi-
mentalnog programa, u svih sest odjeljenja provede-
ni su testovi znanja iz tri predmeta. Isti testovi su
koristeni za E 1 K grupe. Uz test znanja ucenici su
ponovo popunjavali MUPBS test 1 NS profil. Sada je
eksperimentalni OBN program proveden u K grupa-
ma a B grupe postale su kontrolne. Nakon ovoga
ucenici su ponovo rjesavali nove testove znanja i
popunili MUPBS test i NS profil. Ovim smo u po-
novljenim mjerenjima obezbijedili da ustanovimo
djelovanje vremena kao varijable znacajne za djelova-
nje eksperimentalnog programa. Svi ucenici i nastav-
nici dobrovoljno su sudjelovali u ovom eksperimentu,
a nakon eksperimenta mnogi su pitali da li ¢emo
nastaviti sa ovim nacinom rada i da li to mogu nasta-
viti bez nas istrazivaca. Ta pitanja smo dozivijeli kao
podrsku i, naravno, odobrili primjenu OBN modela
ucenja u daljem nastavnom radu.

OBN program je koncipiran tako da postepeno,
u koracima osposobljava ucenike da za svaki pasus u
udzbeniku, za svaku ideju koju iznosi nastavnika ili
koju oni mogu zapaziti, postave pitanje ili ispisu $to
kracu tezu, ponekad samo jednu rije¢. Nakon sto
svaki ucenik ispise klju¢na pitanja, formiraju se male
grupe tako da prva grupa pripremi prezentaciju kojom
¢e odgovoriti na nekoliko prvih pitanja, druga grupa
odgovara na naredna pitanja i tako redom. Poslije
prezentacije slijedi ocjena kvaliteta prezentacije, a
zajedno sa nastavnikom procjena koja pitanja su
najvaznija i koje informacije bi trebalo znati. Na ovaj
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formation. Thus the students are gradually prepared
to separate the relevant from the irrelevant.

Instruments

We will describe the instruments in detail so it is
clearer how the effects of the experimental SRI pro-
gram were measured.

SMMSC test: Students' Motivation to Memorize
Senseless Contents (Suzié¢, 2008) has 25 items divided
into five subtests: curiosity, imagination, challenge,
affirmation and competence. The data on inner con-
sistency are compatible with former calibration (2008)
where Cronbach’s alpha was &=.73, and in this rese-
arch is &=.84, which is a respectable level of consi-
stency. The logics for the application of this instrument
is the fact that it represents an excellent general indi-
cator of motivation, and we needed an instrument
which is neutral in measuring motivation regardless
of the school subject, i.e. the content of learning,
This instrument implied that the examiner read sta-
tements, and the examinees circled one of the four
numbers on the scale from 1 = completely false for
me to 4 = entirely true for me. For example, one
statement said: I love mysteries — related to imagina-
tion, and the other said: I love complicated situations
and complex tasks — related to challenge.

TM profile: The Importance of the Teaching
Material (Jeli¢, 2013) is an instrument designed for
this research, it contains 11 situations where students
have to choose one of the three forced-choice answers
related to the material: important, interesting and
non-selective. For example, the situation is following:
While the teacher is presenting a new material, you
1) want to memorize everything, but cannot achieve
it (non-selective), b) want to memorize what is inte-
resting (interesting) and c) ate trying to memortize the
most important (important). After 11 such choices
this instrument represents an excellent selection for
three value orientations. The same results can be
found in Kendall tau rank correlation coefficients
which petfectly depict orthogonality between vatiables
(Bryman & Cramer, 2001, p. 179). The correlation
between important and interesting is 7=—.10, betwe-
en interesting and selective non-selective is 7=—.23,
and between non-selective and important is 7=—.79.
These coefficients undoubtedly confirm that there is
orthogonality between three value orientations mea-
sured by the TM profile.

Proficiency tests are calibrated with Cronbach’s
alpha coefficient for inner consistency. There are
total of six tests. The first test is I'T-L1: L1 initial test
(@=.79), the second is FT-L1: final L1 test (¢=.79),
the third is I'T-N: initial Nature test (4=.67), the fourth

nacin ucenici su se postepeno osposobljavali da od-
voje bitno od nebitnog;

Instrumenti

Instrumente ¢emo ovdje detaljnije opisati kako bi
bilo jasnije na koji nacin su mjereni efekti eksperi-
mentalnog OBN programa.

MUPBS test: Motivacija u paméenju besmislenih
sadrzaja (SMMSC test: Students' Motivation to Me-
morize Senseless Contents; Suzi¢, 2008) ima 25 ajte-
ma rasporedenih u pet subtestova: znatizelja, imagi-
nacija, izazov, afirmacija i kompetencija. Podaci o
unutrasnjoj konzistentnosti saglasni su sa prethodnim
bazdarenjem (2008) u kome je Kronbahov alfa izno-
sio ®=0,73, a u ovom istrazivanju &«=0,84, sto je
svakako respektabilan nivo konzistencije. Logika za
primjenu ovog instrumenta je da on predstalja odlican
opsti indikator motivisanosti, a trebao nam je instru-
ment koji neutralno mjeri motivaciju bez obzira na
nastavni predmet, odnosno sadrzaj ucenja. Ovaj in-
strument primijenjen je tako $to je testator Citao
tvrdnje, a ispitanici su zaokruzivali jednu od cetiri
brojke na skali od 1 = vrlo se razlikuje od mene do 4
= mnogo vazi za mene. Na primjer, jedna tvrdnja
glasi: Volim misterije — ovo se odnosi na imaginaciju,
a druga Volim komplikovane situacije 1 slozene za-
datke — a odnosi se na izazow.

NS profil: Pridavanje znacaja nastavnom gradivu
(Jeli¢, 2013) je instrument raden za ovo istrazivanje,
ima 11 situacija na koje ucenici odgovaraju prinudnim
izborom, pri c¢emu moraju da odaberu jednu od tri
opcije koje se odnose na gradivo: vazno, zanimljivo i
neselektivno. Na primjer, situacija je odslikana tvr-
dnjom: Dok nastavnik izlaze novo gradivo, ti: a) hoces
da zapamtis sve, ali ne uspijevas (neselektivno), b)
pamti$ samo ono §to ti je zanimljivo (zanimljivo) i c)
trudis se da zapamti$ najvaznije (vazno). Nakon 11
ovakvih opredjeljenja ovaj instrument odli¢no razvr-
stava tri vrijednosne orijentacije. To su pokazali i
Kendalovi tau koeficijenti koji najbolje odslikavaju
ortogonalnost medu varijablama (Bryman 1 Cramer,
2001, str. 179). Korelacija izmedu vazno i zanimljivo
iznosi r=—0,10, izmedu zanimljivo 1 neselektivno je
r=—0,23, a izmedu neselektivno i vazno je =—0,79.
Ovi koeficijenti nedvosmisleno potvrduju da postoji
ortogonalnost izmedu tri vrijednosne orijentacije
koje mjeri NS profil.

Testovi znanja bazdareni su Kronbahovim alfa
koeficijentom za unutrasnju konzistentnost. Radi se
o Sest testova. Prvi test je I'T-MJ: Inicijalni test ma-
ternjeg jezika (6=0,79), drugi je FT-MJ: Finalni test
maternjeg jezika (&=0,79), treci test je I'T-PP: Inici-
jalni test poznavanja prirode (&=0,67), Cetvrti je FT-PP:
Finalni test poznavanja prirode (®=0,68), peti je I'T-
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is FT-N: final Nature test (&=.68), the fifth is I'T-M:
initial Math test (&=.75) and the sixth is FT-M: final
Math test (&=.77). These are short tests which con-
tain only important information from the textbooks.
All coefficients are high enough in order for us to
validly judge the level of adoption of the key infor-
mation. The validity of comparison lies in the fact
that both E and K groups used the same tests.

Conceptual questions

The first question concerned how the students
would react to the idea that the SRI implies working
independently. At first, there was a slight hesitation
and distance, but by the third lesson they “swallowed
the bite” and it was easy to see that they enjoyed this
approach. When we measured the effects of facts
adoption we expected this to be less efficient than in
the traditional approach which the students were
accustomed to, but it turned out that the SRI model
was more efficient here. In terms of emotions we did
not measure the SRI effects, but the instrument SM-
MSC test significantly indicated student’s emotiona-
lity (“I am happy...”, “I love when...” and alike), so
we judged about emotions indirectly, but it would
have been better if we had tested them directly. This
is also one of the weaknesses of this research, so we
suggest that researchers take this fact into account in
further experiments, especially since there are excellent
instruments for measuring emotions and students’
emotionality.

The second conceptual question is how to direct
traditional teaching from reproductive memory con-
ception to learning how to learn, to the development
of managerial and interactional competencies. We are
convinced that the SRI model contributes to this,
especially since it is compatible with traditional teaching
methods and patterns.

In this research we anticipated that the SRI learning
model would contribute to better memorizing of the
material, that it would strengthen motivational com-
ponents of learning and motivate students to streng-
then their memory capabilities even when it comes
to senseless contents.

RESULTS

The starting hypothesis is that students will effi-
ciently memorize the material because the experimen-
tal SRI program trains them to separate the relevant
from the irrelevant. This coincides with the research
where students by asking and answering questions
had better memory effects (Bugg & McDaniel, 2012).
The results shown in Table 1 in our research undo-
ubtedly confirm the fact.

-MM: Inicijalni test matematike (&=0,75) i Sesti FT-
-MM; Finalni test matematuke (¢=0,77). Radi se o
kratkim testovima u kojima su zahvacene samo naj-
bitnije informacije obradene udzbenicima. Svi koefi-
cijenti su dovoljno visoki da mozemo validno suditi
o nivou usvojenosti klju¢nih informacija. Opravdanost
poredenja jeiu ¢injenicida suiu E i K grupi primje-
njivani isti testovi.

Konceptualna pitanja

Prvo pitanje bilo je kako ¢e ucenici reagovati na
to da po OBN modelu moraju raditi samostalno. U
pocetku je bilo evidentno blago oklijevanje i distan-
ciranje, ali ve¢ na tre¢em ¢asu oni su ,,zagrizli* i bilo
je lako prepoznati njihovo uzivanje u ovom nacinu
rada. Kada smo mjerili efekte u usvojenosti ¢injenica
ocekivali smo da ovo bude manje efikasno nego u
tradicionalnom nacinu rada na koji su ucenici navikli,
ali pokazalo se da OBN model i na ovom planu daje
bolje efekte. Na planu emocija nismo posebno mje-
rili efekte OBN modela, ali instrument MUPBS test
znatno indicira emocionalnost ucenika (,,sretan sam*
,»volim kad® i slicno), tako da smo o emocijama samo
posredno sudili, ali bilo bi bolje da smo ih direktno
testirali. To je, ujedno, jedna od slabosti ovog istrazi-
vanja, pa predlazemo da u ponovljenoj formi poten-
cijalno zainteresovani istrazivaci mjere i ovu varijablu,
posebno stoga $to ve¢ postoje odli¢ni instrumenti za
mjerenje emocija 1 emocionalnosti ucenika.

Drugo konceptualno pitanje je kako tradicionalnu
nastavu sa reproduktivno memorativne koncepcije
pomjeriti ka ucenju ucenja, ka razvijanju menadzerskih
i interakcionih kompetencija. Sigurni smo da OBN
model ovome doprinosi, posebno stoga sto je kom-
patibilan sa tradicionalnim nastavnim metodama i
obrascima.

U nasem istrazivanju pretpostavili smo da ¢e OBN
model ucenja rezultirati pobolj$anjem pamdcenja gra-
diva, da ¢e pojacati motivacione komponente ucenja
i motivisati uc¢enike da ujacaju svoje memorativne
sposobnosti ¢ak 1 na besmislenim sadrzajima.

REZULTATI

Osnovna teza od koje smo posli u ovom istrazi-
vanju glasi da ¢e ucenici efikasno pamtiti gradivo jer
ih primjena eksperimentalnog OBN programa ospo-
sobljava da odvajaju bitno od nebitnog. Ovo je u
skladu sa nalazima istrazivanja u kome su ucenici iz-
vodenjem pitanja i odgovaranjem na njih ostvarili
bolje efekte pamcenja (Bugg i McDaniel, 2012). Re-
zultati naseg istrazivanja prikazani u Tabeli 1 to ne-
dvosmisleno potvrduju.
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TABLE 1
The efficiency of memorizing the material with E and K group rotation.
TABELA 1
Efikasnost pamcéenja gradiva uz, obrtanje uloga E i K grupa.
Experimental Traditional
Students/Groups SRI model teaching 7 »
N M SD M  SD
Class: 2a, 321 4a 45 79.70 1578 67.33 17.06 7.23 .000
Class: 2b, 3b, 4b 40 76.52 16.41 73.57 15.68 1.05 .302
All classes: 2a, 2b, 3a, 3b, 42, 4b 85 78.21 16.06 70.26 16.63 4.73 .000

Legend/Legenda: Students/Groups - Ucenici/Grupe; Experimental SRI model - Eksperi-
mentalni OBN model; Traditional teaching - Tradicionalni nastavni rad; Class - Ra-
zred; All classes - Svi razredi; 2a - Second class, a room (Drugi razred, a odjeljenje); 2b
- Second class, b room (Drugi razred, b odjeljenje); 3a - Third class, a room (Tredi ra-
zred, a odjeljenje); 3b - Third class, b room (Tredi razred, b odjeljenje); 4a - Fourth
class, a room (Cetvrti razred, a odjeljenje); 4b - Fourth class, b room (Cetvrti razred, b
odjeljenje); N - Total number of partcipants (Ukupan broj ispitanika); M - Sample me-
an (Aritmetic¢ka sredina); SD - Standard deviation (Standardna devijacija); £ - Student's
t distribution (Studenova t distribucija); p - Probability (Vjerovatnoca).

By working in experimental conditions both gro-
ups achieved a better percentage of facts adoption
(M in Table 1) than in the traditional teaching concept,
provided that in b-rooms these differences were not
statistically significant. This can be explained with the
fact that during the application of the SRI model in
b-rooms classification period was near so the students
were not able to relax and make the most of the
experimental program. This raised the questions
whether the Grade Point Average in a-rooms was
higher than in b-rooms. In order to check this varia-
ble, we measured the school grade point average for
both a- and b-rooms. It turned out that there was no
significant difference (#=.29, which is not statistically
significant). When we summarized the results from
all six classes, it turned out that the SRI contributed
to a higher level of facts adoption (#=4,73, important
at the level .001; Table 1) than in the traditional tea-
ching. This is because the SRI model trained the
students to memorize the key information, and tra-
ditional teaching models train them to be reproduc-
tive and where they have to learn the material, non-
-selective memorizing. The experimental SRI program
directed the students to separate the relevant from
the irrelevant, to memorize the chosen, to value the
material, which is analogous to other researches (Mc-
Namara, 2004; Noordman et al., 1992; Rogers, 1969).
The entire program was conducted in social interac-
tion, with coeducation and cooperation of the students,

Kada su radile u eksperimentalnim uslovima obje
grupe su postigle bolji postotak usvojenosti ¢injenica
(M u Tabeli 1) nego u tradicionalnom nastavnhom
dizajnu, s tim §to u b-odjeljenjima ove razlike nisu
statisticki znacajne. Ovo mozemo objasniti ¢injenicom
da se tokom primjene OBN modela u b-odjeljenjima
blizio klasifikacioni period tako da djeca nisu mogla
opusteno da se prepuste dejstvu eksperimentalnog
programa. Ovdje se postavlja pitanje da li je Skolski
uspjeh ucenika (GPA: Grade Point Average) u a-od-
jeljenjima bio visi nego u b-odjeljenjima. Da bismo
provjerili dejstvo ove varijable, izmjerili smo prosjek
skolskih ocjena za a 1 b-odjeljenja. Ispostavilo se da
tu nema znacajne razlike (#=0,29 $to nije statisticki
znacajno). Kada smo sumirali rezultate svih $est od-
jeljenja, ispostavilo se da eksperimentalni OBN pro-
gram rezultira vi§im nivoom usvojenosti ¢injenica
(=4,73, znacajno na nivou 0,001; Tabela 1) nego
tradicionalna nastava. Ovo mozemo objasniti ¢inje-
nicom da su djeca u OBN modelu osposobljavana da
pamte samo klju¢ne informacije, a tradicionalni na-
stavni modeli ih vode reproduktivno gdje se najcesée
posreduje ucenje odreda, neselektivho pamdenje.
Eksperimentalni OBN program upucivao je ucenike
da odvoje bitno od nebitnog, da pamte samo odabra-
no, da vrednuju gradivo, analogno onom sto je reali-
zovano u drugim istrazivanjima (McNamara, 2004;
Noordman,i sardnici, 1992; Rogers, 1969). Kompletan
program realizovan je u socijalnoj interakciji, uz ko-
edukaciju 1 kooperaciju ucenika, §to je u skladu sa
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which is in accordance with Albert Bandura’s theory
and the theory of social learning (1969).

The second important aspect of our hypothesis
in this research is that during the application of the
SRI learning model motivational components will be
strengthened and that students will learn even when
they are memorizing senseless contents. In order to
prove this we chose multivariate analysis of covari-
ance (MANCOVA) which is used for testing the in-
fluence of time on the motivational components and
memorizing senseless contents (Bryman & Cramer,
2001). The results are shown in Table 2.

Mauchly's test of sphericity tells us if the error
covariance matrix is proportional to the identity ma-
trix after orthogonal normalization (Ibid). Since ¥,

TABLE 2

teorijom Alberta Bandure i teorijom socijalnog uce-
nja (1969).

Drugi vazan aspekt nase hipoteze u ovom istrazi-
vanju je da ¢e tokom primjene OBN modela ucenja
dodi do jacanja motivacionih komponenata ucenja i
da ¢e porasti opredijeljenost ucenika za ucenje cak i
kada memorisu besmislene sadrzaje. Za dokazivanje
ove pretpostavke opredijelili smo se za multivarijantnu
analizu kovarijanse (MANKOVA) kojom provjerava-
mo uticaj vremena na komponente motivacije i
pamcéenje besmislenih sadrzaja (Bryman i Cramer,
2001). Ove nalaze prikazuje Tabela 2.

Mauchly's test of sphericity nas obavijestava o
tome da li matrica greske kovarijanse ostaje propor-
cionalna matrici identiteta nakon ortogonalne not-

The influence of time on motivational components and the commitment
of students to memorize senseless contents (MANCOLA).

TABELA 2

Uticaj vremena na motivacione komponente i opredijeljenost nenika

za paméenje besmislenih sadrgaja (MANKOLA).

) Time 1 Time 2 Time 3
Variables : : : | » F J.
M SO M SD M SD
Curiosity 2.80 .67 3.08 .78 321 .59 .89 10.05 .007 25.80 .000
Imagination 311 .62 321 .72 330 58 97 296 251 7.51 .008
Challenge 298 .59 315 .75 311 51 .78  .000 .000 4.06 .047
Affirmation 296 .50 328 .69 330 49 .89 .008 .008 28.75 .000
Competency 290 .75 316 .77 325 .64 .72 .000 .000 13.34 .000
SMMSC 294 48 312 .66 324 .39 .79 .000 .000 31.31 .000

Legend/Legenda: Variables - Varijable; Time - Vrijeme; Curiosity - Radoznalost; Imagination
- Masta; Challenge - lazov; Affirmation - Potvrdivanje; Competency - Sposobnost;
SMMSC - Motivation to memorize senseless contents (Motivacija za pamcenjebesmi-
slenih sadrzaja); M - Sample mean (Aritmeticka sredina); SD - Standard deviation
(Standardna devijacija); W - Mauchly's test of sphericity Mauclijev test sfernosti); x>
- Chi-sqvare test (HI kvadrat test); F - F distribution (F distrubucija); p - Probability

(Vjerovatnoca).

which is present in all motivation subtests except
imagination (y*=2.95; p=.251), was significant, it was
necessary to adjust I ratio for each of them. After
the adjustment we got more I ratio, which confirmed
that the differences between the first (Time 1), the
second (Time 2) and the third (Time 3) measurement
were important for every motivational component
(Table 2; last column). If we compare arithmetic
mean from the first to the third measurement we will
see that time had a positive influence on all motiva-
tional components. We recorded a permanent incre-
ase in curiosity, imagination, affirmation, competen-

malizacije (Ibid). Posto je y* za sve subtestove moti-
vacije, osim imaginacije (x*=2,95; p=0,251), znacajan,
bilo je potrebno prilagoditi F ratio za svaki od njih.
Nakon te prolagodbe dobili smo jo§ vise vrijednosti
F ratio, $to je potvrdilo da su razlike izmedu prvog
(Time 1), drugog (Time 2) i tre¢eg (Time 3) mjerenja
znacajne za svaku komponentu motivacije (Table 2;
last column). Ako poredimo aritmeticke sredine od
prvog do treceg mjerenja, vidje¢emo da je vrijeme
pozitivno uticalo na sve komponente motivacije.
Zabiljezili smo permanentan porast radoznalosti,
imaginacije, afirmacije, kompetencije 1 motivacije
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ce and students’ motivation to remember senseless
contents. Only in the last measurement the arithme-
tic mean for challenge (M=3.11) was somewhat lower
compared to the second measurement (Time 2;
M=3.15), but it is still higher compared to the first
measurement (M=2.98). This proves the values of F
ratio, which shows that the motivational components
remained consistent even in contrasting conditions.

The changes we have presented in the Table 2
undoubtedly show that during the experimental ap-
plication of the SRI model key motivational compo-
nents increased. This increase was not linear only for
challenge, but we can say that there was no fall in any
motivational component of students during the
experimental application of the SRI learning model.
If specific learning components have a positive in-
fluence we can expect other components to have a
positive influence as well (Restle, 1957). In separating
the relevant from the irrelevant working memory
comes in the forefront, and while evaluating more
elements relevant for learning, persons simultaneou-
sly choose the key ones (Awh, 2012). Our experimen-
tal program focused on training students to separate
the relevant from the irrelevant, to decide what is
important and what is less important on their own.

In the traditional teaching process the teacher
separates the relevant from the irrelevant, decides
what the students have to learn, i.e. memortize, mo-
nitors their work and efforts and in the end evaluates
how much material is memorized, i.e. learned, whether
it be knowledge, skills or habits. The students have a
little saying in what facts to choose, to value them and
to memorize them in the way that suits them best. In
the experimental program where students within their
groups asked and answered questions on their own,
there were significant changes in the increase of
attention and activity of the students and a higher
level of self-consciousness and understating the ma-
terial (Bugg & McDaniel, 2012). One of the most
important self-generation effects issues is the incre-
ase of understanding and metaunderstanding of the
material, accompanied by the increase of facts kno-
wledge (King, 1992; Rosenshine, Meister, & Chapman,
1996). The experimental SRI program trained students
to think of questions on their own, to answer them
within a small group and to present their answers to
the other students in the class. This led to the incre-
ase of efficient memorizing of the material (Table 1)
and enhancing students’ motivation (Table 2). It is
especially interesting that the students made a progress
in memorizing senseless contents (Time 1, M=2.94;
Time 2, M=3.12; Time 3, M=3.24; y*=19.77; Table
2), which proves how important it is to practice their
OWNn mMemory.

The third aspect of the general hypothesis relates
to the material evaluation. It stems from the logics

ucenika u pamcenju besmislenih sadrzaja. Jedino je u
posljednjem mjerenju aritmeticka sredina za izazov
(M=3,11) nesto niza u odnosu na drugo mjerenje
(Time 2; M=3,15), ali je ipak visa u odnosu na prvo
mjerenje (M=2,98). Ovo potvrduju vrijednosti I ratio
koji pokazuje da su motivacione komponente ostale
konzistentne i u uslovima kontrastiranja.

Promjene koje smo prikazali u Tabeli 2 nedvosmi-
sleno pokazuju da su tokom eksperimentalne primje-
ne OBN modela porasle klju¢ne komponente moti-
vacije. Taj rast nije bio linearan jedino za izazov, ali
mozemo konstatovati da nije doslo do pada ni u jednoj
komponenti motivacije ucenika tokom eksperimen-
talne primjene OBN modela ucenja. Ako odredene
komponente ucenja djeluju pozitivno, mozemo oce-
kivati da ¢e 1 vedina ostalih komponenata ucenja
djelovati motivaciono (Restle, 1957). Pri odvajanju
bitnog od nebitnog u prvom planu djeluje radna
memorija, a kada vrednuju vise elemenata znacajnih
za ucenje, osobe simultano biraju one klju¢ne (Awh,
2012). U nasem cksperimentalnom programu vjez-
bali smo ucenike da odvajaju bitno od nebiotnog, da
sami odlucuju o tome $ta je bitno, a $ta manje bitno.

U tradicionalnoj nastavi nastavnik odvaja bitno od
nebitnog, odreduje $ta ucenici treba da nauce, odno-
sno zapamte, prati njihov rad i zalaganje i na kraju
vrednuje koliko je zapamdéeno odnosno usvojeno
gradivo, bilo da se radi o znanjima, vjestinama ili
navikama. Vrlo malo je ostavljano u¢enicima da bira-
ju cinjenice, da ih vrednuju i pamte na nacin koji
njima odgovara. U eksperimentalnom programu
gdje su ucenici sami izvodili pitanja i u grupama od-
govarali na njih, doslo je do znacajnih promjena na
povecanju paznje i aktivnosti ucenika, do viseg nivoa
samosvijesti ia razumijevanja gradiva (Bugg i McDa-
niel, 2012). Jedan od bitnih efekata samogenerisanja
(self-generation) pitanja je porast razumijevanja i
metarazumijevanja gradiva, ali uz to imamo i drugi
efekat u povecanuju zapamcenosti ¢injenica (King,
1992; Rosenshine, Meister i Chapman, 1996). U eks-
perimentalnom OBN programu obucavali smo uce-
nike da sami izvode 1 postavljaju pitanja, da na njih u
malim grupama odgovaraju 1 svoje odgovore pripre-
me kao prezentaciju za ostale ucenike u razredu. Ovo
je rezultiralo znacajnim porastom efikasnog pamcenja
gradiva (Tabela 1) i pospjesivanjem motivacije uceni-
ka (Tabela 2). Posebno zanimljivo je da su ucenici
napredovali u pamcenju besmislenih sadrzaja (Time
1, M=2,94; Time 2, M=3,12; Time 3, M=3,24; ¥*=19,77;
Table 2), $to dokazuje da su shvatili kako vrijedi vjez-
bati vlastitu memoriju.
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that those who think that the material is something
important will be more successful at separating the
relevant from the irrelevant, those who value it more
or find it more interesting in comparison to those
who learn non-selectively. For testing this relation we
used the IM-test (The Importance of the Material)
which through a forced choice measures three value
orientations of students in relation to the material:
important, interesting and non-selective. Those who
learn non-selectively or all at once do not pay much
attention to the fact which material is relevant or
interesting.

The results of the experimental application of the
SRI model show that students regard what they learn
relevant (the first three #values in the Table 3). The
results also show that this program has no effect on

TABLE 3

Tredi aspekt generalne hipoteze odnosi se na
vrednovanje gradiva. On proizilazi iz logike da ce
bolje odvajati bitno od nebitnog oni koji gradivu
pridaju znacaj, koji ga vrednuju vise ili ga smatraju
zanimljivim, u odnosu na one koji uce neselektivno.
Za testiranje ovog odnosa koristili smo IM-test (The
Importance of the Material) koji putem prinudnog
izbora mjeri tri vrijednosne orijentacije ucenika u
odnosu na gradivo: vazno, zanimljivo 1 neselektivno.
Oni koji uc¢e neselektivno ili sve odreda, nedovoljno
razmisljaju o tome koliko je gradivo vazno ili zani-
mljivo.

Tokom eksperimentalne primjene OBN modela
pokazalo se da ucenici sve vise smatraju da je ono $to
uce znacajno (prve tri ~vrijednosti u Tabeli 3). Poka-

The importance which students give to the material and learning.

TABELA 3
ZLnalaj koji ulenici pripisju gradivu i néenju

, . The first paired ~ The second paired
Pair of variables ¢ p
M SD M SD
Important (I)-Important (M) 2.66 1.18 3.05 141 -3.93 .000
Important (M)— Important (F) 3.05 1.48 3.57 1.09 -3.14 .002
Important (I)— Important (F) 2.66 1.18 3.57 1.09 -6.74 .000
Interestingly (I)-Interestingly (M) A1 .53 45 59 -65 521
Interestingly (M)—Interestingly (F) 45 .59 47 80 -28 778
Interestingly (I)—Interestingly (F) 41 .53 47 80 -.69 494
Indiscriminate (I)—Indiscriminate (M) 1.93 1.19 1.50 142 413 .000
Indiscriminate (M)—Indiscriminate (F) 1.50 1.42 96 80 3.02  .003
Indiscriminate (I)-Indiscriminate (F) 1.93 1.19 .96 .80 7.00 .000

Note/Biljeska: Minus shows that #value is in favor
da je ~vrijednost je u korist druge varijable

of the second variables - Minus pokazuje

Legend/Legenda: Pair of vatiables - Par varijabli; The first paired - Prvo uparivanje; The se-

cond paired - Drugo uparivanje; Impoirtant

- Vazno; Interestingly - Zanimljivo; Indi-

scriminate - Nediskriminativno; I - Initial measurement - Time 1 (Inicijaslno mjere-
nje); M - Measurement at middle experiment - Time 2 (Mjerenje u sredini
ekperimenta); F - Final measurement - Time 3 (Finalno mjetrenje); M - Sample mean
(Aritmeticka stedina); SD - Standard deviation (Standardna devijacija); £ - Student's t
distribution (Studenova t distribucija); p - Probability (Vjerovatnoca).

whether the students will regard the material interesting
(the next three variables in the Table 3). It is particu-
larly encouraging that the SRI program influences
decrease in non-selective learning (the last three va-
riables in Table 3). These data undoubtedly show that
the SRI model reduces non-selective learning and has
a positive effect on the material evaluation which

zalo se 1 to da ovaj program ne djeluje na to da li ¢e
ucenici gradivo smatrati zanimljivim (sljedece tri va-
rijable u Tabeli 3). Posebno ohrabrujuce djeluje cinje-
nica da OBN program djeluje na smanjenje neselek-
tivnog ucenja (posljednje tri varijable u Tabeli 3). Ovi
podaci nedvosmisleno pokazuju da OBN model
smanjuje neselektivno ucenje i pozitivno djeluje na
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students learn. If we want the children to learn with
will, to decide what to do learn and experience school
as an institution which meets their needs, then we
have to win over the value wotld of the child, as Carl
Rogers suggests (1969). Our experimental testing of
the SRI model shows that it has a positive role in
children’s evaluation of the material.

Further, we want to know if there are any diffe-
rences in memorizing facts between the students who
consider the material interesting and important in
comparison to those students who learn the whole

TABLE 4

vrednovanje gradiva koje ucenici uce. Ako zelimo da
djeca uce sa voljom, da odlucuju o tome §ta uciti i da
skolu dozive kao instituciju koja ide u susret njihovim
potrebama, tada moramo pridobiti vrijednosni svijet
djeteta, kako to predlaze Carl Rogers (1969). U nasem
eksperimentalnom testiranju OBN modela dobili smo
pozitivne pomake u vrednovanju gradiva od strane
ucenika.

Dalje nas zanima da li postoje razlike u memori-
sanju ¢injenica izmedu ucenika koji gradivo smatraju
znacajnim i zanimljivim u odnosu na ucenike koji uce

Memorizing facts, the teaching design and the material evalnation (ANOLA).

TABELA 4

Pamiéenge éinjenica, dizajn nastave i vrednovanje gradiva (ANOVA).

Memorization of facts

Design Orientation ~N i; D p p
Important 59 79.59 13.42
SRI experimental Interestingly 5 60.87 30.90
model of learning Indiscriminate 21 72.82  15.83
Total 85 76.81 15.94 4.38 .016
Important 59 73.25 16.43
. . Interestingly 5 58.33 16.40
Traditional teaching o
Indiscriminate 21 72.86 20.73
Total 85 72.28 17.72 1.68 194

Legend/Legenda: Design - Dizajn; SRI experimental model of learning - OBN ekspetimen-
talni model ucenja; Traditional teaching - Tradicionalna nastava; Orientation - Orijen-
tacija; Important - Vazno; Interestingly - Interesntno; Indiscriminate - Nediskrimina-
tivno; Total - Ukupno; Memorization of facts - Pamcenje ¢injenica; N - Total number
of partcipants (Ukupan broj ispitanika); M - Sample mean (Aritmeticka sredina); SD
- Standard deviation (Standardna devijacija); F - F distribution (F distrubucija); p -

Probability (Vjerovatnoca).

material or who learn non-selectively. For this type
of relationship testing we applied a variance analysis
(ANOVA). The results show that with the application
of the SRI model the students who regard the mate-
rial relevant are better at memorizing facts than the
students who learn non-selectively (I, =4.38; p=.010;
Table 4), which is statistically significant at the level
.05. Those who regard the material interesting, had
the lowest score of memorizing facts (M=60.87). This
shows that the material which was part of the expe-
riment was not important for the students, but the
way of learning — SRI in comparison to the traditio-
nal teaching. In the traditional teaching model there
was no record of difference in memorizing facts
between those who regard the material interesting,
appealing, and those who learn non-selectively

sve odreda ili neselektivno. Za testiranje ovog odno-
sa primijenili smo analizu varijanse (ANOVA). Poka-
zalo se da uz primjenu OBN modela ucenici koji
gradivo smatraju vaznim bolje pamte ¢injenice nego
ucenici koji uce neselektivno (F, =4,38; p=0,016;
Tabela 4), sto je statisticki znacajno na nivou 0,05.
Oni koji gradivo smatraju interesantnim, imali su
najmanji skor na paméenju cinjenica (M=060,87). To
pokazuje da gradivo na kome smo proveli eksperiment
samo po sebi nije znacajno za ucenike, ali je za njih
znacajan nacin rada — OBN u odnosu na tradicional-
nu nastavu. U tradicionalnom nastavnom modelu
nije zabiljeZena razlika u paméenju cinjenica izmedu
onih koji gradivo smatraju interesantnim, zanimljivim
i onih kojt neselektivno uce (F( =1,68; p=0,194; Ta-

2)

112



Suzi¢, N. i saradnici: ODVAJANJE BITNOG OD NEBITNOG...

Sportlogia 2013, 9(2), 101-117

(I, =1.68; p=.194; Table 4), which is not statistically
important. Students who learn non-selectively rely on
their cognition (Greene Sommerville, Nystorm, Dar-
ley, & Cohen, 2001). Aside from the fact that we
noticed positive emotions on the faces and in the
behavior of students, we have no records of their
emotions during the realization of the SRI program,
hence further research in the field should include the
measurement of students’ emotions.

DISCUSSION

This research focuses on experimental testing of
the SRI learning model. The results show that the
training for separating the relevant from the irrelevant
(SRI) results in better memorization of facts, increa-
se in motivation and a higher level of positive mate-
rial evaluation. When students ask question about the
material they are learning on their own that leads to
a better concentration of attention, a higher level of
activity and understanding of the material (Rosenshi-
ne et al., 1996). Aside from that, the effects of com-
bining questioning self-generation and answering
these questions result in a better memorization of
facts and a higher level of metacognition (Bugg &
Mecdaniel, 2012). Our research confirms the fact that
questioning self-generation results in better material
memorization, but we have also obtained indicators
about significant improvements of motivational le-
arning components such as curiosity, imagination,
challenge, affirmation and competency. Also, impor-
tant results on the application of the SRI model in
teaching show a higher level of the evaluation of the
material being learned.

In order for the SRI model to succeed, we followed
the three stages of its implementation: 1) separating
relevant, 2) analyzing the contents and 3) evaluating
the material being learned (Mayer, 2002; Rinehart &
Thomas, 1993). Aside from that, all the activities of
the students were viewed in interaction (Bugg &
McDaniel, 2012), which undoubtedly had positive
effects. All this was followed by the measurement of
students’ motivation and their evaluation of the ma-
terial. It turned out that not only were the students
better at memorizing the material, but the level of
motivation for learning increased as well as the eva-
luation of the material being learned. The present
study shows that self-generation and answering que-
stions result in better accomplishments at memorizing
the material test, as the research results show in the
study of Julie Bugg and Mark McDaniel (2012). All
this leads to the conclusion that the SRI model is
very useful as a compensation for some weak points
in the traditional teaching,

The limitations of this study include several com-
ponents: the length of the program, lack of measu-
rement of students’ emotions and longitudinal asses-

bela 4), $to nije statisticki znacajno. Ucenici koji uce
neselektivno, oslanjaju se na svoju kogniciju (Greene
Sommerville, Nystorm, Datley i Cohen, 2001). Osim
§to smo registrovali pozitivhe emocije na licima i
ponasanju ucenika, ovdje nemamo podatke o njthovim
emocijama tokom realizacije OBN programa, tako da
bi u narednom istrazivanju bilo pozeljno ukljuciti
mjerenje emocija ucenika.

DISKUSIJA

U ovom istrazivanju eksperimentalno smo testi-
rali OBN model ucenja. Pokazalo se da obuka uceni-
ka za odvajanje bitnog od nebitnog (OBN) rezultira
boljim paméemnjem cinjenica, povecanjem motiva-
cije 1 vi$im nivoom pozitivnog vrednovanja gradiva.
Kada ucenici sami izvode pitanja o materiji koju uce
to rezultira boljom koncentracijom paznje, visim ni-
voom aktivnosti i razumijevanja gradiva (Rosenshine
i saradnici, 1996). Osim toga, efekti kombinovanja
question self-generation i odgovaranja na ta pitanja
rezultiraju boljom zapamdcenoséu cinjenica i visim
nivoom metakognicije (Bugg i Mcdaniel, 2012). U
nasem istrazivanju potvrdili smo da question self-
-generation rezultira boljim paméenjem gradiva, ali
dobili smo i pokazatelje o znacajnim poboljsanjima
motivacionih komponenata ucenja kao $to su: curio-
sity, imagination, challenge, affirmation and compe-
tency. Isto tako, znacajna rezultat primjene OBN
modela u nastavi je i vi$i nivo vrednovanja gradiva
koje se uci.

Da bi OBN model ucenja uspio, slijedili smo tri
faze njegove implementacije: 1) izdvajanje bitnog, 2)
analiza sadrzaja 1 3) evaluacija onoga $to se uci (Mayer,
2002; Rinehart i Thomas, 1993). Osim toga, sve ak-
tivnosti ucenika posredovali smo putem interakcije
(Bugg i McDaniel, 2012) sto je dalo nedvosmislene
efekte. Sve to pratili smo mjerenjem motivacije uce-
nika i njihovim vrednovanjem gradiva. Pokazalo se
da su ucenici ne samo bolje pamtili gradivo, nego i da
je porasla motivacija za ucenje kao i vrednovanje
materije koja se obraduje. In the present study po-
tvrdeno je da self-generation and answering questions
rezultira boljim postignu¢em na testu pamcenja gra-
diva, kao $to su nasli u istrazivanju Julie Bugg 1 Mark
McDaniel (2012). Sve to nas upucuje na zakljucak da
je OBN model vrlo koristan kao kompenzacija za
neke slabosti tradicionalne nastave.

Ogranicenja ove studije odnose se na nekoliko
komponenti: trajanje programa, izostanak mjerenja
emocija ucenika i longitudinalna provjera. Program
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sment. The SRI program was carried out in the
period of twelve lessons which involved an experi-
mental inclusion of students in this learning technique.
It turned out that this was long enough for the students
to master this technique, but we do not know if this
would lead to saturation due to a long period of ap-
plication. During the application of the SRI model
the students showed positive emotions, but we did
not measure them. Further research in the field sho-
uld include measurement of students’ emotions during
the process of mastering the SRI learning model. It
would be good if the SRI model was tested in a lon-
gitudinal research in order to find out if the students
would independently and spontaneously apply sepa-
rating the relevant from the irrelevant model without
the teacher’s help.
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SEPARAZIONE DEL RILEVANTE DALL'IRRILEVANTE:
MODELLO DI APPRENDIMENTO - SRI

Nenad Suzi¢', Vera Jeli¢* e Ankica Milivojac®

'Facolta di Lettere, Universita di Banja Luka, Bosnia-Erzegovina

“Scuola elementare ,,Petar Koci¢“ di Sibovska, Prnjavor, Bosnia ed Erzegovin

*Pedagogo, disoccupata, Bosni ed Erzegovina

Viviamo in una civilta di apprendimento in cui la
capacita di imparare velocemente e facilmente ¢ la
condizione della liberta individuale. Nell'era di un'infinita

di informazioni ¢ impossibile ricordare tutte nuove e
importanti cognizioni. Come vediamo, la collisione ¢
evidente: da un lato c'¢ la necessita di imparare velo-
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cemente e facilmente, dall'altro la quantita delle in-
formazioni che aumenta enormemente e diventa
impossibile tenerle tutte in memoria e renderle facil-
mente accessibili. Questa collisione si risolve effica-
cemente separando il rilevante dall'irrilevante. Di che
cosa si tratta? Il sintagma la separazione del rilevante
dall'irrilevante comprende 'attenzione selettiva, e
l'attenzione selettiva significa che in qualsiasi momen-
to la persona si concentra sugli aspetti limitati di cio
che osserva (Mayers, 1989), la memoria selettiva, le-
gata alle aspettative della persona che memorizza
(Bugg & McDaniel, 2012; Gilovich, Griffin & Kah-
neman, 2002), e la meta-cognizione selettiva, che
sottintende la capacita di una persona di scegliere le
informazioni che isolera in modo cognitivo (Gilovich,
Griffin, & Kahneman, 2002). Qui ci troviamo nel
campo della teotia dell'apprendimento selettivo (Ban-
dura, 1969). Separando il rilevante dall'irrilevante gli
studenti memorizzano selettivamente solo cio che ¢
importante per loro, solo ci6 che possono utilizzare
per i propri scopi. Oggi ¢ maturata la consapevolezza
che la separazione del rilevante dall'irrilevante ¢ la
condizione della liberta e del successo di una persona
giovane. Si tratta di una competenza o abilita che
possiamo sviluppare dai bambini, ma ¢ un lavoro che
a questo punto possiamo realizzare meglio attraverso
la scuola, e solo in parte attraverso 1 genitori.

In questo studio gli autori hanno controllato in
modo sperimentale come introdurre gli studenti nel-
la separazione del rilevante dall'irrilevante. Gli stu-
denti erano informati come leggere i testi, cioe¢ le idee
e non frasi, termini o lettere. Con ogni testo loro
facevano le domande e soltanto cercavano le risposte
sostanziali a queste domande. In questo modo valu-
tavano l'unita di apprendimento ed evidenziavano cio
che consideravano utile. Proprio questa dimensione
della valutazione dell'unita di apprendimento ¢ stata
coperta da questo studio. In particolare, gli autori
hanno sperimentato se gli studenti che ritenevano
l'unita di apprendimento importante e significante
studiavano e imparavano meglio rispetto agli studen-
ti che avevano un approccio non differenziato all'unita
di apprendimento. Si ¢ dimostrato che quando lavo-
ravano in condizioni sperimentali entrambi i gruppi
hanno raggiunto una petcentuale maggiore dell'adozione
dei fatti (M nella tabella 1) rispetto all'insegnamento
tradizionale. E la prima ipotesi di questo studio.

La seconda ipotesi dello studio ¢ che nell'applicazione
del modello di apprendimento SRI, le componenti
motivazionali di apprendimento diventeranno piu
forti e che sara aumentata la determinazione degli
studenti di apprendere anche 1 contenuti senza senso.
Per dimostrare queste ipotesi gli autori hanno optato

pert l'analisi multivariata della covarianza (MANCOVA)
con la quale hanno verificato l'influenza del tempo
sulle componenti della motivazione e della memoria
dei contenuti senza senso (Bryman & Cramer, 2001).
E stato confermato che le differenze tra la misurazi-
one prima (Time 1), seconda (Time 2) e terza (Time
3) sono significative per ciascuna componente di
motivazione. F stato dimostrato chiaramente che le
componenti chiave di motivazione erano aumentate
durante l'applicazione sperimentale del metodo SRI.
Nell'insegnamento tradizionale 'insegnante separa il
rilevante dall'irrilevante, determina cio che gli studen-
ti dovrebbero imparare, cio¢ ricordare, segue il loro
lavoro e il loro impegno e, in fine, valuta quanto
dell'unita di apprendimento ¢ stato memorizzato cio¢
appreso, siano loro le conoscenze, abilita o abitudini.
E stato lasciato pochissimo spazio per gli studenti di
sceglire i fatti, di valutarli e ricordarli in modo che va
bene per loro. In questa prova, gli autori hanno tro-
vato che gli studenti sono fortemente motivati di
separare indipendentemente il rilevante dall'irrilevante.

In un programma sperimentale in cui gli studenti
da soli facevano le domande e in gruppi rispondeva-
no a loro, ci sono stati i cambiamenti significativi
quanto all'aumento dell'attenzione e dell'attivita degli
studenti, al livello piu alto di consapevolezza e di
comprensione dell'unita di apprendimento (Bugg &
McDaniel, 2012). I risultati simili sono stati ottenuti
anche nella ricerca presentata nello studio che questi
autori mostrano qui. Per porre le domande relative
all'unita di apprendimento, gli studenti devono valu-
tare il materiale su cui lavorano. Questa ¢ la terza
ipotesi di questo studio e si riferisce alla valutazione
dell'unita di apprendimento. Risulta dalla logica che
coloro che attribuiscono l'importanza all'unita di
apprendimento, che la apprezzano di piu o la riten-
gono interessante separeranno meglio il rilevante
dall'irrilevante rispetto a coloro che imparano in
maniera non selettiva. Per verificare questa relazione,
gli autori hanno utilizzato I'M-TEST (The Impor-
tance of the Material) che tramite la scelta obbligato-
ria misura i tre orientamenti di valore degli studenti
in relazione all'unita di apprendimento: importante,
interessante e non selettivo. Coloro che imparano in
modo non selettivo o tutto senza distinzione, non
pensano sufficientemente quanto l'unita di apprendi-
mento ¢ importante o interessante. Durante I'applicazione
sperimentale del modello SRI, si ¢ dimostrato che gli
studenti sempre di piu credono che cio che stanno
imparando ¢ importante. Si € anche dimostrato che
questo programma non influisce sul fatto se gli stu-
denti ritengono l'unita di apprendimento interessan-
te. Particolarmente incoraggiante ¢ il fatto che il
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programma SRI influisce sulla riduzione dell'apprendimento
non selettivo.

Per avere il modello SRI di successo, gli autori
hanno seguito le tre fasi della sua realizzazione: 1) il
selezionamento del rilevante, 2) I'analisi del contenu-
to e 3) la valutazione di cio che si sta imparando
(Mayer, 2002; Rinehart & Thomas, 1993). Inoltre,
tutte le attivita degli studenti sono state mediate tra-
mite l'interazione (Bugg & McDaniel, 2012), il che ha
dato i risultati inequivocabili. Tutto cio ¢ stato segu-
ito misurando la motivazione degli studenti e la loro
valutazione dell'unita di apprendimento. Si ¢ dimo-
strato che non solo che gli studenti memorizzavano
meglio I'unita di apprendimento ma anche la motiva-

zione pet l'apprendimento cosi come pet la valutazi-
one dell'unita di apprendimento trattata ¢ cresciuta.
Questo studio ha confermato che l'autogenerazione
e il rispondere alle domande si traducono in risultati
migliori nelle prove della memotizzazione dell'unita
di apprendimento, come hanno trovato nel loro stu-
dio Julie Bugg e Mark McDaniel (2012). Tutto cio ci
porta alla conclusione che il modello SRI ¢ molto
utile per compensare alcune debolezze dell'insegnamento
tradizionale.

Parole chiave: 'attivita degli studenti, la motivazione,
la memorizzazione dei fatti, l'apprendimento,
la valutazione dell'unita di apprendimento.

117



SportLogia

2013, 9(2), 118-138

ISSN 1986-6089

e-ISSN 1986-6119
CD-ROM ISSN 1986-6097

www.SportLogia.com

UPRAVLJANJE AKTIVNOSTIMA U FAZI DO OTVARANJA

SPORTSKOG DOGAPAJA TEHNIKOM MREZNOG PLANIRANJA

MANAGEMENT OF ACTIVITIES IN THE OPENING OF SPORTING
EVENTS THROUGH THE TECHNIQUES OF NETWORK PLANNING

Sretenka Dugalié!

'Visoka sportska i zdravstvena $kola, Beogtrad, Stbija
College of Sport and Health, Belgrade, Serbia

ORIGINAL SCIENTIFIC PAPER
doi: 10.5550/sgia.130902.en.002D
doi: 10.5550/sgia.130902.5e.002D

UDK: 796.062:005

ORGINALAN NUCNI CLANAK
COBISS.BH-ID:
COBISS.BH-ID:

SUMMARY

This paper presents an exemplar of how network
planning technique can be applied within sport man-
agement. Sporting events involve a very large number
of participants (excluding the audience, sponsors and
members of the media, the Olympic Games often
encounter over 10,500 participants). Because some
sporting events last several days, constantly being
updated, it is possible to use prior expetrience. How-
ever, considering that sport managers often have the
task of preparing and organizing sporting events that
take place in a relatively short period of time, the
specifications required are primarily limited by time
resources.

The aim is therefore to provide assistance to and
share experiences with potential users and the orga-
nizers of sporting events by emphasizing the impor-
tance of network planning techniques to the manage-
ment of sport, which itself needs to have a greater
application within sport management to increase
organizational resources, and possibly, contribute to
the saving of other resources, particularly money,
people and equipment.

The examples of network planning techniques
(Critical Path Method - CPM, Program Evolution and
Review Technique - PERT) shown in this paper are
the result of the authot’s many years of experience
with their practical application and implementation,
and aspirations to see, as much as possible, contem-
porary theoretical achievements find their place
within sports management. In this way, the field of
management and business are themselves affirmed,
creating the basis for further developments within
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SAZETAK

U radu su prikazane tehnike mreznog planiranja
koje doprinose uspjesnoj organizaciji sportskih i
specijalnih dogadaja, i kao takve mogu nadi svoju siru
primjenu u menadzmentu u sportu. Sportski dogadaji
ukljucuju cesto veoma velik broj ucesnika (osim pub-
like, sponzora i pripadnika medija, na Olimpijskim
igrama se npt. susrece preko 10.500 ucesnika). Neke
sportske manifestacije traju vise dana i ponavljaju se,
tako da je moguce koristiti iskustva iz prosle prakse
(tzv. uenje iz iskustva). Medutim, ¢esto sportski
menadzeri imaju zadatak da pripremaju i organizuju
sportske dogadaje koji ¢e se odrzavati jednokratno, u
relativno kratkom roku, zbog c¢ega su specifikacije
zahtijeva ogranicene vremenskim, prostornim, ljud-
skim i vremenskim resursom.

Cilj je da se potencijalnim organizatorima sportskih
dogadaja pruzi pomo¢, prenosenjem znanja 1 vjestina,
i da se istakne znacaj tehnika mreznog planiranja za
menadzment u sportu. Ovo iz razloga da se poveca
kompetentnost organizacionog resursa, ali i da se
eventualno doprinese ustedi drugih resursa, prije
svega novca, ljudi 1 opreme.

Primjer aplikacije tehnika mreznog planiranja
(Critical Path Method - CPM, Program Evolution and
Review Technique - PERT) na sport, prikazane u
radu, rezultat su iskustva autora u prakti¢noj prim-
jeni i realizaciji rjeSenja u oblasti upravljanja pomocu
projekata jednog dogadaja, sa teznjom da $to je vise
moguce, pronadu svoje mesto i u okviru sportskog
menadzmenta. Na taj nacin se afirmise sama oblast
menadZzmenta i biznisa, i posebno menadzmenta u
sportu. Takode, stvara se podloga za dalji razvoj dis-
cipline upravljanja sportskim dogadajima, i dopri-
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the sporting events discipline, whilst contributing to
the formation of new ideas, and improving sporting
systems and institutions.

Key Words: CPM method, manegement of sporting

events, network planning techniques.

INTRODUCTION

The method of planning theory utilizing critical
path (critical path method - CPM) is a project man-
agement technique developed in 1950 by Morgan R.
Walker, whilst working for DuPont and E. Kelley, Jr.,
for the Remington Rand (Kelley, 1961; Kelley &
Walker, 1959). Since then, the technique has found
its application in all areas of the economy and non-
economy (Dugalic, 1995), as well as in sports and the
management of sport (Appenzeller, 2000), which is
understandable when it is known that the resources
in this area are very limited, and the requirements for
sporting-economic efficiency is exposed to growing
expectations and competitive pressures as a result of
rapid globalization (Rai¢, 2006).

This paper presents a model for organizing sport-
ing events using network planning techniques, with
the intent of facilitating, on the basis of these expe-
riences, the work of sports organizers and coordina-
tors. With the aid of scientific knowledge and quan-
titative methods available within management, sports
management and the management of sporting
competitions, it points to the possibility of more ef-
fective and efficient management of human, infra-
structural, financial and IT resources, within the
context of time constraints (Dugalic, 2005).

Systematic studies focusing on the organization
of sports events and competitions have, in addition
to foreign theorists (Aaron & Stewart, 1992; Farmer,
Mulrooney, & Amon, 1996; Pitts & Stotlar, 1996),
been dealt with in our region by many authors:
Ljubojevi¢ (2001), Pelevi¢ (2011), Rai¢ and Maksimovi¢
(2000), etc. This enabled a solid theoretical foundation
for the management of sporting events, with each
idea finding its application within modern sporting
practice. On the other hand, it is also rooted in the
idea that the constraints, factors and courses of action
within the framework of these phenomena, are ac-
curately identified through empirical research in sport,
utilizing network planning techniques and other
quantitative methods (Bloem & Vermei, 2005; Vasiljevic,
2013) The aim is therefore to offer an analysis through
the confirmation of underlying assumptions and
knowledge of management processes and techniques
for organizing events, as well as eventually arrive at a
conclusion that is able to interpret results in a way

nosi nastajanju novih ideja, pomocu kojih je moguce
unaprijediti sistem i institucije u sportu, putem obra-
zovnih procesa.

Kljuéne rijeci: CPM metod, menadzment sport-
skih dogadaja, tehnike mreznog planiranja.

uvoD

Metod mreznog planiranja pomocu kriticnog puta
(critical path method - CPM) je tehnika upravljanja
pomocu projekta koju su jos davne 1950-te godine
razvili Morgan R. Walker, rade¢i za DuPont, 1 E. Kel-
ley, Jr., za Remington Rand (Kelley, 1961; Kelley i
Walker, 1959). Od tada je ova tehnika nasla svoju
primjenu u svim oblastima privrede i neprivrede
(Dugali¢, 1995), pa tako 1 u sportu i menadzmentu u
sportu (Appenzeller, 2000). To je razumljivo kada se
zna da su resursi u toj oblasti veoma ograniceni, a
zahtjevi za sportsko-ekonomskom efikasnoscu, usli-
jed nagle globalizacije, izlozeni sve ve¢im ocekivanjima
i konkurentskom pritisku (Rai¢, 2000).

U radu je izlozen primjer organizovanja sportske
manifestacije primjenom tehnike mreznog planiranja.
Cilj je da se na bazi ovih iskustava, olaksa posao ot-
ganizatorima i koordinatorima sportskih dogadaja, na
nacin da se uz pomo¢ nau¢nih spoznaja i kvantitativnih
metoda koje stoje na raspolaganju u okviru menadzmenta,
menadzmenta u sportu, i menadzmenta sportskih
takmicenja, ukaze na mogucnost efektivnijeg i efikas-
nijeg upravljanja ljudskim, infrastrukturnim, novcanim
i informatickim resursom, u kontekstu vremenskih
ogranicenja (Dugali¢, 2005).

Sistematskim izu¢avanjem organizovanja sportskih
priredbi i takmicenja, pored stranih teoreticara
(Aaron i Stewart, 1992; Farmer, Mulrooney 1 Amon,
1996; Pitts i Stotlar, 1996), na nasim prostorima
bavili su se do sada brojni autori: Ljubojevi¢ (2001),
Pelevi¢ (2011), Raic 1 Maksimovi¢ (2000), i dr. To je
omogucilo jednu solidnu teorijsku bazu menadzmenta
sportskih dogadaja, a svima njima je zajednicko to $to
su ove ideje nasle svoju primjenu u savremenoj sport-
skoj praksi. Sa druge strane, takode se poslo od ideje
da se putem empirijskih istrazivanja u sportu, primenom
tehnika mreznog planiranja i drugih kvantitativnih
metoda, egzaktno odrede ogranicenja, faktori i
pravci djelovanja u okviru ovih pojava (Bloem i Ver-
mei, 2005; Vasiljevi¢, 2013). Takode, cilj je da se putem
analiza potvrde pretpostavke o znacaju menadzment
procesa i tehnika za organizovanje dogadaja, i even-
tualno dodje do spoznaja koje bi omogucdile da se
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correspondent to effective sporting practices within
the decision-making processes apparent in organizing
sporting events, other special events such as jubilees,
fairs, exhibitions, celebrations, press conferences (Van
Der Wagen & Carlos, 2009), or used for further re-
search and application in the field of project manage-
ment within sport.

METHODS

On the basis of the existing theoretical knowledge
within the field of network planning and the CPM
method, constructed and exhibited within the study
is a hypothetical model designed by the author on the
basis of previous research and their experience
within the specialist field of sporting project manage-
ment. The primary aim is to arrive at an understand-
ing which will, through the assistance of this meth-
odology, enrich sporting practice, as well as affirm
the methods of network planning within the manage-
ment of sport.

The organization of sporting events is, within
sporting practice, realized through stages of project
preparation, implementation, analysis and an evalua-
tion of the actual sporting and financial results (HBS
Press, 2000). In the preparation phase (conceptualiza-
tion) the inputs (technical and financial support:
capital sources), time, human resources, and the
structure of revenue and expenses are analyzed, and
risks (default event, ie cancellations, punching time,
budget, etc.) projected. Concurrently, appropriate
targets are set for the date, duration of activities,
special deadlines and critical dates. The planning and
organization of events includes:

* strategy formulation,

* the feasibility of the study and decision made,

* establishing objectives

* appointing an organizing committee and a co-
ordinator of the committee (single) for various
areas (security, security staff, measuring and
testing, logistics and etc.)

* budgeting (financial plan),

* organizational structure,

* personnel by sector (volunteers, etc.),

* detailed planning,

* presentation of events including preparation,
closing and cleaning, and

* evaluation, feedback and modification of future
events (Dugali¢, 2007).

The maintenance of sporting events is, as we can
see, very complex, and it is thus desirable to accentu-
ate in a systematic way, and using specific method-
ologies, activities that are crucial for the success of

dobijeni rezultati interpretiraju u svrhu potvrdivanja
dobre sportske prakse, u odlucivanju kod organi-
zovanja sportskih manifestacija, drugih, specijalnih
dogadaja kao $to su: jubileji, sajmovi, izlozbe, proslave,
konferencije za Stampu (Van Der Wagen i Carlos,
2009), ili koriste za dalja istrazivanja i primjenu u
oblasti upravljanja pomocu projekata u sportu.

METODE

Na bazi postojecih teorijskih spoznaja iz oblasti
mreznog planiranja i CPM metoda, konstruisan je i
izlozen u radu jedan hipotetski model kojeg je autor
rada dizajnirao na osnovu ranijih istrazivanja i iskustava
u specijalistickom podruéju upravljanja pomocu pro-
jekta u sportu. Osnovni cilj je da se uz pomo¢ ove
metodologije dodje do spoznaja koje ¢e obogatiti
sportsku praksu, ali i da se afirmi$u metode mreznog
planiranja u menadzmentu u sportu.

Organizovanje sportskih manifestacija se u sport-
skoj praksi realizuje putem etapa kao $to su priprema
projekta, realizacija, analiza i ocjena ostvarenih sportskih
i finansijskih rezultata (HBS Pres, 20006). U fazi pri-
preme (konceptualizacije) analiziraju se inputi (tehnicka
i finansijska podrska: kapital, izvori), vrijeme, ljudski
resursi, struktura trSkova i prihoda i projektuju rizici
(neizvrienja dogadaja, tj. otkazivanja, probijanja vre-
mena, budzZeta i sl.). Paralelno s tim utvrduju se
ciljevima primjereni: datum, vrijeme trajanja ak-
tivnosti, posebni rokovi i kriticni datumi. Planiranje i
organizovanje dogadaja ukljucuje:

 formulisanje strategije,

¢ studiju izvodljivosti i donosenje odluke,

* utvrdivanje ciljeva,

* imenovanje organizacijskog komiteta i koordi-
natora komisija (jedinica) za razne oblasti (bez-
bjednost, redarska sluzba, mjerenje i testiranje,
logistika i sl.),

* budzetiranje (finansijski plan),

* organizacionu strukturu,

 personal po sektorima (volonteri i sl.),

* detaljno planiranje,

* predstavljanje dogadaja ukljucujudi pripremanje,
zatvaranje 1 pospremanje, i

¢ vrednovanje, povratne informacije i modi-
fikovanje za neke buduée dogadaje (Dugalic,
2007).

Odrzavanje sportskih dogadaja je kao $to se vidi,
veoma kompleksno, te se u radu Zele na sistematican
nacin, primjenom posebne metodologije, akcento-
vati aktivnosti koje su klju¢ne za uspjeh dogadaja.
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events. The expected outcome is in line with the set
objectives, so that through the application of quan-
titative methods of network planning (CPM, PERT)
through computer technology, these stages and ac-
tivities translate into management models that can
help sport officials plan events, organize activities and
implement coordination during later phases, on a
routine basis. In order to popularize, simplify and
converge these techniques for use in sport, the paper
presents a hand-drawn (manual) display of a CPM
model.

This technique of network planning replaced the
Gantt chart, as it provides: a comprehensive overview
of the entire structure of planning, unambiguously
shows the logical representations and interdependence
of parts, informs of a critical situation in a timely
manner and those parts of greatest burden, factors
that adversely affect the completion date of the proj-
ect, disturbing factors that threaten the progress and
completion of the project, objectively comparing
individual variants of the plan, so as to obtain a su-
perior solution, relieving planners of their routine
work especially within overly complex projects, carried
out by computers, etc. (Roel, 2011; Weiss & Gershon,
1989).

RESULTS

Forming project management models in sport is
achieved in the following phases:

* the setting of model structures or the specifica-
tion of activities necessary for the organization
of events,

* defining the parameters of models which are
predefined through a subjective assessment or
estimation of parameters based on data derived
from the past through experiences encountered
during the organization of similar events (ie
learning from practice),

* cvaluation models relative to theoretical and
empirical data, statistical criteria and tests, as
well as the practical possibility of using the
model for project management within the field
of sporting events.

Activities of planning within project management
in sport reflect:

* clearly defined stages within all processes, requir-
ing time and resources (human, infrastructure,
money, information in the form of equipment
and accessories),

* waiting, or the process of project management
that requires only the time consumed, and

* dependence, which does not waste any time or
resources, and may be apparent or fictitious.

Ocekivani ishod je u skladu sa postavljenim ciljem,
da se primjenom kvantitativnih metoda mreznog
planiranja (CPM, PERT) ove etape i aktivnosti,
racunarskim tehnikama, prevedu u upravljacke mo-
dele koji mogu pomodi sportskim funkcionerima da
planiraju sportski dogadaj, organizuju aktivnosti i
provode koordinaciju tokom kasnijih faza, na rutin-
ski nacin. U cilju popularizacije, pojednostavljenja i
priblizavanja ovih tehnika za primjenu u sportu, u
radu je izlozen ruéni (manuelni) prikaz CPM modela.

Ova tehnika mreznog planiranja zamjenila je gan-
tograme, jer osigurava: razumljiv pregled cijelog ob-
jekta planiranja, jednoznac¢no prikazuje logicke pri-
kaze i meduzavisnost dijelova, preciznije pracenje
vremena i rokova dogadaja, informise pravovremeno
o kriticnom vremenu najoptereéenijeg dijela rada,
faktora koji negativno uticu na rok zavrsetka pro-
jekta, ometaju¢im faktorima koji ugrozavaju tok i
zavr$etak projekta, objektivno poredi pojedine vari-
jante plana, kako bi se dobilo superiornije rjesenje,
rasterecuje planere rutinskih poslova osobito kod
veoma sloZenih projekata, koje obavlja rac¢unar i sl.
(Roel, 2011; Weiss i Gershon, 1989).

REZULTATI

Oblikovanje modela upravljanja projektom u
sportu se odvija u fazama po slede¢em redosledu:

* postavlja se struktura modela ili specifikacija
aktivnosti neophodnih za organizovanje dogadaja;

* odreduju se parametri modela koji su predodredeni
subjektivhom procjenom ili procjenom para-
metara na osnovu podataka iz proslosti, na bazi
iskustava tokom organizovanja slicnih mani-
festacija (tzv. uCenje iz prakse);

* ocjena modela (vrednovanje) u odnosu na teo-
rijske iiskustvene cinjenice, statisticke kriterijume
i testove, te prakticnhu moguénost upotrebe
modela za upravljanje projektom u oblasti
sportskih dogadaja.

Aktivnosti iz plana upravljanja projektom u
sportu odrazavaju:

* jasno odredenu etapu svih procesa, koji zahtjeva-
ju vrijeme 1 resurs (ljudski, infrastrukturni,
novcani, informaticki i u vidu opreme i rekvi-
zita);

* cekanje, ili proces upravljanja projektom koji
iziskuje samo utrosak vremena, i

* zavisnost, koja ne trosi ni vrijeme ni sredstva, a

moze biti prividna ili fiktivna.
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The basic functions of project management
within sport are: planning project tasks, appointing
the project team, organizing activities, managing the
deadlines of project activities, controlling flow and
resources, management during the project, and
evaluating the project. Network planning, which is
the recommended model for the management of
sport, can be thoroughly and accurately analyzed and
experiments conducted upon, so as to explain which
results lead to concrete ideas for implementing proj-
ects. This means that managing the process of imple-
mentation is adaptable (can be monitored, controlled,
corrected and adapted to the situation), which is
highly applicable for sporting events which sometimes
last only one day.

Tables 1 and 2, and Figures 1 and 2, as inter-
preted in the next chapter, present the results of the
analysis which contribute to the rationalization of
time resources, and with it, the causal scheduling of
human, informational and monetary resources, ac-
cording to the other authors (Puricin & Loncar, 2012).

DISCUSSION

Project management within sport has not, through
the application of network planning techniques, found
a wide application within sporting practice. There are
many problems, difficulties and considerations that
limit the use of these models within sport, primarily,
the absence of a software package. In these circum-
stances, CASE tools or programs, such as Project
Manager can be used. Training sport managers to
manage projects within sporting practice through
accredited courses can encourage their wider applica-
tion. Citing it as a reason for not accepting the ade-
quacy of the models within practice, some theorists
state that they oversimplify reality, that situations
within sporting practices change quicker than the
models allow, that the data within sport marketing is
often weak and inconsistent, and the models have
therefore not shown a superiority in decision-making,

In order for the project management model to be
more represented in sport, sports organizations need
to equip themselves with proper management tech-
niques, and correctly chose a model according to the
desired area of activity (Chadwick, 2010). Shown
below is a simplified example of a model from sport-
ing practice, applied to the phase prior to a sporting
event.

Procedures for the
implementation of projects

The implementation of projects within sport us-

Osnovne funkcije upravljanja projektom u sportu
su: planiranje projektnih zadataka, imenovanje pro-
jektnog tima, organizovanje aktivnosti, pridruzenje
rokova aktivnosti projekta, kontrola tokova i resursa,
upravljanje tokom projekta i ocjena projekta. Model
mreznog planiranja koji se preporucuje kod upra-
vljanja projektima u sportu se moze detaljno i ta¢no
analizirati, na njemu se moze ecksperimentisati, te
objasniti do kakvih rezultata dovodi neka konkretna
zamisao u realizaciji projekta. To znaci da je upra-
vljanje procesom realizacije adaptibilno (moze se
pratiti, kontrolisati, korigovati i prilagoditi novonastaloj
situaciji), sto je za sportske dogadaje koji ponekad
traju tek jedan dan, veoma primjenjivo.

Uvidom u Tabele 11 2, kao i Slike 1 1 2, interpre-
tirane u narednom poglavlju, mogu se sagledati rezul-
tati analiza koji doprinose racionalizaciji vremenskog
resursa, 1 sa njime uzro¢no-posledi¢ni povezanog
rasporeda ljudskog, informatickog i novcéanog resur-
sa, §to se moze vidjeti 1 kod drugih autora (Puriéin i
Loncar, 2012).

DISKUSIJA

Upravljanje projektima u sportu primjenom
tehnika mreznog planiranja nije naslo siru primjenu
u sportskoj praksi. Postoje brojni problemi, poteskoce
i razlozi koji ogranic¢avaju primjenu ovih modela u
sportu, prije svega neposjedovanje programskih pa-
keta. U tu svrhu mogu da se koriste case alati ili
programi, npr. Project Manager. Edukacija sportskih
menadzera za upravljanje pomocu projekata u sportu
kroz akreditovan kurs moze podstaci na njihovu Siru
primjenu. Neki teoreticati kao razlog za nedovoljno
prihvatanje modela u praksi navode da oni suvise
pojednostavljuju stvarnost, da se situacije u sportskoj
praksi mijenjaju brze od modela, da su podaci u
sportskom marketingu cesto slabi i nekonzistentni,
pa time modeli nisu pokazali superiornost u donosenju
odluka.

Da bi strategija upravljanja modelom projekta u
sportu bila vise zastupljena, sportske organizacije
treba da se osposobe za odgovarajuce tehnike vodenja,
i pravilno izaberu model za zeljeno podrucje djelova-
nja (Chadwick, 2010). Slijedi prikaz pojednostav-
ljenog primjera modela iz sportske prakse, apliciranog

na fazu koja prethodi sportskom dogadaju.

Procedure za
realizaciju projekta

Realizacija projekta u sportu primjenom CPM
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ing the CPM model has two supporting procedures,
such as structure analysis and timing analysis. Activi-
ties should begin by analyzing the structure, which
consists of: issuing a list of activities and the total
time of preparation, and the construction of a network
diagram for the sporting event, respectively those
parts and controls relative to the rules of the construc-
tion. Questions for getting the Gantt model for event
management ate:

* Which actions must be completed immediately
before?

* Which actions must begin immediately after?

* Which actions can be performed indepen-
dently and in parallel?

* Can the observed activity are further divided
into sub-activities?

Data lists of activities necessary for the holding
of events are collected systematically, and some dis-
covered during the construction of a network diagram.
The rules for constructing a network diagram requires
that every activity have its beginning and end expressed
throughout the event (must start and finish within
the event), as follows:

* The succeeding activity occurs only after the
completion of the prior activity.

* Activities that take place simultaneously can
occur only after the completion of the previous
activity.

* When a subsequent activity begins during the
activity preceding it, it is divided into sub-activ-
ities of the prior events.

* In the event of an activity which has the same
beginning and end, a fictitious or mock activity
is introduced with duration of zero.

* Mock activities are used in other scenarios when
requirements are incorporated if an event ends
and begins with a number of activities that are
interdependent.

* Within a series of activities, any number of ap-
parent activities can be included, so long as they
do not disrupt the structure of the network
diagram, which is highly important when dis-
mantling large diagrams into sub-networks of
lesser scale.

* Hach activity within the diagram can only be
undone once, so in as much as the process of
construction reveals the existence of either the
loop, double line or closed cycle, they must, in
the analysis of discrepancies, be removed.

Now, on the basis of prior and future activities,
and initial and final events, all project events are
numbered in ascending order, numbering initial (i)

modela ima dva oslonca procedure kao §to su analiza
strukture 1 analiza vremena. Aktivnosti se zapocinju
analizom strukture koja se sastoji od: ispostavljanja
spiska aktivnosti i viemena ukupnog trajanja priprema,
konstrukcije mreznog dijagrama za sportski dogadaj,
odnosno njegovih dijelova i kontrole u odnosu na
pravila konstruisanja. Pitanja za dobijanje gantograma
modela za upravljanje dogadajem su:

* Koje aktivhosti moraju biti zavr$ene neposred-
no prijer

* Koje aktivhosti moraju otpoceti neposredno
poslije?

e Koje aktivnosti se mogu nezavisno paralelno
odvijati?

* Da li se posmatrana aktivhost moze dalje
podjeliti na podaktivnosti?

Podaci za spisak aktivnosti neophodnih za odvi-
janje dogadaja se prikupljaju sistematski, a neki se
otkrivaju za vrijeme same konstrukcije mreznog di-
jagrama. Pravila za konstruisanje mreznog dijagrama
su da svaka aktivnost ima svoj pocetak i kraj iskazan
kroz dogadaj (mora otpoceti 1 zavrsiti dogadajem),
kako slijedi:

* Naredna aktivnost nastupa tek nakon zavrsetka
prethodne aktivnosti.

e Aktivnosti koje se odvijaju paralelno, mogu
nastupiti tek nakon zavrsetka prethodne ak-
tivnosti.

» Kada naknadna aktivnost pocinje za vrijeme
aktivnosti koja joj prethodi, ona se dijeli u po-
daktivnosti prethodnog dogadaja.

¢ Kod pojave aktivnosti sa istim pocetkom i
zavr$etkom, uvodi se fiktivna ili prividna aktivnost
sa nultim trajanjem.

* Prividne aktivnosti koriste se u drugim slucajevima
kada se ugrade uslovi i ako u jednom dogadaju
zavrsava i otpocinje veéi broj aktivnosti koje nisu
sve medusobno zavisne.

* U niz aktivnosti se moze ukljuciti proizvoljan
broj prividnih aktivnosti, a da se pri tome ne
naruse konstrukcije mreznog dijagrama, $to je
narocito bitno kod rastavljanja velikih dijagrama
u podmreze manjeg obima.

e Svaka aktivnost u dijagramu moze se odvijati
samo jednom, pa ukoliko se u fazi konstru-
isanja otkrije postojanje petlji, dvostrukih linija
ili zatvorenih ciklusa, oni se tokom analize
nelogi¢nosti moraju otkloniti.

Sada se na osnovi prethodnih 1 sledeéih aktivnos-
ti, 1 pocetnih i zavrsnih dogadaja, numerisu svi dogadaji
projekta po rastu¢em nizu numerisanja pocetnih (i) i
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and final (j) events, where i<j. If this requirement is
not fulfilled, the following problems arise:

* difficulties in identifying specific activities and
frequent errors in writing the order of numbers,

* the application of computational methods to
analyze network diagrams is made more difficult
as the possibility of introducing some order to
sequential data processing is made more difficult,

* processing on a computer requires increasing
numbering network diagrams, and

e itis difficult to detect a closed cycle (loop) which
needs to be removed from the network diagram.

For projects with a large number of activities, these
problems are difficult to remove, and so adherence
to these rules is very important. To create labels,
symbols are used: i, j = events or nodes, (i, j) activities
in sequential order, t. = duration of activity in units
of time. In the planning and implementation of sport-
ing events, all activities are grouped into tasks through
the process of departmentalization, particularly com-
missions, committees or sectors (for safety, the hos-
pitalization of participants, ceremonial part, logistics,
surveillance, sports events, cooperation with the
media, medical support, monitorial services...). In this

TABLE 1
List of activities within the sports project for the flowchart.

TABELA 1
Lista aktivnosti za dijagram toka sportskog projekta.

zavrsnih (j) dogadaja, pri cemu je i<j. Ako ovaj uslov
nije ispunjen pojavljuju se slede¢i problemi:

* teskoce u identifikovanju pojedinih aktivnosti i
Ceste greske u redoslijedu pisanja brojeva,

* otezana je primjena racunskih postupaka kod
analize mreznog dijagrama jer su ogranicene
moguénosti uvodenja nekog reda u redoslijedu
obrade podataka,

* obrada na rac¢unaru zahtijeva rastu¢e numeri-
sanje mreznog dijagrama, i

* tesko se otkrivaju zatvoreni ciklusi (petlje) koje
treba otkloniti iz mreznog dijagrama.

Kod projekta sa velikim brojem aktivnosti ovi se
problemi tesko mogu otkloniti, pa je pridrzavanje
navedenih pravila veoma bitno. Za oznacavanje se
koriste simboli: 1,j = dogadaji ili ¢vorovi, (i,)) = ak-
tivnosti po redosledu, t, = trajanje aktivnosti u vre-
menskim jedinicama. Kod planiranja i realizacije
sportskog dogadaja, sve aktivnosti su procesom de-
parmentalizacije grupisane u zadatke posebno oform-
ljenih komisija, odbora ili sektora (za bezbjednost,
hospitalizaciju ucesnika, cermonijalni dio, logistiku,
pracenje sportskih dogadaja, saradnju sa medijima,
medicinsku podrsku, redarsku sluzbu. . .). Na taj nacin

Duration

Activities

in days

Defining the mission, goals, and name of the event, market research on similar, previously held events,
data collection on the structure of the program, becoming familiar with legislation (laws, regulations

1. of sports associations), activities preceding the opening ceremony, information on potential parti-

30

cipants, evaluation of attendance, a list of potential sponsors, fundraising plan. Elaboration of the

COI’ICCpt.

Conduction of a feasibility study and, if requested, submission to the relevant bodies, including all

approximate funds required for the project).

necessary information (name of the event, organizer, place and date, the goals of the organization, -
activities, expectations regarding sport results and number of participants, program competition,

Enactment of decisions regarding the organigation and start of the sporting event, the candidates, if necessary,

ry approvals.

submission and elaboration of the action plan of the sporting event, that is complete, necessary 5
documents, notification of the relevant sporting bodies and commissions, obtainment of necessa-

Evalnation of attendance: number of participants and visitors, determining the price of the registrati-

and schedule of concessions.

on fee, the number of participating sponsors and their approximate combined value, determining 3
the range of ticket prices, the expected response of the audience and its total value, number, value

Organizing the structure of management: the appointing of a body or committee for coordination (or-

5. ganizational team), determining the level of coordination and the number of working bodies and

commissions.

10

the number of volunteers and monitorial service.

Appointment of remaining participants in the organizational structure, managers and executives, a plan of 4

7. Production cost estimate for all categories: place of origin, deadlines and implementers. 7
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Revenue forecast and budget planning, in alignment with the cost estimate.

Creating licensing programs and media contacts to divide costs, and sell broadcasting rights.

10.

Planning of sporting events: leadership plans, management and control activities during sporting events
for all sequences required by the law, regulations and good management practices.

11.

Enactment of the financial plan (income and expense plan) through direct and indirect income and
expenses, by categories, tariffs, price lists and bonuses for the various categories of actors, athletes,
audiences, sponsorship pool, media, stall owners... Strategies of differentiation with respect to the
scope , time and method of payment.

12.

Procurement plan: equipment, apparatus, equipment room, sound system, power supply, informatio-
nal materials, office supplies, hygiene products, medical supplies, ordering of food and drinks for
refreshments and cocktails, promotional material, conceptual design plans and implementation of
plaques, medals and certificates etc.

13.

A plan to inform participants and the public, as well as paths and placement of information.

14.

Study of public attitudes, equipping of facilities with necessary equipment and props at the chosen
location, a logistics plan, planning accommodation and transfers if needed.

15

15.

Plan of contact and manner of communication with all registered participants and interested parties (mem-
bers of the police, sponsors, the media, suppliers, the public, accreditation of participants and jo-
urnalists).

16.

Planned indicators: assessment of the efficacy of the event.

15

17.

Appointment of working bodies and commissions, production of a calendar of activities and detailed ti-
meline for each sequence of activities, flowchart of competitive activities, development of a daily
plan for the monitoring of and methods of evaluation for the implemented activities.

18.

Execution plan by activity type, number, plan, number and distribution of volunteers by committees,
plan concerning the distribution of resources necessary for the implementation of activities, aligned
with the cost estimate.

19.

Marketing plan, promotions plan, business advertising and other forms of promotion, plan to enco-
urage sales in coordination with sponsors and tenants, an activities plan for promoters of the event
and the media, creating print, audio and audio-visual materials, and press releases.

20.

The preparation and signing of contracts for all product types, equipment, requisites, supplies (supply)
and previously required services, according to the expenses.

14

21.

An action plan for sponsors involved with the project, media activity plan, preferably in the form of a
special network plan of promotional activities with a detailed description of elements within the
promotional mix (advertising, sales, promotions, and public relations), length of activities by media,
within the specified budget, content, the method and means of communication.

22.

Graphic, art, visual (mascots, logo, posters, catalogs), audio, andio-visual solutions, content editing, prototyping
and final versions of promotional materials.

10

23.

Crosscheck of candidates working on the project, selection and appointment of executives, contracts, their
training and involvement in the project.

10

24.

Audit of all plans (during the course of the sporting activity, security, movement of visitors, athletes
and VIP, medical plans and courses of action, all dynamics of control of athletes: weight measure-
ment, medical examinations, doping control). Evaluation of activities by the organizational team,
decision-making on the manner of coordination during the events, establishing a system of com-
pensation for the executives (nature of rewards and penalties for lateness, tardiness or comments
on the work of individual executives, etc.).

14

25.

Development of educational materials, certificates, ID cards, uniforms, decorations and submission of
participants.

26.

Printed promotional material, audio and audio-visual, magnetic and other media records submitted to
sponsors, media houses and publicists according to the media plan in order to broadcast, deliver
and realize the potential of attendees from the public and publicity.

14

27.

Engagement of personnel in accordance with the contract and other forms of engagement. Checking
the cleaning and maintenance action plan before, during and after the conclusion of the event.
Engagement of reporters and managers in ceremonies.

28.

Finalization of the project, a confirmed list of participants and media sponsors, supplied promotional
material, hired staff, checking: implementation of the contract, supply of equipment, props and
expendable supplies, approval of authorized institutions (organization of the inside order, profes-
sional sports associations), sending of invitations to guests to attend the opening ceremony of the
sporting event.
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Seminar for volunteers, check: techniques, measuring equipment, sound systems, electric power supply,
coordination with external perpetrators (law enforcement, medical staff, journalists, reporters, ca-
59 ~mMmeramen, delegates, jgdges, sponsors, volunteers). Inspection of Fhe arena ‘and a written record of
" it. Insight into the finished material, medals, plaques, awards, audio recordings of the anthem, the
preparation of protocols for the ceremony, announcing: the opening of the event, the winners and

the closing the event.

Furnishing works scheduled for the ceremony with decor and other necessary resources (flowers, special
effects, etc.). Rehearsal of the opening ceremony, the awarding of medals and closing. The organi-
30 zation of cocktails for all the evening before the event to provide sponsors the opportunity to 3
" submit their hospitality, encourage media writing in the presence of athletes and those potential
visitors who are interested. A registered plan for participants and competition schedules. The ope-
ning ceremony proceeded by the official sport, entertaining, and commercial programs.

Legend/Legenda: Activities - Oznaka aktivnosti; Duration in days - Trajanje u danima; 1. - Definisanje
misije, ciljeva 1 naziva manifestacije, marketing istrazivanja o sli¢cnim, ranije odrzanim manifesta-
cijama, prikupljanje podataka o strukturi programa, upoznavanje sa regulativom (zakoni, propi-
si sportskih asocijacija), aktivhostima koje prethode svecanom otvaranju, podaci o potencijal-
nim ucesnicima, procjena posjecenosti, spisak potencijalnih sponzora, plan prikupljanja
sredstava. Izrada idejnog koncepta; 2. - Izrada studjje izvodljivosti 1 podnosenje nadleznim tijelima
ukoliko se to zahtjeva, sa svim neophodnim podacima (naziv manifestacije, organizator, mjesto
i datum odrzavanja, ciljevi organizovanja, aktivnosti, o¢ekivanja u pogledu sportskih rezultata i
broja ucesnika, program takmicenja, okvirna finansijska sredstva neophodna za projekat);

3. - Donosenje odluke o organizovanju i pocetku sportske manifestacije, o kandidaturi ako je to neopho-
dno, podnosenje plana aktivnosti sportske manifestacije i izrada elaborata, tj. kompletne, ne-
ophodne dokumentacije, obavjestavanje nadleznih sportskih tijela i komisija, pribavljanje ne-
ophodnih saglasnosti; 4. - Progena posecenosts: broj ucesnika i posjetioca, odredivanje visine
kotizacije, broj uklju¢enih sponzora i aproksimativna ukupna vrijednost, odredivanje raspona
cijena ulaznica, o¢ekivani odziv publike i ukupna vrijednost, broj, vrijednost i rapored koncesi-
jas 5. - Organizovange strukiture menadzmenta: imenovanije tijela ili odbora za koordinaciju (organi-
zacioni tim), odredivanje nivoa koordinacije i broja radnih tijela i komisija; 6. - Imenovanje ostalib
ucesnika u organizaciongj strukturi, menadzera i izvrsioca, plan broja volontera i redarske sluzbe;

7. - Izrada troskovnika po svim kategorijama: mjestu nastanka, rokovima i izvrsiocima; 8. - Pro-
gnoza priboda i planiranje budeta, uskladivanje sa troskovnikom; 9. - Izrada programa licenciranja, i
kontakti sa medijima u cilju podjele troskova, prodaja prava prenosa; 10. - Planiranje realizacije
sportskog dogadaja: plan vodenja, rukovodenja i kontrolisanja aktivnosti tokom sportske manife-
stacije, za sve sekvence koje propisuju zakon, pravilnici ili dobra upravljacka praksa; 11. - Izrada
finansijskog plana (plana prihoda i rashoda), direknih 1 indirektnih prihoda i troskova, po katego-
rijama, tarife, cjenovnici i bonifikacije za razne kategorije ucesnika, sportiste, publiku, sponzor-
ski pul, medije, zakupce Standova... Strategije diferenciranja s obzirom na obim, vrijeme i nacin
placanja; 12. - Plan nabavki: opreme, rekvizita, opremanja prostora, ozvucenja, napajanja elek-
tricnom energijom, informativnim materijalom, kancelarijskim materijalom, sredstvima za higi-
jenu, medicinskim materijalom, porudzbine hrane i pica za osvjezenje i koktele, propagandnog
materijala, plan idejnog rjesenja i realizacije plaketa, medalja i zahvalnica i sl.; 13. - Plan informisa-
nja ucesnika i javnosti, putevi i nacini plasmana informacija; 14. - Istragivanje stavova javnosti,
opremanje objekata na izabranoj lokaciji neophodnom opremom i rekvizitima, plan logistike,
planiranje smjestajnih kapaciteta i transfera ukoliko za to ima potrebe; 15. - Plan kontakta i naii-
na komunikacije sa svim prijavljenim ucesnicima i zainteresiranim stranama (pripadnici organa
unutrasnjih poslova, sponzori, mediji, dobavljaci, javnost, akreditacije ucesnika i novinara); 16.
- Planski pokazatelji: procjena efekata manifestacije; 17. - Imenovanje radnih tijela i komisija, izrada
kalendara aktivnosti i detaljne vremenske linije po pojedinim sekvencama aktivnosti, dijagram
toka aktivnosti takmicarskog dijela, izrada dnevnog plana pracenja i metoda procjene realizacije
aktivnosti; 18. - Plan izvrsenja po vrsti aktivnosts, broju, plan, broj i raspored volontera po komisi-
jama, plan raspodjele resursa neophodnog za realizaciju aktivnosti, u skladu sa troskovnikom;
19. - Plan marketinga, plan promocije, ckonomske propagande i drugih vidova promocije, plan
podsticanja prodaje u koordinaciji sa sponzorima i zakupcima, plan aktivnosti za promotere i
medije, izrada stampanih, audio i audio-vizuelnih materijala i saopstenja za javnost; 20. - Sasta-
vljanje i potpisivanje ngovora za sve vrste proizvoda, opreme, rekvizita, potrosnog materijala
(snabdjevanje) i prethodno preciziranih i zahtjevanih usluga, prema troskovniku; 21. - Plan ak-
tivnosti sponzora ukljucenih u projekat, plan medijskih aktivnosti, poZeljno u vidu posebnog mre-
znog plana promotivnih aktivnosti sa detaljnim opisom elemenata promotivnog miksa (propa-
ganda, podsticanje prodaje, promoteri, odnosi s javnoscu), vrijeme trajanja aktivnosti po
medijima, uz preciziran budzet, sadrzaj, nacin i sredstvo komunikacije; 22. - Graficka, likovna,
vizuelna (maskote, logo, plakati, katalozi), andio, andio-vizuelna rjesenja, lektura sadrzaja, izrada proto-
tipa 1 konacne verzije promotivnog materijala; 23. - Provjera kandidata za rad na projektu, selekcija
i imenovanje izvrsioca, sklapanje ugovora, njihova obuka i ukljucivanje u projekat; 24. - Provjera
svib planova (toka odvijanja sportskih aktivnosti, bezbjednosti, kretanja posetioca, sportista i
VIP, medicinskih planova i nac¢ina djelovanja, svih vidova i dinamike kontrole sportista: mjere-
nje tezine, medicinski pregledi, doping kontrola). Ocjena realizovanih aktivnosti od strane orga-
nizacionog tima, donosenje odluke o nac¢inu koordinacije tokom odrzavanje dogadaja, ustano-
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vljavanje sistema kompenzacije za izvtsioce (nacin nagradivanja i penali za kasnjenje,
neazurnost ili primjedbe na rad pojedinih izvrsioca i slicno); 25. - Izrada edukativnih materijala,
sertifikata, ID kartica, uniformi, dekora i dostavljanje ucesnicima; 26. - Odstampan promotivni
materijal, audio 1 audio-vizuelni, magnetni i dr. medijski zapisi dostavljeni sponzorima, medij-
skim kuc¢ama 1 javnosti prema medija planu u cilju emitovanja i isporuke u vidna polja potenci-
jalnih posjetioca-publike i javnosti; 27. - Angagovanje personala u skladu sa ugovorom o radu i
drugim vidovima radnog angazovanja. Provjera plana aktivnosti ¢is¢enja i odrzavanja prije,
tokom i poslije zavrietka dogadaja. Angazovanje izvjestaca i voditelja kod ceremonijalnog dije-
la; 28. - Finalizacija projefeta, potvrdeni spiskovi ucesnika i medijskih pokrovitelja, isporucen
propagandni materijal, angazovan personal, provjera: realizacije ugovora, snadbjevanja opre-
mom, rekvizitima i potrosnim materijalom, odobrenja nadleznih ustanova (organa unutrasnjeg
reda, sportskih strukovnih asocijacija), slanje pozivnica gostima za ucesce na ceremoniji otvara-
nja sportske manifestacije; 29. - Seminar a volontere, provjera: tehnike, mjernih uredaja, ozvuce-
nja, napajanja elektricnom energijom, koordinacije sa spoljasnjim izvrsiocima (organi reda, me-
dicinske ekipe, novinari, izvestaci, kamermani, delegati, sudije, sponzori, volonteri). Inspekcija
terena za igru i sastavljanje zapisnika o tome. Uvid u gotov materijal, medalje, plakete, nagrade,
audio zapisi himne, sastavljanje protokola za ceremonije proglasenja: otvaranja manifestacije,
pobjednika i ¢in zatvaranja manifestacije; 30. - Opremanje dijela predvidenog za ceremonije dekorom i
dr. neophodnim sredstvima (cvijece, specijalni efekti i sl.). Proba sve¢anog otvaranja, dodjele
medalja i zatvaranja. Organizovanje koktela za sve, vece prije pocetka manifestacije kako bi se
pruzila moguénost sponzorima da ukazu gostoprimstvo, podstaklo pisanje medija u prisustvu
sportista i zainteresovali potencijalni posjetioci. Plan registracije ucesnika i rasporeda takmice-
nja. Svecano otvaranje ceremonijalnog karaktera sa prate¢im oficijelnim sportskim, zabavnim i
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komercijalnim programima.

way, the schedule of activities according to the type
of job, is displayed within a single timeline, as shown
in Table 1.

Analysis of time (start and comple-
tion) required for the implementation
of activities and projects

On the basis of the activities described in Table
1, one can construct a flow chart of activities, in ac-
cordance with the time line (Figure 1).

When the analysis of the structure is complete,
the author of the project approaches the analysis of
time or the end of one or more activities, or the entire
project. The initial event is a condition in which an
activity can begin, and the final event - the state of
its completion. The initial and final event of the
project, which reflect their beginning and end, are
special cases, whereby the initial event has no preced-
ing, and the final event, succeeding activities.

The analysis of time (relative to structure) varies
according to the chosen model of network planning;
When converting it to a mathematical model, differ-
ences between this and the PERT model can be
observed. Within the CPM model, a deterministic
and within PERT, a stochastic model occurs, which
introduces uncertainty into the assessment of time
for each individual activity. Within our literature, a
sporting project which utilizes the PERT model can
be found (Dugali¢ 2007), through which the cost of
managing sporting events and implementing changes
(shortening or extension) and simultaneously re-
sources (savings or exceeding of the budget) can be
monitored. The duration of activities is, within both
models, utilized to calculate additional values through
the analysis time. The number of the given time de-

se raspored aktivnosti po grupisanim poslovima pri-
kazuje u okviru jedinstvene vremenske linije, kako je
to prikazano u Tabeli 1.

Analiza vremena (pocetaka i
zavrsetaka) potrebnog za realizaciju
aktivnosti projekata

Na bazi aktivnosti opisanih u tabeli broj 1, moze
se konstruisati dijagram toka aktivnosti, u skladu sa
vremenskom linijom (Slika 1).

Kada se izvr$i analiza strukture, autor projekta
pristupa analizi vremena ili zavrsetka jedne ili vise
aktivnosti ili cijelog projekta. Pocetni dogadaj je
stanje u kojem neka aktivnost moze otpoceti, a zavr$ni
dogadaj — stanje njenog zavrsetka. Pocetni i zavr$ni
dogadaj projekta koji odrazavaju njegov pocetak 1
zavrSetak su posebni slucajevi, pri cemu pocetni
dogadaj nema prethodnih, a zavr$ni dogadaj slijedecih
aktivnosti.

Analiza vremena (u odnosu na strukturu) se raz-
likuje prema izabranom modelu mreznog planiranja.
Kod transformacije modela u matematicki, uocavaju
se razlike izmedu ovog i PERT modela. Kod CPM
modela se javlja deterministic¢ki, a kod PERT —
stohasticki model, koji uvodi u ra¢un nesigurnost
vremenske procjene trajanja pojedinih aktivnosti. U
domacoj literaturi se moze nadi primjer upravljanja
sportskim projektom primjenom PERT modela
(Dugali¢ 2007), pomocu kojeg se mogu pratiti troskovi
upravljanja sportskim dogadajem i provoditi izmjene
(skracenje ili produzenje) uz istovremeno pridruzenje
resursa (ustede ili probijanje budzeta). Vremena tra-
janja aktivnosti kod oba modela sluze za izracunavanje
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FIGURE 1

Flowchart of activities within the sports project, sketches the network plan.

SLIKA 1

Dijagram toka aktivnosti sportskog projekta, skica mregnog plana.
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Legend/Legenda: Activities - Opening ceremony - Cetemonija svecanog otvaranja; Contro-
ling sporting project - Upravljanje sportskim projektom; Weeks - Nedelje; Seminar for
volunteers - Seminar za volontere; Finalization of project - Finalizacija projekta; Plan
check - Provjera plana; Promotional material - Propagandni materijal; Effects asses-
sment - Procjena efekata; Involved personal - Angazovan personal; Graphic design
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- Graficka rjesenja; Educational material - Edukativni materijal; Sponsor plan - Plan
sponsorstva; Contact and communication plan - Plan konatakata i komuniciranja; Can-
didate check - Provjera kandidata; Contacts - Ugovoranje; Detreminantion of RT pri-
ce - Odredivanje MP cijena; Public research - Istrazivanje javnosti; Procedural plan -
Plan nabavki; Plan of execution - Plan izvrsenja; Marketing plan - Marketing plan;
Appoitment of participants - Imenovanje ucesnika; Information plan - Plan informi-
sanja; Appointment of commission - Imenovabnje komisija; Cost estimate - Troskov-
nik; Financial plan - Finansijski plan; Licensing program - Program licenciranja;
Implementation plan - Plan realizacije; Organization of mamangement structure - Ot-
ganizacija strukture menadzmenta; Decision making - Donosenje odluka; Visitation
assessment - Procjena posjecenosti; Income forcast, budget - Prognoza prihoda, bu-
dzet; Feasibility study - Izrada studije iztvodljivosti; Deffinig mission - Definisanje mi-

sije.

termines the choice between a CPM and PERT
model, for PERT respects the most probable times
(like the difference between optimistic and pessimis-
tic time). The analysis of time within the CPM
model (which is shown in this paper) is comprised
of: determining the duration of activities, the progres-
sive and retrograde calculation of the time of imple-
menting the project, and finding a critical path as well
as time reserves.

The progressive calculation of time is based on
the earliest completed event of the project. The fol-
lowing is calculated:

* The earliest start to any activity (t’) which is
equivalent to the earliest time at which the event
has been achieved, and

* The ecarliest completed activities (i-j) are re-
corded as toj, and equivalent to the earliest time
in which the event is achieved, and is obtained
by adding the duration of the activity, and then
activity with time t’.

When the earliest completed set of activities which
have n as their final event are set (the earliest comple-
tion of the project t’ ), the calculation of the latest
beginning and the latest ending of any activity (i-j) is
enabled, and these values are entered into the network
diagram. This is a retrograde calculation of time, and
proceeds from the final event of a project and moves
towards the initial event. In doing so, there is value
in ensuring that the earliest time in which the project’s
completed event occurs is the shortest possible time
required for its implementation, and the earliest oc-
currence of the completed event, at the same time
of and no later than the occurrence of the event.

The progressive and retrograde computation of
time provides values which are utilized to calculate
the critical path and time reserves. A critical path is a
series of interconnected activities within a sports
project which extend between the beginning of and
completion of an event as found in network diagrams,
and combined, have the longest duration of time. All
events which lie on the critical path have equal values
of time between the earliest and latest time of occut-
rence, with the value of reserves respectively being

ostalih vrijednosti u analizi vremena. Broj zadatih
vremena opredeljuje izbor izmedu CPM ili PERT
modela jer PERT uvazava i najvjerovatnije vrijeme
(kao razliku izmedu pesimistickog i optimistickog
vremena). Analiza vremena kod CPM modela (koji je
prikazan u radu) se sastoji u: odredivanju vremena
trajanja aktivnosti, progresivnog i retrogradnog
izracunavanja vremena realizacije projekta i pronalazenja
kriticnog puta kao i vremenskih rezervi.
Progresivno izracunavanje vremena polazi od
najranijeg zavrsnog dogadaja projekta. Racuna se:

* Najraniji pocetak svake aktivnosti (t’) i jednak
je najranijem vremenu u kojem je postignut
dogadaj, i

* Najraniji zavrsetak aktivnosti (i-j), oznacava se
kao toj ijednak je najranijem vremenu u kojem
je postignut dogadaj j, a dobije se zbrajanjem
vremena trajanja te aktivnosti s vremenom t’.

Kada je odreden najraniji zavrsetak aktivnosti koje
imaju n kao zavrsni dogadaj (najraniji zavrsetak pro-
jekta t’ ), pristupa se izracunavanju najkasnijih pocetaka
i najkasnijih zavrsetaka bilo koje aktivnosti (i), i te
se vrijednosti unose u mrezni dijagram. Ovo je retro-
gradno rac¢unanje vremena, a polazi od zavr$nog
dogadaja 1 krece se ka poc¢etnom dogadaju. Pri tome
vrijedi da je: najranije vrijeme nastupanja zavr$nog
dogadaja projekta ujedno i najkrace vrijeme potrebno
za njegovu realizaciju, a najranije vrijeme nastupanja
zavrsnog dogadaja projekta ujedno i najkasnije vrijeme
nastupanja tog dogadaja.

Progresivno i retrogradno racunanje vremena daje
vrijednosti koje sluze za izracunavanje kriticnog puta
i vremenskih rezervi. Kriti¢ni put su niz aktivhosti u
sportskom projektu, medusobno povezanih, koje se
protezu izmedu pocetnog i zavr$nog dogadaja mreznog
dijagrama, a imaju zbirno najduze vrijeme trajanja.
Svi dogadaji koiji leze na kritichom putu imaju jed-
nako najranije i najkasnije vrijeme nastupanja, odnos-
no vrijednost vremenskih rezervi nula (0). Ove ak-
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TABLE 2
Duration, time reserves and the calculation of critical times.

TABELA 2
Vremensko trajanje, vremenske rexerve i igracunavanje kritickog puta.
Events . Earliest Latest Time reserves
: 5 Duration _— _— 5
Starting  Closing Start  Finish  Start Finish  Total = Available Independent
1 2 3 4 5 6 7 8 9
.. (6-3-2)  (4-3-2) (4-5-2)
1_] tl] tOi toi tli t]i Stii ssii Snii
1-2 30 0 30 0 30 0 0 0 K
2-8 7 30 37 30 48 11 0 0
2-3 5 30 35 30 60 25 0 0
2-4 3 30 33 30 68 35 0 0
2-5 10' 30 40 30 40 0 0 0 K
5-6 4 40 44 40 44 0 0 K
5-7 7 40 47 40 52 5 (-3),0 (-3),0
8-11 5 37 48 48 53 11 6 (-5),0
3-9 3 35 38 60 63 25 0 (-25),0
4-10 3 33 36 68 71 35 0 (-35),0
7-11 1 47 48 52 53 8 8 (-5),0
11-12 2 48 50 53 60 10 0 1
9-13 5 38 43 55 68 25 0 (-17),0
6-14 15 44 59 44 59 0 0 K
14-15 7 59 66 59 74 8 0 0
16-24 15 59 74 59 74 0 0 K
17-24 3 36 74 71 74 35 35 0
11-18 2 48 50 53 67 17 0 1
11-19 5 48 53 53 58 5 0 (-5),0
13-20 14 43 57 60 82 25 0 (-17),0
21-26 5 53 63 63 68 10 5 (-5),0
22-26 10 53 63 58 68 5 0 (-5),0
23-27 10 50 60 67 77 17 0 (-17),0
12-24 14 50 74 60 74 10 10 0
18-25 7 50 57 67 77 20 0 (-17),0
26-28 14 63 82 68 82 5 5 0
27-28 5 60 82 77 82 17 17 0
24-28 8 74 82 74 82 0 0 0 K
28-29 7 82 90 82 90 1 0 0
28-30 8 82 90 82 90 0 0 0 K

Legend/Legenda: Events - Dogadaj; Starting - Pocetni; Closing - Zavr$ni; Duration - Traja-
nje; Barliest - Najraniji; Start - Pocetak; Finish - Zavrsetak; Latest - Najkasniji; Time
reserves - Vremenske rezerve; Total - Ukupne; Available - Slobodne; Independent -
Nezavisne; K - Critical path (Kriticni put).
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zero (0). These activities, situated on the critical path
are, within a network diagram, underlined by double
lines, and the completion of these activities are also
dependent on the completion of the sporting event’s
plan.

By completing the table for the network diagram,
all the relevant sizes are found. The following data
is for calculating the earliest completion of certain
activities towards progressive procedures (Dobrenic,
1987):

0) — +(0
ti<> =t0+ t, 1)

If the event has multiple paths, the earliest start
to any activity which has j as the starting event, is
calculated by:

ti0 = max {t’ + tij}; t' =0 2

When the project cannot be completed within the
planned time, it is necessary to make corrections to
the network diagram by shortening the duration of
activities through management processes, on the
critical paths until the following is achieved:
t0= Tp =t! (3)

n
where t ! signifies the latest completion of the project.
The latest beginning of all activities i-j is calcultaed
by surtracting the duration of the activity from the
latest completion of activities by:
1— 41
t =t 4)
Where more activities arise from the initial event
i, the latest time taken to achieve that event is calcu-

lated by:

1— H 1 . 1 —4,0
t —mmi{ti + tii}, tl=t (5)

n

If for some activity (i-j) is t' - £ - t, = 0, then this
activity is referred to as a critical activity. For those
activities in which the duration of activities is greater
than the standard duration of the activity, i.e. greater
than 0, there emerges a reserve time.

In such a case, the calculation of time reserves is
undertaken so as to uncover those sub critical paths
which have very low time reserves and can easily
become critical. Non-critical activities contain a cet-
tain reserve time (total, free, independent) relative to
the observed activity and those activities which im-
mediately precede or follow on from the observed
activities (Table 2).

t % = 0, followed by: t,” t, =48 +2 =50

=0+30=30 t,) =48 +5=53

19
t/=30+3=33 =43+ 14=57
t'=30+5=35 £,'=53+0=53

£0=30 +10 = 40
=30 +7=37
=40+ 4= 44

t)=53+0=53
£,)=50+0=50
£, = max 50 + 14=64=74

tivnosti na kritichom putu su na mreznom dijagramu
podvucene dvostrukim linijama, a o zavr$etku tih
aktivnosti ovisi i zavrietak plana sportske mani-
festacije.

Popunjavanjem tabele za mrezni dijagram navode
se sve relevantne veli¢ine. Slijede podaci za izracunavanje

najranijih zavrsetaka pojedinih aktivnosti progresivnim
postupkom prema (Dobreni¢, 1987):

O =¢O
t £+, )

Ukoliko u dogadaj i ulazi vise puteva, najraniji
pocetak bilo koje aktivnosti koja ima j kao pocetni
dogadaj, racuna se prema:

t'=max{t'+ ¢} =0 2

Kada se projekat ne moze zavrsiti u planiranom
roku, potrebno je izvrsiti korekcije u mreznom di-
jagramu skracenjem roka trajanja aktivnosti upravljackim
procesom, na kriticnim putevima dok se ne postigne:

t'=T =t/ (3)

P
gde t ' oznacava najkasniji zavrsetak projekta.

Najkasniji pocetak svih aktivnosti i-j izracunava
se oduzimanjem vremena trajanja aktivnosti od
najkasnijeg zavrSetka aktivnosti prema:

t=t-t @)

Ukoliko iz pocetnog dogadaja i izlazi vise ak-
tivnosti, najkasnije vrijeme postizanja tog dogadaja
racuna se prema:

t'= mmj{til + tij}; t!=1¢"? 5)

Ukoliko je za neku aktivnost (i), t' -t - t, = 0,
tada se ta aktivhost naziva kriticna aktivnost. Kod
aktivnosti kod kojih je vrijeme trajanja aktivnosti vece
od normiranog vremena trajanja aktivnosti, tj. veca
od 0, postoji izvjesna vremenska rezerva.

Tada se pristupa izracunavanju vremenskih
rezervi kako bi se otkrili subkriticni putevi koji imaju
vtlo malu vremensku rezervu i mogu lako postati
kriticni. Nekriticne aktivnosti raspolazu sa izvjesnom
rezervom vremena (ukupnom, slobodnom, nezavis-
nom) u odnosu na posmatranu aktivnost prema ak-
tivnostima koje joj neposredno prethode ili slijede iza
posmatrane aktivnosti (Tabela 2).

£ =0, a slijedi: t,” £,)=48+2=50

=0+30=30 t,) =48 +5=53

19
t/=30+3=33 =43 +14=57
t'=30+5=35 £,'=53+0=53

£0=30 +10 = 40
£0=30+7=37
=40+ 4= 44

£ =53+0=53
£,)=50+0=50
£, = max 50 + 14=64=74
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t7":40+7:47 66 + 0 =066
t,' =37 +5=42 = 48max 59+ 15=74
47 +1 =48 t'=50+7=57

t)=35+3=38 t,) = max 53 + 5 =58=063

t,)=33+3=36 53+ 10 =063

t,)= 48 + 2 =50 t,.’ = max, 57 + 0 =57=60

t,)=38+5=43 50 +10 = 60

t =44 +15=159 60 +5=065

t150 = max, 59 + 7 = 66 t,)= max, 63 + 14 = 77=82
36 +3=39 rrs=82
5740=57 t,)=82+7=89

t,,! = max, 89 + 0 =89=90

£,'= 59 + 0 =59
’ 82+ 8=90

t."=36+0=36

Activities on the critical path are placed over events
which have the same earliest and latest times: 1, 2, 5,
6, 14,16, 24, 28 and 30. Within the network diagram,
the calculated values are entered into the left position
of the corresponding events, and based on the as-
sumption that the earliest completion time of the
projectis t "= t, " =90 days, and similarly, the latest
completion time, i.e. t ' = t, ' = 90 days. This is lo-
cated within columns 3 and 4 of the Table 2, in which
additional formulas are utilized if the event j has more
activities.

t,'=90-8=82 t,' =59 —-15=44

t,'=82-8=74 t) =60-5=55
£, =82-5=77 t! = min 60 -2 =58
£, =82-14=068 67-2=65=53
£, =77-10=67 58-5=53
£, = 74— 14 =60 t'=53-1=52
t, = min 77 -7 = 67 ' =71-3=068
67-0 t1=55-3=52
6, =68—10=58 £ =53-5=48
£,/ =68-15=63 t, = min 44 - 4 = 40
£, =60="74-10 52-7=45
¢, =74-3=T1 t! = min 52 -5 = 47
t,'=74-15=59 68-3=65=30
t, = min 74 -7 = 67= 59 40 -10 = 30
590 48 -7 =41
t1=30-30=0

Through the retrograde procedure, the latest start
to certain activities can now be calculated by t' = tj1
- £, (6), and these values are entered in the 5th and
6th columns of Table 2:

The calculation of time reserves is undertaken in
order to uncover sub critical paths, which have very
little time reserves and can easily become critical. The
calculated time reserves which have a negative signi-

=40 + 7 = 47 66 + 0 =066
t,"= 37 +5=42 = 48max, 59+ 15=74
47 +1=48 t,.'=50+7=57

t,)=35+3=38 t,” = max, 53 + 5 =58=03

t,'=33+3=36 53+ 10 =63

t,'= 48 + 2 =50 t,.' = max 57 + 0 =57=60

t,)=38+5=43 50 +10 = 60

t =44 +15=59 60 +5=065

t150 = max, 59 + 7 = 66 t,)= max, 63 + 14 = 77=82
36 +3=39 rrs=82
5740=57 t,)=82+7=89

t,, = max, 89 + 0 =89=90

t,'= 59 +0=59
’ 82+ 8=90

£,'= 36 + 0 =36

Aktivnosti na kriti¢cnom putu idu preko dogadaja
koji imaju jednaka najranija i najkasnija vremena: 1,
2,5, 6, 14, 106, 24, 28 i 30. Izracunate vrijednosti se
unose u lijevu poziciju odgovarajuéeg dogadaja u
mreznom dijagramu, a polazi se od pretpostavke da
je najranije vrijeme zavrsetka projekta t *=t, "= 90
dana, ujedno i najkasnije vrijeme zavrsetka projekta
t. t '=t,'= 90 dana. To su 3. i 4. kolona iz Tabele
2, pti ¢emu se koriste dodatne formule ako u dogadaj
j ulazi vise aktivnosti.

£,/ =90-8=82 t, =59 15 =44

t,' =82-8=74 t) =60-5=55
t,'=82-5=77 t71=mini 60-2 =158
t, =82-14=068 67 -2=65=53
t, =77-10=67 58-5=153
t, = 74—14 =60 t'=53-1=52
tl()l:min]77-7:67 t51:71—3:68
67-0 £ =55-3=52
t151:68—10:58 t31:53—5:48
t, =68-15=63 t, = min 44 - 4 =40
t, =60=74-10 52-7 =45
t121:74—3:71 tl1=mini52—5=47
t,'=74-15=59 68 -3 =065=30
twlzminj 74 -7 =67=59 40 - 10 = 30
590 48 -7 =41
t,'=30-30=0

Retrogradnim postupkom sada se izracunaju
najkasniji poceci pojedinih aktivnosti prema t' = t!
- t,, (6),1te se vrijednosti unose u 5.1 6. kolonu Tabele
2

Izracunavanju vremenskih rezervi pristupa se kako
bi se otkrili subkriticki putevi, koji imaju vrlo malu
vremensku rezervu i mogu lako da postanu kriti¢ni.
Izracunate vremenske rezerve koje imaju negativan
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fication of time are exclusively applied to independent
time reserves and have a value of 0, as:

5= max {0, tiO -t0- tﬁ} @)

Activities which are not on the critical path contain
the reserved time relative to those activities which
immediately precede or follow behind the observed
activity. There exist: total, free and independent re-
serves of time. Within the table, the value of time
reserves is calculated by subtracting the value of in-
dividual columns.

The total reserve time (column 7 in Table 2), is
given by:

b=t -t -t
ij j i

®)

FIGURE 2

vremenski predznak, odnose se isklju¢ivo na neza-

visnu vremensku rezervu i imaju vrednost O jer vazi:
n— 0 0
5= max {0, -t tij} )

Aktivnosti koje nisu na kriticnom putu, raspolazu
s rezervom vremena u relaciji prema aktivnostima
koje neposredno prethode ili slijede iza posmatrane
aktivnosti. Postoje: ukupna, slobodna i nezavisna
vremenska rezerva. Vrijednost vremenskih rezervi se
u tabeli racuna oduzimanjem vrijednosti pojedinih
kolona.

Ukupna vremenska rezerva (kolona 7 u Tabeli 2),
racuna se prema:

st=th —t) -t (8)

The insertion of time values to events within the network diagram.

SLIKA 2

Unosenje vremenskib vrednosti n dogadaje mregnog dijagrama.

1 activity (i-j)

for each activity, e.g. 2-8 amounts to 11 days and
represents the difference between the maximum time
both allowed and made available to perform the ac-
tivities, and the time of its duration. This means that
the duration of these activities can be moved 11 days
from the eatliest start, so long as the project’s comple-
tion date is not compromised. If this time reserve is
loaded in full, the eatliest and latest completion co-
incide, and from this position, a new critical path may
emerge as the following activities’ time reserves are
likewise exhausted.

Free time reserves emerge in situations where in
the event of j, two or more activities are entered, and
which play an important role in shortening or reshap-
ing the network diagram. This is calculated by:

s— +0 0
s =6 -t -t 9

For activities 17-24, it amounts to 35 days, mean-
ing that the duration of that activity may be extended
or moved by this amount, whilst still maintaining the
earliest starts for the following activities.

Independent reserve times exist within activities
11-12 and 11-18 for periods of 1, meaning that the
duration of these activities may be extended by this
amount, the duration of which corresponds to mov-
ing the deadline of the earliest commencement of
the activity. Within the network diagram, this shift

Duration of activity (t;)

za svaku aktivnost, npr. za 2-8 iznosi 11 dana i pred-
stavlja razliku izmedu maksimalno dozvoljenog vre-
mena koje stoji na raspolaganju za izvodenje ak-
tivnosti 1 vremena njenog trajanja. To znaci da se
vrijeme trajanja ove aktivnosti moze pomaknuti za 11
dana od njenog najranijeg pocetka, a da pri tome rok
zavr$etka projekta ne bude ugrozen. Ako se ova vre-
menska rezerva optereti u cjelosti, poklapaju se
najraniji i najkasniji zavrSetak pa od ovog mjesta moze
nastati novi kriticki put, jer su sve vremenske rezerve
sledecih aktivnosti takode iscrpljene.

Slobodna vremenska rezerva nastaje u slucaju kada
u dogadaj j ulaze dvije ili viSe aktivnosti, a igra vaznu
ulogu kod skracenja ili preoblikovanja mreznog di-
jagrama. Racuna se prema:

s 5= th —t'-t 9

ij i

Kod aktivnosti 17-24 ona iznosi ¢ak 35 dana, a to
znaci da se za toliko moze produziti ili pomaknuti
trajanje ove aktivnosti, a da se i dalje zadrze najraniji
poceci kod narednih aktivnosti.

Nezavisna vremenska rezerva postoji kod ak-
tivnosti 11-12 1 11-18 u trajanju od 1 dana i znaci da
se za toliko moze produziti vrijeme trajanja te ak-
tivnosti, odnosno pomaknuti rok najranijeg pocetka
aktivnosti. Ovo pomjeranje nece uticati na vremenske
relacije drugih aktivnosti u mreznom dijagramu ako
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will not affect the time relations of other activities if
the shift is carried out within a day.

The probationary time reserve in not, in this ex-
ample, calculated (it refers to the events of the network,
as opposed to other time reserves which are related
to activities). If carried out, the calculation is con-
ducted through the formula:

FIGURE 3

The network plan of the management of sporting projects.

SLIKA 3
Mregni plan upravijanja projetima u sportu.

/ANZT\

13

se izvrsi pomak od samo jednog dana.

Uslovna vremenska rezerva u ovom primjeru nije
izra¢unavana (odnosi se na dogadaje mreze za razliku
od ostalih vremenskih rezervi koje se odnose na ak-
tivnosti). Ukoliko se vr$i, obrac¢un radi se po for-
muli:

14
/0N

VN

43160/\57 |74/ | \

7

5

N
30 0 O\ 7 30

0 N o 9c

16\ 15 /24 28 3

59 59%4 74) \82]82

5
25\ 27\
14

1 1 L 1 We ls;
1 2 3 4 5 11 12

Legend/Legenda: Solid line (Puna linija) - Course of ordinaty activities (Tok redovnih ak-
tivnosti); Dotted line (Isprekidana linija) - Relationship between the activities that
have zero or negative independent reserve (Veza izmedu aktivnosti koje imaju nultu ili
negativnu nezavisnu rezervu); Double line (Dupla linija) - Trajectory of activities
lying on the critical path (Putanja aktivnosti koje leze na kritichom putu).

0
_tl

(10)

si= til

It defines the criticality of events and serves as a
measure of the sub criticality of events.

The position of time values within network dia-
grams are displayed as follows in Figure 2.

The appearance of the final network plan within
sport project management is shown in Figure 3.

CONCLUSION

If implemented to sport, the network planning

qu= ¢l _¢0
j j 1

(10)

Ona definise kriticnost dogadaja i sluzi kao mjera
subkriticnosti dogadaja.

Pozicija vremenskih vrednosti u mreznom dijagramu
su prikazane kao na Slici 2.

Izgled konacnog mreznog plana upravljanja pro-

jektom u sportu prikazan je u Slici 3.

ZAKLJUCAK

Model mreznog planiranja u sportu, ukoliko se
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model could significantly contribute to the resolution
of organizational problems specific to planning com-
plex sporting and special events. When one intends
to compete for the championship, it is imperative that
they go through certain procedures with a number
of requirements relative to the rules set by sporting
associations, and the purpose of expense and manage-
ment requirements, so that candidacy within sporting
events may be realized in a manner through which
the organizer is able to achieve positive economic and
other effects.

This paper presents some quantitative theory (the
models of network planning) by presenting a practi-
cal explanation of the models through a practice-based
example which seeks to affirm their use in sport. The
paper likewise aims to encourage and motivate the
development of software through which the use of
these models within sport is augmented, and therefore
demands from management teams who organize these
sporting projects, that its techniques and methods are
promoted in accordance with the needs and antici-
pated levels of technological and informational de-
velopments.
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MANAGEMENT-AKTIVITATEN MIT DER
NETZPLANTECHNIK IN DER PHASE BIS ZU
DER OFFNUNG DES SPORTEREIGNISSES

Sretenka Dugalié'

'College of Sport und Gesundheit, Belgrad, Serbien

Die Methode der Netzplanung mit Hilfe des kri-
tischen Weges wurde von Morgan R. Walker, und E.
Kelley, Jr, im Jahr 1950 entwickelt. Seitdem wird sie
versucht auf die Verwaltung des Sports, wo die Res-
sourcen sehr begrenzt sind, und die Anforderungen
fir Sport und Wirtschaft, zu hohen Erwartungen
ausgesetzt sind, anzuwenden.

Wachsendes Interesse an der Anwendung der CPM
in der Verwaltung des Sports, ist eine Folge der Ent-
wicklung des spezialistischen Projektmanagements
im Sport. Diese Arbeit stellt ein Beispiel der Planung
einer Sportveranstaltung mit dieser Methode, mit dem
Ziel, dass diese Erfahrungen die Arbeit der Organi-
satoren und Koordinatoren erleichtern, und mit
Hilfe von wissenschaftlichen Erkenntnissen und
quantitativen Methoden die zur Verfiigung stehen,
auf die Moglichkeit der effektiveren und effizienteren
Verwaltung der menschlichen, infrastrukturellen,
Geld und IT-Ressourcen im Zusammenhang mit
Zeitdruck aufzuweisen.

Systematische Untersuchungen der Organisation
von Sportveranstaltungen wurden bis jetzt von vielen
Autoren behandelt. Dies hat eine solide theoretische
Basis im Management von Sportveranstaltungen
geschaffen, und sie alle haben eines Gemeinsam, dass
diese Ideen in der modernen Sportpraxis angewendet
werden konnen. Auf der anderen Seite,wurde von
der Idee angefangen, dass durch empirische Forschung
im Sport, mit den Techniken der Netzplanung und
anderen quantitativen Methoden, Zwinge, Faktoren
und Vorgehensweisen im Rahmen dieser Phinomene
genau zu identifizieren. Das Ziel ist, dass durch die
Analyse die Annahme der Bedeutung der Manage-
ment-Prozesse und Techniken fiir die Organisation
der Veranstaltung bestitigt werden, und zu der Er-
kenntnis kommen, dass man die Ergebnisse interpre-
tiert, um die gute sportliche Praxis in der Entscheidung
bei der Organisation von Sport und dhnlichen Veran-
staltungen (Jubiliden, Messen, Ausstellungen, Presse-
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konferenzen), oder fiir die weitere Forschung auf dem
Gebiet des Projektmanagements im Sport.

Methoden

In der Studie wurden moderne Verfahren und
Methoden, auf dem akademischen Bereich Manage-
ment im Sport, angewendet: Abzug, Analyse und
Synthese, Vergleich, Illustrationen, quantitative Me-
thoden, etc. Die Arbeit stellt den theoretischen An-
satz, mit dem eine Methodik fiir die Erstellung von
Projekt-Management-Strategien im Sport gelten.

Auf der Grundlage der vorhandenen theoretischen
Kenntnisse im Bereich der Netzplanung und CPM-
-Techniken und der bisherigen empirischen Studien
und Erfahrungen in dem spezialisierten Bereich des
Projektmanagements im Sport wurde in dieser Ar-
beit ein theoretischer Mode konstruiert.

Das Ziel ist, mit Hilfe dieser Methode Kenntnis
zu erlangen, die die sportliche Praxis verbessern wird,
die Methoden der Netzplanung im Sport zu férdern,
wo immer es moglich ist oder die Notwendigkeit
entsteht.

Beispiel Entitat

Eine Sportveranstaltung wird durch Stufen wie
Projektvorbereitung, Durchfihrung, Analyse und
Auswertung der eigentlichen sportlichen und finan-
ziellen Ergebnisse realisiert. In der Vorbereitungspha-
se analysiert man die Eingénge (technische und finan-
zielle Unterstiitzung (Kapital Quellen), Zeit,
Personal, die Struktur der Einnahmen und Ausgaben
und man projiziert Risiken (Nichtbefolgung des Ere-
ignisses, dh Stornierungen, Uberschreitung der Zeit
und des Budgets...). Parallel damit, angemessen mit
einem Ziel werden Datum, Dauer der Aktivititen,
spezielle Fristen und kritische Daten gesetzt. Mit dem
Ziel der Popularisierung, Vereinfachung und Konver-
genz dieser Techniken fiir den Einsatz im Sport,
wurde in der Arbeit als Probe eine manuelle hypothe-
tische Anzeige der Critical Path Method gezeigt.

Variablen

Die Planung und Organisation von Veranstaltun-
gen beinhaltet: 1/ Formulierung einer Strategie, 2/
Machbarkeitsstudie und Entscheidung, 3/ Zielsetzung,
4/ Bennenung des Organisationskomitees und des
Koordinators des Komitees fiir verschiedene Bereiche
(Sicherheit, Sicherheitspersonal, Mess-und Priiftech-
nik, Logistik, etc.), 5/ Budgetierung (Finanzplan), 6/
Organisationsstruktur, 7/ Personal nach Sektoren
(Freiwillige, etc.), 8/ Feinplanung, 9/ Prisentation
von Veranstaltungen einschlief3lich der Vorbereitung,
Schliefung und Reinigung, und Auswertung, Feedback

und Modifizierung bestimmter zukiinftiger Ereignis-
se (Dugali¢, 2007). Diese Aktivititen werden mit
Variabeln vorgestellt: Analyse von Zeit und Struktur
und Rechnung der Zeitreserven.

Prifverfahren

Aufgrund der vielen Anforderungen und Beschrin-
kungen, war es notwendig in einer systematischen
Weise, mit speziellen Methoden Aktivititen zu beto-
nen, die entscheidend fiir den Erfolg der Veranstaltung
sind. Die Anwendung von quantitativen Methoden
der Netzplanung (CPM, PERT) dieser Phasen und
Aktivititen, werden sie durch Computer Techniken
in Steuerungsmodelle iibersetzt, mit denen man
folgendes macht: Die Planung der Sportveranstaltung,
die Organisation der Aktivititen und Durchfiihrung
der Koordinierung in den letzten Stadien, auf einer
routinemaligen Weise. Das Testverfahren beinhaltet
Segmente und Aktivititen, die erforderlich sind, um
eine Sportveranstaltung zu planen, damit man zu den
frithesten und spitesten Anfingen und Enden aller
Aktivititen kommt, vor allem diejenigen, die auf dem
kritischen Weg liegen, und die endgiiltige Fertigstellung
des Projekts sind.

Statistische Analyse

Die Daten aus der statistischen Analysen wurden
durch die Eintrige in dem Flussdiagramm der Akti-
vititen des Sportprojekts verwendet. Es passiert, dass
man im Laufe der Datenverarbeitung wie die Analyse
der Struktur und Analyse der Zeit mehrere Daten fr
das gleiche Phinomen bekommt, wobei bei der pro-
gressiven Rechnung der Zeit Maximalwerte und in
retrograde — Minimalwerte genommen werden. Die
statistische Analyse zeigt den kritischen Weg in einem
Netzwerkdiagramm der Gber die Ereignisse geht, die
die frithesten und spitesten Zeiten haben, wie in der
Tabelle Nr. 2 und Figur Nr. 3 gezeigt wird.

Ergebnisse

Das Verfahren fiir die Durchfiihrung des Projekts
von einem Sport aus dem Beispiel hat dazu gefihrt,
dass man die Ergebnisse und die Vorteile der CPM-
-Methode leichter begreift: einen umfassenden Uber-
blick iiber die gesamte Planung des Objektes, einde-
utig gezeigte logische Sicht auf die Interdependenz
der Teile, eine prizise Zeiterfassung und Fristen von
Veranstaltungen, aktuelle Informationen tber die
kritische Zeit der groBten Belastung der Arbeit, die
Faktoren, die negativ auf die Fertigstellung des Pro-
jekts wirken, ein objektiver Vergleich der Varianten
des Plans, um eine bessere Losung zu bekommen,
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die Erleichterung des Planers bei Routinearbeiten,
besonders bei sehr komplexen Projekten, die der
Computer durchfiihrt, usw. Abbildung Nr. 3 bietet
einen vollstindigen Uberblick tiber alle notwendigen
Daten, die das Resultat der Analyse der Struktur und
der Zeit, sowie der berechneten Zeitreserven sind.
Aber um diese prizisen Ergebnisse zu erreichen, war
es notwendig, aus der Sicht aller Aktivitdten anzufan-
gen (Tabelle Nr. 1), und Bild Nr. 1 zeigt ein Flussdi-
agramm dieser Aktivititen.

Diskussion

Der Netzplan eines Sportprojekts in dieser Arbe-
it, der auf der Grundlage der vorliegenden Forschung
in der modernen Sportpraxis aufgebaut ist, zeigt, dass
die Anwendung von CPM im Sport es méglich macht
die Ziele zu realisieren, wessen Ausfithrung begren-
zte Ressource verlangt: Zeit, Personal und Geld.
Niemand kann die Bedeutung der CPM-Methode fur
jedes Unternehmen aberkennen, wessen Griinder M.
R. Walker und Kelley, J. E bei der Entwicklung effi-
zienter Institutionen wie zum Beispiel DuPont und
Remington Rand beigetragen haben. In dieser Arbe-
it wurde eine bewihrte Methode der Anwendung von
Netzwerkplanung in der Verwaltung des Sports ge-
zeigt: die Zeit des Projektes ist maximal gekiirzt, die
Moglichkeit Fristen zu tiberschreiten sowie andere
Risiken wurden auf ein Minimum reduziert, und man
hat konkrete zeitliche Daten erhalten, innerhalb

denen einige Aktivititen durchgefithrt werden miis-
sen (12 Wochen), was die Kontrolle der Realisation
des Projektes erleichtert und eine zeitliche Reaktion
des Koordinators des Sportereignisses ermdglicht.

Der Schlussteil

Die Projektleitung im Sport durch die Anwendung
von Techniken der Netzplanung hatte keinen grofen
Einsatz in der Sportpraxis. Daher wird die Durchfu-
hrung von Sportveranstaltungen in unserer Region
so charakterisiert: Uberschreiten der Termine und des
Budgets, was eine schlechte Empfehlung, bei den
internationalen Sportverbinden fiir die Kandidatur
neuer Sportveranstaltungen ist. Wenn solche Griinde,
wie teure Programmpakete fiir die Vewaltung des
Ereignisses gennant werden, wegen des Geldmangels,
zeigen die Ergebnisse dieser Studie, dass die manu-
elle Anzeige des CPM-Modelles bei kleinen und
mittelgrolen Veranstaltungen helfen kann. Die Bildung
der Projektmanager im Sport kann die Anerkennung
der CPM-Methode und ihre Anwendung férdern.
Aus dem Grund, weil die Strategie der Verwaltung
des Modelles des Projekts im Sport zeigt, dass Spoz-
torganisationen Ressource haben die in der Lage sind
diese Techniken durchzufihren, und ein Modell auf
dem gewtinschten Bereich der Aktivitit auszuwihlen.

Schliisselbegriffe: Netzplantechnik, CPM-Methode,
das Management von Sportveranstaltungen.
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SUMMARY

Based on the fact that psychological characteristics

physical education, both for programming of selection
diagnostics and programming methods and means to
overcome specific curriculum, a study conducted
aimed to determine the effect of cognitive and cona-
tive characteristics of students of the Internal Affairs
College on the quality of the performance of the
defense against attacks by the hand to the head from
the special physical education program. The study
was conducted on 70 students of both sexes of the
third year of the internal Affairs College in Banja
Luka, aged between 21 and 23 years. Regression
analysis showed a significant effect of joint variables
for assessing cognitive and conative characteristics on
the performance of the defense against attacks by the
hand to the head where the single statistically signifi-
cant effect in explaining criterion has been achieved
by: test of visual specializing (S1) designed for simul-
taneous assessment of education of spatial relations,
test of anxiety (alpha) was used to estimate the effi-
ciency of the defense regulation and control system
and test of social disintegratedness (ETA) that was
used to estimate the efficiency of the integration of
regulatory functions, based on which we can assume
that these variables are predictive for the successful
execution of the defense against attacks by the hand
to the head from the special physical education pro-
gram and should be taken into consideration in the
planning and realization of the process in solving
situational-motor problems in familiar and unfamiliar
conditions.

UDK: 796.8:159.9.016.41

ORGINALAN NUCNI CLANAK

doi: 10.5550/sgia.130902.s¢.003P

SAZETAK

Polazedi od cinjenice da psiholoske karakteristike

v v

obrazovanja, kako za programiranje selekcione dijag-

nostike tako i za programiranje metoda i sredstava u
savladavanju specificnog nastavnog plana i programa,
obavljeno je istrazivanje koje je imalo za cilj utvrdivanje
uticaja kognitivnih sposobnosti i konativnih karakter-
istika studenata Visoke skole unutrasnjih poslova na
kvalitet izvodenja odbrane od napada rukom u glavu
iz programa Specijalnog fizickog obrazovanja. Istrazivanje
je provedeno na 70 studenata oba pola tre¢e godine
Visoke skole unutrasnjih poslova iz Banje Luke, uz-
rasta od 21 do 23 godine. Regresiona analiza je po-
kazala znacajan uticaj udruzenih varijabli za procjenu
kognitivnih sposobnosti i konativnih karakteristika
na efikasnost izvodenja odbrane od napada rukom u
glavu pri cemu su pojedinacan statisticki znacajan
uticaj u objasnjenju kriterijumske varijable ostvarili:
test vizuelne spacijalizacije (S1) namijenjen za procjenu
simultane edukcije spacijalnih relacija, test anksioznos-
ti (ALFA) korisc¢en za procjenu efikasnosti sistema za
regulaciju i kontrolu reakcija odbrane i test socijalne
neintegrisanosti (ETA) koriSéen za procjenu efika-
snosti sistema za integraciju regulativnih funkcija, na
osnovu ¢ega mozemo pretpostaviti da su navedene
varijable prediktivne za uspjesno izvodenje odbrane
od napada rukom iz programa specijalnog fizickog
obrazovanja i da ih treba uzeti u obzir kod planiranja
i realizacije nastavnog procesa prilikom rjesavanja
situaciono-motorickih problema u poznatim i nepozna-
tim uslovima.
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INTRODUCTION

Bearing in mind the fact that man as a system
occupies a central place in achieving the objectives
of the Special physical education, in order to mea-
ningfully could influence its development is necessa-
ry to know its structure, its way of functioning and
adaptive characteristics. Special Physical Education
(hereafter SPE), as one of the narrow professional
subjects of the Internal Affairs College, has the task
to, using a variety of activities, form a proper system
of response and to enable the students to perform
well in addition to other activities that require the use
of force in resolving problem situations with different
levels of complexity. Already because of the fact that
the performance of professional duties and obligati-
ons implies the use of firearms, it is necessary that
the students of the Internal Affairs College master
specific skills that will enable them to more effecti-
vely carry out their activities. The current model of
education in the SPE, which is conducted at the In-
ternal Affairs College in Banja Luka phase involves
learning specific and very complex motor structures
and their application in a variety of determinants and
functions of the goal. Learning takes place through
clementary , vocational and situational training , each
phase has its own goals and tasks to be accomplished
through certain processes trough which they learn
new motor skills , develop the right motor programs
and develop adaptive characteristics. Because police
officers are often the target of physical attack by one
or more persons, special attention is paid to training
the successful execution of the defense and the esta-
blishment of full control over the attackers. Given
the fact that defense programming is a complex
cognitive activity that involves observing and under-
standing spatio-temporal relations as a whole, iden-
tifying and recognizing your opponent's actions,
comparing the recognized motor program with a
program that needs to be realized, the selection of
appropriate software, select and add appropriate va-
lues for the selected program and giving orders to
implement, while impact of these activities in real
work situations can be summarized in a binary vari-
able success - failure with the aim of control or de-
struction of the opponent, it is assumed that cogni-
tive abilities and conative characteristics play an
important role in its implementation. Cognitive abi-
lities have influence on the formation of programs
that operate control mechanisms for programming
and reprogramming of motor algorithms responsible
for timely, accurate and rapid means of force appli-

Kljucne rijeci: napad rukom, odbrana, psiholoske
karakteristike.

uvoD

Imajudi u vidu ¢injenicu da covijek kao sistem
zauzima centralno mjesto u ostvarivanju ciljeva Spe-
cijalnog fizickog obrazovanja, da bi se smisleno mo-
¢lo uticati na njegov razvoj potrebno je da se zna
njegova struktura, nacin funkcionisanja i njegove
adaptivne karakteristike. Specijalno fizicko obrazova-
nje (u daljem tekstu SFO), kao jedan od uze strucnih
predmeta Visoke skole unutrasnjih poslova, ima za-
datak da, koristedi razlicite aktivnosti, oformi adekva-
tan sistem reagovanja i da osposobi studente za
kvalitetno obavljanje poslova koji pored ostalih ak-
tivnosti zahtijevaju i upotrebu sile pri rjesavanju
problemskih situacija razli¢itog nivoa slozenosti. Ve¢
zbog same ¢injenice da obavljanje profesionalnih
duznosti i obaveza podrazumijeva i upotrebu vatrenog
oruzja, potrebno je da studenti Visoke $kole unutra-
$njih poslova ovladaju specificnim znanjima i vjesti-
nama koje bi im omogudile da $to efikasnije obavlja-
ju svoju djelatnost. Aktuelni model edukacije u SFO,
koji se provodi na Visokoj skoli unutrasnjih poslova
u Banjoj Luci podrazumijeva fazno ucenje specificnih
1 veoma slozenih motorickih struktura i njihovu pri-
mjenu u razlicitim determinantama i funkcijama cilja.
Ucenje se odvija kroz osnovnu, usmjerenu i situaci-
onu obuku, pri ¢emu svaka od faza ima svoje ciljeve
i zadatke, koji se ostvaruju kroz odredene procese u
kojima se uce nove motoricke strukture, prave mo-
toricki programi i razvijaju adaptivne karakteristike.
Posto su policijski sluzbenici veoma ¢esto meta fizic-
kog napada od strane jednog ili vise lica, posebna
paznja u obuci se poklanja uspjesnom izvodenju
odbrana i uspostavljanju potpune kontrole nad napa-
da¢ima. S obzirom na ¢injenicu da programiranje
odbrane predstavlja veoma kompleksnu misaonu
aktivnost koja podrazumijeva sagledavanje 1 shvatanje
prostorno-vremenskih odnosa kao cjeline, uo¢avanje
i prepoznavanje protivnikove akcije, uporedivanje
prepoznatog motori¢kog programa sa programom
koji treba da se realizuje, izbor odgovarajuceg progra-
ma, odabiranje 1 dodavanje odgovarajucih vrijednosti
za odabrani program i davanje naredbe za realizaciju,
pri ¢emu rezultat primjene ovih aktivnosti u konkre-
tnim radnim situacijama moze da se sazme na binar-
nu varijablu uspjeh — neuspjeh sa ciljem kontrole ili
destrukcije protivnika, pretpostavlja se da kognitivne
sposobnosti 1 konativne karakteristike imaju znacajnu
ulogu u njenoj realizaciji. Kognitivne sposobnosti
imaju uticaja na formiranje programa po kojima
funkcionisu regulacioni mehanizmi za programiranje

140



Paspalj D.: UTICAJ PSTHOLOSKIH KARAKTERISTIKA NA...

Sportlogia 2013, 9(2), 139-153

cation (techniques to bring, defend against unarmed
and armed attackers, the use of firearms and other
means of force), whereby the effective functioning
of the particular process can be estimated by timely
and appropriate decision-making on the activities in
conditions where the means of force can be applied
(it comes to the close cooperation of the highest levels
of the central nervous system, responsible for receiving
and processing information and making decisions on
actions). Considering that the means of force are
applied in terms of attack rejection, overcoming re-
sistance or escape, put very high demands in front of
a police officer: to estimate the fraction of a second
all the circumstances, make the right decision and to
apply adequate means of force, aware of the con-
sequences that the use of the means of force may
result on the person but also the consequences that
would follow the service and specific duty of the
police officer if he refrained from applying adequate
means of force. Tactics in use of force resources
require a trained, qualified and physically ready pro-
fessional who clearly knows the rules and has the
ability to quickly recognize the specific situation,
make a proper evaluation and effectively use means
of force in the permitted way. In order for the deci-
sion making to be qualitative, we need recognize the
need for making decisions and be aware that there
are time limits for it, which is determined by the
problem situation and the intention of gaining an
advantage over a rival. Before making a decision on
the action it is necessary to analyze the information
caused by people that prevent individual performan-
ces (age, sex, number of people, their skills), spatial
and time factors, then their knowledge and skills and
the fulfillment of legal conditions for the application
of individual means of force, and based on their
efficiency criteria to make a decision on taking appro-
priate action. For this reason it is necessary to train
the students of the Internal Affairs College for the
use of physical force (as an appropriate and adequa-
te mean of the force), in order for this application to
be lawful, proper, impartial, effective and restrictive,
and that with the least harmful effects provide servi-
ces and tasks within the police jurisdiction. According
to Milosevi¢, Mudri¢, Jovanovi¢, Amanovié, & Dop-
saj (2005), cognitive skills are important for the ef-
fective application of techniques from the program
of SPE in combat, because police officers need to
recognize the actions of the opponents, to distingu-
ish the important from the less important elements
of movement for certain situations, predict motion
changes and to solve various problems in which the
spatial relationships are portrayed visually. Also, they
have to qualitative and quick establish interrelations
between elements of the current situation and to

i reprogramiranje motorickih algoritama odgovornih
za pravovremenu, preciznu i brzu primjenu sredstava
sile (tehnike za privodenje, odbrane od nenaoruzanog
i naoruzanog napadaca, upotreba vatrenog oruzja i
drugih sredstava sile), pri ¢emu se efikasnost funkci-
onisanja pojedinih procesora moze procijeniti pravo-
vremenim i adekvatnim donosenjem odluka o djelo-
vanju u uslovima kada mogu da se primijene sredstva
sile (dolazi do uske saradnje najvisih nivoa centralnog
nervnog sistema, odgovornih za prijem i preradu
informacija i donosenje odluka o akcijama). S obzirom
na to da se sredstva sile primjenjuju u uslovima od-
bijanja napada, savladavanja otpora ili bjekstva, pred
policijskog sluzbenika se postavljaju vrlo visoki zah-
tjevi: da u djelicu sekunde procijeni sve okolnosti,
donese ispravnu odluku i primjeni adekvatno sredstvo
sile, svjestan posljedica koje po lice moze prouzroko-
vati upotreba sredstva sile ali i posljedica koje bi
proizasle po sluzbu i konkretnu duznost policajca ako
bi se uzdrzao od primjene adekvatnog sredstva sile.
Taktika upotrebe sredstava sile zahtijeva obucenog,
osposobljenog i fizicki spremnog profesionalca koji
nedvosmisleno poznaje propise i posjeduje sposobnost
da brzo prepozna konkretnu situaciju, izvrsi pravilnu
procjenu i efikasno primijeni zakonsko sredstvo na
dozvoljen nacin. Da bi odlucivanje bilo kvalitetno,
treba prepoznati potrebu za donosenjem odluke i
biti svjestan vremenskog limita koji postoji pri odlu-
¢ivanju, a koji je determinisan problemskom situacijom
i namjerom sticanja prednosti nad suparnikom. Prije
donosenja odluke o djelovanju potrebno je izvrsiti
analizu informacija koje uzrokuju lica koja sprecava-
ju pojedina izvrsenja (uzrast, pol, broj ljudi, njihove
sposobnosti), prostorni i vremenski faktori, zatim
vlastita znanja 1 sposobnosti i zakonsko ispunjenje
uslova za primjenu pojedinog sredstva sile, te na
osnovu stecenih kriterijuma efikasnosti donijeti od-
luku o preduzimanju adekvatnih akcija. Iz tog razloga
potrebno je osposobiti studente Visoke skole unutra-
$njih poslova za primjenu fizicke snage (kao odgova-
rajueg i adekvatnog sredstva sile), kako bi ta primje-
na bila zakonita, pravilna, nepristrasna, efikasna i
restriktivna, te da se sa $to manje $tetnih posljedica
obezbijedi obavljanje poslova i zadataka iz nadlezno-
sti policije. Prema Milosevi¢, Mudri¢, Jovanovid,
Amanovi¢ i Dopsaj (2005), kognitivne sposobnosti
su bitne za efikasnost primjene tehnika iz SFO u
borbi, jer policijski sluzbenici treba da prepoznaju
akcije protivnika, naprave razliku vaznih od manje
vaznih elemenata kretanja za pojedine situacije, pred-
vidaju promjene kretanja, te da rjeSavaju razlicite
probleme u kojima se prostorni odnosi predocavaju
vizuelnim putem. Takode, moraju kvalitetno i brzo
da utvrduju medusobne veze elemenata aktuelne si-
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properly and quickly select the tactic of treatment
whereby a high working level of processes responsi-
ble for the analysis, programming and data storage,
provides a high level of efficiency using various te-
chniques of defense and attack. Given the fact that
in the training, there are no existing programs for
dealing with situational conditions, cognitive proces-
ses are current in the analysis of a case problem and
the formation of motor responses, and conative
characteristics whether acting directly or complement
each other, form a synergy or make certain disorders
in the task performance, causing such behaviours that
promote or prevent certain processes in order to
establish control over the movement effects. Kno-
wledge of the hierarchical structure of psychological
attributes and characteristics allows the teacher to
understanding and predicting the behaviour of students
in problem-solving situations with different levels of
complexity. Starting from the assumption that psycho-
logical characteristics have a certain role in the train-
ing of special physical education, and that in the
previous period through a series of studies was
confirmed that parts of the personality (cognitive and
conative domain) do not operate as separate, isolated
units, but are linked together and act in mutual co-
njunction (Momirovi¢ & Horga, 1990; Stojiljkovic,
1995; Vucini¢, Popovié, & Momirovié, 1992), a study
conducted that aimed to determine whether, and to
what extent the observed psychological characteristi-
cs of students of the Internal Affairs College in
Banja Luka have an impact on the efficiency of the
defense against attacks by the hand to the head . The
results of this type of research would be of theore-
tical and practical value for the teaching of special
physical education because they can provide the
possibility to choose new teaching methods and re-
sources, introducing in the program structure of
subject matter specific problem situations with which
police officers most commonly encountered in the
field, and whose criterion for resolution is harmoni-
zed with the behaviour of persons against whom they
need to apply certain means of force.

METHODS
Sample of subjects

The study was conducted on 70 students (44
male and 26 female subjects) of the fifth semester of
the College of Internal Affairs in Banja Luka, of the
2007/2008 academic yeat. The sample included stu-
dents aged between 21 and 23 years.

Sample of variables

The Sample of variables in this study is divided
into predictor variables and the variables of the cri-

tuacije i da pravilno i brzo odaberu taktiku postupanja,
pti ¢emu visok radni nivo procesora odgovornih za
analizu, programiranje i memorisanje podataka, omo-
gucava i visok nivo efikasnosti primjene razli¢itih
tehnika odbrana i napada. S obzirom na ¢injenicu da
u sklopu obuke ne postoje gotovi programi za postu-
panje u situacionim uslovima, kognitivni procesi su
aktuelni u analizi postavljenog problema i formiranju
motorickog odgovora, dok konativne karakteristike
bez obzira da li djeluju posredno ili se uzajamno
dopunjuju, ¢ine jednu sinergiju ili pak ¢ine odredene
smetnje kod izvrSavanja poslova, izazivajudi takva
ponasanja koja pospjesuju ili onemogucavaju odrede-
ne procese radi uspostavljanja kontrole nad efektima
kretanja. Poznavanje hijerarhijske strukture psiholoskih
osobina 1 karakteristika omogucuje nastavniku razu-
mijevanje i predvidanje ponasanja studenta kod rje-
savanja problemskih situacija razlicitog nivoa sloze-
nosti. Polazedi od pretpostavke da psiholoske
karakteristike imaju odredenu ulogu u obuci Specijal-
nog fizickog obrazovanja, a da je u dosadasnjem pe-
riodu kroz niz istrazivanja potvrdeno da dijelovi lic-
nosti (kognitivni i konativni domen) ne funkcionisu
kao zasebne, izdvojene cjeline, ve¢ da su povezane 1
da djeluju u uzajamnoj sprezi (Momirovi¢ i Horga,
1990; Stojiljkovié, 1995; Vucini¢, Popovi¢ 1 Momiro-
vi¢, 1992), obavljeno je istrazivanje koje je imalo za
cilj da se utvrdi da li, i u kojoj mjeri posmatrane psi-
holoske karakteristike studenata Visoke skole unutra-
s$njih poslova iz Banja Luke imaju uticaj na efikasnost
odbrane od napada rukom u glavu. Rezultati ove
vrste istrazivanja bili bi od teotijske i prakticne vrije-
dnosti za nastavu specijalnog fizickog obrazovanja jer
bi mogli dati moguénost izbora novih nastavnih
oblika i sredstava, uvodenjem u programske struktu-
re nastavnih sadrzaja odredenih problemskih situaci-
ja, sa kojima se policijski sluzbenici najcesée susrecu
na terenu, a Ciji kriterijum za rjesavanje bi bio uskladen
sa oblicima ponasanja lica prema kojima treba primje-
niti odredeno sredstvo sile.

METODE
Uzorak ispitanika

Istrazivanje je sprovedeno na 70 studenata (44
ispitanika muskog i 206 ispitanika zenskog pola) petog
semestra Visoke skole unutrasnjih poslova iz Banje
Luke, $kolske 2007/2008. godine. Uzorkom su bili
obuhvaceni studenti starosnog uzrasta izmedu 21 i
23 godine.

Uzorak varijabli

Uzorak varijabli u ovom istrazivanju podijeljen je
na varijable prediktorskog i varijable kriterfjumskog
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terion system. Pattern of predictor variables consisted
of a set of nine variables for assessing the psycholo-
gical characteristics of subjects, and 3 variables for
the assessment of cognitive abilities and 6 variables
for the assessment of cognitive characteristics. Their
name, the subject and the measurement reliability of
the coefficients are given in Table 1.

sistema. Uzorak prediktorskih varijabli sac¢injavao je
set od 9 varijabli za procjenu psiholoskih karakteri-
stika ispitanika, i to: 3 varijable za procjenu kognitiv-
nih sposobnosti 1 6 varijabli za procjenu konativnih
karakteristika. Njihov naziv, predmet mjerenja i koe-
ficijenti pouzdanosti dati su u Tabeli 1.

TABLE 1

Title, case measurement and reliability of predictor variables.

TABELA 1

Naziy, predmet mjerenja i pouzdanost prediktorskib varijabli.

Title Case measurement Reliability

IT1 The efficiency of perceptual processors 91
Al4 The efficiency of serial processors .94
S1 The efficiency of parallel processors .92
EPSILON  Activity regulation .90
HI Regulation of organic functions .89
ALFA Regulation of defense reactions .92
SIGMA Regulation of attack reactions .90
DELTA Coordination of regulatory functions 91
ETA Integration of regulatory functions 91

Legend/Legenda: Title - Naziv; Case measutement - Predmet mjerenja; Reliability - Pouzda-
nost; The efficiency of perceptual processors - Efikasnost perceptivhog procesora;
The efficiency of serial processors - Efikasnost serijalnog procesora; The efficiency of
parallel processors - Efikasnost paralelnog procesora; Activity regulation - Regulacija
aktiviteta; Regulation of organic functions - Regulacija organskih funkcija; Regulation
of defense reactions - Regulacija reakcija odbrane; Regulation of attack reactions - Re-
gulacija reakcija napada; Coordination of regulatory functions - Koordinacija regula-
tivnih funkcija; Integration of regulatory functions - Integracija regulativnih funkcija.

The table shows that all the variables for assessing
psychological characteristics have the necessary me-
trical characteristics (Momirovi¢, Wolf, & Dzamonja,
1992). The examination of the psychological charac-
teristics of samples was performed in groups (from
18 to 25 subjects) in specific areas that met the stan-
dard requirements for group psychological testing:
Psychologist-examiner is fully complied with the
procedures related to the implementation of testing
(explained research objectives and provide general
motivational and instructions), whereby he led a
protocol on testing in which he amounted all the
information and events that could affect the regula-
rity tests .Trough the insight into these protocols it
can be concluded that all the group tests conducted
under regular circumstances and that all subjects
were motivated for the examination. The criterion
variable was represented by the score of quality as-
sessment of the performance of the defense against

1z tabele je vidljivo da sve varijable za procjenu
psiholoskih karakteristika posjeduju potrebne metrij-
ske karakteristike (Momirovi¢, Wolf i DZamonja,
1992). Ispitivanje psiholoskih karakteristika uzorka,
izvrseno je grupno (od 18 do 25 ispitanika) u poseb-
nim prostorijama koje su ispunjavale standardne
uslove grupnog psiholoskohg testiranja. Psiholog-
-ispitivac je u potpunosti ispostovao proceduru veza-
nu za provodenje testiranja (objasnjenje cilja istrazi-
vanja i davanja opsteg i motivacionog uputstva za rad),
pri cemu je vodio protokol o ispitivanju u kom je
iznosio sve podatke i dogadaje koji su mogli da uticu
na regularnost ispitivanja. Uvidom u ove protokole
moze se konstatovati da su sva grupna ispitivanja
sprovedena pod regularnim okolnostima i da su svi
ispitanici bili motivisani za ispitivanje. Kriterijumsku
varijablu predstavljala je ocjena procjene kvaliteta
izvodenja odbrane od napada rukom pravo naprijed
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attacks by the hand to the head with a step forward
with the same named leg, and has already been formed
by performing the average score by five experts who
teach the SPE in the a scale of 5.00 to 10.00. The
criterion of evaluation was as follows:

Grade 10 (ten) - uniform and coordinated perfor-
mance in the optimal rhythm of techniques that sa-
tisfy the principles for solving the specific problem
situation, the basic principles of biomechanics and
provide a safe and complete control of the attacker.

Grade 9 (nine) - excellent performance of tech-
niques, with one of the components being a little
disturbed, but the performance is still very safe.

Grade 8 (eight) - good performance of technique,
the appearance of small errors, where the basic struc-
ture of the elements is not disrupted, and performan-
ce is still safe.

Grade 7 (seven) - pretty good performance of
technique element, there is a slightly higher number
of errors, the basic principles are not significantly
disturbed and there is some uncertainty in the per-
formance of his defense.

Grade 6 (six) - the basic structure of the technique
is partially disturbed, lack of complete control over
the attacker and unsafe design.

Grade 5 (five) - poor performance, larger defects,
the structure of movement is substantially impaired,
extreme uncertainty.

Statistical analysis of data

Data analysis was performed using the software
package SPSS 17.0, with descriptive statistical para-
meters calculated for each variable while for the de-
termination of the impact of the system of predictor
variables on the criterion variable we used regression
analysis.

RESULTS

Table 2 shows the descriptive value of the variables
in the area of cognitive skills and cognitive perfor-
mance. It turned out that the majority of the distri-
bution of the results fairly well grouped and that
there are no significant deviations from the mean
results. Results of the Kolmogorov-Smirnov test
showed that most of the variables have a symmetrical
distribution. The exceptions are the variables of
conversion test (HI) and test of psychotizismus
(DELTA), in which the distribution deviates signifi-
cantly from the Gaussian curve. The highest range
of scores and the maximum deviation from the me-
an value of results was recorded in variables: test
anxiety (alpha), test of aggression (Sigma) and test
intro-extroversion (EPSILON). It can be seen that
the greater asymmetry Skewness to the right compa-

u glavu uz iskorak istoimenom nogom, a formirana
je izvodenjem prosjecne ocjene od strane pet ekspe-
rata koji predaju SFO u skali od 5,00 do 10,00.
Kriterijum ocjenjivanja je bio sljedeci:

Ocjena 10 (deset) — jednoli¢no i uskladeno izvode-
nje u optimalnom ritmu tehnika koje zadovoljavaju
principe za rjesenje konkretne problemske situacije,
osnovne biomehanicke principe i omogucavaju bez-
bjednu i potpunu kontrolu nad napadacem.

Ocjena 9 (devet) — odli¢no izvodenje tehnika, pri
¢emu je jedna od komponenti nesto narusena, ali je
izvedba jo$ uvijek veoma sigurna.

Ocjena 8 (osam) — dobro izvodenje tehnika, po-
java manjih gresaka, pri cemu osnovna struktura
elemenata nije narusena, a izvedba je jo$ uvijek sigur-
na.

Ocjena 7 (sedam) — dosta dobro izvodenje eleme-
nata tehnike, postoji nesto veci broj gresaka, osnovni
principi nisu znatno naruseni i postoji odredena ne-
sigurnost u izvodenju odbrane.

Ocjena 6 (Sest) — osnovna struktura tehnika dje-
lomi¢no poremeéena, nedostatak potpune kontrole
nad napadacem i nesigurna izvedba.

Ocjena 5 (pet) — losa izvedba, vecéi nedostaci,
struktura kretanja bitno narusena, izrazita nesigurnost.

Statisticka obrada podataka

Obrada podataka izvrsena je primjenom program-
skog paketa SPSS 17.0, pri cemu su deskriptivni sta-
tisticki parametri izracunati za svaku varijablu, dok je
za utvrdivanje uticaja sistema prediktorskih varijabli
na kriterfjumsku varijablu kori§éena regresiona anali-
za.

REZULTATI

U Tabeli 2 prikazane su deskriptivne vrijednosti
za varijable iz prostora kognitivhog sposobnosti i
konativnih karakteristika. Pokazalo se da je vecina
distribucija rezultata prilicno dobro grupisana i da
nema znacajnijih odstupanja od srednjih vrijednosti
rezultata. Rezultati Kolmogorov—Smirnov testa po-
kazali su da veéina varijabli ima simetricnu distribu-
ciju. Izuzetak su varijable test konverzivnosti (HI) i
test psihoticizma (DELTA), kod kojih distribucija
znacajno odstupa od Gaussove krive. Najvedi raspon
rezultata 1 najvece odstupanje od srednje vrijednosti
rezultata zabiljezeno je kod varijabli: test anksioznosti
(ALFA), test agresivnosti (SIGMA) i test intro-eks-
trovertnosti (EPSILON). Moze se uociti da Skewness
vecu asimetriju udesno u odnosu na normalnu ra-
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red to normal distribution shows in variable: test of
conversion (HI) test and psychotizismus (DELTA),
while other variables recorded small and medium
asymmetry in the accordance with the prefix. Asses-
sments of the degree of curvature Kurtosis it was
observed that higher values of kurtosis also show
variables: test of conversion (HI) test and psychotizi-
smus (DELTA), while other variables do not deviate
from the normal distribution.

TABLE 2

spodjelu pokazuje kod varijabli: test konverzivnosti
(HI) i test psihoticizma (DELTA), dok je kod ostalih
varijabli zabiljeZena mala ili srednja asimetrija u skla-
du sa predznakom. Procjenom stepena zakrivljenosti
Kurtosis uoceno je da veée vrijednosti spljostenosti
takode pokazuju varijable: test konverzivnosti (HI) 1
test psihoticizma (DELTA), dok ostale varijable ne
odstupaju od normalne raspodjele.

Descriptive indicators of psychological characteristics of subjects.

TABELA 2

Deskriptivni pokazatelji psiboloskil karakteristika ispitanika.

Variables NN Min  Max M SD  Skew. Kurt. KS p

IT1 70 15 31 2097 3467 560 -315 1.169  .130
AL4 70 18 40 32.63 5525 -573  -560 1.061 210
S1 70 14 30 2333 4429 -316 -973 982 290
EPSILON 70 78 150  115.74 15.014 -180  .019 551  .922
HI 70 30 75 39.33 8.810 1501 2931 1.458  .029
ALFA 70 30 106 60.47 18981 378 -.653  .846 471
SIGMA 70 34 109 7726 15.048 -191 -131  .665  .769
DELTA 70 30 70 39.89 9.048 1.504 1.806 1.880  .002
ETA 70 30 82 4721 12225 708 -044 895 400

Legend/Legenda: IT1 - The efficiency of perceptual processors (Efikasnost perceptivnog

procesora); AL4 - The efficiency of serial processors (Efikasnost serijalnog proceso-
ra); 81 - The efficiency of parallel processors (Efikasnost paralelnog procesora);
EPSILON - Activity regulation (Regulacija aktiviteta); HI - Regulation of organic
functions (Regulacija organskih funkcija); ALFA - Regulation of defense reactions
(Regulacija reakcija odbrane); SIGMA - Regulation of attack reactions (Regulacija re-
akcija napada); DELTA - Coordination of regulatory functions (KKoordinacija regula-

tivnih funkcija); ETA - Integration of regulatory functions (Integracija regulativnih
funkcija); N - Total number of partcipants (Ukupan broj ispitanika); Min - Minimum
Minimum); Max - Maximum (Makimium); M - Sample mean (Aritmeticka sredina);
SD - Standard deviation (Standardna devijacija); Skew. - Skewnis; Kurt. - Kurtosis;
K-P - Konglo-Smirnov test; p - Probability (Vjerovatnoca).

Table 3 shows the relationship between the de-
pendent variable of the defense against attacks by the
hand to the head (DAHTH) and the associated inde-
pendent variables for assessing cognitive and conati-
ve characteristics. The coefficient of multiple corre-
lation (R=.5106) indicates a significant approval of the
dependent variable with the independent variables.
The coefficient of determination (R?=.266) indicates
that 26.6% of the total variability of the depending
variable can be explained by the independent variables
associated with the assessment of cognitive and co-
native characteristics, while the remaining 73.4% of
the variability is influenced by other (unexplained)

U Tabeli 3 prikazane su relacije izmedu zavisne
varijable odbrana od napada rukom u glavu (ONRG)
iudruzenih nezavisnih varijabli za procjenu kognitiv-
nih sposobnosti i konativnih karakteristika. Koeficijent
multiple korelacije (R=0,516) ukazuje na znacajnu
saglasnost zavisne vatijable sa nezavisnim varijablama.
Koeficijent determinacije (R?=0,266) pokazuje da se
206,6% ukupnog varijabiliteta zavisno promjenjive
moze objasniti uticajem udruzenih nezavisnih varija-
bli za procjenu kognitivnih sposobnosti i konativnih
karakteristika, dok je preostalih 73,4% varijabiliteta
pod uticajem nekih drugih (neobjasnjenih) faktora.
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factors. Based on the value of F-test (2.414) and the
achieved level of significance (p=.021) it can be con-
cluded that on the basis of psychological characteri-
stics may be possible in some degree to predict the

efficiency of execution of the defense against attacks
by the hand to the head.

Na osnovu vrijednosti F—testa (2,414) i ostvarenog
nivoa znacajnosti (p=0.021) zakljucuje se da se na
osnovu psiholoskih karakteristika moze u izvjesnom
stepenu predvidjeti efikasnost izvodenja odbrane od
napada rukom pravo naprijed u glavu.

TABLE 3
Regression analysis of associated predictors and the defense against attacks by the hand to the head.
TABELA 3
Regresiona analiza ndrugenih prediktora i odbrane od napada rukom.
R R? SD F P
516 266 93272 2.414 .021

Legend/Legenda: R - Coefficient of multiple correlation (Koeficijent multiple korelacije); R?

- Coefficient of determination (Koeficijent determinacije); SD - Standard deviation
(Standardna devijacija); F - F-test; p - Probability (Vierovatnoéa).

Table 4 shows the values of beta coefficients,
which provide information on the partial impact of
independent variables on the criterion variable. A
statistically significant effect was achieved with vari-
ables: visual test of specializing (S1) designed for the
assessment of simultaneous education of spatial re-
lations in which the process of establishing and re-
structuring independent from the quantity previously
acquired information, test anxiety (alpha) that was
used to estimate the efficiency of the system for the
regulation and control of defense reactions and test
social disintegratedness (ETA) that was used to esti-
mate the efficiency of the integration of regulatory
functions, whose function is to integrate conative
regulatory process under the aspect of the structure
of social fields.

DISCUSSION

The structure of applied anthropological charac-
teristics in this study is entirely consistent with the
purposes of identification and development of skills
, attributes and students' knowledge which are impor-
tant for the methodological design of teaching process
especially in the application acquired knowledge in
the observed motoric problems. The results of this
study showed a significant effect of associated vati-
ables for assessing cognitive and conative characteri-
stics on the performance of the defense against attacks
by the hand to the head, whereby a single statistical-
ly significant effect in explaining the criterion has
been achieved : visual test of specializing (S1) designed
for simultaneous assessment of education of spatial
relations, test of anxiety (alpha) that was used to

U Tabeli 4 prikazane su vrijednosti Beta koefici-
jenata koji daju informacije o parcijalnom uticaju
nezavisnih varijabli na kriterijumsku varijablu. Stati-
sticki znacajan uticaj ostvarile su varijable: test vizu-
elne spacijalizacije (S1) namijenjen za procjenu simul-
tane edukcije spacijalnih relacija kod kojih su procesi
utvrdivanja i restrukturiranja nezavisni od prethodno
stecene koli¢ine informacija, test anksioznosti (ALFA)
korisc¢en za procjenu efikasnosti sistema za regulaciju
i kontrolu reakcija odbrane i test socijalne neintegri-
sanosti (ETA) koriséen za procjenu efikasnosti siste-
ma za integraciju regulativnih funkcija, ¢ija je funkci-
ja da integrise konativne regulativne procese pod
vidom stukture socijalnog polja.

DISKUSIJA

Struktura primijenjenih antropoloskih obiljezja u
ovom istrazivanju u potpunosti je u skladu sa potrebom
identifikacije 1 razvoja sposobnosti, osobina iznanja
studenata koja su znacajna za metodicko oblikovanje
nastavnog procesa posebno u segmentu primjene
naucenog kod posmatranog motorickog problema.
Rezultati ovog istrazivanja pokazali su znacajan uticaj
udruzenih varijabli za procjenu kognitivnih sposob-
nosti i konativnih karakteristika na efikasnost izvode-
nja odbrane od napada rukom u glavu, pri ¢emu su
pojedinacan statisticki znac¢ajan uticaj u objasnjenju
kriterijumske varijable ostvarili: test vizuelne spacija-
lizacije (S1) namijenjen za procjenu simultane eduk-
cije spacijalnih relacija, test anksioznosti (ALFA)
korisc¢en za procjenu efikasnosti sistema za regulaciju
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TABLE 4

Regression and associated predictors of the defense against attacks by hand.

TABELA 4

Regresiona i odbrane ndrugenih prediktora odbrane od napada rukom.

Model B SE B t p

(Constant) 6.188 1.614
IT1 004 .035 014 110 913
AlL4 -.010 022 -.056 -.460 .647
S1 064 029 .281 2.231 .029
EPSILON -.0006 .009 -.092 -.700 487
HI -.015 023 -133 -.054 515
ALFA 034 010 635 3374 .001
SIGMA 014 .009 203 1.541 128
DELTA 017 .020 149 .820 415
ETA -.055 022 -.063  -2.506 .015

Legend/Legenda: IT1 - The efficiency of perceptual processors (Efikasnost perceptivnog
procesora); AL4 - The efficiency of serial processors (Efikasnost serijalnog proceso-
ra); 81 - The efficiency of parallel processors (Efikasnost paralelnog procesora);
EPSILON - Activity regulation (Regulacija aktiviteta); HI - Regulation of organic
functions (Regulacija organskih funkcija); ALFA - Regulation of defense reactions
(Regulacija reakcija odbrane); SIGMA - Regulation of attack reactions (Regulacija re-
akcija napada); DELTA - Coordination of regulatory functions (Koordinacija regula-
tivnih funkcija); ETA - Integration of regulatory functions (Integracija regulativnih
funkcija); B - Beta coefficient (Beta koeficijent); SD - Standard deviation (Standardna
devijacija); t - Student's t distribution (Studenova t distribucija); p - Probability (Vjero-

vatnoca).

estimate the efficiency of the system for the regula-
tion and control of defense reactions and test social
disinterestedness (ETA) that was used to estimate the
efficiency of the integration of regulatory functions,
based on which we can assume that these variables
are predictive for the successful execution of the
defense against attacks by the hand to the head from
special physical education program and should the-
refore be taken into consideration in the planning and
realization of the processes in solving situational-
-motor problems in familiar and unfamiliar conditions.
Explanation of the obtained results should be prima-
rily looked for in a well-developed abilities to search
the visual field and locate objects in it, low intensity
mechanism for the regulation and control of defense
reactions which requires good control of anxiety,
probably because the subjects in the course of train-
ing of the given motor problem knew in advance in
what way will their partner perform the motor mo-
vement and have in that way gained the confidence
and trust of each other, whereby in the implemen-
tation of techniques of attack and defense, there was
no fear of injury because of the subjects' guarded

i kontrolu reakcija odbrane i test socijalne neintegri-
sanosti (ETA) koriséen za procjenu efikasnosti siste-
ma za integraciju regulativnih funkcija, na osnovu
¢ega mozemo pretpostaviti da su navedene varijable
prediktivne za uspjesno izvodenje odbrane od napa-
da rukom iz programa Specijalnog fizickog obrazo-
vanja i da th samim tim treba uzeti u obzir kod plani-
ranja 1 realizacije nastavnog procesa prilikom
rjeSavanja situaciono-motorickih problema u pozna-
tim i nepoznatim uslovima. Objasnjenje dobijenih
rezultata treba prije svega potraziti u dobro razvijenoj
sposobnosti pretrage vizuelnog polja i lociranja obje-
kata u njemu, niskom intenzitetu mehanizma za re-
gulaciju i kontrolu reakcija odbrane §to uslovljava
dobru regulaciju anksioznosti, vjerovatno zato $to su
ispitanici u toku uvjezbavanja datog motorickog pro-
blema unaprijed znali na koji nacin ¢e partner izvrsi-
ti motoricku kretnju pa su na taj nacin stekli samo-
pouzdanje i medusobno povjerenje, pri ¢emu kod
realizacije tehnika napada i odbrana nije postojala
bojazan od povrijedivanja jer su ispitanici ,,cuvali®
jedni druge. Treba ukazati da je kod izvodenja udarca
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»each other. It should be pointed that in the executi-
on of punches to the head a significant deviation from
the real attack was noticed and that the subjects
while solving problem situations were very confident
because they have handled the situation in familiar
terms, during which they have applied adopted solu-
tions, whereby they prefer »safer« techniques that
carry less risk in their implementation, which made
the implementation of motor programs during exe-
cution techniques of defense and counter-attack ea-
sier. Considering the fact that it is a punch in the
head, cognitive involvement in the execution of the
defense could be explained by the fact that in such
situations a man reflexively (we could say, without
consciousness, if that's possible) protects, and it is
not to expect a significant cognitive process before
and during the performance of defense techniques,
but it would rather be talked about the ability to con-
trol emotions (that is, above all, the fear and excite-
ment). Furthermore, the reason for these results can
be found in the structure of the performance of the
punches. The punch is characterized by terminal
movement that has a beginning and an end and whi-
ch is performed by an initial impulse of force, as an
initial ballistic phase, followed by a phase reaction
based on the current speed and position. The first
part of the movement is performed by controlling
the initial impulse whereby its subsequent sequence
considering to high speed performance cannot be
corrected. The support of this claim comes from the
fact that the hand hit are genetically encoded natural
movements and therefore do not require significant
cognitive charge, such as defense, which in our case
is characterized more by reflex than a learned move-
ment, which is completely understandable given the
relatively small number of lessons and repetition. To
have a complete picture about the relationship bet-
ween psychological characteristics and efficiency of
the performance of the defense against attacks by the
hand to the head is necessary to consider a study on
the featured characteristics which are conducted on
a similar sample subjects. Mudri¢ and Jovanovi¢ (2001)
on a sample of 102 students of the fifth semester of
the Police College in Zemun conducted a research of
cognitive and conative characteristics with had the
aim of forming a model of the psychological charac-
teristics of students of the Police College. The obta-
ined results speak about psychological profile of
students who expressed a high factor of crystallized
intelligence, conscientiousness, dependability, respon-
sibility, emotional stability, perseverance, self-confi-
dence and serenity. If we compare the results above
mentioned research with the results of our study, it
is obvious that the obtained results very similar. The
explanation can be found in the fact that both subjec-

rukom u glavu primjeéeno znatno odstupanje od
realnog napada te da su ispitanici prilikom rjesavanja
problemske situacije bili veoma sigurni jer su situaci-
ju rjesavali u poznatim uslovima, kojom prilikom su
primjenjivali ve¢ usvojena rjesenja, pri ¢emu su pre-
ferirali ,,sigurnije tehnike koje nose maniji rizik pri-
likom njihove realizacije, $to je olaksalo realizaciju
motorickih programa pri izvodenju tehnika odbrana
i kontranapada. S obzirom na to da je u pitanju uda-
rac rukom u glavu, kognitivno ucesée kod izvodenja
odbrane moglo bi se objasniti i ¢injenicom da se u
takvim situacijama covjek refleksno (mogli bismo reéi,
bez ucesca svijesti, ako je to uopste moguce) zasticu-
je, pa nije ni za ocekivati neki znacajan kognitivni
proces prije i u toku izvodenju tehnike odbrane, veé
bi se prije moglo govoriti o sposobnosti kontrole
emocija (misli se, prije svega, na strah i uzbudenje).
Dalje, razlog ovakvim rezultatima je moguée potra-
zitl 1 u strukturi izvodenja samog udarca rukom.
Naime, udarac rukom karakterise terminalni pokret
koji ima svoj pocetak i kraj a koji se izvodi inicijalnim
impulsom sile, kao jedna inicijalna balisticka faza,
koju prati faza reakcije bazirana na trenutnoj brzini i
polozaju. Prvi dio pokreta se vrsi putem kontrole
inicijalnog impulsa pri ¢emu njegove kasnije sekven-
ce s obzirom na veliku brzinu izvodenja nije moguce
korigovati. U prilog ovoj tvrdniji ide i ¢injenica da su
udarci rukom genetski kodirani prirodni pokreti pa
samim tim ne zahtijevaju znacajan kognitivni naboj,
poput odbrane koju u nasem slucaju karakterise vise
refleksna nego naucena kretnja, sto je potpuno razu-
mljivo s obzirom na relativno mali broj nastavnih
¢asova 1 ponavljanja.

Da bismo imali potpuniju sliku o odnosu psiho-
loskih karakteristika i efikasnosti izvodenja odbrane
od napada rukom u glavu potrebno je sagledati istra-
zivanja navedenih karakteristika koja su sprovedena
na sliécnom uzorku ispitanika. Mudri¢ i Jovanovié
(2001) su na uzorku od 102 studenta petog semestra
Vise skole unutrasnjih poslova iz Zemuna izvrsili is-
trazivanje kognitivnih sposobnosti 1 konativnih ka-
rakteristika sa ciljem formiranja modela psiholoskih
karakteristika studenata Vise $kole unutrasnjih poslo-
va. Dobijeni rezultati govore o psiholoskom profilu
studenata kod kojih je izrazen visok faktor kristalizo-
vane inteligencije, savjesnosti, pouzdanosti, odgovor-
nosti, emocionalne stabilnosti, upornosti, samouvje-
renosti i spokojnosti. Ukoliko se uporede dobijeni
rezultati pomenutog istrazivanja sa rezultatima naseg
istrazivanja, vidljivo je da su dobijeni veoma sli¢ni
rezultati. Objasnjenje se moze potraziti u ¢injenici da
suijedniidrugi ispitanici prilikom konkursa za prijem
na skolovanje bili podvrgnuti gotovo istim ili slicnim
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ts in the competition for admission to school were
subjected to nearly the same or similar tests for the
assessment of psychological characteristics, as well
as that during the education they studied identical
teaching contents, which are implemented in the same
or similar conditions. Kasum and Bacanac (2007)
investigated the association between individual psycho-
logical characteristics of elite wrestlers and their
main scoring techniques, during which they found
that the choice of the dominant techniques in wrestling
was associated with a specific psychological charac-
teristics of wrestlers. It was found that the wrestlers
that are characterized by a higher level of sport com-
petition anxiety choose and use scoring techniques
which bear higher risk and uncertainty lead to lower
his score. This is in agreement with the results of
research conducted by Popovié¢ (1990) which establi-
shed that the performance of dedicated techniques
in judo, have a great participation of conative charac-
teristics that are defined by anxiety and obsessive
tendencies. However, the results of this research when
it comes to the level of anxiety, differ from the results
of these studies, which is understandable given the
fact that our subjects defense is performed in known
conditions, while the wrestlers and judoists were
doing sports fight in order to achieve competitive
results, and expected much fear in terms of achieving
competitive success. So, if we take into consider the
fact that the subject of this study were students of
the Internal Affairs College, who are in the process
of learning the defense from an attack by hand an
activity performed several times in familiar terms, it
is reasonable to assume that they have gained trust
and confidence to for the performance of the defen-
se, and is understandable that they did not show
fear of injury or the loss of points, as a possible ca-
use of anxiety behavior.

Blazevic and Malacko (2007) conducted a research
to determine the effects of cognitive abilities on in-
dividual specific motor skills by top boxers. By applying
a regression analysis of they obtained results under
which the test AL - 4 had a statistically significant
impact on all criterion variables, and test IT - 1 had
an impact on the execution speed of the combined
blows on the bag, performances of hops with both
legs for 10 seconds, performance of left and right
uppercuts and performing a seties of 100 combined
shots at the coaches hand. When comparing their
results with the results of this study it will be seen
that they are very different. Namely, the authors have
investigated the combination of successive techniques
by default form, while in this study, subjects had to
simultaneously process the incoming information and
is quite understandable that a significant role in the
defense against attacks by the hand to the head has

testovima za procjenu psiholoskih karakteristika, kao
ida su u toku $kolovanja izuc¢avali identi¢ne nastavne
sadrzaje koji se realizuju u istim ili sli¢cnim uslovima.
Kasum i Bacanac (2007) su istrazivali povezanost
pojedinih psiholoskih karakteristika vrhunskih rvaca
i njihovih glavnih poentirajué¢ih tehnika, kojom prili-
kom su ustanovili da je izbor dominantne tehnike u
rvanju povezan sa odredenim psiholoskim svojstvima
rvaca. Utvrdeno je da rvaci koje karakterise visi nivo
sportske takmicarske anksioznosti biraju i koriste
poentirajuce tehnike koje u sebi nose vedi rizik i do-
nose manju rezultatsku neizviesnost. Ovo je u skladu
sa rezultatima istrazivanja koje je proveo Popovic
(1990) u kome je utvrdio da za izvodenje pozrtvovnih
tehnika u judou, veliko uc¢esée imaju konativne karak-
teristike koje su definisane anksioznim tendencijama
i opsesivnos$éu. Medutim, rezultati ovog istrazivanja,
kada je u pitanju nivo anksioznosti, se razlikuju od
rezultata navedenih istrazivanja, $to je i razumljivo s
obzirom na to da su nasi ispitanici odbrane izvodili u
poznatim uslovima, dok su rvaci i dzudisti radili
sportske borbe u cilju ostvarenja takmicarskih rezul-
tata, pa je kod njih i ocekivano znatno strahovanje u
smislu postizanja takmicarskog uspjeha. Dakle, ima
li se u vidu ¢injenica da su predmet ovog istrazivanja
bili studenti Visoke $kole unutrasnjih poslova, koji su
u procesu ucenja odbrane od napada rukom aktivnost
izvodili vise puta u poznatim uslovima, realno je
pretpostaviti da su stekli medusobno povjerenje i
sigurnost kod izvodenja odbrane, pa je i razumljivo
da se nije pojavio strah od povrede ili gubitka poena,
kao mogudéi uzrok anksioznog ponasanja.

Blazevi¢ i Malacko (2007) su proveli istrazivanje
s ciljem utvrdivanja uticaja sistema kognitivnih spo-
sobnosti na pojedinacne specificne motoricke spo-
sobnosti kod vrhunskih boksera. Primjenom regresi-
one analize dobili su rezultate prema kojima je test
AL - 4 imao statisticki znacajan uticaj na sve kriteri-
jumske varijable, dok je test IT - 1 imao uticaja na
brzinu izvodenja kombinovanih udaraca na vredi,
izvodenje sunoznih poskoka za 10 sekundi, izvodenje
lijevog i desnog aperkata i izvodenje serije od 100
kombinovanih udaraca na ruku trenera. Kada se
uporede njihovi rezultati sa rezultatima ovog istrazi-
vanja vidjece se da se oni bitno razlikuju. Naime,
navedeni autori su istrazivali kombinaciju sukcesivnih
tehnika po zadanom obrascu, pri cemu su ispitanici
sami procjenjivali efekat svakog izvedenog pokreta,
dok su u ovom istrazivanju ispitanici morali da pristi-
zuce informacije istovremeno obraduju pa je i razu-
mljivo da znacajnu ulogu u odbrani od udarca rukom
u glavu ima sposobnost procjene simultane edukcije
spacijalnih relacija kod kojih su procesi utvrdivanja i
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the capability of simultaneous assessment of educa-
tion of spatial relations in which the process of
establishing and restructuring independent of the
amount of previously acquired information. From
the aforementioned reasons it is obvious that the
psychological characteristics with other features and
capabilities are a very important determinant which
can decide on the ultimate success in the integrated
education students of the Internal Affairs College in
solving situational-motor problems of different levels
of complexity in the known and unknown conditions.

CONCLUSION

Bearing in mind that besides the techniques, tac-
tics and physical training, psychological regulatory
mechanisms are very important for the ultimate success,
based on the fact that different individuals vary in
their characteristics, there is a need for the special
physical education to be a function of individual
capabilities and characteristics of students. For this
reason, research was conducted on the students of
the third year of the Internal Affairs College in Banja
Luka, which was aimed to determine whether and to
what extent the observed psychological characteristi-
cs of students of the Internal Affairs College in
Banja Luka have an impact on the efficiency of the
defense against attacks by the hand to the head. The
obtained results of the regression analyzes revealed
also that psychological characteristics have a statisti-
cally significant impact on the efficiency of the per-
formance of the defense against attacks by the hand
to the head, where it is possible to conclude that the
subjects who had developed a better ability to search
the visual field and locating objects in it and good
control of anxiety were more effective in the perfor-
mance of the defense against attacks by the hand to
the head. Thus, the results of this research would
from the aspect of methodology training provide a
choice of new teaching methods and resources, in-
troducing to the program structure of subject matter
SPE, certain problem situations that would address
the harmonization of possible solutions to the psycho-
logical characteristics and capabilities of each indivi-
dual.
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EINFLUSS DER PSYCHOLOGISCHEN MERKMALE
AUF DIEEFFEKTIVITAT DER VERTEIDIGUNG
GEGEN HANDANGRIFFE

Drako Paspalj’'

'Polizeihochschule, Banja Luka, Bosnien und Herzegowina

Die Methode der Netzplanung mit Hilfe des kri-
tischen Weges wurde von Morgan R. Walker, und E.
Kelley, Jr, im Jahr 1950 entwickelt. Seitdem wird sie
versucht auf die Verwaltung des Sports, wo die Res-
sourcen sehr begrenzt sind, und die Anforderungen
fir Sport und Wirtschaft, zu hohen Erwartungen

ausgesetzt sind, anzuwenden.

Wachsendes Interesse an der Anwendung der CPM
in der Verwaltung des Sports, ist eine Folge der Ent-
wicklung des spezialistischen Projektmanagements
im Sport. Diese Arbeit stellt ein Beispiel der Planung
einer Sportveranstaltung mit dieser Methode, mit dem
Ziel, dass diese Erfahrungen die Arbeit der Organi-
satoren und Koordinatoren erleichtern, und mit
Hilfe von wissenschaftlichen Erkenntnissen und
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quantitativen Methoden die zur Verfiigung stehen,
auf die Moglichkeit der effektiveren und effizienteren
Verwaltung der menschlichen, infrastrukturellen,
Geld und IT-Ressourcen im Zusammenhang mit
Zeitdruck aufzuweisen.

Systematische Untersuchungen der Organisation
von Sportveranstaltungen wurden bis jetzt von vielen
Autoren behandelt. Dies hat eine solide theoretische
Basis im Management von Sportveranstaltungen
geschaffen, und sie alle haben eines Gemeinsam, dass
diese Ideen in der modernen Sportpraxis angewendet
werden konnen. Auf der anderen Seite,wurde von
der Idee angefangen, dass durch empirische Forschung
im Sport, mit den Techniken der Netzplanung und
anderen quantitativen Methoden, Zwinge, Faktoren
und Vorgehensweisen im Rahmen dieser Phinomene
genau zu identifizieren. Das Ziel ist, dass durch die
Analyse die Annahme der Bedeutung der Manage-
ment-Prozesse und Techniken fiir die Organisation
der Veranstaltung bestitigt werden, und zu der Er-
kenntnis kommen, dass man die Ergebnisse interpre-
tiert, um die gute sportliche Praxis in der Entscheidung
bei der Organisation von Sport und dhnlichen Veran-
staltungen (Jubilden, Messen, Ausstellungen, Presse-
konferenzen), oder fiir die weitere Forschung auf dem
Gebiet des Projektmanagements im Sport.

Methoden

In der Studie wurden moderne Verfahren und
Methoden, auf dem akademischen Bereich Manage-
ment im Sport, angewendet: Abzug, Analyse und
Synthese, Vergleich, Illustrationen, quantitative Me-
thoden, etc. Die Arbeit stellt den theoretischen An-
satz, mit dem eine Methodik fir die Erstellung von
Projekt-Management-Strategien im Sport gelten.

Auf der Grundlage der vorhandenen theoretischen
Kenntnisse im Bereich der Netzplanung und CPM-
-Techniken und der bisherigen empirischen Studien
und Erfahrungen in dem spezialisierten Bereich des
Projektmanagements im Sport wurde in dieser Ar-
beit ein theoretischer Mode konstruiert.

Das Ziel ist, mit Hilfe dieser Methode Kenntnis
zu erlangen, die die sportliche Praxis verbessern wird,
die Methoden der Netzplanung im Sport zu f6rdern,
wo immer es méglich ist oder die Notwendigkeit
entsteht.

Beispiel Entitat

Eine Sportveranstaltung wird durch Stufen wie
Projektvorbereitung, Durchfithrung, Analyse und
Auswertung der eigentlichen sportlichen und finan-
ziellen Ergebnisse realisiert. In der Vorbereitungspha-
se analysiert man die Eingénge (technische und finan-

zielle Unterstiitzung (Kapital Quellen), Zeit,
Personal, die Struktur der Einnahmen und Ausgaben
und man projiziert Risiken (Nichtbefolgung des Ere-
ignisses, dh Stornierungen, Uberschreitung der Zeit
und des Budgets...). Parallel damit, angemessen mit
einem Ziel werden Datum, Dauer der Aktivitaten,
spezielle Fristen und kritische Daten gesetzt. Mit dem
Ziel der Popularisierung, Vereinfachung und Konver-
genz dieser Techniken fiir den Einsatz im Sport,
wurde in der Arbeit als Probe eine manuelle hypothe-
tische Anzeige der Critical Path Method gezeigt.

Variablen

Die Planung und Organisation von Veranstaltun-
gen beinhaltet: 1/ Formulierung einer Strategie, 2/
Machbarkeitsstudie und Entscheidung, 3/ Zielsetzung,
4/ Bennenung des Organisationskomitees und des
Koordinators des Komitees flir verschiedene Bereiche
(Sicherheit, Sicherheitspersonal, Mess-und Priiftech-
nik, Logistik, etc.), 5/ Budgetierung (Finanzplan), 6/
Organisationsstruktur, 7/ Personal nach Sektoren
(Freiwillige, etc.), 8/ Feinplanung, 9/ Prisentation
von Veranstaltungen einschlieBlich der Vorbereitung,
Schliefung und Reinigung, und Auswertung, Feedback
und Modifizierung bestimmter zukiinftiger Ereignis-
se (Dugali¢, 2007). Diese Aktivititen werden mit
Variabeln vorgestellt: Analyse von Zeit und Struktur
und Rechnung der Zeitreserven.

Prufverfahren

Aufgrund der vielen Anforderungen und Beschrin-
kungen, war es notwendig in einer systematischen
Weise, mit speziellen Methoden Aktivititen zu beto-
nen, die entscheidend fiir den Erfolg der Veranstaltung
sind. Die Anwendung von quantitativen Methoden
der Netzplanung (CPM, PERT) dieser Phasen und
Aktivititen, werden sie durch Computer Techniken
in Steuerungsmodelle Gbersetzt, mit denen man
folgendes macht: Die Planung der Sportveranstaltung,
die Organisation der Aktivititen und Durchfiihrung
der Koordinierung in den letzten Stadien, auf einer
routinemaligen Weise. Das Testverfahren beinhaltet
Segmente und Aktivititen, die erforderlich sind, um
eine Sportveranstaltung zu planen, damit man zu den
frithesten und spitesten Anfingen und Enden aller
Aktivititen kommit, vor allem diejenigen, die auf dem
kritischen Weg liegen, und die endgiltige Fertigstellung
des Projekts sind.

Statistische Analyse

Die Daten aus der statistischen Analysen wurden
durch die Eintrige in dem Flussdiagramm der Akti-
vitdten des Sportprojekts verwendet. Es passiert, dass
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man im Laufe der Datenverarbeitung wie die Analyse
der Struktur und Analyse der Zeit mehrere Daten fir
das gleiche Phinomen bekommt, wobei bei der pro-
gressiven Rechnung der Zeit Maximalwerte und in
retrograde — Minimalwerte genommen werden. Die
statistische Analyse zeigt den kritischen Weg in einem
Netzwerkdiagramm der tiber die Ereignisse geht, die
die frithesten und spitesten Zeiten haben, wie in der
Tabelle Nr. 2 und Figur Nr. 3 gezeigt wird.

Ergebnisse

Das Verfahren fiir die Durchfiihrung des Projekts
von einem Sport aus dem Beispiel hat dazu gefthrt,
dass man die Ergebnisse und die Vorteile der CPM-
-Methode leichter begreift: einen umfassenden Uber-
blick tiber die gesamte Planung des Objektes, einde-
utig gezeigte logische Sicht auf die Interdependenz
der Teile, eine prizise Zeiterfassung und Fristen von
Veranstaltungen, aktuelle Informationen tber die
kritische Zeit der grof3ten Belastung der Arbeit, die
Faktoren, die negativ auf die Fertigstellung des Pro-
jekts wirken, ein objektiver Vergleich der Varianten
des Plans, um eine bessere Ldsung zu bekommen,
die Erleichterung des Planers bei Routinearbeiten,
besonders bei sehr komplexen Projekten, die der
Computer durchfiihrt, usw. Abbildung Nr. 3 bietet
einen vollstindigen Uberblick iiber alle notwendigen
Daten, die das Resultat der Analyse der Struktur und
der Zeit, sowie der berechneten Zeitreserven sind.
Aber um diese prizisen Ergebnisse zu erreichen, war
es notwendig, aus der Sicht aller Aktivitdten anzufan-
gen (Tabelle Nr. 1), und Bild Nr. 1 zeigt ein Flussdi-
agramm dieser Aktivititen.

Diskussion

Der Netzplan eines Sportprojekts in dieser Arbe-
it, der auf der Grundlage der vorliegenden Forschung
in der modernen Sportpraxis aufgebaut ist, zeigt, dass
die Anwendung von CPM im Sport es méglich macht
die Ziele zu realisieren, wessen Ausfiihrung begren-
zte Ressource verlangt: Zeit, Personal und Geld.

Niemand kann die Bedeutung der CPM-Methode fiir
jedes Unternehmen aberkennen, wessen Griinder M.
R. Walker und Kelley, J. E bei der Entwicklung effi-
zienter Institutionen wie zum Beispiel DuPont und
Remington Rand beigetragen haben. In dieser Arbe-
it wurde eine bewihrte Methode der Anwendung von
Netzwerkplanung in der Verwaltung des Sports ge-
zeigt: die Zeit des Projektes ist maximal gekiirzt, die
Moéglichkeit Fristen zu tiberschreiten sowie andere
Risiken wurden auf ein Minimum reduziert, und man
hat konkrete zeitliche Daten erhalten, innerhalb
denen einige Aktivititen durchgefithrt werden miis-
sen (12 Wochen), was die Kontrolle der Realisation
des Projektes erleichtert und eine zeitliche Reaktion
des Koordinators des Sportereignisses ermdglicht.

Der Schlussteil

Die Projektleitung im Sport durch die Anwendung
von Techniken der Netzplanung hatte keinen grofen
Einsatz in der Sportpraxis. Daher wird die Durchfii-
hrung von Sportveranstaltungen in unserer Region
so charakterisiert: Uberschreiten der Termine und des
Budgets, was eine schlechte Empfehlung, bei den
internationalen Sportverbidnden fiir die Kandidatur
neuer Sportveranstaltungen ist. Wenn solche Griinde,
wie teure Programmpakete fir die Vewaltung des
Ereignisses gennant werden, wegen des Geldmangels,
zeigen die Ergebnisse dieser Studie, dass die manuel-
le Anzeige des CPM-Modelles bei kleinen und
mittelgrolen Veranstaltungen helfen kann. Die Bildung
der Projektmanager im Sport kann die Anerkennung
der CPM-Methode und ihre Anwendung férdern.
Aus dem Grund, weil die Strategie der Verwaltung
des Modelles des Projekts im Sport zeigt, dass Spor-
torganisationen Ressource haben die in der Lage sind
diese Techniken durchzuflihren, und ein Modell auf
dem gewtinschten Bereich der Aktivitit auszuwihlen.

Schliisselbegriffe: Verteidigung, Handangriff, psycho-
logische Merkmale.

153



SportLogia

2013, 9(2), 154-171

ISSN 1986-6089

e-ISSN 1986-6119
CD-ROM ISSN 1986-6097

www.SportLogia.com

RELACIJE MORFOLOSKIH VARIJABLI | NORMALNIH |

PATOLOSKIH KONATIVNIH KARAKTERISTIKA RUKOMETASA

RELATIONS BETWEEN MORPHOLOGICAL VARIABLES AND NORMAL AND
PATHOLOGICAL CONATIVE CHARACTERISTICS OF HANDBALL PLAYERS

Veroljub Stankovic¢!, Julijan Malacko?, Ivana Boji¢?, and Jelena Ili¢*

"Fakultet za sport i fizicko vaspitanje, Univerzitet u PriStini, Stbija

Faculty of Sport and Physical Education, University of Pristina, Serbia

*Fakultet sporta i fizickog vaspitanja, Univerzitet u Novom Sadu, Stbija

Faculty of Sport and Physical Education, University of Novi Sad, Serbia

*Fakultet sporta i fizickog vaspitanja, Univerzitet u Nisu, Stbija

Faculty of Sport and Physical Education, University of Nis, Serbia

*Zavod za sport i medicinu sporta Republike Stbije, Beogtrad, Stbija

Institute for Sport and Sports Medicine of the Republic of Serbia, Belgrade, Serbia

ORIGINAL SCIENTIFIC PAPER

doi: 10.5550/sgia.130902.en.004S

UDK: 796.322.012.1

ORGINALAN NUCNI CLANAK

doi: 10.5550/sgia.130902.s¢.004S

SUMMARY

The aim of the research was to study the relations
between morphological, normal and pathological
conative characteristics of handball players of the
Premiere Handball League of Serbia. The study was
based on a system of 51 variables (23 anthropomet-
ric, 16 normal conative and 12 pathological conative
variables). The data were collected on a suitable
sample (IN=71) and processed using a canonical cot-
relation analysis. The results indicate that there is a
canonical correlation between the systems of anthro-
pometric variables and the system of normal conative
characteristics (R =.80; p<.00), and that there were
two statistically significant correlations between the
system of normal and pathological conative charac-
teristics (R =.69; p<.001 R =.62; p<.02). The handball
players of the ectomesomorph type are characterized
at the one end with longitudinal measures and on the
other with transversal dimensionality, the volume of
the femoral region if they have increased values of
conative variables, are extrovert and non-anxious.
Among the handball players who are polite and con-
siderate of each other there is an increase in the scores
for depression as well as those which indicate a more
pronounced vivacity and impulsiveness and expres-
siveness. Handball players who more frequently
manifest dominant, competitive or even aggressive
behavior are motre anxious, while those who are more
moral and adhere more to the rules are more prone
to hypersensitivity. The ones who are undaunted and
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SAZETAK

Clilj istrazivanja je ispitivanje relacija morfoloskih,
normalnih i patoloskih konativnih karakteristika
rukometasa Prve rukometne lige Srbije. U istrazivanju
je primijenjen sistem od 51 varijable (23 antropometri-
jske, 16 normalnih konativnih 1 12 patoloskih konativnih
varijabli). Podaci su prikupljeni na prigodnom uzorku
(N=71) i obradeni pomoc¢u kanonicke korelacione
analize. Rezultati pokazuju da izmedu sistema antro-
pometrijskih varijabli i sistema normalnih konativnih
karakteristika postoji kanonicka korelacija (R =0,80;
$<0,00), a izmedu sistema normalnih i patoloskih
konativnih karakteristika dobijene su dvije statisticki
znacajne korelacije (R =0,69; p<0,00 i R =0,62; p<0,02).
Rukometasi ektomezomorfnog tipa se karakterisu na
jednom polu longitudinalnim mjerama a na drugom
transverzalnom dimenzionalnoséu obimom femoralne
regije ako imaju povecane vrijednosti u konativnim
vatijablama, ekstraverti su i neanksiozni. Kod rukometasa
koji su ljubazni i pazljivi prema drugima postoji porast
skorova na depresivnosti kao i kod onih koji poka-
zuju izrazeniju zivahnost i impulsivnost i ekspresivnost.
Rukometasi koji ¢esée manifestuju dominantno,
takmicarsko, asertivno ili ¢ak agresivno ponasanje su
anksiozniji, dok su oni koji su moralniji i vise postuju
pravila su skloniji hipersenzitivnosti. Oni koji su
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have an adventurous spirit score higher for obsession.
Tense, energetic and impatient handball players often
develop gastrointestinal conversion, hypochondtia

and phobias.

Key Words: conative relations, morphology,
handball, Serbia.

INTRODUCTION

Handball is a very demanding contact team sport
which in its structure contains elementary movements
such as running, jumping, sprint, arm swings, hits,
blocks, pushing along with interactive contact with
the opponent during the game (Vrbik, Cizrnek, &
Gruji¢, 2011). Handball success depends on a great
number of external and internal factors. According
to some authors (Gabrijeli¢, 1977; 11i¢, 1993; Pokrajac,
1983), in the equation of the specification of sports
results, as many as 13 factors have to be taken into
consideration 13 (morphological, motor, functional,
conative, cognitive, motivational, sociological, health
etc.).

Even though the morphological characteristics of
the anthropological status of a man usually include
the processes of growth and ontogenetic development,
it is based on the interaction between all the anthro-
pological morphological characteristics and to a si-
gnificant extent is determined by endogenously and
exogenously conditioned factors. There is a significant
body of research which deals with the morphological
characteristics of handball players (Popovié-1li¢,
Stankovi¢, Vitosevi¢, & 1li¢, 2010; Srhoj, Marinovic,
& Rogulj, 2002; Sentija, Matkovi¢, Vuleta, Tomljanovié,
& Dzaj, 1997, Sibila & Pori, 2009; Vibik et al., 2011),
as well as the relations between their anthropometric
and psychological characteristics. Within them, the
identification of latent variables in the morphological
space was carried out with the help of factor analysis,
along with the increased use of taxonomy (cluster)
algorithms, with the primary aim of determining the
morphological structure of the human body, then the
relations between these characteristics and other
anthropological features, abilities and characteristics,
as well as how much they contribute to success in
sport (Malacko & Popovi¢, 2001; Popovi¢ & Simonovic,
2008; Stankovi¢, 2000; Stankovi¢ & Malacko, 2008;
Stankovi¢, Malacko, & Doder, 2011; Stankovi¢ &
Popovi¢, 2011; Szirovicza, Momirovi¢, Hosek, &
Gredelj, 1980).

Some of the morphological characteristics of
athletes ate strongly bound to success in sport (Stan-
kovi¢, 2001). It has been determined that in sports
games, tall athletes, the ones with a greater arm and
leg length have a certain advantage when compared
to short athletes, or those with short extremities.
Furthermore, athletes with greater amounts of fatty

neustradiviji i avanturistickog duha imaju vise skoro-
ve na opsesivnosti. Napeti, energicni i nestrpljivi
rukometasi ¢esée razvijaju gastrointestinalnu konver-
ziju, hipohondriju i fobi¢nost.

Kljucne rijeci: konativne relacije, morfologija,
rukomet, Srbija.

uvoD

Rukomet je zahtijevan kontaktni, ekipni sport koji
u svojoj strukturi sadrzi elementarne pokrete kao $to
su tréanje, skakanje, sprint, zamahivanje, udaranje,
blokiranje i guranje uz interaktivni kontakt sa pro-
tivnikom tokom igre (Vrbik, Cizmek i Grujic, 2011).
Uspjeh u rukometu zavisi od velikog broja spoljasnjih
iunutrasnjih faktora. Prema nekim autorima (Gabrijelic,
1977; 1li¢, 1993; Pokrajac, 1983), u jednacini specifi-
kacije sportskog rezultata ucestvuje ¢ak 13 faktora
(morfoloski, motoricki, funkcionalni, konativni,
kognitivni, motivacioni, socioloski, zdravstveni i dr.).

Tako se pod morfoloskim karakteristikama
antropoloskog statusa ¢ovjeka najcesce podrazu-
mijevaju procesi rasta i ontogenetskog razvoja on za
svoju osnovu ima interakciju svih antropoloskih
morfoloskih karakteristika i u znatnoj mjeri je odreden
endogeno i egzogeno uslovljenim ¢iniocima. Postoji
veliki broj istrazivanja koja su se bavila morfoloskim
karakteristikama rukometasa (Popovi¢-1li¢, Stankovi,
Vitosevi¢ i1li¢, 2010; Sthoj, Marinovi¢ i Rogulj, 2002;
Sentija, Matkovi¢, Vuleta, Tomljanovic i Dzaj, 1997,
Sibila i Poti, 2009; Vrbik i saradnici, 201 1), kao i rel-
acijama njihovih antropometrijskih i psiholoskih
karakteristika. U njima je identifikacija latentnih
varijabli u morfoloskom prostoru vriena najcesce
pomocu faktorske analize, a sve su vise bile prisutne
i metode taksonomskih (cluster) algoritama, sa ciljem
da se najprije utvrdi morfoloska struktura ljudskog
organizma, a zatim i relacije ovih karakteristika sa
drugim antropoloskim osobinama, sposobnostima i
karakteristikama, kao 1 koliko one doprinose uspjehu
u sportskom stvaralastvu (Malacko 1 Popovi¢, 2001;
Popovic i Simonovi¢, 2008; Stankovi¢, 2000; Stankovi¢
i Malacko, 2008; Stankovi¢, Malacko i Doder, 2011;
Stankovi¢ i Popovié, 2011; Szirovicza, Momirovic,
Hosek i Gredelj, 1980).

Neke morfoloske karakteristike sportista imaju
visok stepen povezanosti s uspjehom u sportu
(Stankovi¢, 2001). Utvrdeno je da u sportskim igrama,
visoki sportisti, duzih ruku i nogu imaju odredenu
prednost pred nizim sportistima, odnosno onima s
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tissue are inferior in comparison to the ones with the
same weight but unburdened by the unwanted fatty
tissue. A great number of studies which deal with the
transformations of morphological characteristics
(Popovié-Tli¢ et al., 2010; Sthoj et al., 2002; Sentija et
al., 1997; Sibila et al., 2009; Vrbik et al., 2011) indica-
te their complexity considering that they are under
the influence of both genetic factors as well as online
factors, where we need to point out that the influen-
ce of genetic factors is not the same for all the latent
morphological dimensions. The analysis of latent
dimensions of morphological variables led to soluti-
ons which could taxonomically be interpreted, pri-
marily those responsible for the growth of bones in
terms of length, that is longitudinal dimensionality
of the skeleton which is responsible for body mass,
and circular dimensionality, subcutaneous fatty tissue
and transversal dimensionality of the skeleton. It has
been determined that in the case of handball players,
it is possible to speak of ecto-mesomorphia. The
bicristal range or second horizontal axis of the body
is more responsible for a harmonious and biomecha-
nically more functional morphological development
than the first horizontal axis of the body.

In the study carried out by Stankovic¢ et al. (2009),
it was determined that unlike basketball and soccer
players, handball players have increased values for
soft tissue, defined through the amount of muscle
mass and subcutaneous fatty tissue. Regarding that,
the relevant literature indicates that muscle volume
has a direct influence on the ability to develop muscle
strength, and thus define the possibilities of greater
or lesser effective movement, overcoming resistance
or obstacles. Even though subcutaneous fatty tissue
in motor manifestations of athletes represents a
ballast mass, it is very important not to disregard the
need for the optimum amount of fatty tissue, consi-
dering the fact that it contains fatty acids which are
necessary not only for the proper realization of a
variety of chemical processes in the human body, but
also for the structure of certain tissues and for ener-
gy production.

Conative characteristics are responsible for the
modalities of human behavior and are determined as
the latent structures on which the modalities of human
behavior depend in relation to oneself, other people
and society in general, as well as the characteristic
modalities of emotional reactions and determine
manner, form and stability, but not the intensity of
the reaction (Pajevi¢, 2003). Considering the fact that
there are normal and pathological modalities of be-
havior, conative characteristics can be divided into
normal and pathological. Normal conative characte-
ristics, or factors, are usually mutually independent
and normally distributed in the population. They
integrate the ego and enable dynamic and effective
communication with the environment. Different
authors have often obtained very different results in

kratkim ekstremitetima. Zatim, da su sportisti s velikom
kolicinom masnog tkiva inferiorni u odnosu na one
s istom tezinom, ali bez ovog nepotrebnog balasta.
Veliki broj istrazivanja koje se bave transformacijama
morfoloskih karakteristika (Popovi¢-1li¢ i saradnici,
2010; Srhoj 1 saradnici, 2002; éenrija i saradnici, 1997,
Sibila i sarardnici, 2009; Vrbik i saradnici, 201 1), uka-
zuje na njthovu veliku sloZenost s obzirom da su one
pod uticajem kako genetskih faktora tako i faktora
okoline, pri ¢emu treba istaci da uticaj genetskih fak-
tora nije isti za sve latentne morfoloske dimenzije.
Analizom latentnih dimenzija morfoloskih varijabli
dobijena su rijeSenja koja su se mogla taksonomski
interpretirati i to ona odgovorna za rast kostiju u
duzinu, odnosno longitudinalnu dimenzionalnost
skeleta, odgovorna za masu tijela i cirkularnu dimen-
zionalnost, potkozno masno tkivo i transverzalnu
dimenzionalnost skeleta. Utvrdeno je da je kod
rukometasa moguce govoriti o ektomezomorfiji.
Bikristalni raspon ili druga horizontalna osovina tijela
odgovornija je za harmonican i biomehanicki funk-
cionalniji morfoloski razvoj od prve horizontalne
osovine tijela.

U istrazivanju koje su sproveli Stankovi¢ i sarad-
nici (2009), utvrdeno je da za razliku od kosarkasa i
fudbalera, rukometasi imaju povecane vrijednosti u
mekim tkivima, definisanim koli¢cinom misi¢ne mase
i potkoznog masnog tkiva. U vezi s tim, u stru¢noj i
naucnoj literaturi je poznato da volumen misi¢a ima
direktnog uticaja na sposobnost razvijanja snage u
misi¢ima, te samim tim definise i moguénost veéeg ili
manje efikasnog kretanja, savladavanja otpora ili
prepreka. Iako potkozno masno tkivo u motorickim
manifestacijama sportista predstavlja balastnu masu,
veoma je vazno ne zanemariti potrebu za optimalnom
koli¢inom masnog tkiva, s obzirom da ono sadrzi
masne kiseline koje su nuzne u ljudskom organizmu
za odvijanje najrazli¢itijih hemijskih procesa, ali i za
izgradnju pojedinih tkiva i proizvodnju energije.

Konativne karakteristike su odgovorne za moda-
litete ljudskog ponasanja i odreduju se kao latentne
strukture od kojih zavise modaliteti reagovanja u
odnosu na sebe, druge ljude i drustvo u cjelini, kao i
karakteristicni modaliteti emocionalnog reagovanja i
odreduju nacin, oblik i stabilnost, ali ne i intenzitet
reagovanja (Pajevic, 2003). Kako postoje normalni 1
patoloski modaliteti ponasanja, tako se i konativne
karakteristike mogu podijeliti na normalne i patoloske.
Normalne konativne karakteristike, odnosno faktori,
su najcesée medusobno nezavisne i normalno distri-
buirane u populaciji. One integrisu ego i omogucavaju
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terms of the structure of normal conative characte-
ristics and thus, various theories of personality were
also formed. The theoretical framework of this paper
is Cattell’s trait theory, which is based on the existen-
ce of 16 factors. Namely, Cattell (1978) thinks that
personality is what tells us what a person will do when
he finds himself in a certain situation. Human beha-
vior is the product of a situation in which a man
finds himself and the characteristics of his persona-
lity. Cattell sees personality as a complex and diffe-
rentiated group of features with the motivation
which to a great extent depends on the subgroup of
dynamic features which refer to the activities of an
individual when focusing on achieving a goal.

It is known that conative characteristics are con-
nected to the decrease or increase in adaptive powers,
while pathological ones cause disturbances in the
integration of the personality, where the balance
between the process of excitation and relaxation is
interrupted, including the relative influence of dispo-
sition on most individual characteristics or groups of
these characteristics of the personality. This includes
the fact that they are primarily genetically conditioned
(Popovi¢ & Simonovi¢, 2008; Powell & Royce, 1981).
They diminish the adaptation abilities of individuals
and their distribution in the population is not normal
considering that most people score low values on
these factors (Pajevic, 2003).

However, we should add that conative regulatory
mechanisms, which have the task to neutralize the
consequences of various disturbances (that is, to
produce adaptable behavior or emotional stability),
can themselves become a disturbance the moment
when they cross a certain threshold of regulation.
The joint characteristic of both kinds of conative
dimensions (both normal and pathological) is that
they determine the forms of behavior and reaction,
which they use to affect the adaptational and active
effectiveness.

At the very beginning of the 20th century, Sheldon
& Kretschmer tried to establish a typology of the
personality on the basis of body constitution. Kret-
schmer (1925/1970) claimed that individuals with a
pyknic body type are prone to manic-depressive
psychosis, while the asthenic type is characterized by
a schizoid personality with a tendency of developing
schizophrenia. Sheldon (Sheldon & Stevens, 1942)
claimed that with the help of a series of measuring
data on body composition we can obtain a certain
image on the manifestation of these factors. The
morphogenotype, as a hypothetical biological make-
up, which can be found in the basis of external, visi-
ble body type (phenotype) also plays an important
role not only in determining physical development
but also shaping behavior. The somatotype represents
a compromise between the morhpogenotype and
phenotype. The study of the connection between the
somatotype and temperament types determined that

dinamicku i efikasnu komunikaciju sa sredinom.
Razliciti autori dobijali su ¢esto veoma razlicite rezul-
tate u pogledu strukture normalnih konativnih kara-
kteristika pa su se shodno tome, formirale i razlicite
teorije licnosti. Kao teorijski okvir u ovom radu je
koris¢ena Katelova teorija licnosti koja podrazumeva
da postoji 16 faktora. Naime, Katel (1978) smatra da
je licnost ono $to nam pokazuje sta ¢e osoba uciniti
kada se nade u odredenoj situaciji. Ponasanje covjeka
je proizvod situacije u kojoj se nalazi i1 karakteristika
njegove licnosti. On vidi licnost kao slozen i diferen-
ciran sklop crta sa motivacijom koja uveliko zavisi od
podskupa dinamickih crta, koje se odnose na stu-
panje pojedinca u akciju usmjerenu ka ostvarenju
nekog cilja.

Za konativne karakteristike je poznato da su one
povezane sa smanjenjem ili pove¢anjem adaptivne
modi, a one patoloske izazivaju poremecaje u inte-
graciji licnosti, ¢ime se vrsi narusavanje ravnoteze
izmedu procesa razdrazenja i koc¢enja, kao i1 da
postoji relativan uticaj dispozicije na vecinu pojedinacnih
karakteristika ili grupa tih karakteristika licnosti kao
i da su one pretezno genetski uslovljene (Popovic i
Simonovi¢, 2008; Powell i Royce, 1981). One uma-
njuju adaptacione sposobnosti pojedinca i njthova
distribucija u populaciji nije normalna buduci da veéina
ljudi na ovim faktorima ima niske vrijednosti (Pajevic,
2003).

Ali, treba dodati i to da konativni regulatorni me-
hanizmi koji imaju zadatak da neutralisu posledice
razli¢itth smetnji (odnosno, da proizvedu adaptibilno
ponasanje ili emocionalnu stabilnost), mogu 1 sami
postati smetnja onoga trenutka kada predu odredeni
prag regulacije. Zajednicka karakteristika obe vrste
konativnih dimenzija (normalnih i patoloskih) je da
odreduju oblike ponasanja i reagovanja, ¢cime djeluju
na adaptacionu i akcionu efikasnost.

Jo§ pocetkom XX vijeka, Seldon i Kre¢mer su
pokusali da uspostave tipologiju licnosti na osnovu
tjelesne konstitucije. Kre¢mer (1925/1970) je tvrdio
da su osobe sa piknickom gradom sklone manicno
— depresivnoj psihozi dok asteni¢ni tip odlikuje Sizoidna
licnost sa tendencijom ka razvijanju $izofrenije. Seldon
(Sheldon & Stevens, 1942) tvrdi da se pomocu niza
mjernih podataka o tjelesnoj gradi moze dobiti iz-
vjesna slika i o ispoljavanju tih ¢inilaca. Morfogenotip,
kao hipoteticki bioloski sklop, koji lezi u osnovi spoljne,
opazljive telesne grade (fenotipa) ima 1 vaznu ulogu
ne samo u odredivanju fizickog razvoja nego i u
obli¢avanju ponasanja. Somatotip predstavlja kom-
promis izmedu morfogenotipa i fenotipa. Ispitivanjem
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in the case of endomorphs, we find features which
characterize the viscerotome type of temperament,
including a proclivity for comfort, sociability, gluttony
and the desire for love and affection. They are relaxed,
slow to react, balanced in their nature, tolerant and
cooperative. Mesomorphs are characterized by fea-
tures such as love of physical activity and a tendency
for risk which is characteristic of the somatotype.
This type of temperament is also characterized by
aggression, insensitivity for the feelings of others, a
mature look, loud behavior, courage and claustropho-
bia, while its basic values include action, power and
imposition. Ectomorphs are characterized by hyper-
sensitivity in comparison to the stimuli which origi-
nate from the surroundings, are introvert and find
pleasure in reflection, a longing to withdraw into
themselves and their solitude, which atre the charac-
teristics of the cerebrotone type of temperament,
including control, stiffness, secrecy, shyness, a young
spirit, fear of people, as they are happiest in small and
isolated spaces. The individual reacts quickly, sleeps
poorly and tries to avoid attracting attention to one-
self (Hol & Lindzi, 1983).

Herdis, Deabler, Hartl, & Willis (1973) in their
study carried out on 300 war veterans attempted to
determine whether there was a connection between
Sheldon’s somatotypes and Cattell’s personality factors.
Their results indicated that endomorphic and ecto-
morphic somatotypes did not have a significant
correlation with Cattell’s personality factors. In addi-
tion to factor L, which has a positive correlation
with the mesomorphic type, this type has also indi-
cated negative statistically significant correlations
(although of a very low intensity) with the factors of
high/low etgic tension Q4 (calm — high strung),
crystallized intelligence B and the factor of ego strength
C which represents emotional (in)stability. The me-
somorphic (“sports”) type of veteran was characte-
rized by a greater level of suspicion, jealousy and calm,
a lower level of crystallized intelligence and lower
emotional stability.

The aim of this research was to evaluate whether
there were any statistically significant relations bet-
ween the system of morphological characteristics,
normal conative characteristics and pathological co-
native characteristics as well as to precisely determine
which anthropological characteristics successful
handball players, who were able to secure a position
in the Premiere League, possess.

METHODS
Sample of participants

The sample was suitable and consisted of 71
handball players of the Premiere National Handball
League

povezanosti somatotipa i tipova temperamenta, usta-
novio je da su kod endomorfa prisutne osobine koje
odlikuju viscerotoni tip temperamenta a to su sklonost
ka udobnosti, druzeljubivost, pohlepnost za hranom
te potreba za ljubavlju i njeznoséu. Opusteni su,
sporo reaguju, uravnotezene su naravi, tolerantni i
saradljivi. Mezomorfe odlikuju osobine poput ljubavi
ka bavljenju fizickim aktivnostima 1 sklonost riziku
koje su karakteristicne za somatotoni tip. Ovaj tip
temperamenta odlikuju jos 1 agresivnost, neosjetljivost
za osjecanja drugih, zreo izgled, bu¢no ponasanje,
hrabrost 1 klaustrofobi¢nost a osnovne vrijednosti su
mu akcija, mo¢ i nametanje. Ektomorfe odlikuje
hipersenztivnost u odnosu na stimuluse koji poticu
iz spoljasnje sredine, okrenuti su sebi i nalaze zado-
voljstvo u razmisljanju, teznja ka povlacenju u sebe i
samodi, $to su karakteristike cerebrotonog tipa tem-
peramenta kao i uzdrzanost, ukocenost, tajnovitost,
stidljivost, mladolikost, strah od ljudi a najsretniji su
u malim i izolovanim prostorima. Osoba reaguje brzo,
ima lo$ san 1 pokusava da izbegne privlacenje paznje
na sebe (Hol i Lindzi, 1983).

Herdis, Deabler, Hartl i Willis (1973) su u istrazivanju
sprovedenom na 300 ratnih veterana pokusali da
ustanove da li postoji povezanost izmedu Seldonovih
somatotipova i Katelovih faktora licnosti. Dobili su
da endomortni i ektomorfni somatotipovi nisu znacajno
korelirali sa Katelovim faktorima licnosti. Osim fak-
tora L, koji je pozitivno korelirao sa mezomorfnim
tipom, ovaj tip je zabiljezio i negativne, statisticki
znacajne korelacije (iako veoma niskog intenziteta) 1
sa faktorima visoke/niske ergicke tenzije Q4 (smi-
renost - razdrazljivost), kristalizovane inteligencije B
i faktorom snage ega C koiji predstavlja emocionalnu
(ne)stabilnost. Mezomorfni (“sportski”) tip veterana
je odlikovala vec¢a sumnji¢avost, ljubomora i smi-
renost, nizi nivo kristalizovane inteligcije i manja
emocionalna stabilnost.

Cilj ovog istrazivanja je bio ispitati da li postoje
statisticki znacajne relacije izmedu sistema morfoloskih
karakteristika, normalnih konativnih karakteristika i
patoloskih konativnih karakteristika, kako bi se pre-
ciznije utvrdilo koje sve antropoloske karakteristike
odlikuju uspjesne rukometase, koji su izborili svoje
mjesto u Prvoj ligi.

METODE
Uzorak ispitanika

Uzorak je bio prigodan i ¢inio ga je 71 rukometas
Prve savezne rukometne lige.
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Measuring instruments

In order to evaluate the morphological characte-
ristics, the following variables were used:
Longitudinal dimensionality of the skeleton

Body height (VIS),

Leg length (DNO),
Hand length (DSA),
Foot length (DST),
Arm length (DRU),
Biacromial range (BIA),

Transversal dimensionality of the skeleton

Bicristal range (BIK),
Hand width (SSA),
Wrist diameter (DIR),
Elbow diameter (DIL),
Knee diameter (DIK),
Foot width (SST),

Circular dimensionality and body mass

Body mass (MAS),

Upper arm volume (ONA),
Lower arm volume (OPO),
Upper leg volume (ONT),
Lower leg volume (OPT),
Average thorax volume (OGK),

Subcutaneous fatty tissue:

Upper arm skinfold (KNA),
Back skinfold (KLE),
Armpit skinfold (KPA),
Abdominal skinfold (KTR),
Lower leg skinfold (KPT).

In order to evaluate the normal conative charac-
teristics, the 16PF battery was used (Cattell, Eber, &
Tatsuoka, 1970) with first-order factors:

Outgoing — reserved (A),

High intelligence — low intelligence (B),
Higher ego strength — lower ego strength (C),
Dominance — submissiveness (E),

Surgency — desurgency (F),

Stronger superego — weaker superego (G),
Bold (parmia) — shy (threctia) (H),
Tender-minded (premsia) — tough-minded (1),
Protension (L),

Autia (imaginative) — practical (M),
Shrewdness — artlessness (N),
Apprehensive (O),

Radicalism — conservatism (Q1),
Self-sufficiency — group dependence (QQ2),
High self-concept — low self-concept (Q3),
Tense — relaxed (Q4).

Instrumenti

Za procjenu morfoloskih karakteristika koristene
su sljedece varijable:
Longitudinalna dimenzionalnost skeleta

Visina tijela (VIS),

Duzina noge (DNO),
Duzina sake (DSA),
Duzina stopala (DST),
Duzina ruke (DRU),
Biakromialni raspon (BIA).

Transverzalna dimenzionalnost skeleta

Bikristalni raspon (BIK),

Sirina $ake (SSA),

Dijametar ru¢nog zgloba (DIR),
Dijametar lakta (DIL),
Dijametar koljena (DIK),

Sirina stopala (SST).

Cirkularna dimenzionalnost i masa tijela

Masa tijela (MAS),

Obim nadlaktice (ONA),

Obim podlaktice (OPO),

Obim natkoljenice (ONT),

Obim potkoljenice (OPT),

Srednji obim grudnog kosa (OGK).

Potkozno masno tkivo

Kozni nabor nadlaktice (KNA),
Kozni nabor leda (KLE),

Kozni nabor pazuha (KPA),
Kozni nabor trbuha (KTR),
Kozni nabor potkoljenice (KPT).

Za procjenu normalnih konativnih karakteristika
korisc¢ena je baterija 16PF (Cattell, Eber i Tatsuoka,
1970) sa faktorima prvog reda:

Afektotimija - sajzotimija (A),

Visa inteligencija - niza inteligencija (B),
Snazan ego -slab ego (C),

Dominacija - samopotcinjavanje (E),
Surgencija - desurgencija (F),

Snazan super ego - slab super ego (G),
Neustrasivost (parmija) -stradljivost (H),
Meka narav (premsija) -ostra narav (I),
Protensija (L),

Autija (uobrazilja) - prakticnost (M),
Ostroumnost (fitmija) - prostodusnost (N),
Psihostenija (O),

Tradicionalizam -liberalizam (Q1),
Individualizam - grupna zavisnost (Q2),
Dobra samokontrola- self konflikt (Q3),
Visoka ergicka tenzija - niska ergicka tenzija

Q4).
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Pathological conative characteristics were opera-
tionalized through the score for selected scales on a
test of pathological conative characteristics (Momi-
rovi¢, 1971), C.1.-N4 - the efficiency of the regulato-
ry system and control of organic functions (HI):

* Cardiovascular conversion (IK10),

* Gastrointestinal conversion (G11),

* Inhibitory conversion (17),

* Hypochondria (H13), the effectiveness of the
regulatory system and the control of defensi-
ve reactions (ALPHA),

* Anxiety (A1),

* Obsession (O3),

* Hypersensitivity (S5),

* Phobias (F2), the efficiency of the regulatory
system and the control of attack reactions
(SIGMA),

* Impulsiveness (N14),

* Aggression (T'15) and the effectiveness of the
system for the coordination of regulatory
functions (DELTA),

* Paranoia (P18),

* Depression (D6).

Methods of data processing

When calculating the relations between the systems
of variables of morphological characteristics, normal
and pathological conative characteristics, a canonical
correlation analysis was used.

RESULTS

The results of the descriptive statistics for all of
the variables are shown in Table 1.

After using a matrix analysis of the cross-corre-
lations between the system of anthropometric vatia-
bles and the system of normal conative variables
(Table 2) we can note that there were statistically si-
gnificant correlations between the pairs of variables
between the moderate number of analyzed variables
of the left and right set. The personality factors whi-
ch did not indicate any statistically significant corre-
lation with the set of anthropometric variables inclu-
de: higher ego strength — weaker ego strength (C),
stronger superego — weaker superego (G), tender-
-minded (premsia) — tough-minded (I), while the
variables from the set of anthropometric variables
which did not indicate any statistically significant
correlations with the personality factors of the first
order included leg length (DNO), the bicristal range
(BIK), foot width (SST), upper arm volume (ONA),
average thorax volume (OGK), back skinfolds (IKNL),
lower leg skinfolds (KKPT).

Patoloske konativne karakteristike su operaciona-
lizovane preko skora na odabranim skalama na testu
patoloskih konativnih karakteristika (Momirovic,
1971), C.1.-N4 - efikasnost sistema za regulaciju i
kontrolu organskih funkcija (HI):

* Kardiovaskularna konverzija (K10),

* Gastrointestinalna konverzija (G11),

* Inhibitorna konverzija (17),

* Hipohondrija (H13), efikasnost sistema za
regulaciju i kontrolu reakcija odbrane (ALPHA),

* Anksioznost (Al),

* Opsesivnost (O3),

* Hipersenzitivnost (S5),

* Fobic¢nost (F2), efikasnost sistema za regu-
laciju i kontrolu reakcije napada (SIGMA),

e Impulsivnhost (N14),

* Agresivnost (T15) i efikasnost sistema za
koordinaciju regulativnih funkcija (DELTA),

* Paranoidnost (P18),

* Depresivnost (DO0).

Metode obrade podataka

Prilikom izra¢unavanja relacija izmedu sistema
varijabli morfoloskih karakteristika, normalnih i
patoloskih konativnih karakteristika bila je koris¢ena

kanonicka korelaciona analiza.

REZULTATI

Rezultati deskriptivne statistike za sve varijable su
date u Tabeli 1.

Analizom matrice kroskorelacija izmedu sistema
antropometrijskih varijabli i sistema normalnih
konativnih varijabli (Tabela 2) uocavaju se statisticki
znacajne korelacije parova varijabli izmedu umjerenog
broja analiziranih varijabli lijevog i desnog seta. Fak-
tori licnosti koji nisu zabiljezili nijednu statisticki
znacajnu korelaciju sa setom antropometrijskih vari-
jabli su: snazan ego -slab ego (C), snazan super ego
- slab super ego (G) i meka narav (premsija) -ostra
narav (I), dok su varijable iz seta antropometrijskih
varijabli, koje nisu zabiljezile nijednu statisticki znacajnu
korelaciju sa faktorima licnosti prvog reda bile duzina
noge (DNO), bikristalni raspon (BIK), $irina stopala
(SST), obim nadlaktice (ONA), srednji obim grudnog
kosa (OGK), kozni nabor leda (KNL), kozni nabor
potkolenice (KPT).
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TABLE 1
Basic statistical parameters.

TABELA 1

Bazicni statisticki parametri.

Anthropometric variables Pat.hologi.cal Personality factors
conative variables (raw scores)

Var. M Min Max SD  Skew. Kurt Var M SD  Var M SD
VIS 181518 1626 1960 62.632 -269 .321 K10 2.60 1.625 A 12.67 8.724
DNO 1032.00 940 1180 47.547 250 .295 Gl1 .84 1327 B 7.15 2.162
DSA 196.09 170 235 11.015 .564 1.323 17 1.31 1.293 C 16.16 3.492
DST 279.67 260 310 12.664 817 .560 H13 23 818 E 15.43 4.298
DRU 78247 690 880 49.924 -211 -220 Al 21 674 F 15.33 3.422
BIA 41431 312 540 30.129 385 4.664 O3 29 900 G 9.77 1.987
BIK 299.16 245 390 25861 .731 2.183 S5 40 903 H 15.62 3.969
SSA 85.67 75 100 5442 092 -362 F2 1.19 1.489 1 6.57 3.059
DIR 58.54 53 68 3.022 219 152 N14 59 887 L 10.38 2.963
DIL 74.78 62 88 6.581 225 -500 T15 54 841 M 10.26  2.699
DIK 92.38 76 105 5909 177 -399 P18 1.45 1.528 N 10.70 2.647
SST 92.22 69 110 7.878 -407 .608 D6 1.14  .682 O 10.21 3.193
MAS 788.52 550 1080 110.893 .426 -.286 Q1 9.19 2974
ONA  283.38 230 370 25285 .745 .940 Q2 10.11 2.733
OPO  269.15 220 320 21.027 .275 -.050 Q3 12.64 2.844
ONT  561.83 480 680 45428 .653 -.066 Q4 9.95 3.852
OPT 39225 320 600 48.820 2.097 6.215
OGK  956.62 840 1110 69.548 249 -717
KNN 94.01 36 198 36395 .940 .687
KNL  104.93 66 214 33.835 1.695 2.805
KNP 75.46 46 162 23521 1.474 2.679
KNT  116.57 50 432 62.879 2.547 9.261
KPT 102.88 35 256 48759 821 517

Legend/Legenda: Anthropometric vatiables - Antropomettijske vatijable; Pathological cona-
tive variables - Patoloske konativne varijable; Personality factors (raw scores) - Faktori
licnosti (sitovi skorovi), Vat. - Variables; Min - Minimum (Minimum); Max - Maxi-
mum (Makimium); M - Sample mean (Aritmeticka sredina); SD - Standard deviation
(Standardna devijacija); Skew. - Skewnis; Kurt. - Kurtosis.

Later, a canonical correlational analysis was used
to study the connection between the multivariate
system of anthropometric variables and system of
normal conative variables. It was determined that
there is a statistically significant connection between
these two factors (R =.89, p<.00).

From the data contained in the matrix of the
canonical structure of anthropometric and normal
conative variables (Table 3), we can note a statistical-
ly significant correlation between anthropometric
variables and the first canonical factor. The first iso-

Dalje je kanonickom korelacionom analizom
ispitivana povezanost izmedu multivarijantnog
sistema antropometrijskih varijabli i sistema normal-
nih konativnih varijabli i dobijeno je da postoji statisticki
znacajna povezanost izmedu ovih faktora (R =0,89,
$<0,00).

1z rezultata sadrzanih u matrici kanonicke strukture
antropometrijskih i normalnih konativnih varijabli
(Tabela 3) uocava se statisticki znacajna korelacija
izmedu antropometrijskih varijabli i prvog kanonickog
faktora. Izolovani prvi kanonicki faktor je definisan
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lated canonical factor was defined by relatively high
values of statistically significant canonical correlation
coefficients. Considering the fact that the structure
of the first isolated canonical factor consists of the
vatiables of foot length (DST), arm length (DRU),
hand width (SSA), wrist diameter (DIR), knee diame-
ter (DIK) and lower leg volume (OPT), it represents
a combination of the ectomesomorphic sports type.
The same table shows the matrix of the structure of
canonical factors of normal conative variables which
indicate that there is a very high correlation between
the applied variables and the canonical factors. Con-
sidering that the isolated canonical factor represents
seven conative variables: affectia - sizia (A), high in-
telligence - low intelligence (B), bold (parmia) - shy
(H), tender-minded (premsia) — tough-minded (1),

TABLE 2

relativno visokim vrijednostima statisticki znacajnih
kanonickih koeficijenata korelacije. S obzirom da
strukturu prvog izolovanog kanonickog faktora
sacinjavaju varijable duzina stopala (DST), duzina
ruke (DRU), Sirina sake (SSA), dijametar ruc¢nog
zgloba (DIR), dijametar koljena (DIK) 1 obim pot-
koljenice (OPT) on predstavlja kombinaciju ekto-
mezomorfnog sportskog tipa. U istoj tabeli prikazana
je 1 matrica strukture kanonickih faktora normalnih
konativnih varijabli koja pokazuje da postoje veoma
visoke korelacije izmedu primijenjenih varijabli i
kanonickog faktora. S obzirom da izolovani kanonicki
faktor prezentuje sedam konativnih varijabli: afek-
totimija - sajzotimija (A), visa inteligencija - niza in-
teligencija (B), neustrasivost (parmija) - strasljivost
(H), meka narav (premsija) - ostra narav (I), proten-

The cross-correlations between anthropometric and normal conative variables.

TABELA 2

Kroskorelacije antropometrijskib i normalnib konativnib varijablr.

A B C E F G H 1 L M N O Ql Q Q3 Q4
VIS .05 -12 -09 -04 -31 -12 05 .04 .03 .10 -08 .02 -08 -19 -10 -02
DNO .17 -08 -18 -05 .23 -03 .09 .2 .11 .02 -08 .06 -03 -21 -22 .00
DSA .09 -02 -11 -09 -10 -13 -01 .07 .02 .24 -31 -02 -10 -22 -23 -02
DST .20 .13 .05 -01 -07 -08 .28 .22 .28 .09 -07 .12 -06 -00 -11 .16
DRU 26 .04 -02 -14 -01 .00 .23 21 .14 .05 -18 .02 -12 .06 -01 -06
BIA 18 01 -10 -30 -16 .07 -15 -04 -08 .05 -12 .06 -07 -23 -07 -10
BIK .04 .00 -00 -05 -02 -05 .12 -05 -02 -03 -03 -05 -05 -00 .03 -00
SSA =23 -19 .17 -09 -05 -14 .10 .06 -02 .12 -32 .04 .11 -24 -27 -15
DIR  -06 -27 .09 -11 .00 -05 -04 .02 -02 .30 -08 -03 .01 -14 22 -37
DIL  -02 -08 .02 -23 -16 .00 -11 .05 -15 .06 -32 .07 .09 -01 -08 -17
DIK -36 -41 -09 .18 -00 .02 -09 .14 .14 .04 07 .10 .36 .01 -01 .04
SST .08 -04 05 .13 .13 -06 .00 -12 21 .00 .12 -08 -03 -00 .10 .08
MAS  -09 -13 -04 -02 -03 -10 .15 .13 .10 .25 -0l -08 .04 -20 .00 -02
ONA  -10 -08 -05 -04 .03 -00 .10 -04 .17 .09 -01 -09 .09 -14 -09 .00
OPO -12 -16 .00 .02 -05 .04 .07 .09 -05 .25 .04 -04 .09 -14 -01 -17
ONT -09 -14 .02 01 .10 -10 .19 -02 .11 .24 -00 -13 .11 -16 -03 -02
OPT  -09 -37 01 .09 21 .05 .15 -03 -00 .02 .37 .11 .06 -04 .00 .00
OGK  -08 -19 -07 -11 -04 -12 .09 .04 .13 .15 .01 -01 .11 -17 .01 -07
KNN -02 .00 .00 .16 .24 .07 .18 -01 .19 11 .09 -20 .35 .02 -06 .10
KNL  -06 .00 -05 .10 .09 -00 .07 .01 .05 21 .11 -19 22 .13 -08 .10
KNP -13 -10 -08 .13 .29 .04 .12 .08 .01 .07 22 -12 .37 .07 .01 -00
KNT -01 .19 .00 -09 .22 -02 .06 -06 .04 .12 .03 -28 .08 -01 .10 .02
KPT -15 -05 .03 .04 .15 -00 .20 -03 .10 .05 -03 -21 .12 -00 .01 .10
R R’ X Vi
89 .80 44070 .00
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TABLE 3
The canonical structure of anthropometric and normal conative variables.
TABELA 3
Kanonicka struktura antropometrijskib i normalnib konativnib varijabls.
Fc-1 Fc-1
Anthropometric variables  Normal conative factors
VIS -.07 A -.34
DNO -.16 B -42
DSA .05 C A1
DST -.57 E -21
DRU -.37 F .02
BIA 01 G -.02
BIK -.08 H -.36
SSA .34 1 -.32
DIR .30 L -.45
DIL 14 M .00
DIK .30 N -.18
SST .01 O -.05
MAS -.00 Q1 .09
ONA .03 Q2 -.26
OPO 14 Q3 -.00
ONT .08 Q4 -.40
OPT 28
OGK .00
KNN -.04
KNL -.05
KNP A1
KNT -11
KPT -.01

Legend/Legenda: Anthropometric vatiables - Antropometrijske vatijable; Normal conative

factors - Normalni konativni faktori.

protension (L), self-sufficiency - group adherence
(Q2), tense - relaxed (Q4), it is clear that we are dea-
ling with a single complex factor.

Based on the analysis of the cross-correlation
matrix between the system of normal and system of
pathological conative characteristics (Table 4) we can
also note statistically significant correlations between
pairs of variables of one and the other anthropolo-
gical space. Statistically significant correlations bet-
ween normal and pathological conative characteristi-
cs were determined for the following variables:
affectia - sizia (A) and depression (D6); dominance
- submissiveness (E) and cardiovascular conversion
(K10), gastrointestinal conversion (G11), inhibitory
conversion (17), anxiety (A1); surgency - desurgency

sija (L), individualizam - grupna zavisnost (Q2), vi-
soka ergicka tenzija - niska ergicka tenzija (Q4)
ocigledno se radi o jednom slozenom faktoru.

Iz analize matrice kroskorelacija izmedu sistema
normalnih i sistema patoloskih konativnih karakte-
ristika (Tabela 4) uoc¢avaju se takode statisticki znacajne
korelacije parova varijabli jednog i drugog antropoloskog
prostora. Statisticki znacajne korelacije normalnih i
patoloskih konativnih karakteristika imaju slijedece
varijable: afektotimija - sajzotimija (A) 1 depresivnost
(D6); dominacija -samopotcinjavanje (E) sa kardio-
vaskularna konverzija (K10), gastrointestinalna kon-
verzija (G11), inhibitorna konverzija (17), anksioznost
(A1); surgencija -desurgencija (I) i depresivnost (D0);
snazan superego-slab superego (G) sa hipersenzitivnost
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(F) and depression (D0); stronger superego - weaker
superego (G) and hypersensitivity (S5); bold - shy (H)
and obsession (O3); protension (L) and cardiovascu-
lar conversion (K10); shrewdness - artlessness (N)
and inhibitory conversion (I7), anxiety (A1), phobia
(F2) and impulsivity (N14); apprehensive (O) and
aggression (T'15); radicalism - conservatism (Q1) and
hypochondria (H13), obsession (O3), paranoia (P18);
self-sufficiency — group-adherence (Q2) and obses-
sion (O3); high self-concept — low self-concept (Q3)
and gastrointestinal conversion (G11), inhibitory
conversion (17), impulsiveness (N14); tense - relaxed
(Q4) and gastrointestinal conversion (G11), hypo-
chondria (H13) and phobias (F2).

By solving the characteristic equations of the
cross-correlation matrix, as the roots of these equa-
tion, two canonical factors were isolated. ,While
studying the relations between the systems of normal
conative variables and systems of pathological cona-
tive variables relatively high canonical correlations
were determined for both isolated canonical factors
(R=.83 and R =.79), and are statistically significant

TABLE 4

(85); neustrasivost-strasivost (H) sa opsesivnost (O3);
protensia (L) sa kardiovaskularna konverzija (K10);
ostroumnost - prostodusnost (N) sa inhibitorna kon-
verzija (17), anksioznost (A1), fobi¢nost (F2) i impul-
sivnost (N14); psihostenija (O) sa agresivnost (T'15);
tradicionalizam - liberalizam (Q1) sa hipohondrija
(H13), opsesivnost (O3), paranoidnost (P18); indi-
vidualizam - grupna zavisnost (Q2) sa opsesivnost
(O3); dobra samokontrola - self konflikt (Q3) sa
gastrointestinalna konverzija (G11), inhibitorna kon-
verzija (17), impulsivnost (N14); visoka ergicka ten-
zija - niska ergicka tenzija (Q4) sa gastrointestinalna
konverzija (G11), hipohondrija (H13) i fobi¢nost (F2).

Rjesavanjem karakteristicnih jednacina kroskore-
lacione matrice izolovani su, kao korijeni tih jednacina,
dva kanonicka faktora. Prilikom ispitivanja relacija
izmedu sistema normalnih konativnih varijabli i
sistema patoloskih konativnih varijabli dobijene su
relativno visoke kanonicke korelacije za oba izo-
lovana kanonicka faktora (R =0,83 1 R =0,79), i statisticki
su znacajne na nivou p<0,00. Kvadrati kanonicke
korelacije (Rc2), koji objasnjavaju zajednicku vari-

The cross-correlations between normal and pathological conative variables.

TABELA 4

Kroskorelacije normainib i patoloskih konativnih varijabli.

KI0 GIl 17 HI3 Al O3 S5 [F2 NI4 TI5 P18 D6
A .07 -08 -18 .01 -03 -05 -12 -09 .05 -12 -06 -23
B .06 .04 12 07 -09 .14 -08 -02 -04 .12 .19 .03
C 19 15 20 .18 .06 .22 -06 .07 .07 20 .22 .08
E 23 26 .27 .12 .35 -04 14 .16 .03 -03 .03 .30
F =10 .09 .19 -06 -03 .22 .05 -10 .10 .17 -04 .23
G .02 10 10 01 .10 .03 23 01 .04 .12 .04 07
H 12 13 20 00 .19 .24 -06 -01 -00 .10 .02 .04
I 13 -03 -08 -20 .18 .00 .01 -10 .14 -15 -03 .11
L 26 .10 .14 .12 20 -16 .02 .18 -08 -03 -10 -04
M .08 .05 -04 -04 .05 20 .02 -00 .07 .02 .04 .08
N .08 .19 25 .16 .24 .08 .13 23 25 -03 .04 .14
O -0l .09 -04 -05 .01 -10 .07 -08 -13 -25 -01 .02
Ql -11 -14 -07 -24 13 -29 -05 -11 -20 -20 -30 -05
Q2 -11 -07 -05 -01 .14 -30 .05 .07 .14 -08 -16 -00
Q3 -05 .28 .24 .19 .16 .06 -04 .18 23 .15 .08 .07
Q4 06 31 14 39 10 -11 17 .29 15 .01 .03 -02

R R’ X Vi

83 .69 26294 .00

79 .62 19724 .04
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at the p<.00 level. The squares of the canonical cor-
relation (Rc2), which explain the common variance
of the variables of the two groups of the overall
variability of the analyzed systems of variables have
a value of R ? =.69, and R * =.62

On the basis of the obtained results contained
within the matrix of the canonical structure of nor-
mal and pathological conative variables, we can note
statistically significant correlations between the ap-
plied variables of the first and second canonical
factor. The first canonical factor in the space of
normal conative variables was defined with the vari-
ables of high intelligence - low intelligence (B), higher

TABLE 5

jansu varijabli iz dva skupa od ukupnog varijabiliteta
analiziranih sistema varijabli iznose RC2 =0,69,iR?
=0,62

Na osnovu dobijenih rezultata sadrzanih u ma-
trici kanonicke strukture normalnih i patoloskih
konativnih varijabli uocavaju se statisticki znacajne
korelacije izmedu primijenjenih varijabli kod prvog i
drugog kanonickog faktora. Prvi kanonicki faktor u
prostoru normalnih konativnih varijabli definisan je
varijablama visa inteligencija - niza inteligencija (B),
snazan ego - slab ego (C), neustrasivost (parmija) -
stradljivost (H), meka narav (premsija) - ostra narav

The canonical structure of normal and pathological conative variables.

TABELA 5

RKanonicka struktura normalnib i patoloskib konativnib varijablr.

Normal conative factors

Patological conative factor

Fec-1 Fc-2 Fc-1 Fc-2
A -.14 .04 K10 37 -.07
B .28 -.19 G11 .40 32
C 37 -.09 17 49 A7
E 22 .08 H13 41 .57
F .00 -.10 Al .19 21
G -.03 -.01 O3 16 -.32
H 35 =17 S5 -.05 .16
I -.35 -.20 F2 .30 .55
L 31 22 N14 -24 42
M -.01 -.20 T15 .20 15
N .04 30 P18 30 -.05
O -.00 -13 D6 -.01 -22
Q1 -.13 .03
Q2 -39 42
Q3 17 32
Q4 17 .56

Legend/Legenda: Normal conative factor - Normalni konativni faktor; Patological conative

factor - Patoloski konativni faktor.

ego - lower ego (C), bold (parmia) - shy (H), tender-
-minded (premsia) — tough-minded (I), protension
(L) so that it could be defined as the canonical factor
which characterizes handball players in relation to
intelligence, ego, boldness, tough-mindedness and
protension. Since the second canonical factor is de-
fined by variables of self-sufficiency — group adhe-
rence (Q2), high self-concept — low self-concept (QQ3),
tense - relaxed (Q4) and shrewdness - artlessness (N),
it can be interpreted as a factor of introspection and

(D), protensija (L) tako da se on moze definisati kao
kanonicki faktor koji karakterise rukometase u
odnosu na inteligenciju, ego, neustrasivost, ostru narav
i protensiu. Posto drugi kanonicki faktor definisu
varijable individualizam -grupna zavisnost (Q2), dobra
samokontrola - self konflikt (Q3), visoka ergicka
tenzija -niska ergicka tenzija (Q4) i ostroumnost -
prostodusnost (N) on se moze interpretirati kao
faktor introspekcije 1 ostroumnosti - prostodusnosti.
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shrewdness — artlessness. The first canonical factor
in the space of pathological conative variables is
defined by the variables of cardiovascular conver-
sion (K10), gastrointestinal conversion (G11),
inhibitory conversion (I7) and paranoia (P18),
and can be defined as a canonical factor of the effec-
tiveness of the system for the regulation and control
of organ function and regulatory function. Since other
canonical factors are defined by the variables of ob-
session (O3), phobia (F2), impulsiveness (N14) and
depression (DD6), it can be interpreted as a canonical
factor of the regulation of reactions such as defense
and attack.

Between the systems of anthropometric variables
and the system of pathological conative characteri-
stics, no significant relations were determined.

DISCUSSION

Based on the results contained in the matrix of
the canonical structure of anthropometric and normal
conative variables (Table 3), we can note a statistical-
ly significant correlation between the anthropometric
variables and the first canonical factor. The relations
between the first canonical factor from the system of
anthropometric variables, interpreted as the bipolar
canonical factor of the ectomesomorphic morpho-
logical type and the first canonical factor from the
system of normal conative factors, interpreted as the
canonical factor of extrovertness — introvertness and
anxiety indicates that handball players of the ectome-
zomorphic type are characterized at one end by
longitudinal measures and on the other by transversal
dimensionality of the volume of the femoral region
with an increase in the value of the conative variables
of extrovertness and decreased anxiety.

The first order factors, C — ego strength, G — su-
perego strength I — tender-tough minded were not
significantly related to any of the measured morpho-
logical variables. This is a fact which is not comple-
tely in accordance with the results, which in this re-
search focusing on the differences in terms of the
personality features of athletes and non-athletes,
were obtained by Havelka and Lazarevi¢ (1981). Na-
mely, they determined that athletes and non-athletes
differ significantly in terms of the crystalized intelli-
gence, B, ego strength C, superego strength G, emo-
tional sensitivity I, imaginativeness M and self-suffi-
ciency Q2. Thus, athletes in relation to non-athletes
had a greater crystallized intelligence, were emotio-
nally more stable, had a stronger super ego, harsher
temper and were more emotionally sensitive, more
practical, non-self-sufficient and more cooperative.
It would seem that handball players, in relation to
other athletes are specific in the fact that they are
emotionally more stable, with a lower tolerance to
frustration and a far lower level of self-control (whi-

Prvi kanonicki faktor u prostoru patoloskih konativnih
varijabli definisan je varijablama kardiovaskularna
konverzija (IKK10), gastrointestinalna konverzija (G11),
inhibitorna konverzija (I7) i paranoidnost (P18) i on
se moze definisati kao kanonicki faktor efikasnosti
sistema za regulaciju 1 kontrolu organskih funkcija i
regulativnih funkcija. Posto drugi kanonicki faktor
definisu varijable opsesivnost (O3), fobicnost (F2),
impulsivnost (N14) i depresivnost (D6) on se moze
interpretirati kao kanonicki faktor regulatora reakcija
odbrane i napada.

Izmedu sistema antropometrijskih varijabli i
sistema patoloskih konativnih karakteristika nisu
dobijene znacajne relacije.

DISKUSIJA

1z rezultata sadrzanih u matrici kanonicke strukture
antropometrijskih i normalnih konativnih varijabli
(Tabela 3) uocava se statisticki znacajna korelacija
izmedu antropometrijskih varijabli i prvog kanonickog
faktora. Relacije izmedu prvog kanonickog faktora iz
sistema antropometrijskih varijabli, interpretiranog
kao bipolarni kanonicki faktor ektomezomortnog
morfoloskog tipa i prvog kanonickog faktora iz
sistema normalnih konativnih faktora, interpretiranog
kao kanonicki faktor ekstravertnost - introvertnost i
anksioznost, pokazuje, da se rukometasi ektomezo-
morfnog tipa karakterisu na jednom polu longitudi-
nalnim merama a na drugom transverzalnom
dimenzionalnoséu obimom femoralne regije uz
povecanje vrednosti u konativnim varijablama ekstra-
vertnost 1 snizenu anksioznost.

Faktori prvog reda, C — snaga ega, G — snaga
super ega i I - blaga — ostra narav nisu bili znacajno
povezani ni sa jednom mjerenom motfoloskom vari-
jablom. To je nalaz koji nije sasvim u skladu sa rezul-
tatima koje su u svom istrazivanju koje se bavilo raz-
likama u pogledu crta licnosti sportista i nesportista
dobili Havelka i Lazarevi¢ (1981). Naime, oni su
dobili da se sportisti i nesportisti znacajno razlikuju
u pogledu faktora kristalizovane inteligencije B, snage
ega C, snage super ega G, emocionalne osjetljivosti I,
imaginativnosti M 1 samodovoljnosti Q2. Dakle,
sportisti su u odnosu na nesportiste imali vecu kristal-
izovanu inteligenciju, bili emocionalno stabiliniji,
snaznijeg super ega, oStrije naravi i manje emociona-
Cini se da su rukometasi, u odnosu na druge sporiste
specificni po tome §to su manje emocionalno sta-
bilni, sa nizom tolerancijom na frustracije i daleko
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ch is also confirmed by the correlation obtained in
this study on the relations between a stronger supe-
rego — weaker superego (G) and hypersensitivity (S5),
and are thus less conscientious, more realistic in their
evaluations, and less self-reliant in solving problems
(as seen in the terms of Sten scores).

On the basis of the results obtained and contain-
ed within the matrix of the canonical structure of
normal and pathological conative variables, we can
note statistically significant correlations between the
measured variables in the case of the first and second
canonical factor. The first canonical factor in the
space of normal conative variables can be defined as
the canonical factor which characterizes handball
players in relation to intelligence, ego, boldness, tou-
gh mindedness and protension. The second one can
be interpreted as a factor of introspection and tender-
-mindedness — tough-mindedness.

The first canonical factor in the space of patho-
logical conative variables can be defined as a canoni-
cal factor of effectiveness of the system for the re-
gulation and control of organ function and
regulatory function, while the second canonical factor
can be interpreted as a canonical factor of the regu-
lator of the reactions of defense and attack.

The structure of the cortrelations indicate that
among the handball players with more pronounced
warm types of behavior, who are more polite, consi-
derate of others, there was an increase in the scores
for depression, as with those who indicated more
pronounced liveliness and impulsiveness and expres-
siveness. Handball players who usually manifest do-
minant, competitive, assertive or even aggressive
behavior face a greater danger of developing one of
the conversions (cardiovascular, gastrointestinal or
inhibitory) and are more prone to anxiety. Those who
are more moral individuals and who have more respect
for the rules are more prone to hypersensitivity, and
those who are featless and adventurous score higher
for obsession. Those who are suspicious and skepti-
cal indicate a higher inclination towards cardiovascu-
lar conversion. The more agile, inquisitive, and disc-
rete participants indicated a greater tendency for
inhibitory conversion, anxiety, phobia and impulsive
reactions. Those who were motre worried, more inse-
cure, often blaming themselves for everything were
less prone to aggression. Those who were more open
to change, more liberal, more analytical and critical
handball players scored lower values for hypochondria,
obsession and paranoia. The participants who were
morte self-satisfied and more self-confident were
more prone to obsession, and those with a tendency
for perfection, compulsion and self-discipline, who
showed a tendency towards more dominant behavior
with a lot of self-pity were at a higher risk of gastro-
intestinal and inhibitory conversion and were more
impulsive. Tense, energetic, impatient handball players

manjom samokontrolom ($to potvrduje i korelacija
dobijena u ovom istrazivanju na relaciji snazan super-
ego-slab superego (G) sa hipersenzitivnost (S5), te
manje savesni, realisticni u svojim procjenama i nesa-
mostalniji u procesu rijesavanja problema (posma-
trano u terminima Sten skorova).

Na osnovu dobijenih rezultata sadrzanih u ma-
trici kanonicke strukture normalnih i patoloskih
konativnih varijabli uocavaju se statisticki znacajne
korelacije izmedu mjerenih varijabli kod prvogidrugog
kanonickog faktora. Prvi kanonicki faktor u prostoru
normalnih konativnih varijabli se moze definisati kao
kanonicki faktor koji karakterise rukometase u
odnosu na inteligenciju, ego, neustrasivost, ostru narav
i protensiu. Dok se drugi moze interpretirati kao fak-
tor introspekcije 1 ostroumnosti - prostodusnosti.

Prvi kanonic¢ki faktor u prostoru patoloskih
konativnih varijabli se moze definisati kao kanonicki
taktor efikasnosti sistema za regulaciju i kontrolu
organskih funkcija i1 regulatornih funkcija, dok se
drugi kanonicki faktor moze interpretirati kao kanonicki
faktor regulatora reakcija odbrane i napada.

Strukture korelacija pokazuju da kod rukometasa
kod kojih je izrazenije toplo ponasanje, koji su ljuba-
na depresivnosti kao i kod onih koji pokazuju izrazeniju
zivahnost i impulsivnost i ekspresivnost. Rukometasi
koji ¢esé¢e manifestuju dominantno, takmicarsko,
asertivno ili ¢ak agresivno ponasanje u vecoj su opas-
nosti da razviju neku od konverzija (kardiovaskularnu,
gastrointestinalnu ili inhibitornu) i skloniji su anksioznos-
ti. Oni koji su moralisti¢niji 1 viSe poStuju pravila su
skloniji hipersenzitivnosti a oni koji su neustrasiviji i
avanturusticki nastrojeniji imaju vise skorove na
opsesivnosti. Oni koji su sumnjicavi i skepti¢niji po-
kazuju vecu sklonost ka kardiovaskularnim konver-
zijama. Vispreniji, pronicljiviji i diskretniji ispitanici
pokazuju vecu sklonost ka inhibitornim konverzijama,
anksioznosti, fobicnosti 1 impulsivhom reagovanju.
Oni koji su zabrinutiji, nesigurniji, ¢esto okrivljuju
sebe za sve su manje skloni agresivnosti. Otvoreniji
za promjene, liberalniji, analiti¢niji 1 kriti¢niji rukometasi
imaju manje skorove na hipohondriji, opsesivnosti i
paranoidnosti. Ispitanici koji su samodovoljniji 1
samopouzdaniji skloniji su opsesivnosti, a oni skoni
perfekcionizmu, kompulsivnosti i samodisciplini, koji
pokazuju tendenciju ka nadmoénom ponasanju uz
dosta samosazaljenja su pod vecim rizikom za gastro-
intestinalnu i inhibitornu konverziju 1 impulsivniji su.
Napeti, energicni, nestrpljivi rukometasi cesée razvi-
jaju gastroingestinalnu konverziju, hipohondriju i
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more frequently develop gastrointestinal conversion,
hypochondria and phobias.

In their study, Hosek & Momirovi¢ (1992) dealt
with the relationship between the morphological
characteristics and pathological conative factors on a
sample of 836 men, aged 19 — 21, all clinically healthy.
Even though these authors indicate that the hypothe-
ses on the connection between morphological cha-
racteristics do not a priori need to be rejected, the
results obtained in our study indicate that none of
the morphological characteristics did not correlate
significantly with pathological conative factors. Even
Hosek & Momirovi¢ (1992) determined that there
was only one statistically significant correlation bet-
ween the set which measured only seven morpholo-
gical characteristics (height, weight, biacromial range,
average thorax volume, extended upper arm volume,
lower leg volume and upper arm skinfold) and the
factors included in the test. This difference, even
though statistically significant, was very low and the
authors themselves considered that these results could
be ascribed to the tendency that men with a strong
physique have a weaker regulatory function for the
reaction of attack, that is, that viewed in the terms of
the factors, are more prone aggression and impulsive
reactions in situations where they feel threatened and
frustrated. Their assumption was not proven justified
in our research, primarily because the study included
as many as 23 morphological characteristics, at a
very high level of selection, considering the fact that
the sample consisted of Premiere League handball
players. The game of handball at this level requires
extremely strong and physically fit players, and thus
they need to be in possession of above average
anthropomorphological features in relation to the
general population.

CONCLUSION

Effectiveness in performing any kind of human
activity is not independent of the features which
regulate the modalities of human behavior, handball
included. Namely, it is known that certain features of
conative space limit effectiveness in various activities,
directly, and in others indirectly (for example, due to
the contaminating effect on some other anthropolo-
gical features, abilities or characteristics). One cannot
exclude the possibility that in some activities the same
conative features represent a restrictor, in other a
stimulator of effectiveness, especially in situations
when the success of a certain activity is at stake. In
relation to that, the rule that there are no two parti-
cipants who could manifest identical structure of any,
including conative, features is true, irrespective of
their ultimate number. For that reason, knowledge of
the complex nature of certain activities, to which the

fobi¢nost.

Proucavanjem odnosa morfoloskih karakteristika
i patoloskih konativnih faktora na uzorku od 836
muskaraca, uzrasta 19 — 21 godine, pripadnika klinicki
zdrave populacije su se u svom istrazivanju bavili
Hosek 1 Momirovi¢ (1992). Iako ovi autori kazu da
se hipoteze o povezanosti morfoloskih karakteristika
ne moraju a priori odbaciti, rezultati dobijeni u nasem
istrazivanju pokazuju da nijedna od morfoloskih
karakteristika nije znacajno korelirala sa patoloskim
konativnim faktorima. Cak su i Hosek i Momirovié
(1992) dobili da postoji samo jedna statisticki znacajna
korelacija izmedu seta koji je merio svega sedam
mortfoloskih karakteristika (visina, tezina, biakromi-
jalni raspon, srednji obim grudi, obim opruzene
nadlaktice, obim potkoljenice 1 kozni nabor nadlaktice)
i faktora obuhvacenih testom. Ta razlika, iako statisticki
znacajna, bila je veoma niska i sami autori smatraju
da se ovakvi rezultati mogu pripisati tendenciji da
muskarci snazne tjelesne grade imaju slabiju regu-
laciju funkcije reakcije napada, odnosno, da su pos-
matrano u terminima faktora, skloniji agresivhom 1
impulsivhom reagovanju u situacijama ugrozenosti i
frustracije. Njihova pretpostavka se u nasem istrazivanju
nije pokazala kao opravdana, tim prije §to je istrazivanjem
bilo obuhvaceno ¢ak 23 morfoloske karakteristike i
to na visoko selekcionisanom uzorku, bududi da je
rije¢ o rukometasima koji nastupaju u Prvoj ligi 1 da
rukomet kao takav zahtijeva igrace izrazito snazne i
naglasene tjelesne konstitucije, pa samim tim i
natprosjecnih antropomorfoloskih odlika u odnosu
na opstu populaciju.

ZAKLJUCAK

Efikasnost u obavljanju bilo koje ljudske ak-
tivnosti nije nezavisna od osobina koje regulisu mo-
dalitete ¢ovijekovog ponasanja, pa samim tim i u ru-
kometu. Naime, poznato je da neke osobine iz
konativhog prostora ogranicavaju efikasnost u razlicitim
aktivnostima direktno, a u nekim drugim idirektno
(nap., zbog kontaminirajuceg djelovanja na neke
druge antropoloske osobine, sposobnosti ili karakter-
istike). Nije isklju¢ena ni moguénost da u nekim ak-
tivnostima iste konativne osobine predstavljaju restrik-
tor, a u nekim stimulator efikasnosti, posebno u
situacijama kada ucestvuju u uspjehu odredene ak-
tivnosti. U vezi s tim, vrijedi i pravilo da ne postoje
dva subjekta kod kojih bi bila potpuno istovjetna
struktura bilo kojih, pa i konativnih osobina, bez
obzira na njihov konacni broj. Iz tih razloga je
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field of conative characteristics belongs, is an impot-
tant assumption for the operationalization of the aim
of any activity, including handball. The results obta-
ined in this study speak of the fact that handball
players of the ectomesomorphic type are characteri-
zed at the one end, by longitudinal measures and at
the other the dimensionality and volume of the fe-
moral region if they are extrovert and non-anxious.
In the case of handball players of this rank of com-
petition, who show pronounced signs of warm be-
havior, who are more polite, considerate of others,
there is an increase in the scores for depression, as in
the case of those who indicate pronounced liveliness
and impulsiveness and expressiveness. Handball pla-
yers who frequently manifest dominant, competitive,
assertive or even aggressive behavior are more prone
to anxiety. Those who have higher morals and more
respect for the rules are more prone to hypersensiti-
vity, and those who are fearless and adventurous
score higher values on the score for obsession. Ten-
se, energetic, impatient handball players more frequen-
tly develop gastrointestinal conversion, hypochondria

and phobia.
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B3AMUMOOTHOWEHWA MOPOOJTOTUYECKNX NMEPEMEHHbIX U
HOPMAIJIbHbIX N MATONNOIMMYECKUX KOHATNBHbIX
XAPAKTEPUCTUKAXY TAHOBOJINCTOB

Bepoaro6 Cranxosund', FOanan Maaanko?, Misana Boua?’, u Eaena Manu*

'PakyabTeT hU3MIECKOT0 BOCOUTAHUA U CIIopTa, | [purrruackuil yausepcuret, Cepous
y > y s

*Pakyabrer pusmaeckoro Bocuuranus u cropra, Hosu-Caackuii yrusepcurer, Cepbus

*QakyapreT PUsHIECKOro BocruTanust u criopra, Hummckuit yausepeurer, Cepbus

Vapemaerne B 00AACTH CLIOPTHBHOM MeantuHbL 1 ciopta Pecybankn Cepbum,

Bearpaa, Cepbus

I'aHADOA - TPEeOOBATEABHBIH CHOPT, KOTOPBIH
COACPIKHT B CBOCH CTPYKTYPE OCHOBHBIX ABIIKCHUI
C HHTEPAKTUBHBIM KOHTAKTOM C COIIEPHUKOM BO BpeMs
UIPHL 1 B KOTOPOM AOCTHZKCHHC YCIICXA 3ABUCUT OT
BOABIIIOTO PsAA BHEIITHUX U BHYTPEHHUX (PAKTOPOB.
BoAeBble XapaKkTepHCTHKI OLPEACAAIOTCH KAK CKPBITEIE
CTPYKTYPHI, OT KOTOPHIX 3aBHCAT XaPAKTCPHBIC PE/KIIMBL
OTBETOB, TI0 KOTOPBIM ACHCTBYIOT Ha IIPUCIOCODAAEMYIO
U ACHCTBYIOIYIO 9(P(EKTHBHOCTD AUYHOCTH.

LleABro mCCACAOBAHUSA ABASAOCH H3YUCHIIC
CTATHCTHYCCKHU 3HAYHUMON B3AHMOCBAZH MCEKAY
cuCcTeMON MOP(MOAOIHYECKUX XaPAKTECPUCTUK
HOPMAABHBIX M IIATOAOIMYCCKHX MOTHBAIIMOHHBIX
XAPAKTEPUCTUKAX, YTOOBI YTBEPAUTD XaPAKTEPUCTHKI
VCIEIIHBIX raHADOAHCTOB. [ IprMenuTeAbHO K cucreme
23 amrponomerpudeckux, 16 HOpMaAbHBIX 1 12
HATOAOTHYECKUX KOIHUTHBHBIX IIEPEMECHHBIX.
McroaHmTEAAM COOTBETCTBYIOIIEIO OOPAsIa CTAAO
71 raHADOAHCTOB HEPBOH AUTH. UTOOBI OIIPEACAHTD
COOTHOIIICHUE MEKAY CHCTEMOM ITEPEMEHHBIX, OBIAL
HCIIOAB30BAHEI METOABI KAHOHITIECKOTO KOPPEAALIHOHHOIO

AHAAM3A.

PesyABTaThI ITOKA3EIBATOT, YTO MEHKAY CHCTCMAMI
AHTPOITOMETPUYCCKIX [IEPEMEHHBIX I HOPMAABHBIX
KOHATHBHBIX XaPAKTEPHCTHK CYILIECTBYET KAHOHIIECKAs
xoppeasrusa (R =0,80; p<0,00), a mexay cucremamm
HOPMAABHBIX M ITATOAOIHYECKIX KOHATHBHBIX
XAPAKTEPUCTUK OBIAU ITOAYIEHBI ABA CTATHCTHIECKU
sHaummMbx koppeasrmii (R =0,69; p<0,00 i R =0,62;
$<0,02.). 'aHADOAHCTBI 3KTO-ME30MOP(HOTO THITA
XapaKTePU3YIOTCA Ha OAHOH IIOA€ AOHIHTYAHHAABHBIMU
MepaMH, a Ha BTOPOH IOA€ ITOIIEPEIHOM Pa3MEPHOCTH.
['aHADOAKCTBL KOTOPBIE YaIIle BEAYT CeOf AOMUHAHTHO,
COPEBHOBATEABHO, ACCEPTUBHO H AAKE ATPECCUBHO,
OKA3BIBAIOTCSH TPEBOKHBIMHE, IIOKA ¥ TEX, KOTOPHIC
BEAYT CEOS MOPAABHO U COOAFOAQIOT IIPABHAA UTPHI,
GOABIIIAA CKAOHHOCTD K THIIEPYYBCTBUTEABHOCTH.
OTBaKHBIC TAHADOANCTEL, ABAHTIOPHCTHL, OKA3AAHCH
BoAee 0OCECCUBHBIM, 4 Y HAITPAKCHHBIX, SHEPIHYHBIX
U HETEPIIEAHBBIX UYaIlle BCErO ABAAIOTCA
TACTPOMHTECTUHAABHASA KOHBCPCUS, HIIOXOHAPUSA U

¢dobuIHOCTS.

KaAroueBble CAOBA: KOHATUBHBIE OTHOIIIEHMN,
Mopdoaorus, ranAboA, CepOus.
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SUMMARY

Cedomir Milic, from father Jovan Milic and
mother Soka Milic (maiden Govedarica), was born
on March 23rd 1886 in Mostar, and killed on Novem-
ber 22nd 1941 near Niksic. Since the founding of first
Serbian gymnastic society "Obilic" in Mostar in 1904
(since 1910 known as "Serbian Sokol"), Milic was
involved in its work and dedicated his whole life to
sokol and national work. Through sokol and frater-
nity societies he fought for spiritual and physical
strengthening of his people. He was deeply respected,
not only by sokols and brothers (members of the
fraternity), but also by the intellectuals of that time.
Among his numerous sokol activities, he also gave
great contribution to education and specialization of
sokol staff on the territory of Herzegovina during
Austro-Hungarian occupation, and also in Sokolism
in the time of Kingdom of Serbs, Croats and Slove-
nians (since 1929 Kingdom of Yugoslavia). The goal
is to highlight and research the role of Cedomir
Milic in education and specialization of sokol staff.
Numerous sources from the time of Milic’s life and
work, as also sources originated after that, were re-
viewed and analyzed.

Key Words: candidates, courses, district; school,
sokols.

INTRODUCTION

Sokol movement started in Czech Republic in
1862, when a group of young Czechs led by Miroslav
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SAZETAK

Cedomir Mili¢ je, od oca Jovana Miliéa i majke
Soke Mili¢ (devojacko Govedarica), roden 23. marta
1886. godine u Mostaru, a ubijen je 22. novembra
1941. godine u blizini Niksi¢a. Od osnivanja prvog
stpskog gimnastickog drustva "Obili¢" u Mostatru
1904. godine (od 1910. godine "Srpski Soko"), Mili¢
se ukljucuje u njegov rad i ceo svoj zivot je posvetio
sokolskom i nacionalnom radu. Kroz sokolska i po-
bratimska drustva botio se za duhovno i telesno jacanje
svog naroda. Bio je postovan ne samo od strane so-
kola i pobratima, ve¢ 1 od umnih ljudi tog vremena.
Pored ostalih brojnih aktivnosti, koje je obavljao
uspesno u sokolstvu, on je dao i veliki doprinos u
skolovanju i usavrsavanju sokolskog kadra na podrucju
Hercegovine, kako u srpskom sokolstvu u vreme
austrougarske okupacije, tako i u sokolstvu u vreme
Kraljevine Srba, Hrvata i Slovenaca (od 1929. godine
Kraljevina Jugoslavija). Cilj rada je da se osvetli i istrazi
uloga Cedomira Milica u §kolovanju i usavr$avanju
sokolskog kadra. Pregledani su i proanalizirani izvori
koji su nastajali u vreme kada je Mili¢ Ziveo i stvarao,
kao 1 izvori koji su nastajali kasnije.

Kljucne rijeci: polaznici, sokoli, tecajevi, skola,
zupa.

uvoD

Sokolski pokret nastao je u Ceskoj 1862. godine,
kada je grupa Ceha na éelu sa Miroslavom Tir§om
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Tyrsh founded first Prague gymnastic society, with
the idea of physical and spiritual strengthening of
Czech people in fighting against the occupier. Pro-
fessor Emanuel Toner, inspired by Serbian heroic
poetry where hawk (sokol) symbolises courage, he-
roism, chivalrous, justice, etc, came to idea to name
the newfound society "Sokol", wishing to pass all
those characteristics to their members. Soon after
sokol movement spread to all countries inhabited
with Slavic people (Manh & Mujarosuh, 2000).

Second half of the 19th century brought significant
changes for the people of Balkan Peninsula. By sut-
render of Turkish army and decision of Berlin congress
in 1878, the government over Bosnia and Herzego-
vina was given to Austro-Hungarian monarchy
(Exmeunh, 2010). In that period any form of political
organizing was strictly forbidden and all other activi-
ties were carefully monitored. Very hard time started
for Serbian people, and therefore they were forced to
find other ways for physical and spiritual fight again-
st the occupier.

Therefore Serbian intellectuals and other citizens
started forming different sport, cultural and other
institutions, and started publishing different magazi-
nes and newspapers with the goal of strengthening
and rising of spirit and national awareness of people.
In that way starts also development of Sokolism on
the territory of Bosnia and Herzegovina.

The idea of Sokolism on the territory of Bosnia
and Herzegovina appeared in 1893 when a group of
Serbs in Foca tried to found first Serbian sokol soci-
ety, but the Austro-Hungarian authorities did not
allow it. After few years, in 1899, they allow founding
of first anti-alcohol and sober society "Pobratimstvo"
(Fraternity). In Mostar in 1904 first Serbian gymnastic
society "ODbili¢" was formed, and after it societies in
other places of Herzegovina and Bosnia, so in 1914
there was a total of 58 societies. From 1909 and fist
initiatives for forming Serbian Sokol Union of Bosnia-
-Herzegovina, the united name "Serbian Sokol" was
adopted for all Serbian gymnastic societies on the
territory of Herzegovina and Bosnia, which was of-
ficially approved by National government (Zemaljska
vlada) in 1910 (I[TaBaoBuh, 1999).

During Skadar crisis on May 2nd 1913, the actual
chief of Bosnia and Herzegovina, Oskar Pocorek,
introduced so-called "special actions" that announced
closing of Union and all Serbian Sokol Societies and
Fraternities. With the contribution of representatives
of closed societies on October 1st 1913 National
government allowed them to continue their work. On
the Union assembly on March 2nd 1914 in Sarajevo,
they elected the seniority, which was mostly the same
as before “special actions”. The new positions were

formirala prvo Gimnasticko drustvo prasko, sa idejom
tjelesnog i duhovnog jacanja ceskog naroda u borbi
protiv okupatora. Profesor Emanuel Toner, koji je
bio inspirisan srpskim junackim pjesmama, u kojima
ptica soko simbolise hrabrost, junastvo, vitestvo,
pravdoljublje i sli¢cno, do$ao je na ideju da se novoformirano
drustvo nazove "Sokol" sa zeljom da i njihovi clanovi
imaju navedene osobine. Sokolski pokret se ubrzo
prosirio na sve zemlje u kojima je Zivio slavenski narod
(Mauh 1 Mujarosuh, 2000).

Druga polovina 19. vijeka sa sobom je donijela
znacajne promjene za narode Balkanskog poluostrva.
Predajom turske vojske i odlukom Betlinskog kongresa
od 1878. godine upravu nad Bosnom i Hercegovinom
dobija tadasnja Austrougarska monarhija (Exmeunh,
2010). U tom periodu svaki oblik politickog organizovanja
bio je strogo zabranjen, a sve ostale aktivnosti bile su
pazljivo pracene. Nastao je veoma tezak period za
srpski narod koiji je bio primoran da trazi druge nacine
za tjelesnu 1 duhovnu borbu protiv okupatora.

Tada su srpski intelektualci 1 ostali gradani pribjegavali
formiranju raznih sportskih, kulturnih i drugih ustanova,
kao i pokretanju raznih ¢asopisa i novina u cilju jacanja
i odgajanja duha i nacionalne svijesti naroda. Na taj
nacin pocinje i razvoj sokolstva na prostorima Bosne
i Hercegovine.

Na prostorima Bosne i Hercegovine ideja sokolstva
javila se ve¢ 1893. godine, kada je grupa Srba u Foci
pokusala da osnuje prvo srpsko sokolsko drustvo, ali
im austrougarske vlasti to nisu dozvolile. Tek poslije
nekoliko godina, 1899. godine, odobreno je osnivanje
prvog antialkoholicarskog i trezvenjackog drustva
"Pobratimstvo". U Mostaru je 1904. godine formirano
prvo Srpsko gimnasticko drustvo "Obili¢", a nakon
njega i drustva u ostalim mjestima Hercegovine i
Bosne, tako da ih je do 1914. godine bilo ukupno 58.
Od 1909. godine, i1 prvih inicijativa za formiranje
Srpske sokolske Zupe bosansko-hercegovacke, usvojen
je 1 jedinstven naziv "Srpski soko" za sva srpska
gimnasticka drustva na prostoru Hercegovine i Bosne,
koiji je i zvani¢no odobren 1910. godine od strane
Zemaljske vlade (ITaBaosuh, 1999).

Uslijed skadarske krize, 2. maja 1913. godine,
tadasnji poglavar Bosne i Hercegovine Oskar Pocorek
uveo je takozvane "iznimne mjere" kojima je proglaseno
raspustanje zupe i svih srpskih sokolskih drustava i
pobratimstava. Zalaganjem predstavnika raspustenih
drustava 1. oktobra 1913. godine Zemaljska vlada je
dozvolila nastavak njihovog rada. Na skupstini Zupe,
2. marta 1914. godine u Sarajevu, birano je starjesinstvo,
koje je vecinski ostalo u istom sastavu kao i prije
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Head of the county: for Mostar county was elected
Cedomir Milic.

After assassination of Franz Ferdinand in Saraje-
vo on national holiday Vidovdan in 1914, the Union
was closed again and "[...] started searches in Serbian
sokol societies and arresting of sokol workers" (Ibid,
p. 131). In that time over eighty Serbian sokols were
arrested and prosecuted in Banja Luka in 1916.

By closing of Union’s and societies’ work after the
assassination, the first period of Serbian Sokolism in
Bosnia and Herzegovina, period of the Austro-Hun-
garian occupation, was finished.

After WW1 started the period of Yugoslavian
Sokolism, when "Serbian Sokol" embraced the Yu-
goslavian idea and in 1922 in Ljubljana joined the
Sokol Union of Kingdom of Serbs, Croats and Slo-
venians (SUKSCS). After WW?2 the renovation of
Sokol was not allowed, and Society for physical
exercise "Partizan" took over all its properties.

The subject of this paper is Sokolism in Herze-
govina, and the goal is to research the role of Cedo-
mir Milic in education and specialisation of sokol
staff.

METHODS

Historical method was used in this paper. Sources
from the time of Cedomir Milic’s life and work, as
also sources originated after that, were reviewed and
analyzed.

RESULTS AND DISCUSSION

Cedomir Milic

Cedomir Milic was born on March 23rd 1886 in
Mostar from father Jovan and Mother Soka Milic
(maiden Govedarica).

According to Milic’s son Jovan and Milic’s bio-
grapher and close associate Vasilije Paranos, Cedomir
Milic "[...] after his primary school, was a candidate
of Serbian cultural society ‘Prosveta’, formed in 1902,
where he finished high school" (J. Mili¢, personal
communications, August 20, 2012; [Tapanoc, 1982,
p. 1). After school, he started to do sawing craft (ma-
king of national suits). He had a sawing shop "Cedo
Milic" which existed until the beginning of WW2.
Even though Milic stooped with sawing and started
to be a merchant, he hired one friend with sawing
knowledge and even helped him in hard times, and
all in the purpose of saving that craft.

When he was a young man, Mostar was a centre
of cultural life of Herzegovina, which was not sur-
prising knowing that Mostar was a place of great

"iznimnih mjera". Novina su bili nadzornici okruga:
za mostarski okrug izabran je Cedomir Milié.

Nakon sarajevskog atentata na Franca Ferdinanda
na Vidovdan 1914. godine, zupa je ponovo raspustena
i"[...] poceli su pretresi u stpskim sokolskim drustvima
i hapsenja sokolskih radnika" (Ibid, str. 131). Tada je
uhapseno preko osamdeset srpskih sokola, kojima je
1916. godine sudeno u Banjoj Luci.

Obustavom rada zupe i drustava nakon atentata
zavtsen je prvi period srpskog sokolstva u Bosni i
Hercegovini, period u viijeme austrougarske okupacije.

Po zavrsetku Prvog svjetskog rata poceo je period
jugoslovenskog sokolstva, kada je "Stpski soko"
prihvatio jugoslovensku ideju i 1922. godine u Ljubljani
stupio u Sokolski savez Kraljevine Srba, Hrvata i
Slovenaca (SSKSHS). Poslije Drugog svijetskog rata
nije bilo dozvoljeno obnavljanje sokola, a njegovu
imovinu preuzelo je Drustvo za tjelesno viezbanje
"Partizan".

Predmet rada je sokolstvo u Hercegovini, a cilj je
da se istrazi uloga Cedomira Mili¢a u $kolovanju i
usavrsavanju sokolskog kadra.

METODE

U radu je koristen istorijski metod. Pregledani su
i proanalizirani izvori koji su nastajali u vrijeme kada
je Ziveo i stvarao Cedomir Mili¢, kao i izvori koji su
nastajali posle toga.

REZULTATI | DISKUSIJA
Cedomir Mili¢

Cedomir Mili¢, od oca Jovana Mili¢a i majke Soke
Mili¢ (djevojacko Govedarica), roden je 23. marta
1886. godine u Mostaru.

Prema rijecima Mili¢evog sina Jovana, kao i Milicevog
biografa i bliskog saradnika Vasilija Paranosa, Cedomir
Mili¢, "[...] poslije osnovne $kole, bio je pitomac
Srpskog kulturnog drustva ‘Prosveta’, koja je osnovana
1902. g. gde je svtsio srednju skolu" (J. Mili¢, personalna
komunikacija, 20. avgust, 2012; [Tapanoc, 1982, str.
1). Nakon zavrsene skole, poceo je da se bavi terzijskim
zanatom (izradivanjem narodnih nosnji). Imao je
terzijsku radnju "Cedo Mili¢" koja je postojala sve do
pocetka Drugog svjetskog rata. Iako se Mili¢ prestao
baviti tim pozivom i presao na trgovinu, u radnji je
zaposlio prijatelja terzijske struke kome je u teskim
vremenima pomagao, a sve u cilju odrzanja tog zanata.

Kada je bio mladi¢, Mostar je bio centar kulturnog
zivota Hercegovine, $to nije iznenadujuée kada znamo
da je Mostar mjesto srpskih velikana kao $to su Aleksa
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Serbian people as Aleksa Santic, Jovan Ducic, brothers
Svetozar and Vladimir Corovic, who left eternal mark
to our people with their words, poems and other work.
With becoming more mature Cedomir Milic shoved
more interest for cultural, political, spiritual, economic
and agriculture development, he loved to read about
it, what gave him the knowledge to be on the same
level as highly educated people he always loved to talk
with. As Paranos claims, he was especially inspired
and thrilled with Aleksa Santic.

FIGURE 1
Cedonir Milic (Sonrce: Photograph of Cedomir Milic).

SLIKA 1
Cedomir Mili¢ (Izvor: Photograph of Cedomir Milic).

Santié, Jovan Duci¢, te braca Svetozar i Vladimir
Corovié, koji su svojim rije¢ima, pjesmama i drugim
djelima ostavili vjecni i duboki trag u nasem narodu.
Kako je postajao zreliji, Cedomir Mili¢ se vie zanimao
za kulturni, politicki, vierski, ekonomski 1 privredni
razvoj, volio je o tome da cita, $to mu je obezbjedilo
da nimalo ne zaostaje za visokoobrazovanim ljudima
sa kojima je uvijek volio da razgovara. Kako tvrdi
Paranos, posebno ga je inspirisao i odusevljavao Aleksa
Santi¢.

£
.
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On November 10th 1913 he married Ljubica
Kadjjevic, with whom he had six children: sons Jovan
and Djordje, and daughters Dragica, Mirjana, Smilja
and Biljana.

Young and full of will for helping the national
development, on Prosvjeta’s initiative for starting
Serbian Sokolism, Milic embraced that idea and star-
ted working on physical, spiritual and moral rebirth
of Serbian people. He nurtured special love towards
Herzegovinian village and its people. According to
his son Jovan, he always unselfishly helped others, but
did not like to emphasize that. Jovan Milic remembers
how his father gave a lot to poor people and other
who needed help, but he never wanted to brag with
that. He remembered how during one religious feast
of some poor hosts, when they exit the room to get
food and drink, Cedomir Milic left some money un-
der something, so they can find it later. He helped
Herzegovinian villagers by procuring and giving them
seeds for sowing. He was teaching villagers how to
sow, he brought fruit for sick, etc. During his life
several drinking fountains in Herzegovina were built,
what improved life, work and breeding in that terri-
tory. Today there still stands one drinking fountain
with his name in Nevesinje (J. Mili¢, personal com-
munications, August 20, 2012).

He specially advocated for bond between village
and town, saying that "[...] the only way for national
unity and a general revival is possible through the
Sokol work in village" Muawuh, 1935a, p. 14), and
that "Village should spiritualize the town, and town
should economically recover the village" (Ibid, p. 15).

We already mentioned that Cedomir Milic was
inspired and fascinated by Aleksa Santic, but himself
did not lag for such a great man. He was a man of
the people, very tall, with sokol attitude, the one who
always knew how to say something nice about village
and its inhabitants, and the one who gave them all its
energy. In one of many speeches inspired by Herze-
govinian village and Sokolism, among other things,
he said:

Organizing villages through Sokolism is like
the cultivation and preservation of the roots
of alarge oak tree that will be able to resist all
winds and weather disasters. Because wind,
lightning or an axe can break and cut down
branches and even the whole tree, but healthy
and developed root rejuvenates all wounds
from wind, thunder or an ax, and gives new
life to young shoots of ruptured oak (Ibid, p.
16).

He directed all his strength into fight for physical,
national and spiritual enlightenment of people. By

Godine 1913, 10. novembra, ozenio se Ljubicom
Kadijevi¢, sa kojom je imao Sestoro dece: sinove
Jovana i Dorda, i kéeri Dragicu, Mirjanu, Smilju i
Biljanu.

Mlad 1 pun volje da pomogne nacionalnom razvoju
na inicijativu "Prosvijete" za pokretanjem stpskog
sokolstva, Mili¢ se objerucke prihvatio posla na
tjelesnom, duhovnom i moralnom preporodu srpskog
naroda. Posebnu ljubav gajio je prema hercegovackom
selu 1 ljudima koji tamo Zive. Prema rije¢ima njegovog
sina Jovana, uvek je nesebicno pomagao drugima, ali
nije volio to da istice. Jovan Mili¢ se sjeca kako je
njegov otac puno davao sirotinji i ostalima kojima je
pomoc¢ bila potrebna, ali da nikada nije volio da se to
istice. Prisetio se kako je na jednoj slavi, kod nekih
siromasnih domacina, kada su izasli iz sobe da donesu
jelo i pice, Cedomir Mili¢ stavio novac ispod necega
kako bi ga posle domacini pronasli. Pomagao je
hercegovackim seljacima nabavljajucii dajuci im sjeme
za sjetvu. Seljake je ucio kako da sade, bolesnicima je
nosio voce i slicno. U toku njegovog zivota podignuto
je 1 ozidano nekoliko ¢esama po Hercegovini, $to je
u mnogome pomoglo zivot, rad i uzgoj na tom prostoru.
Danas u Nevesinju jo$ uvek postoji cesma sa njegovim
imenom (J. Mili¢, personlana komunikacija, 20. avgust,
2012).

Posebno se zalagao za stvaranje veze izmedu sela
i grada govoreéi da "[...] je jedini put narodnom
jedinstvu i opstem preporodu mogu¢ sokolskim radom
kroz selo" (Mwuauh, 1935a, str. 14), i da "Selo treba
da varo$ oduhotvori, a varos selo da privredno
preporodi”(Ibid, str. 15).

Ve¢ smo naveli da je Cedomira Mili¢a veoma
inspirisao i odusevljavao Aleksa Santi¢, ali ni sam Mili¢
svojom recitoséu nije zaostajao za jednim takvim
velikanom. Bio je narodni ¢ovjek, veoma visok,
sokolskog drzanja, koji je uvijek znao reéi nesto lijepo
o selu 1 narodu koji tamo zivi, a u koji je ulagao svu
svoju energiju. U jednom od mnogih govora inspirisanih
hercegovackim selom i sokolstvom, izmedu ostalog,
rekao je:

Organizovanje sela preko sokolstva sli¢ilo bi
njegovanju i cuvanju korijena velikog hrasta
koji ¢e mo¢i da odoli svim burama i nepogodama
vremenskim. Jer, 1 hrastu bura, munja ili sjekira
moze da lomi i sjece grane, pa cak i stablo, ali
korijen zdrav i razvijen podmladuje sve rane
od bure, groma ili sjekire, i daje novi zivot
mladim izdancima hrasta slomljenoga (Ibid,
str. 16).

Svoje snage je usmjerio u borbu za tjelesnim,
nacionalnim i duhovnim prosvjecenjem naroda. Svojim
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his national work he fought for its preservation and
strengthening, because, as same as occupying autho-
rities, he knew where our strength lies. About afore-
mentioned he said:

Austro-Hungarian authorities knew well whe-
re the strength of our people lies and where
from comes the danger for its politics. |[...]
Behead the village, and alienate the intelligen-
ce (town), that was the main goal of their well

designed politics (Ibid, p. 10).

Through his work he tried to help people as much
as he can, but also at the same time, every day he
learned from the people. He considered home as the
greatest sacred thing because "[...] Home builds spi-
ritual strength of family members more perfect than
any university programs..." (Ibid, p. 20), and the host
as the greatest authority. According to him the host
"[...] by tradition and national custom is the highest
sanctity in the family" (Ibid).

He devoted his whole life to national work. Thro-
ugh Sokol and Fraternity societies he fought for
spiritual and physical growth of nation. He was hig-
hly respected, not only by all Sokols and brothers, but
also from the famous people of that time, like: Bishop
Nikolaj Velimirovic, Bishop Petar Zimonic and King
Aleksandar Karadjordjevic. In 1935, together with his
son Jovan, he went for a devotional pilgrimage in
Bari, to the grave of Holy Father Nikolai (Crojkosuh,
1935).

Besides working in Sokolism, Cultural-educational
society "Prosvjeta" and Fraternity, he also worked for
"National Defence" as a trustee for Herzegovina. He
was in contact with other trustees as Spiro Soldo,
Vaso Medan and Mirko Tomovic, who was "|...] one
of the most agile trustees. He was equally standing
out both in report and organizational work through
Sokolism and fraternity, and the second one together
with Cedo Milic from Mostar" (bearouh & Muaanosuh,
1989, p. 137). Because of the aforementioned he was
not a minion of the occupying authorities, and the-
refore was persecuted and convicted.

During the First World War ensued a difficult time
for the whole world and in our country especially for
those who did not follow the occupying regime.
Among them there were also Serbian Sokols. After
assassination in Sarajevo in 1914, difficult time started
for all Serbian sokol and other societies. Sokols were
arrested, societies shut down, and their assets deprived
and most frequently destroyed. During the famous
Traitorous process in Banja Luka in 1916, under the
accusation for working on secession of Herzegovina
and Bosnia from Austro-Hungarian Monarchy and
affiliation to Kingdom of Serbia, more than 80 sokols

nacionalnim radom borio se za njegovo ocuvanje i
jacanje, jer je, kao i okupatorska vlast, znao u cemu
lezi nasa snaga. O tome je rekao:

Austro-ugarske vlasti dobro su znale gdje se
nalazi snaga naseg naroda i otkuda dolazi
opasnost njenoj politici. [...] Selo obezglaviti,
a inteligenciju odroditi, to je bio osnovni cilj
njene dobro smisljene politike (Ibid, str. 10).

Kroz svoj rad pomagao je narodu koliko je bilo u
njegovoj modi, ali je, isto tako, svakim danom od
naroda uc¢io. Dom je smatrao najveom svetinjom
"[...] Duhovnu snagu ¢lanova porodice dom izraduje
savt$enije od svih sveucilisnih katedra..." (Ibid, stt.
20), a domacina najvec¢im autoritetom. Prema njegovim
re¢ima domacin "[...] je po tradiciji i rasnom obicaju
najveca svetost u porodici” (Ibid).

Citav svoj Zivot posvetio je nacionalnom radu.
Kroz sokolska i pobratimska drustva borio se za
duhovno i tjelesno jac¢anje naroda. Bio je veoma
postovan ne samo od strane svih sokola i pobratima,
veciod znamenitih ljudi tog vremena: vladike Nikolaja
Velimiroviéa, vladike Petra Zimonjica, te kralja
Aleksandra Karadordevi¢a. Godine 1935, sa sinom
Jovanom isao je na poklonstveno hodocasée u Bari
na grob Svetog oca Nikolaja (Crojkosuh, 1935).

Pored rada u sokolstvu, Kulturno-prosvjetnom
drustvu "Prosvjeta" i pobratimstvu, radio je i za
"Narodnu odbranu" kao njen povjerenik za Hercegovinu.
Bio je u kontaktu sa ostalim povjerenicima kao sto su
Spiro Soldo, Vaso Medan i Mirko Tomovi¢, koji je
spadao "[...] medu najagilnije povjerenike. On se
jednako isticao i u izvjestajnom i u organizatornom
radu preko sokolstva i pobratimstva, ovo potonje
zajedno s Cedom Miliem iz Mostara" (Beatosuh u
Muaanosuh, 1989, str. 137). Upravo zbog prethodno
navedenog nije bio miljenik okupatorskih vlasti, pa je
od njih proganjan i osudivan.

U periodu Prvog svjetskog rata nastaje tesko vrijeme
za cio svijet, a na nasim prostorima posebno za one
koji nisu odgovarali okupatorskom rezimu. Medu
njima nalazili su se i srpski sokoli. Nakon sarajevskog
atentata 1914. godine, pocelo je tesko vrijeme za sva
srpska sokolska 1 ostala srpska drustva. Sokoli su
haps$eni, drustva zatvarana, a imovina oduzimana i
najcesce unistavana. Na cuvenom veleizdajnickom
procesu u Banjoj Luci 1916. godine, pod optuzbom
da su radili na otcjepljenju Hercegovine i Bosne od
Austrougarske i njenom pripajanju Kraljevini Srbiji,
uhapseno je vise od 80 sokola, a medu njima i Cedomir
Mili¢. Godine 1916, 22. aprila, Mili¢ je osuden na
smrt. Nakon toga, odlukom Vrhovnog suda, njegova
smrtna kazna pretvorena je u 20 godina teske tamnice.
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were arrested, among them also Cedomir Milic. On
April 22nd 1916, Milic was sentenced to death penal-
ty. After that, by the decision of Supreme Court, his
sentence was changed to 20 years of heavy prison.
Together with other sentenced sokols, Cedomir Milic
was sent to hard labour in Zenica, were he stayed
until "[...]| moment of national liberation" (becaposuh,
1930, p. 205). He managed to avoid death sentence
which did not avert him from his intensive sokol work.

After WW1 sokol societies revived their work and
continued their mission of physical, intellectual and
spiritual rebirth on nation. Their number grew con-
stantly, sokol unions were formed and they directed
their work towards village. Sokol Union Mostar was
also formed, and its head from the very beginning
was Cedomir Milic. Mostar union was one of the
most active unions, and by that most successful in all
aspects of social work, revival and making of better
life. Her influence on cultural life of Herzegovina
was priceless. Sokols participated in numerous cere-
monies, slets (gatherings), public classes and other
events were Milic’s presence was infallible.

In the period between two world wars a lot was
done regarding sokol societies and Serbian, later
Yugoslav Sokolism. It rapidly spreads among people,
especially the one living in the village. It was well
accepted, and with common strengths they intensi-
vely worked on edification of village and its rappro-
chement to town. Different papers and magazines
about Sokolism started, as also the ones directed
towards life in the village. One of those was Milic’s
magazine Book for sokol village.

However, that huge love towards people and restless
work in hard and difficult years, did not suit nor Au-
stro-Hungarian authorities or supporters of the
occupying forces at the beginning of WW II. Accor-
ding to words of son Jovan Milic, his father

[...] was not involved in politics, and they pre-
sented him like quite a politician... |...] He was
a great patriot. He helped wherever he could,
and did not make any difference whether so-
mebody is a Catholic, or 2 Muslim... He did
not make any difference; the important was
that somebody is a good man, wants’ to work,
to do good]...] (J. Milic, personal communica-
tions, August 20, 2012).

Milic continued with sokol work regardless to
difficulties from the occupier. In 1916 he managed
to escape death after Banja Luka process, but it was
not the only time. His life was again threatened in
1940 when he managed to survive the attack occurred
in Imotski. Shortly after that, because of his own and
security of his family, he was forced to retire in Mon-
tenegro, in Piva monastery, where he spent the last
days of life. According to Jovan Milic, after Cedomir
Milic vent to Montenegro, his family was arrested and

Zajedno sa ostalim osudenim sokolima, Cedomir Mili¢
je poslan na robiju u Zenicu, gdje je ostao do "[...]¢asa
narodnog oslobodenja" (Becaposuh, 1930, str. 205).
Uspio je da izbjegne smrtnu kaznu, koja ga nije sprijecila
da intenzivno nastavi sa svojim sokolskim radom.

Nakon Prvog svjetskog rata, sokolska drustva
obnavljaju i nastavljaju svoju misiju tjelesnog, umnog
i duhovnog preporoda naroda. Broj drustava je
neprekidno rastao, formirane su sokolske zupe koje
svoj rad usmjeravaju na selo. Formirana je i Sokolska
7upa Mostar, diji je staresina od osnivanja bio Cedomir
Mili¢, i koja je bila jedna od najaktivnijih, a samim tim
i najuspjesnijih Zupa u svim aspektima njenog drustvenog
rada, preporoda i ostvarivanja boljeg zivota. Njen
uticaj na kulturni zivot Hercegovine bio je neprocjenjiv.
Sokoli su ucestvovali na brojnim svecanostima,
sletovima, javnim ¢asovima i drugim desavanjima, na
kojima je Mili¢ bio neizostavan.

U periodu izmedu dva svjetska rata mnogo je
ucinjeno po pitanju sokolskih drustava i srpskog, a
kasnije i jugoslovenskog sokolstva. Ono se veoma
brzo $iri medu narodom, posebno seoskim. Biva jako
dobro prihvaceno, i zajednickim snagama intenzivno
se radilo na prosvijecivanju sela 1 na njegovom zblizavanju
sa gradom. Pokrenuti su razni listovi 1 ¢asopisi koji su
se bavili sokolstvom, ali i oni koji su bili usmjereni ka
selu i njegovom zivotu. Jedan od njih bio je i Mili¢ev
casopis Knjiga za sokolsko selo.

Medutim, ta ogromna ljubav prema cijelom narodu
i neumoran rad u teskim i mu¢nim godinama, nije
odgovarao ni austrougarskim vlastima ni pristalicama
okupatorskih sila pocetkom Drugog svjetskog rata.
Prema rijecima sina Jovana Mili¢a, njegov otac

[...] se nije bavio politikom, a ispao je politicar
ne znam kakav... [...] Bio je samo veliki rodoljub.
Pomagao je kome je god mogao da pomogne,
i nije pravio razliku da li je neko katolik, da li
je neko musliman,... on nije pravio razliku, nek”
je samo covek i nek” hoce da uradi, hoce da
ucinil...] (J. Mili¢, personalna komunikacija, 20.
avgust, 2012).

Mili¢ je nastavio sa sokolskim radom bez obzira
na otezavanje od strane okupatora. Godine 1916,
uspjeo je da izbjegne smrt nakon banjoluckog
veleizdajnickog procesa, ali to nije bio jedini put. Zivot
mu je ponovo bio ugrozen 1940. godine, kada je uspjeo
da prezivi napad koji se dogodio u Imotskom. Nakon
toga, situacija je postala opasna po njega i njegovu
porodicu. To je Mili¢a natjeralo da se, radi svoje
sigurnosti, povuce u Crnu Goru, u manastir Pivu, gdje
je proveo posljednje dane zivota. Prema rijecima Jovana
Mili¢a, nakon $to je Cedomir Mili¢ oti$ao u Crnu
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closed up in school “Queen Mary”, which was a
prison at a time. After that, with escort up to Visegrad,
they managed to go to Belgrade, where they continu-
ed to live in a small apartment (Ibid). His wife Ljubi-
ca, together with five children, stayed there until the
end of her life.

According to previous research, better said wri-
tings of authors who dealt with his death, partisans
found Cedomir Milic in Montenegro and on Novem-
ber 22nd 1941 in Duga of Niksic (place Podstoge)
they threw him into pit. Not until 1942 his body was
found, drawn out of the pit and buried near the church
in the village Zavrh near Niksic (Cxoko, 2000). By
memories of Jovan Milic, the family knew about his
death from some newspapers. In reviewed documents
we were not able to find that article.

However, that was not the end of Milic’s family
agony, which continued even years after his death.
The Town Board of Mostar declared Milic a criminal,
posthumously. and the authorities confiscated all his

property.

Milic's work on education and
specialization of sokol staff

Period until 1918

As there was a lack of professional staff for wor-
king in sokol societies, one of the main activities of
Sokol Union of Bosnia-Herzegovina from the very
beginning was education of sokol staff. Cedomir
Milic and his Herzegovinian sokols were always one
of the main actors of sokol courses and other forms
of education.

In August 1911 there was a gymnastic course for
leaders of small sokol units (troops) in Prague, whe-
re also attended Herzegovinian sokols Dusan Savic
from Ljubinje and Lazo Piceta from Gacko. According
to writings of "Serbian Sokol" no. 1-12, from Octo-
ber 15(25) 1911, they successfully passed the gymna-
stic course exams (I1asaosuh, 1998).

Besides courses in other sokol countries, the co-
unty always tried to organize as many domestic edu-
cational activities as possible. One of those, which
we will use as our example on how the courses looked
like, was also teacher’s course in Sarajevo.

The leader of Serbian Sokol Union of Bosnia-
-Herzegovina, Stevan Zakula, through Serbian word
on May 30th 1912 addressed letter about abovemen-
tioned course, where he gave all necessary informa-
tion about time and place of the course, as also the
general conditions for interested candidates. Every
municipality paid the travel expenses for their teachers,
and in Sarajevo they had food and accommodation,

Goru, njegovu porodicu su uhapsili i zatvorili u skolu
,,Kraljica Marija“, koja je u to vrijeme bila zatvor.
Nakon toga, sa pratnjom do Visegrada, uspjeli su da
se prebace do Beograda, gde su nastavili da zive u
malom stanu (Ibid). Tu je supruga Ljubica, sa petoro
djece, ostala do kraja svog zivota.

Prema dosadasnjim istrazivanjima, odnosno napisima
autora koji su se bavili njegovom smrcu, Cedomira
Mili¢a su u Crnoj Gori pronasli partizani, koji su ga
22. novembra 1941. godine u Dugi niksickoj (mjesto
Podstoge) ubili i bacili u jamu. Tek 1942. godine
njegovo tijelo je pronadeno, izvuceno iz jame i
sahranjeno kod crkve u selu Zavrhu u blizini Niksi¢a
(Ckoxko, 2000). Po sjecanju Jovana Milic¢a, porodica je
za ocevu smrt saznala putem novina (J. Mili¢, personalna
komunikacija 20. avgust, 2012). U pregledanim
dokumentima nismo uspjeli pronadi taj novinski clanak.

Medutim, ni tu nisu zavrsile patnje porodice Mili¢,
koje su uslijedile i godinama nakon oceve smrti.
Gradski odbor Mostara, posthumno, proglasio je
Cedomira Mili¢a zloc¢incem. Tada$nje vlasti su od
njegove porodice oduzele svu imovinu.

Milicev rad na skolovanju i
usavrsavanju sokolskog kadra

Period do 1918. godine

Kako je bilo vtlo malo stru¢nog kadra za rad u
sokolskim drustvima, jedna od aktivnosti kojoj je
poklanjana velika paznja Srpske sokolske zupe
bosanskohercegovacke od samog pocetka bilo je
obrazovanie sokolskog kadra. Cedomir Mili¢ i njegovi
hercegovacki sokoli uvek su bili jedni od glavnih
ucesnika sokolskih kurseva 1 svih ostalih vidova
usavrsavanja.

U avgustu 1911. godine, u Pragu je odrzan gimnasticki
tecaj za Cetovode, na kome su bili i hercegovacki sokoli
Dusan Savic¢ iz Ljubinja i Lazo Piceta iz Gacka. Prema
pisanju "Strpskog sokola" u broju 1-12, od 15(25)
oktobra 1911. godine, uspesno su polozili ispite iz
gimnastickog tecaja (I1aaosuh, 1998).

Pored pohadanja kurseva u drugim zemljama u
kojima je postojalo sokolstvo, zupa se uvijek trudila
da organizuje sto vise domacih obrazovnih aktivnosti.
Jedna od tih, koja ¢e nam izmedu ostalog posluziti
kao primjer kako su ti kursevi izgledali, bio je i sokolski
uciteljski kurs u Sarajevu.

Voda Srpske sokolske zupe bosanskohercegovacke
Stevan Zakula, putem Srpske rije¢i 30. maja 1912,
godine uputio je dopis o odrzavanju pomenutog kursa,
gdje je dao sve potrebne podatke o vremenu i mjestu
odrzavanja, kao 1 o uslovima koji se pruzaju zainteresovanim
polaznicima. Svaka opstina je svome ucitelju placala
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as also expenses of planed trips ("Coxoacku yamTemscKu
kypc", 1912a).

The beginning of course was planned for 2(15)
July, and lasted for one month, until 2(15) August
1912. ("Cokoacku yunremscku kypc”, 19126) After
end of the course all candidates were awarded with
identifications about attending the mentioned course.
Until May 30th there were eight applied candidates.

As the date of the course approached, certain
problems regarding application of candidates appe-
ared, as also about support of the very course. Stevan
Zakula expressed his discontent about negligence of
Serbian teachers for applying for the course, but at
the same time about the negligence of Serbian Teacher
Society which, although kindly asked to give their
respective opinion about this matter, kept silent.

Even greater Zakula’s disappointment caused
suggestion to share the money that Great Council'
gave for the purpose of organizing the course among
applied candidates, so they can take care for themsel-
ves about the accommodation and meal (because in
somebody’s opinion, there is no need for Sokol Uni-
on to think about that). Zakula welcomes and states
the names of four applied teachers, but cleatly admits
defeat of his hope that at the very beginning the in-
terest will be much greater. Nevertheless, Great Co-
uncil saves the case and applies 15 more teachers, but
the debate about whether the money will be shared
or managed by Union, still stays unsolved, which le-
aves Zakula quite disappointed.

Besides all dissatisfaction, he advised all those who
are not ready for serious and hard work, to stay at
their homes. "Because, to say the truth, in my eyes I
cannot see nor sokol or man among those who fear
from chivalrous trouble. During the course the getting
up will be at 5 a.m. and exercise until 7 a.m., lectures
will last from 8 a.m. to 12 a.m. and from 3 p.m. to 6
p.m., and the evening exercise from 8 p.m. to 10 p.m.
Who thinks he cannot manage that, he better not
come" (Kakyaa, 1912, str. 2). He finished his appeal
with words: "I am Sokol, and Sokolism has taught me
to speak openly, face to face" (Ibid).

Milic also participated and gave significant contri-
bution to organization of sokol staff education.

Period from 1918 to 1941

After WW1 sokol societies continue their work.
Sokol convocation of Serbs, Croats and Slovenians
was held on June 28th and 29th 1919 in Novi Sad.
Second gala session of Sokol convocation of Serbs,

!Great steeting and educational council had headquarters
in Sarajevo, and it presented supreme steering, superviso-
ry and judicial power in autonomous church-national go-
vernment for all four metropolises in Bosnia and Herze-
govina. (Gruji¢, n.d., § 7) Special attention of the Council
was dedicated to national education. (Miki¢, n.d., § 7)

putni trosak do Sarajeva i nazad, a u samom Sarajevu
imali su obezbjedenu hranu i smjestaj, kao i troskove
planiranih izleta ("Cokoacku yamurescku kype', 1912a).

Pocetak kutsa bio je planiran za 2/15. jul i trajao
je mjesec dana, do 2/15. avgusta 1912. godine
("Coxoacku yaurescku kypc”, 1912b). Po zavrsetku,
svim uspjesnim polaznicima dodjeljene su isprave kao
zvani¢ne legitimacije o pohadanju pomenutog kursa.
Do 30. maja bilo je ukupno osam prijavljenih ucitelja.

Kako se datum kursa priblizavao, tako su se javljali
problemi oko prijave kandidata, kao i same podrske
odrzavanju kursa. Stevan Zakula izrazio je svoje
nezadovoljstvo zbog nemarnosti srpskih ucitelja za
prijavljivanje na kurs, ali, isto tako, i nemarnosti samog
Srpskog uciteljskog udruzenja koje, iako je zamoljeno
da da svoje misljenje o tome, ostalo ¢utke u pozadini.

Jos veée razocarenje kod Zakule izazvao je prijedlog
da se novac koji je Veliki savjet' dao u svthu organizovanija
kursa razdijeli medu prijavljene ucitelje da bi se oni
sami pobrinuli za stan 1 hranu (jer po necijem misljenju,
nema potrebe da o tome brine sokolska Zupa). Zakula
pohvaljuje i navodi imena ¢etvorice prijavljenih ucitelja,
ali jasno priznaje poraz njegove nade da ¢e u samom
startu interes biti mnogo vedi. Ipak, Veliki savijet
spasava situaciju, i prijavljuje se jos 15 ucitelja, ali spor
o tome da li ¢e novac biti podijeljen licno njima ili ¢e
njime upravljati zupa, i dalje je ostao nerjesen, zbog
¢ega je Zakula bio jako razocaran.

Pored svog nezadovoljstva, upozoravao je sve one
koji nisu spremni na ozbiljan i naporan rad da slobodno
ostanu kod svoje kuée. "Jer, da recem istinu, u mojim
oc¢ima nije ni soko ni covjek, ko se boji viteske nevolje.
U kursu Ce se svaki dan ustajati u 5 sati izjutra i vjezbati
do 7 sati, predavanje ¢e trajati od 8 do 121 0d 3 do 6,
a uvece Ce se vjezbati od 8 do 10 sati. Ko misli da to
nece modi izdrzati, neka ne dolazi u kurs" (JKakyaa,
1912, str. 2). Svoje obradanje je zavrsio recima: "Ja
sam soko, a sokolstvo me je naucilo da govorim
otvoreno o¢i u oci. Zdravo!" (Ibid).

Mili¢ je, takode, ucestvovao u organizaciji skolovanja
sokolskog kadra i tome dao znacajan doprinos.

Period od 1918. do 1941. godine

Poslije prvog svjetskog rata sokolska drustva
nastavljaju svoj rad. Sokolski sabor Srba, Hrvata i
Slovenaca odrzan je 28. 1 29. juna 1919. godine u
Novom Sadu. Druga svecana sjednica sokolskog

'Veliki upravni i prosvjetni savjet imao je sediste u Saraje-
vu, i predstavljao je vthovnu upravnu, nadzornu i sudsku
vlast u autonomnoj crkveno-narodnoj upravi za sve Cetiri
mitropolije u Bosni i Hercegovini (Gruji¢, n.d., § 7). Na-
rocitu paznju Savjet je poklanjao narodnoj prosvjeti (Miki¢,

nd., §7).
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Croats and Slovenians was held on June 30th 1919 in
hotel "Liberty" in Novi Sad. Total of 607 Sokol de-
legates, from which 25 from Herzegovina, attended
the session. As a member of Technical Board and
Fraternity Board the session also attended Cedomir
Milic. Among other things, they discussed about
forming and organization of Sokol Unions. The su-
ggestion was to form 33 separate Unions, and among
them also Mostar Union (Herzegovina with Dubrov-
nik and Korcula districts, and part of Montenegro up
to Duga pass — Banjani and Rudine) ("Otganizacija
zupa sa teritorijalnim razgranicenjem", 1919).

Sokol Union (region), with headquarters in Mostar,
formed from societies from Herzegovina, border
parts of Dalmatia and Montenegro, called its First
assembly in November 1919, and constitutional as-
sembly was held on March 28th 1920 ("Sokolska
zupa Mostar", 1930). Union (region) started the work
with 22 societies, and soon societies from Avtovac
and Janjine joined the Union. The number of socie-
ties grew constantly, so in 1933 Union had 29 socie-
ties and 120 sokol troops (smaller, village sokol soci-
eties). The Union directed its work in several
directions, and especially to work at village, because
it felt that the village will be Union’s mainstay. At the
session of steering committee of Union on June 9th
1925 they unanimously decided to name the Union
"Aleksa Santic".

From the very founding of Mostar Union in 1919,
Cedomir Milic was the head and main engine for all
activities. He gave immeasurable contribution to
Union’s development, first of all through unselfish
love and huge will for physical and spiritual rising of
people, but also with practical work: visits to societi-
es, lectures, correspondence, different kind of help,
etc. The organization of Union was like this: the
Union was on top of Sokol societies, and Sokol so-
cieties were on top, took care of and gathered smal-
ler sokol units, village sokol troops.

As in the time of Austro-Hungarian occupation,
Milic still worked on empowering and education of
staff for work in sokol troops and societies. From
foundation of Union, until 1929 he made some me-
morable results in that field. He organized more than
fifty different courses in that period: five courses for
sokol leaders, two courses for leaders of sokol troops,
five union (region) courses, two courses for preparing
of leaders for gathering in Belgrade and thirty cour-
ses of sokol societies (Blato, Vela Luka, Dubrovnik,
Djenovi¢, Imotski, Korcula, Kotor, Ljubuski, Metko-
vic, Mostar, Nevesinje, Niksic, Opuzen, Podgorica,
Stolac, Cetinje and Capljina) held from 1924 to 1929
("Sokolska zupa Mostat", 1930).

sabora Srba, Hrvata i1 Slovenaca, odrzana je 30. juna
1919. godine u Hotelu "Sloboda" u Novom Sadu.
Sjednici je prisustvovalo 607 sokolskih delegata, od
kojih je 25 delegata sokola bilo iz Hercegovine. Kao
¢lan Tehnickog odbora i Pobratimskog odbora sjednici
je prisustvovao i Cedomir Mili¢. Pored ostalog,
raspravljalo se o formiranju i organizaciji sokolskih
zupa. Predlozeno je da se osnuju 33 Zupe. Zupa
mostarska (Hercegovina sa dubrovackim i korculanskim
kotarom, te dijelom Crne Gore do klanca Duge -
Banjanii Rudine) ("Organizacija zupa sa teritorijalnim
razgranicenjem", 1919).

Sokolska zupa Mostar, sa sjediStem u Mostaru,
formirana od drustava iz Hercegovine, pograni¢nih
dijelova Dalmacije i Crne Gore, sazvala je svoju Prvu
skupstinu u novembru 1919. godine, a konstitutivnu
skupstinu su odrzali 28. marta 1920. godine ("Sokolska
7upa Mostar", 1930). Zupa je svoj rad pocela sa 22
drustva, a ubrzo su joj se prikljucili i drustva iz Avtovca
1Janjine. Broj drustava se iz godine u godinu neprestano
povecavao, tako da je u 1933. godini u Zupi bilo 29
drustava i 120 sokolskih ¢eta. Zupa je svoj rad
usmjeravala u viSe pravaca, a posebno u rad na selu,
jer je osjecala da ono mora biti njen glavni oslonac.
Na sjednici upravnog odbora zupe, 9. juna 1925.
godine, jednoglasno je odluceno da se zupi dodijeli
naziv "Aleksa Santi¢".

Od samog osnivanja zupe mostarske godine 1919,
Cedomir Mili¢ bio je njen starjesina i glavni nosilac i
pokretac svih njenih aktivnosti. Dao je neizmjeran
doprinos njenom razvoju, prije svega putem nesebicne
ljubavi i ogromne volje za tjelesnim i duhovnim
uzdizanjem naroda, ali 1 svojim prakti¢nim radom:
obilazenjem drustava, predavanjima, dopisivanjem,
pomaganjem i sli¢cno. Organizacija zupe bila je takva
da je ona pod sobom imala sokolska drustva, a drustva
su brinula za rad i u sebi okupljala seoske sokolske
Cete.

Kao i u vrijeme ausrtrougarske okupacije, Mili¢ je
idalje radio na osposobljavanju i skolovanju kadra za
rad u sokolskim ¢etama i drustvima. Od osnivanja
zupe do 1929. godine, on je postigao zapazene rezultate
na tom polju. U tom periodu organizovao je vise od
pedeset raznih tecajeva: pet tecajeva za sokolske
prednjake, dva tecaja za vode sokolskih ¢eta na selu,
pet zupskih tecajeva, dva tecaja za spremanje prednjaka
za slet u Beogradu i trideset drustvenih tecajeva
sokolskih drustava (Blato, Vela Luka, Dubrovnik,
Denovi¢, Imotski, Korc¢ula, Kotor, Ljubuski, Metkovic,
Mostar, Nevesinje, Niksi¢, Opuzen, Podgorica, Stolac,
Cetinje i Capljina) odrzanih od 1924. do 1929. godine
("Sokolska zupa Mostat", 1930).
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Sokol Union "A. Santic", among other things,
worked on preparation of sokol experts through
Union courses. One of those, fourth, was held on
February 26th and 27th 1927 in Mostat. One of the
lecturers was Cedomir Milic. The test attended ten
male and four female sokols.

After that there was a party with different signifi-
cant spiritual, military and national personalities, among
whom also Cedomir Milic. He addressed to all present
about sokol views on life, and the speech "[...] was
very good and rich with words of world moralists
and preachers" (Curi¢, 1927, p. 3).

The candidates received the certificates of atten-
dance, after what they started dancing and celebrating,
In special room Cedomir Milic said goodbye to can-
didates with touching speech, and with some Sokols
who joined them. In the name of the course organi-
zers Kosta Ligutic expressed gratitude to lecturers,
and especially Cedomir Milic, for their effort and the
fact that they have always been there for all candida-
tes. After that the singing and dancing continued.

Milic worked intensively on founding of sokol
schools for preparing village youth for work in sokol
troops. By working with youngsters and developing
in them "[..] faith in God, love towards fatherland
and old family moral laws, he repelled destructive and
demolishing forces that youth is always inclined to"
(I'pbuh, 2002, p. 205).

The schools started to work in 1929. According
to Dusan Bajic, those schools had "[...] a character of
preparing village youth for sokol troop leaders and
general work in villages" (Baji¢, 1934, p. 133). The
host and leader of those schools was Cedomir Milic
"[...] who by constant presence among candidates
followed the work of all teachers and put together all
subjects according to needs ot life of village nowadays"
(Ibid).

The teachet’s section in Union was formed in 1933,
when it started to work.

When we talk about courses in Mostar, in 1933
there were two Union courses for leaders of Sokol
troops. They both lasted 54 days with total of 509
lectures (Doki¢, 1934).

The great attention was dedicated to preparing
and education of leaders. According to already men-
tioned report of Typamanunosa and Yoanh (1934),
in 1933 there were a total of nine leaders courses:

* Three-day course in Mostar for programme of
union matches and preparations for regional
gathering in Ljubljana.

* Three-day course for county chiefs, Mostar.

* Seven-day course of light athletics and games,
led by Union leaders in Mostar.

e Union leader course in Vela Luka.

Sokolska zupa "A. Santi¢" je, pored ostalog, radila
i na stvaranju sokolskih struc¢njaka putem Zupskih
tecajeva. Jedan od njih, cetvrti po redu, odrzan je 26.
i 27. februara 1927. godine u Mostaru. Jedan od
predavaca na kursu je bio i Cedomir Mili¢. Ispitu je
pristupilo deset sokola 1 Cetiri sokolice.

Po zavrsetku organizovana je zabava (sjelo) kojem
su prisustvovale ugledne duhovne, vojne i civilne
licnosti, medu kojima se nalazio i Cedomir Mili¢. On
je prisutnima govorio o sokolskim pogledima na Zivot,
a sam govor je "[...] bio veoma dobar iiski¢en frazama
svetskih moralista i pripovednika" (Curié, 1927, str.
3).

Polaznicima su urucena uvjerenja o kursu, nakon
cega se preslo na igru i veselje. U posebnoj prostoriji
se Cedomir Mili¢ dirljivim govorom oprostio od
tecajaca, a tome su se pridruzili jos neki sokolski
clanovi. Ispred organizatora tecaja Kosta Ligutic¢ se
zahvalio svim predava¢ima, a posebno Cedomiru
Mili¢u, na njthovom trudu i tome $to su uvijek bili tu
za sve polaznike kursa. Nakon toga nastavilo se sa
pjesmom 1 veseljem.

Mili¢ je intenzivno radio na osnivanju sokolskih
skola za spremanje seoske omladine za rad u sokolskim
cetama. Radedi sa mladima i razvijajudi u njima "|...]
veru u Boga, ljubav prema otadzbini i starim porodi¢nim
moralnim zakonima, on je najbolje suzbijao destruktivne
i rusilacke snage kojima je omladina uvek sklona"
(I'pbuh, 2002, str. 205).

Skole su sa radom pocele tokom 1929. godine.
Prema rijec¢ima Dusana Bajica, te $kole su imale: ,,]...]
karakter spremanja seoske omladine za vode ceta i
opsti rad u selu® (Baji¢, 1934, str. 133). Domacin 1
rukovodilac tih $kola je bio Cedomir Mili¢, 5[] koji
je stalnim boravkom medu tecajcima pratio rad svih
nastavnika i dovodio sve predmete u cjelinu prema
potrebama ili zivotu seoske danasnjice® (Ibid).

Utiteljski odsijek u Zupi osnovan je 1933. godine,
kada je i poceo sa radom.

Kada su u pitanju tecajevi u Mostaru, u 1933.
odrzana su dva zupska tecaja za vode sokolskih ceta.
Oba su trajala ukupno 54 dana sa 509 odrzanih
predavanja (Doki¢, 1934).

Spremanju i vaspitanju prednjastva je takode
posvecivana velika paznja. Prema ve¢ spomenutom
izvestaju Typamanunosa 1 Hoauh (1934) u 1933.
godini odrzano je ukupno devet prednjackih tecajeva:

* Trodnevni tecaj u Mostaru za upoznavanje
programa rada za savezne utakmice i pripreme
za pokrajinski slet koji ¢e se odrzati u Ljubljani.

* Trodnevni tecaj za okruzne nacelnike, Mostar.

* Sedmodnevni tecaj lake atletike i igara, voden
od zupnog nacelnistva u Mostaru.
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* Seven-day course for male and female leaders
of youth and kids, first time held in Union.

* Fourth union course for leaders of sokol troops,
Mostar.

* Fifth union course for leaders of sokol troops.

¢ Pourth federal course for sokol solders, Belgra-
de.

* Fifth federal course for sokol solders, Belgrade.

In these courses, among others, also participated
members of Union management, including Milic.

On fourth and fifth November 1933 there were
union leadet’s courses, organized for the first time in
Mostar Union and in this range.

Among already stated, there were also leaders
courses of societies: Vrgorac, Gacko, Dubrovnik,
Imotski, Janjina, Ljubinje, Mostar and Trpanj, as also
troops practical courses, whose main goal was to
introduce leaders of sokol troops with programme
for 1933. Those courses were held in sokol troops
who haven’t held it in 1932, and those were: Dubrov-
nik, Konjic, Ljubuski and Trebinje.

In 1934 there were seven planed courses, with
total duration of 106 days, and those were:

e Seven-day course for male and female chiefs of
societies,

* Seven-day course for light athletics and games,

* Seven-day course for swimming, rowing and
water games,

e Ten-day course for leaders of youngsters and
kids,

* Thirty-day union course for preparing of union
leaders,

* Fifteen-day course for skiing,

* Thirty-day course for sokol troops leaders (Ibid).

All planned courses were held in 1934.

Based on the aforementioned, we can ascertain
that Cedomir Milic, among other numerous success-
ful activities in Sokolism, gave great contribution to
education and specialization of sokol staff on the
territory of Herzegovina, as during Serbian Sokolism
in the time of Austro-Hungarian occupation, also
during Sokolism in the time of Kingdom of Serbs,
Croats and Slovenians (from 1929 Kingdom of Yu-
goslavia).
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IL CONTRIBUTO DI CEDOMIR I\{IILIC ALL ISTRUZIONE DEL
PERSONALE DELLA SOCIETA SOKOL IN ERZEGOVINA

Kristina Panteli¢ Babié¢! e Petar Pavlovié!

"Facolta di Formazione Fisica e dello Sport, Universita di Banja Luka,

Bosnia-Erzegovina

Cedomir Mili¢, di padre Jovan e di madre Soka
Mili¢ (cognome da nubile Govedarica), nato il 23
Marzo 1886 a Mostar , € stato ucciso il 22 Novembre
1941 vicino a Niksi¢. Quando era un giovane uomo,
Mostar era il centro della vita culturale di Erzegovina
, e diventando pitu maturo, si interessava di piu per lo
sviluppo culturale, politico, religioso, economico e
commerciale. Dalla fondazione della prima organiz-
zazione serba di ginnastica »Obili¢« a Mostar nel 1904
(dal 1910 il nome ¢ »Srpski Soko«), Mili¢ fu coinvol-
to nel lavoro dell’organizzazione e la sua vita ¢ stata
dedicata alle attivita di Sokol e al lavoro nazionale. In
particolare, si impegnava per la creazione di collega-
menti tra citta e campagna, e attraverso 1 associazione
Sokol e le associazione aggemellate combatteva per
il rafforzamento spirituale e fisico della sua gente. Era
rispettato, non solo dagli aderenti del Sokol e delle
associazione aggemellate, ma anche dagli intellettua-
li del tempo. Nel 1919 ¢ fondata la Parrocchia di
Sokol a2 Mostar , formata dalle associazioni di Erze-
govina , e dalle assocazioni dei terriori confinarii di
Dalmazia e Montenegro, e sin da quest istituzione
Cedomir Mili¢ era il capo e I'iniziatore di tutte le
attivita. La parrocchia ha iniziato le sue attivita con
22 associazioni, e gia nel 1933 c'erano 29 associazio-
ni e 120 truppe di Sokol. Oltre a molte altre attivita,

eseguite con successo in associazione, Mili¢ ha dato
un grande contributo per l'istruzione e la formazione
del personale presso Sokol (Falconieri; i giovani mem-
bri) in Erzegovina, sia in movimento serbo in perio-
do dell'occupazione austro-ungarica, sia in movimen-
to nel Regno dei Serbi, Croati e Sloveni (dal 1929
Regno di Jugoslavia). Mili¢ stava lavorando intensa-
mente sulla creazione di scuole di Sokol per prepara-
re gioventu rurale a lavorare nelle truppe dei membiri,
pet l'organizzare corsi presso Sokol e dell altre attivita,
per la preparazione e l'educazione di progressisti. Nel
1933 ¢ stato fondato un dipartimento per I'educazione
degli insegnanti in Parrocchia. Mili¢ ¢ stato coinvolto
come "organizzatore e il docente in piu di cinquanta
diversi corsi di formazione, scuole e altre attivita di-
dattiche. Lo scopo di questo lavoro ¢ quello di evi-
denziare e di esplorare il ruolo di Cedomir Mili¢
nell'istruzione e nella formazione del personale della
societa Sokol. Sono state rivelate e analizzate le fonti
create in un momento in cui Mili¢ ha vissuto e lavo-
rato , cosi come le fonti che sono state create nel

periodo doppo.

Parole chiave: membri (cosidetti sokoli), corsi, cot-
sista, scuole, parrocchia.
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SUMMARY

The aim of the study was to analyse a level of
sprint abilities, jump abilities and intermittent endut-
ance of playing groups divided according to playing
positions (goalkeepers, defenders, midfielders, forwards)
from Slovak national under-21 soccer team (IN=18,
goalkeepers #=2, defenders #»=4, midfielders #=7,
forwards #=5) in time of qualification for the UEFA
European Under-21 Football Championship 2011.
The level of sprint abilities was diagnosed with the
device Fitro Light Gates (FFTRONIC, Bratislava, The
Slovak Republic). The criterion for the level assess-
ment was the time obtained in the distance of 10 m
with the exactness of 0.01 s. The level of jump
abilities was diagnosed with the device FITRO
Jumper (FITTRONIC, Bratislava, The Slovak Republic).
The criterion for the level assessment was the jump
height in centimeter (cm) with the exactness of 0.1
cm. Intermittent endurance was diagnosed with Yo-
Yo Intermittent recovery test, level 2. The criterion
for the evaluation was total overcame distance in the
test in metres (m). Differences in the level of sprint
abilities, jump abilities and intermittent endurance
were recognised and defined with the special subject
analysis. The level of sprint abilities of the whole
group was presented with the average performance
with the value 2.21£0.08 s, the level of jump abilities
with the average performance with the value 39.014.2
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SAZETAK

Cilj studije bio je da se analizira nivo sprinterske
sposobnosti, eksplozivnih sposobnosti donjih eks-
tremiteta 1 specifiéne izdrzljivost igraca u zavisnosti
od pozicije u timu (golmani, odbrambeni igraci,
vezni igraci, napadaci) slovackog fudbalskog nacio-
nalnog tima ispod 21 godine (N=18, golmana n=2,
odbrambenih igraca n=4, veznih igraca n=7, napadaca
n=>5) tokom kvalifikacija za UEFA Evropskog prven-
stva ispod 21 godinu 2011. Nivo sprinterskih sposob-
nosti dijagnostikovana je uredajem Fitro Light Gates
(FITRONIC, Bratislava, Slovacka Republika). Kriter-
fjum za procenu nivoa bilo je vrijeme dobijen na
distanci od 10 m sa tacnoscéu 0,01 s Nivo eksplozivne
sposobnosti donjih ekstremiteta dijagnostikovana je
uredajem FITRO Jumper (FFITRONIC, Bratislava,
Slovacka Republika). Kriterfjum za procjenu nivoa
eksplozivnosti bila je visina skoka u centimetrima (cm)
sa tacnoscu 0,1 cm. Izdrzljivost je dijagnostikovana
sa Yo-Yo intervalnim testom oporavka, nivo 2.
Kriterijum za procjenu bio je ukupno predena dis-
tanca u testu u metrima (m). Razlike u nivoima sprint-
erske sposobnosti, eksplozivnih sposobnosti i izdrzljivosti
su prepoznate i definisane kao posebni predmet ana-
lize. Nivo sprintertskih sposobnosti cijele grupe
predstavlja prosje¢na sposobnost sa vrijednoséu
2,21%0,08 s, nivo eksplozivnih sposobnosti sa
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cm and the level of intermittent endurance with the
average value 12831294 m, what means VO, max.
kg'= 62.714.0 mlL.kg'min"'. We have not found out
with special subject analysis any significant differ-
ences in monitored parameters between groups di-
vided according to playing positions. The signifi-
cantly lower level was observed only in the level of
sprint abilities and intermittent endurance of goal-
keepers.

Key Words: elite young soccer players,
intermittent endurance, jump abilities,
sprint abilities.

INTRODUCTION

The present professional soccer is characterised
mainly by dynamics and constant increase in playing
speed. We can agree with Nemec, Stefafidk, and Syl-
vester (2005) that explosive power, speed-power
movement abilities and intermittent endurance are
limiting movement abilities in soccer. The condition
according to Bunc (1999) presents 30-40% of playing
performance. We agree with the statement of Oren-
durff etal. (2010), Psotta, Bunc, Netscher, Mahrova,
and Novakova (2006), Reilly (1997), who say that
soccer is intermittent movement activity which con-
tains very short, usually 1 to 5 seconds continuing
intervals of endurance with high to maximum inten-
sity, which alternate with intervals of endurance with
lower intensity or inaction continuing from 5 to 10
seconds. Little and Williams (2005) include the running
acceleration, maximal running speed and agility, whi-
ch exist usually in the match, into movement activi-
ties at high intensity. Bangsbo, laia, and Krustrup
(2007), Bangsbo, Mohr, and Krustrup (2000), state
by players of the highest level 150 to 250 short in-
tensive activities in a match. Hipp (2007) declares that
in the soccer match we can observe by player around
100 to 150 sprints with different length. According
to findings of Psotta et al. (2006) is 50-65% of all
realized sprints shorter than 5 m, 75-85% of all sprints
is no longer than 10 m and the average length of
sprints is 9 m in a single soccer game. Grasgruber and
Cacek (2008) state the length of sprints is ca. 15 m
and usually no more than 30 m, every ca. 90 s, it
means 0.8 to 1 km for the whole match. Jovanovic,
Sporis, Omrcen, and Fiorentini (2011) declare that
number of metres run at high intensity is criteria for
division of players in elite or lower performance level.
Andrzejewski, Chmura, Pluta, Strzelczyk, and Kaspr-
zak (2012) found out by professional players from
European leagues that 90% of all sprints in matches
are till 5 seconds. According to researchers professi-

prosjecnom vrijednoscu visine vertikalnog skoka od
39,0£4,2 cm i nivo specificne izdrzljivosti sa prosjecnom
vrijednos¢u od 1283+294 m, sto znaci VO, max.kg’
'=62,7+4,0 mlkg'min". Posebnim predmetom anal-
ize nismo utvrdili bilo kakve znacajne razlike u pos-
matranim parametrima izmedu grupa podjeljenih
prema poziciji u timu. Znacajno nizi nivo zabiljezen
je samo u nivou sprinterskih sposobnosti i specifi¢ne
izdrzljivosti kod golmana.

Kljucne rijeci: ponavljajuca izdrzljivost, skakacke
sposobnosti, sprinterske sposobnosti, vrhun-
ski mladi fudbaleri.

uvoD

Moderni profesionalni fudbal se uglavnom odli-
kuje dinamikom i stalnim povecanjem brzine igre.
Mozemo se sloziti sa Nemec, Stefanak i Silvestrom
(2005) da eksplozivna snaga, sposobnost brzinske
snage pokreta i specifi¢na izdrzljivost ogranicavaju
kretnu sposobnost u fudbalu. Kondicija prema Bun-
cu (1999) predstavlja 30-40% igrackih sposobnosti.
Takode se slazemo se sa izjavom Orendurff i sara-
dnika (2010), Psotta, Bunc, Netscher, Mahrova i
Novakova (2006), Reilly (1997), koji kazu da je fudbal
ponavljajuca aktivnost pokreta koja sadrzi veoma
kratke, obi¢no 1 do 5 sekundi kontinuirane intervale
izdrzljivosti sa visokim do maksimalnim intenzitetom,
koje smjenjuju intervali izdrzljivosti sa nizim intenzi-
tetom ili neaktivnosti u kontinuitetu od 5 do 10 se-
kundi. Little 1 Williams (2005) u kretne aktivnosti
visokog intenziteta koje preovladavju u utakmici
ukljucuju trkacko ubrzanje, maksimalnu brzinu tréa-
nja i agilnost. Bangsbo, laia i Krustrup (2007), Ban-
gsbo, Mohr i Krustrup (2000) utvrdili su kod vrhun-
skih igraca 150 do 250 kratkih intenzivnih aktivhosti
u utakmici. Prema istrazivanjima Psotta i saradnika
(2006) 50-60% svih realizovanih sprinteva je krace od
5 m, 75-85% svih sprinteva nije duze od 10 m a pros-
je¢na duzina sprinta u jednoj fudbalskoj utakmici je
9 m. Grasgruber i Cacek (2008) dosli su do zakljucka
da je prosje¢na duzina sprinta 15 m i obi¢no ne veca
od 30 m, sve ukupno 90 s, $to znaci 0,8 do 1 km za
svaku utakmicu. Jovanovi¢, Sporis, Omrcen i Fioren-
tini (2011) isti¢u da je obim tr¢anja u visokom inten-
zitetu kriterijum za podjelu igrac¢a na vrhunske i
igrace sa nizim nivoom sposobnosti. Andrzejewski,
Chmura, Pluta, Strzelczyk i Kasprzak (2012) dosli su
do saznanja da su profesionalni igraci u evropskim
ligama od svih sprinteva u 90% slucajeva u sprintu
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onal players achieve significantly higher speed in first
10m of sprints in comparison with players of lower
leagues (Grasgruber & Cacek, 2008; Psotta et al.,
2000). Besides Mohr, Krustrup, and Bangsbo (2003)
found out by elite players about 28 to 58% bigger
distance (p<.05) in runs at high intensity (>19kmh™)
and sprints compared to players of lower level (run
at high intensity = 2.43%.14 vs. 1.90£.12 km, sprint
=.65%.06 vs. .41£.03 km). Haugen, Tonnessen, and
Seiler (2012) discovered that Norwegian national
soccer players and players of the Norwegian TopLe-
ague achieved higher performance from the point of
view of the acceleration and running speed (p<.05)
than players of 2nd division (difference 1.0-1.4%),
3rd — 5th division (difference 3.0-3.8%), junior nati-
onal team (difference 1.7-2.2%) and junior players
(difference 2.8-3.7%). Considering that this research
lasted more years (1995-2010, #=939, age = 22.1£4.3
years), the authors had the possibility to determine
that players in years 2006-2010 were faster about 1-2%
in 20 m run and had achieved rather maximal speed
in comparison with players in years 1995-1999 and
2000-2005.

According to Psotta et al. (20006) the active concept
of offensive and defensive phase of the game in
playing systems is applied more in present soccet.
This concept is characterised by involvement of
more players in both phases of the game. It means
fast switches of groups of players in transition phases
from defence to offense and vice versa, movement
activity on the large area of the field, which is evident
in spatial intersection of players from particular gro-
ups and horizontal and vertical circulations of players
in offensive phase. Bangsbo has already found out in
the year 1994 that midfielders make the biggest dis-
tance in the match; however the distance in runs at
high intensity did not vary by players at different
playing positions (Bangsbo, 1994). Rebelo et al. (2012)
discovered by elite U19 soccer players that the level
of intermittent endurance was significantly higher in
comparison with players of the same category from
the lower league. Krustrup et al. (2006) and Rostgaard,
laia, Simonsen, and Bangsbo (2008) found out signi-
ficantly higher (p<<.05) level of intermittent enduran-
ce in Yo-Yo test by elite international soccer players
compared to elite soccer players from lower league
too.

Mentioned studies show the fact that stimulations
for development of sprint abilities, jump abilities and
intermittent endurance in the training process of
soccer players are very necessary. We know that the
level of sprint and jump abilities is genetically deter-
mined and it depends on neuromuscular coordinati-
on and representation of fast muscle fibres but it is
necessary to focus on stimulation too.

do 5 s. Prema istrazivacima profesionalni igraci po-
stizu znacajno vecu brzinu u prvih 10 metara sprinta
u poredenju sa igrac¢ima nizih liga (Grasgruber i
Cacek, 2008; Psotta i saradnici, 2000). Pored toga
Mohr, Krustrup i Bangsbo (2003) pokazali su da je
kod vrhunskih igraca 28 do 58% veca distanca (p<0,05)
tr¢anja visokim intenzitetom (>19kmh-1) i sprintom
u poredenju sa igracima nizih nivoa igranja (tr¢anje
visokim intenzitetom = 2.431+0,14 prema 1.90+0,12
km, sprint = 0,65+0,06 prema 0,4120,03 km). Hau-
gen, Tonnessen i Seiler (2012) otkrili su da norveski
nacionalni fudbaleri i igraci norveske TopLeague
postizu bolje rezultate sa stanovista ubrzanja i brzine
tréanja (p<<0,05) od igraca druge lige (razlika 1,0-1,4
%), trece do pete lige (razlika 3,0-3,8 %), juniorske
nacionalne reprezentacije (razlika 1,7-2,2 %) i juniora
(razlika 2,8-3,7 %). Obzirom da je ovo istrazivanje
trajalo vise godina (1995-2010, n=939, starost =
22,1%4,3 godine), autori su imali moguénost da utvr-
de da su igraci u godinama 2006-2010 bili brzi oko
1-2% na distanci 20 m i razvijali maksimalnu brzinu
u poredenju sa igracima u godinama 1995-1999 1
2000-2005.

Prema Psotta i saradnici (2006) aktivni koncept
napadacke i odbrambene faze igre u sistemu igranja
primjenjuje se vise u savremenom fudbalu. Ovaj
koncept se odlikuje ukljucivanjem vise igraca u obe
faze igre. To znaci brzo uklju¢ivanje grupa igraca u
tranzicionu fazu iz odbrane u napad 1 obratno, kretnu
aktivnost na veéem prostoru terena, §to se ogleda u
prostornom kretanju igraca iz razli¢itih grupaiu
horizonatlnoj i vertikalnoj cirkulaciji u fazi napada.
Bangsbo je jos 1994. godine utvrdio da vezni igraci
pretrée najvece distance u utakmici; ali ipak distance
koje trce visokim intenzitetom ne razlikuju se od
igraca na drugim pozicijama u timu (Bangsbo, 1994).
Rebelo i saradnici (2012) su pronasli da je nivo izdr-
zljivosti znacajno veci kod vrhunskih igraca U19 u
odnosu na igrace istog uzrasta iz nizih liga. Krustrup
i saradnici (2006) i Rostgaard, laia, Simonsen i Ban-
gsbo (2008) takode su dokazali znacajno visi (p<0,05)
nivo izdrzljivosti u Yo-Yo testu vrhunskih fudbalera
internacionalca u poredenju sa igra¢ima nizih liga.

Navedena istrazivanja ukazuju na ¢injenicu da je
veoma potrebno podsticati razvoj sprinterskih 1 ek-
splozivnih sposobnosti i specifi¢ne izdrzljivosti u
procesu fudbalskog treninga. Znamo da je nivo
sprinterskih i eksplozivnih sposobnosti geneticki
uslovljen i da zavisi od neouro-misi¢ne koordinacije
i broja brzih misi¢nih vlakana ali je takode potrebno
usredsrediti se i na stimulaciju.
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METHODS

The observational group consisted of Slovak
national under-21 soccer players (IN=18, goalkeepers
n=2, defenders #=4, midfielders #»=7, forwards #=5).
The players belonged to the team which had fought
for qualification in the UEFA European Under-21
Football Championship 2011 in Denmark in the 7th
qualification group together with U21 national teams
from Croatia, Serbia, Norway and Cyprus.

We made this research on October 8, 2009 in the
morning, when we as well as Jancokova (2000) can
speak about first daily peak of performance. Diagno-
stics of the level of sprint abilities, jump abilities and
intermittent endurance took place in Narodnétrénin-
gové centrum (NTC) in Senec before qualification
match with the national team of Cyprus for Europe-
an Under-21 Football Championship on October
14th, 2009 in Achna.

Before diagnostics soccer players went through
general warm-up (10 minutes) and speed warm-up
(10 minutes).

Sprint abilities were measured with the device
FiTRO Light Gates (FITRONIC, Bratislava, The
Slovak Republic) in 10 m run from the middle-standing
start at the soccer field with natural grass. Examined
soccer player posed a starting position on a start line
at the beginning of measurement and started to run
with the audio signal ,,Hop® which was at the same
time a tripper of measuring in the computer device.
Within one measurement the soccer players took two
trials. We have chosen a better trail to the evaluation.

Jump abilities were measured with the device Fi-
TRO Jumper (FITRONIC, Bratislava, The Slovak
Republic) consisted of a contact switch mat placed
on the floor and connected by means of an USB
interface to the computer. Jump abilities were diagno-
sed with vertical jump from a squat with a counter-
movement and use of swinging arms (Weineck, 2007).
Examined players posed on the device position of a
squat with arms raising forward and gently bent, they
made a movement with arms towards rising upward,
swished with them and at the same time they made
three maximum jumps. Jumping players should make
the shortest and strongest take-off, without bending
of knees and with relaxed knees. We have chosen the
best jump from three jumps for the evaluation.

We have used Yo-Yo Intermittent recovery test,
level 2 for diagnostics of intermittent endurance
(intermittent Yo-Yo test with short recovery — level
2, Krustrup et al., 2006). Examined players ran sec-
tions of 40 m (2 x 20 m). They recovered with relaxed
jogging in limited area of 5 m behind the starting
line, only certain period of time, after every section.
The running speed and rest intervals were controlled

METODE

Posmatrana grupa sastojala se od 21 fudbalera
slovcakog nacionalnog tima ispod 21 godine (N=18,
golmana n=2, odbrambenih igraca n=4, veznih n=7,
nasadac¢a n=>5). Igraci su pripadali timu koji se botio
u kvalifikacijama za UEFA Evropsko fudbalsko
prvestvo 2011 ispod 21 godine u Danskoj u sedmoyj
kvalifikacionoj grupi sa U21 nacionalnim timovima
Hrvatske, Srbije, Norveske i Kipra.

Istrazivanje smo napravili 8. oktobra 2009. godine
u jutarnjim ¢asovima kada se, kao i kod Janc¢okova
(2000), moze govoriti o prvom dnevnom vrhuncu
sposobnosti. Dijagnoza nivoa sprinterskih i eksplo-
zivnih sposobnosti i specifi¢ne izdrzljivosti izvr$ena
je u Narodnétréningové centrum (NTC) u Senjecu
prije kvalifikacionog meca protiv nacionalnog tima
Kipra za Evropsko fudbalsko prvenstvu ispod 21, 14.
oktobra 2009. godine u Ahnasu.

Prije dijagnostike fudbaleri su prosli kroz opste
zagrijavanje (10 minuta) 1 brzinsko zagrijavanje (10
minuta).

Sprinterske sposobnosti su mjerene uredajem
FiTRO Light Gates (FITRONIC, Bratislava, Slovac-
ka Republika) tréanjem na 10 m iz polustojeceg stava
na fudbalskom terenu sa prirodnom travom. Ispiti-
vani fudbaler postavljao se na startnu poziciju na
pocetku mjerenja i zapocinjao je sa tréanjem na audio
signal ,,hop* kada je istovremeno startovalo i mjere-
nje u aparaturi mjerenja. Za procejnu je izabran naj-
bolji pokusaj. Eksplozivne sposobnosti mjerene su
uredajem FITRO Jumper (FFTTRONIC, Bratislava,
Slovacka Republika) koja se sastojala od kontakta sa
prekidacem u prostirci na podu koja je pomocu USB
interfejsa povezana sa racunarom. Eksplozivna spo-
sobnost dijagnostikovana je visinom vertikalnog
skoka sa suprotnim pokretom koristenja zamaha
rukama (Weineck, 2007). Ispitivani igraci su stajali na
uredaju u polucucnju sa rukama koje su se kretale
naprijed i blago savijene, potom su pravili pokret sa
rukama koje su se dizale nagore sa zamahom i isto-
vremeno su izvodena tri skoka. Skokove su igraci
trebali napraviti u §to kra¢em vremenu i §to snaznijim
odrazom, bez savijanja u koljenima i opustenih kolje-
na. Za procjenu je uziman najbolji od tri skoka.

Za dijagnostiku specificne izdrzljivosti koristili
smo Yo-Yo intervalni test oporavka, drugi nivo (in-
tervalni Yo-Yo test sa kratkim oporavkom - nivo 2,
Krustrup i saradnici, 2006). Ispitanici su tréali dis-
tancu od 40 m (2 x 20 m). Oni su se oporavljali re-
laksiranim trckaranjem u ogranicenom prostoru od
5 m iza startne linije tacno odredeno vrijeme nakon
svakog ponavljanja. Brzina tréanja i vrijeme oporavka
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by audible signals recorded on original CD. The test
was finished when examined soccer player did not
fulfil time limit for 40 m long section two times con-
secutively. The result of the test was total exceeded
distance given in metres.

In presented study we have used basic statistical
descriptive characteristics of performance values:
arithmetic average (M), standard deviation (§D),
maximum of measured values (Max) and minimum
of measured values (Min).

Significance of differences in the level of sprint
abilities, jump abilities and intermittent endurance
was determined with special subject analysis. The
criterion of significance was the value of 1 SD. When
it came to difference by evaluation of the group of
players according to playing positions minimum about
one value of SD including the value of SD compared
to average performance and the level of the whole
group, so we considered it as subject significant dif-
ference.

The criterion of the level evaluation of sprint
abilities was achieved time in 10 m distance. In the
study we have evaluated the level of sprint abilities in
time with exactness of .01 s.

The criterion of the level evaluation of jump
abilities was the jump height in cm with exactness of
0.1 cm. The device FITRO Jumper uses for calcula-
tion of the jump height relation h = (g x Tf?) / 8. The
producer FITRONIC s.r.0. guarantees exactness and
reliability of the device. There were made certified
synchronic measurements with reflexion mat of the
company KISTLER.

The criterion of evaluation of intermittent endu-
rance was total exceeded distance in the test in metres
and calculated to VO, maxkg'v mlkg'min™ with
formula VO, maxkg" = distance in metres x 0.0136
+ 45.3, according to study of Bangsbo, laia, and
Krustrup (2008).

RESULTS

The average level of sprint abilities of the whole
group was 2.21+.08 s (Table 1). Regarding special
subject analysis we have discovered significantly lower
level only in the group of goalkeepers in comparison
with the average performance of the whole group.
We have not observed significant differences of other
groups divided according to playing positions com-
pared to the average level of the whole group.

The average level of jump abilities of the
whole group was 39.0£4.2 cm. Regarding speci-
al subject analysis we have not discovered signi-
ficant differences in the average level of the
whole group in comparison with the average
level of jump abilities of other groups divided
according to playing positions (Table 2).

bili su pod kontrolom zvuénih signala snimljenih na
orginalnom CD-u. Test je prekidan kada ispitivani
fudbaler nije ispunio vrijeme predvideno za dionicu
od 40 m dva puta za redom. Rezultat testa bio je
ukupna pretréana distanca data u metrima

U istrazivanju smo koristili osnovne deskriptivne
statist¢ke metode izmjerenih sposobnosti: aritmetic-
ku sredinu (M), standardnu devijaciju (SD), maksi-
malnu izmjernu vrijednost (Max) i minimalno izmje-
renu vrijednost (Min).

Znacajnost razlike u sprinterskim i eksplozivnim
sposobnostima i specificnoj izdrzljivosti odredena je
posebnim predmetom analize. Kriterij znac¢janosti bio
je jedna SD. Kada je doslo do razlike u procjeni gru-
pe igraca prema poziciji u timu u minimum oko jedne
vrijednosti SD ukljucujudi vrijednosti SD u odnosu
na prosjek sposobnosti i nivoa cijele grupe, tada je to
smatrano kao predmet znacajne razlike.

Kiriterij procjene nivoa sprinterskih sposobnosti
bilo je postignuto vtijeme na 10 m. U istrazivanju smo
procjenjivali nivo sprinterskih sposobnosti sa vreme-
nom tacnosti od 0,01 s.

Kiriterij procjene nivoa eksplozivnih sposobnosti
bila je visina skoka u cm sa tacnoscéu od 0,1 cm. Uredaj
FITRO Jumper kotisti formulu h = (g x Tf2) / 8 za
izracunavanje visine skoka. Proizvoda¢ FITRONIC
s.r.0. garantuje tacnost i pouzdanost uredaja. Napra-
vljena su sertifikovana mjeranja na refleksionoj pro-
stirci u kompaniji KISTLER.

Kriterij procjene specifi¢ne izdrzljivosti bila je
ukupno pretréana distanca u metrima i izra¢unat
VO,maxkg'v mlkg'min" uz pomo¢ formule
VO, maxkg" = distanca u metrima x 0,0136 + 45,3 u
skaldu sa istrazivanjem Bangsbo, laia i Krustrup (2008).

REZULTATI

Prosjecan nivo sprinterskih sposobnosti za ¢itavu
grupu iznosio je 2,21£0,08 s (Tabela 1). Kada je u
pitanju predmet posebne analize otkrili smo znacajno
nizi nivo samo u grupi golmana u odnosu na pros-
jec¢ne sposobnosti citave grupe. Nisu se mogle zapa-
ziti znacajnije razlike ostalih grupa formiranih prema
poziciji u timu u poredenju sa prosje¢nim nivoom
cijele grupe.

Prosjecan nivo eksplozivnih sposobnosti cijele
grupe mjeren visinom skoka iznosio je 39,0£4,2 cm.
Kada je u pitanju predmet posebne analize nismo
otkrili znacajne razlike u prosjecnom nivou cijele
grupe u poredenju sa prosjecnim nivoom eksploziv-
nih sposobnosti ostalih grupa podijeljenih prema
poziciji u timu (Tabela 2).
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TABLE 1
The level of sprint abilities of players.

TABELA 1
Nivo sprinterskib sposobnosti igraca.

Average time

Players 10 m run (s) Rank
Goalkeepers 2.31£.06 s 5
Defenders 2.25%+.05s 4
Midfields 2.18%£.10s 1
Forwards 2.20%.06 s 2
Whole group 2.21£.08 s 3

Legend/Legenda: Players - Igraci; Average time 10 m run (s) - Prosjecno vrijeme tré¢anja na
10 m (s); Rank - Rang; Goalkeepres - Golmani; Defenders - Odbrambeni igraci; Midfi-
elds - Vezni igraci; Forwards - Napadadi; Whole group - Citava grupa.

TABLE 2
The level of jump abilities of players.

TABELA 2
Nivo skakalkih sposobnosti igrala.

Vertical jump with counter-

Players movement of arms (cm) Rank
Goalkeepers 39.2+14.0 cm 3
Defenders 39.6+5.4 cm 2
Midfields 38.0£3.8 cm 5
Forwards 39.914.8 cm 1
Whole group 39.0£4.2 cm 4

Legend/Legenda: Players - Igraci; Vertical jump with countermovement of arms (cm) - Ver-
tikalni skok sa suprotnim kretanjem ruku (cm); Rank - Rang; Goalkeepres - Golmani;

Defenders - Odbrambeni igraci; Midfields
group - Citava grupa.

The average level of intermittent endurance of
the whole group was 128317294 m ran in the test,
what means the value VO, maxkg'= 62.7£4.0 ml.
kg'min” (Table 3). Regarding special subject analysis
we have determined significantly lower level only in
the group of goalkeepers in comparison with the
average performance of the whole group. We have
not observed significant differences of other groups
divided according to playing positions compared to
the average level of the whole group.

DISCUSSION

We agree with statements of Reilly, Bangsbo, and
Franks (2000) that soccer players do not have to
dispose with extraordinary performance in any field

- Vezni igraci; Forwards - Napadaci; Whole

Prosjecan nivo specificne izdrzljivosti cijele grupe
bio je pretréanih 1283%294 m u testu, §to znaci vri-
jednost VO maxkg™ = 62,7 + 4,0 ml.kg'min" (Tabe-
la 3). Kada je u pitanju predmet posebne analize
utvrdili smo znacajno nizi nivo samo u grupi golma-
na u odnosu na prosjecne performanse cijele grupe.
Nismo primjetili znacajne razlike kod drugih grupa
podjeljenih prema poziciji u timu u odnosu na
prosjecni nivo cijele grupe.

DISKUSIJA

Slazemo sa misljenjem Reilli, Bangsbo i Franaka
(2000) da fudbaleri ne moraju da imaju izuzetno
dobre motoricke sposobnosti, ali moraju da imaju
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TABLE 3
The level of intermittent endurance of players .

TABELA 3
Nivo ponovijene izdrljivosti igraca.

Number of ran

Players . Value VO maxkg'  Rank
metres in the test 2
Goalkeepers 90085 m 57.5£1.1 mlkg'min' 5
Defenders 1345+126 m 63.5£2.7 mlkg'min' 1
Midfields 1343+352 m 63.5t4.8 mlLkg'min' 2
Forwards 1304+288 m 63.0£3.9 mlkg'min' 3
Whole group 12831294 m 62.7£4.0 mlL.kg'min" 4

Legend/Legenda: Players - Igraci; Number of ran metres in the test - Broj pretrcanih metara
u testu; Value VO, maxkg" - Vrijednost VO, maxkg'; Rank - Rang; Goalkeepres -
Golmani; Defenders - Odbrambenti igrac¢i; Midfields - Vezni igraci; Forwards - Napa-

dadi; Whole group - Citava grupa.

of physical performance but they have to have appro-
priate high level in all fields. The authors Bunc and
Psotta (2001) mention that physiological presuppo-
sitions and norms represent necessary conditions for
success at the professional level.

Sprint abilities, jump abilities and intermittent
endurance in soccer belong to limiting movement
presuppositions in achievement of top playing per-
formance at the world level. On the one side consi-
dering comparison of the level of sprint abilities of
individual playing positions, midfielders have achieved
the best time (2.18%.10 s) surprisingly. Sporis, Jukic,
Ostoji¢, and Milanovi¢ (2009) had observed Croatian
elite soccer players (IN=270) in seasons 2005/2006
and 2006/2007 and discovered that forwards had
achieved the highest performance considering sprint
abilities in 5, 10 and 20 m. On the other side it is
necessary to point out that we have not discovered
significant differences in performance levels of players
in the field compared to the whole group by compa-
ring all groups divided according to playing positions.
Mentioned time of our midfielders was better only
about 3.2% compared to defenders and about .9%
compared to forwards. We have found out significan-
tly lower level of sprint abilities only in the group of
goalkeepers (2.31£.06 s) compared to the whole
group. It is important to notice that if we had defined
the determination of subject significance with other
criterion as was the value of one decisive divergence,
so the results would be interpreted differently. Taskin
(2008) came to similar results when he did not disco-
ver significant differences (p>.05) among groups of
players divided according to playing positions belon-
ging to professional soccer teams (IN=243). The
matter of his research was running speed in 30 m.

odgovarajudi visok nivo u svim sposobnostima. Au-
tori Bunc i Psotta (2001) napominju da fizioloske
predispozicije i norme predstavljaju neophodne
preduslove za uspjeh na profesionalnom nivou.
Sprinterske i eksplozivne sposobnosti i specificna
izdrzljivost u fudbalu pripadaju sposobnostima koje
ogranicavaju kretne pretpostavke u ostvarivanju vi-
hunskih performansi na svjetskom nivou pripadaju
pretpostavkama koje ogranicavaju kretanje u dostiza-
nju vrhunskih igrackih vjestina na svjetskom nivou.
Iznenadujuce je da su, s jedne strane, u odnosu na
individualnu poziciju u timu, vezni igra¢i u sprinterskim
sposobnostima postigli najbolje vrijeme (2,18%0,10
s). Sporis, Juki¢, Ostoji¢ i Milanovi¢ (2009) su posma-
trali hrvatske vrhunske fudbalere (IN=270) u sezona-
ma 2005/06 1 2006/07 i otkrili da su napadadi iskazi-
vali najbolje sposobnosti u sprintuna 5, 101 20 m. S
druge strane, potrebno je ista¢i da nismo otkrili
znacajnije razlike u nivoima sposobnosti igraca na
terenu u odnosu na cijelu grupu uporedujudi sve
grupe podijeljene prema poziciji u timu. Pomenuto
vrijeme nasih veznih igraca bilo je bolji samo oko 3,2
% u odnosu na odbrambene igrace i oko 0,9 % u
odnosu na napadace. Pronasli smo samo znacajno
nizi nivo sprinterskih sposobnosti u grupi golmana
(2,310,006 s) u odnosu na cijelu grupu. Vazno je
primjetiti da ako definiSemo utvrdivanja predmeta
znacajnosti sa drugim kriterijumom, kao $to je vrije-
dnost presudnog odstupanja, rezultati ¢e biti druga-
¢ije tumaceni. Taskin (2008) je dosao do sli¢nih re-
zultata koji nisu pokazali znacajne razlike (p>0,05)
medu grupama igraca podijljenih prema poziciji na
kojoj igraju a nastupaju u profesi- onalnim fudbalskim
klubovima (IN=243). Predmet njegovog istrazivanja
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Similarly Rampinini et al. (2007) did not determine
significant differences (p>.05) among groups of de-
fenders, midfielders, forwards and goalkeepers at
professional and non-professional level (IN=78, age
= 21.0£4.9) considering running speed in 30 m too.

Maly et al. (2011) discovered that Czech national
U16 soccer players (IN=23) achieved the level of sprint
abilities in time 1.87%+.10 s in 10 m run on the surfa-
ce with artificial grass. Cometti, Maffiuletti, Pousson,
Chatard, and Maffulli (2001) found out that French
first league players (IN=29) achieved the average level
of sprint abilities in time 1.80%.06 s in 10 m run on
the surface with natural grass. Dauty, Bryand, and
Potirion-Josse (2002) discovered that first league
players (IN=20, age = 23.5+3.7 years) from French
team FC Nantes reached the average performance in
10m run with the value 1.824+.08 s on the surface
with natural grass too. Strudwick, Reilly, and Doran
(2002) determined that players from English team in
Premier League (N=19, age = 22.0£2.0 years) achi-
eved the average performance in time 1.75+.08 s.
Wisloft, Castagna, Helegerud, Jones, and Hoff (2004)
discovered that players from Norwegian elite team
Rosenborg FC Trondheim (N=17, age = 25.8+2.9
years) achieved the level of sprint abilities with the
value 1.82%.30 s. Measurement was made in indoor
shoes on the wooden floor. In our study we have
discovered the level of sprint abilities in 10 m with
time 2.18%+.10 s. Determined time is influenced by
the fact that players from our group started on audi-
ble signal. On the one side the final performance in
our test was influenced by reaction speed because it
exists in game demands. On the other side it is ne-
cessary to mention that majority of stimuli in the
game have a visual character. It is necessary to say
that the level of running speed is influenced by run-
ning technique too.

Considering jump abilities we have not determined
significant differences in individual groups divided
according to playing positions in comparison with the
whole group. We have found out that forwards achi-
eved the highest level (39.914.8 cm). Sporis et al.
(2009) in correspondence with results from our study
discovered that forwards had achieved the highest
level of jump abilities from all players in the field.
Generally in the study of Ibid the highest level of
jump abilities was discovered by goalkeepers. In our
study the level of jump abilities of forwards was hi-
gher about .8% compared to defenders, about 1.6%
compared to goalkeepers and about 4.8% compared
to midfielders. In other studies Lago-Pefias, Lago-
-Ballesteros, and Rey (2011) found out that young
soccer players (N=321, age = 15.6311.82 years)
achieved the best performances in vertical jumps in
the groups of goalkeepers and central defenders.

je bilo tr¢anje u sprintu na 30 m. Takode slicno Ram-
pinini i saradnici (2007) nisu utvrdili znacajne razlike
(»>0,05) izmedu grupa odbrambenih igraca, veznih
igraca, napadaca i golmana u profesionalnom i ama-
terskom fudbalu (IN=78, godine = 21,0%4,9) u brzi-
ni tréanja na 30 m.

Maly i saradnici (2011) dosli su do zakljucka da
igraci ¢eskog nacionalnog tima U16 (IN=23) dostigli
nivo sprinterskih sposobnosti sa vtemenom 1,8710,10
s na terenu sa vjestackom travom. Cometti, Maffiu-
letti, Pousson, Chatard i Maffulli (2001) ustanovili su
da igraci francuske prve lige (IN=29) imaju ostvaren
nivo sprinterskih sposobnosti u tréanju na 10 m u
vremenu 1,80£0,06 s na podlozi sa vjestackom travom.
Dauty, Bryand i Potirion-Josse (2002) otkrili su da
igraci prve lige (N=20, uzrast = 23,5+3,7 godina) iz
francuskog tima FK Nant takode postigli prosje¢nu
sposobnost u tr¢anju na 10 m od 1,824+0,08 s na
podlozi sa vjestackom travom. Strudwick, Reilly i
Doran (2002) utvrdili su da igraci iz engelskih timova
Premijer lige (N=19, uzrast = 22.0+2.0 godina) do-
stizu prosjecnu sposobnost u vremenu 1,75%0,08 s.
Wisloff, Castagna, Helegerud, Jones i Hoff (2004)
pokazali su da norveski igraci iz vrhunskog tima FK
Rosenborg iz Trondhajma (N=17, uzrast = 25,8%2,9
godina) dostizu nivo sprinterskih sposobnosti sa
vrijednoscu 1,82£0,30 s. Mjerenje je izvedeno sa
dvoranskim patikama na parket podlozi. U nasem
istrazivanju otkrili smo nivo sprinterskih sposobnosti
na ut¢anju na 10 m u vremenu 2,18+0,10 s. Na po-
stignuto vrijeme uticala je ¢injenica da su igraci, u
nasem istrazivanju, startovali na zvucni signal. S jedne
strane, na finalni rezultat u nasem testu uticala je
brzina reakcije jer ona postoji i u uslovima igre. S
druge strane, vazno je napomenuti da veéina stimu-
lusa u igiri ima vizuelni karakter. Takode, potrebno je
nagalasiti da je nivo brzine tr¢anja pod uticajem teh-
nike tréanja.

U odnosu na eksplozivne sposobnosti nismo
utvrdili znacajnije razlike pojedinacnih grupa podje-
ljenih prema poziciji u timu u poredenju sa cjelokupnom
grupom. Spoznali smo da su napadaci dostigli najvi-
§i nivo (39,9+4,8 cm). Istrazivanje Sporis i saradnici
(2009) je u korespodenciji sa nasim istrazivanjem
koje je otkrilo da su napadaci postigli najvisi nivo
eksplozivnih sposobnosti u odnosu na sve ostale
igrace na terenu. Generalno Ibid istrazivanje je usta-
novilo najvisi nivo ekplozivnih sposobnosti kod
golmana. U nasem istrazivanju eksplozivna spo-
sobnosti napadaca bila je veca oko 0,8 % u odnosu
na odbrambene igrace, oko 1,6 % u odnosu na gol-
mane i oko 4,8 % u odnosu na vezne igrace. U dru-
gom istrazivanju Lago-Pefias, Lago-Ballesteros i Rey
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Boone, Vaeyens, Steyaert, Vanden Bossche, and Bo-
urgois (2012) discovered that adult players (IN=289)
from six teams of Belgian Pro League achieved the
average performance (squat jump = 40.724.6 cm and
countermovement jump = 43.1£4.9 cm). Considering
division of players into groups according to playing
positions goalkeepers and central defenders achieved
the highest performance compared to the group of
all defenders, midfielders and forwards in correspon-
dence with results of the study of Lago-Pefias et al.
(2011). Forwards reached higher performance than
midfielders and defenders, what is in correspondence
with results of our study. Haugen et al. (2012) found
out that Norwegian players including senior and ju-
nior national soccer players (IN=939, age = 22.1£4.3
years) in years 1995-2010 had reached significantly
lower performance (p<.05) in vertical jumps in the
group of midfielders compared to other groups di-
vided according to playing positions. Gil, Ruiz, Ira-
zusta, Gil, and Irazusta (2007) state the highest pet-
formance of forwards in all observed parameters of
endurance, speed, agility and jump abilities. The authors
mention that they did not examine elite young soccer
players (IN=241, age = 17.311+2.64 years). Wisloff,
Helgerud, and Hoff (1998) discovered that players
from elite Norwegian League had achieved signifi-
cantly higher level of jump abilities in the group of
defenders and forwards in comparison with the gro-
up of midfielders. Mujika, Santisteban, Impellizzeri,
and Castagna (2009) did not determine differences
(p>.05) between the height of vertical jumps of elite
senior soccer players and elite young soccer players.
Gissis et al. (2000) compared performance of young
soccer players (IN=>54) divided into group of young
national team of Greece, high-performance young
soccer players and recreational soccer players. Con-
sidering vertical jumps there were observed differen-
ces (p<.05) among national soccer team and other
groups. There were not observed differences in
evaluation of vertical jumps between high-perfor-
mance and recreational young soccer players. Kala-
potharakos et al. (2006) compared three teams (IN=19,
age = 20614 years, N=15, age = 2414 years, N=20,
age = 23713 years) of Greek Super League from the
point of view of several anthropometric andcondi-
tion parameters. They found out that tolerance of
lactate, isokinetic power of the knee extensors and
performance in vertical jumps showed higher values
(p<.05) of the team which belonged to three best
teams of Super league compated to values of obset-
ved teams which were in the middle and among last
teams of the league. Wong and Wong (2009) found
out that Asian young players (N=16, age = 16.2+.6
years) achieved lower performance in vertical jumps
in comparison with European and African players. In

(2011) nasli su da su mladi fudbaleri (IN=321, uzrast
= 15,63%1,82 godina) ostvarili najbolje sposobnosti
u vertikalnim skokovima u grupama golmana i cen-
tralnih odbrambenih igraca. Boone, Vaeyens, Steyaert,
Vanden Bossche i Bourgois (2012) ustanovili su da
su odrasli igraci (IN=289) u Sest timova belgijske Pro
League postigli prosjecnu sposobnost (skok iz cucnja
= 40,7+4,6 cm i skok sa suprtnim kretanjem ruku =
43,1149 cm). Obzirom na podjelu igraca u grupe
prema pozicijama u timu golmani i centralni odbram-
beni igraci ostvarili su najbolje rezultate u odnosu na
grupu svih odbrambenih igraca, veznih igraca i napa-
daca $to je u skladu sa rezultatima istrazivanja Lago-
Pefias et al. (2011). Haugen i saradnici (2012) ustano-
vili su da norveski igraci ukljucujudi seniorski i
juniorski nacionalni tim (N=939, uzrast = 22,1143
godine) u godini 1995-2010 su postizali znacajno
manji ucinak (p<0,05) u vertikalnim skokovima u
grupi veznih igraca u poredenju sa drugim grupama
podijeljenih prema pozicijama u timu. Gil, Ruiz, Ira-
zusta, Gil i Irazusta (2007) navode da napadaci pos-
jeduju najvise sposobnosti u svim posmatranim pa-
rametrima izdrzljivosti, brzine, agilnosti i skoka.
Autori napominju da nisu ispitivali vrhunske mlade
fudbalere (IN=241, uzrast = 17,31£2,64 godine).
Wisloff, Helgerud i Hoff (1998) ustanovili su da su
igraci iz vrhunske norveske lige imali znacajno visi
nivo eksplozivnih sposobnosti u grupi odbrambenih
igraca i napadaca u odnosu na grupu veznih igraca.
Mujika, Santisteban, Impellizzeri i Castagna (2009)
nisu utvrdili razliku (»>0,05) u visini vertikalnog
skoka izmedu vrhunskih fudbalera seniora 1 vrthunskih
mladih fudbalera. Gissis i saradnici (20006) poredili su
sposobnosti mladih fudablera (IN=54) podjeljenih u
grupe: fudbaleri mlade reprezentacije Grcke, kvalite-
tni mladi fudbaleri i fudbaleri rekreativei. U odnosu
na vertikanu skocnost ustanovljena je razlika (p<0,05)
izmedu nacionalne fudbalske selekcije i ostalih grupa.
Razlika izmedu kvalitetnih mladih fudbalera i fudba-
lera rekreativaca nije ustanovljena. Kalapotharakos i
saradnici (2000) uporedivali su tri ekipe (IN=19, uzrast
= 26%4 godine, N=15, uzrast = 2414 godine, N=20,
uzrast = 2313 godine) greke Super lige uzimajuéi u
obzir nekoliko antropomtrijskih parametara i stanja.
Oni su dosli do zakljucka da je tolerancija na laktate,
izokineticka mo¢ ekstenzora koljena i vertikalna
skoc¢nost pokazala vece vrijednosti (p<0,05) kod tima
koiji je spadao u tri vodece ekipe Super lige u porede-
nju sa vrijednostima posmatranih timova koji su bili
u grupi medu poslednje plasiranim timovima. Wong
i Wong (2009) spoznali su da azijski mladi igraci (IN=10,
uzrast = 16,240,6 godina) su ostvarili manji u¢inak u
vertikalnim skokovima u poredenju sa evropskim i
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other studies Arnason et al. (2004) discovered that
jump height of elite Icelandic soccer players was S]J
= 37.8 cm and CM]J = 39.4 cm. Casajiis (2001) dis-
covered that the jump height of Spanish elite team
(N=15) was S] = 39 cm and CM] with use of arms
= 47.8 cm.

Regarding game demands, high level of jump
abilities presents an advantage in personal air duels
but in running and total speed performance of a
soccer player too, what provethe researches of Wisloff
et al. (2004), who accomplished significant correlati-
on of sprint in 10 and 30 m and vertical jumps of
elite international soccer players (IN=17, age = 25.81+2.9
years).

Intermittent endurance was diagnosed with Yo-Yo
Intermittent recovery test, level 2. Bradley et al. (2011)
state the correlation (p<.05) between results in this
test and ran distance at high intensities (R=.58) and
total ran distance (R=.74). By interpretation of de-
termined level of intermittent endurance of young
soccer players from our group is necessary to regard
the statements from the study of Bangsbo, laia, and
Krustrup (2008) that performance in Yo-Yo inter-
mittent recovery tests grows with the age of young
sportsmen. On the one side regarding comparison
of the level of intermittent endurance of individual
playing positions defenders have achieved the highest
performance (13452126 m). On the other side it is
necessary to say that we have not determined signi-
ficant differences at comparison of the groups divided
according playing positions compared to players in
the field and the whole group. Mentioned level of
intermittent endurance of our defenders was higher
only about .2% and forwards about 3.1% in compa-
rison with midfielders. We have discovered significan-
tly lower level of sprint abilities of goalkeepers with
the value 900£85 m in Yo-Yo test compared to the
level of the whole group.

In our study all groups of players had adequate
value in comparison with recommendations of Wei-
neck (2007). He specifies the average value 1059 m
for professional players at international level. Bangs-
bo, Taia, & Krustrup (2008) specify the value 1260 m
for the highest level of players, what responds to
average levels of players at all positions with excep-
tion of goalkeepers. According to findings of Bunc
(1999), the results of the whole group are satisfacto-
ry. He states VO maxkg"' of players at world level
above the value 60 mlkg'min, whereby the average
value of our group was 62.714.0 mlkg 'min including
goalkeepers.

It is also necessary to mention the limits of car-
ried research. The matter of study was sprint abiliti-
es running speed in 10 m and non specific test of
jump abilities. Performance in direct sprint and ver-
tical jump in conditions isolated from real game are

africkim igrac¢ima. U drugoj studiji Arnason i saradni-
ci (2004) otkrili su da visina skoka vrhunskih islandskih
fudbalera iznosi S] = 37,8 cm and CM] = 39,4 cm.
Casajiis (2001) je istrazivanjem utvrdio da visina sko-
ka $panskih vrhunskih timova (N=15) je iznosila SJ
= 39 cm, a CM]J uz koriséenje ruku = 47,8 cm.

Kada su u pitanju zahtjevi igre, visok nivo eksplo-
zivnih sposobnosti predstavlja prednost u individu-
alnim duelima u vazduhu ali, takode, i u tr¢anju $to
je potvrdilo i istrazivanje Wisloff i saradnika (2004),
a koje je ustanovilo znadjane korelacije izmedu sprin-
ta na 10 1 30 m i vertikalnih skokova vrhunskih fud-
balera medunarodne klase (IN=17, uzrast = 25,829
godina).

Specifi¢na izdrzljivost dijagnosticirana sa Yo-Yo
intervalnim testom oporavka, nivo 2. Bradley i sara-
dnici (2011) naveli su korelaciju (»p<0,05) izmedu re-
zultata ovog testa i pretréane distance u visokom in-
tenzitetu (R=0,58) i ukupno pretréane distance
(R=.74). Za tumacenje utvrdenog nivoa ponavljajuce
izdrzljivosti mladih fudbalera iz nase grupe neopho-
dno je vidjeti rezultate istrazivanja Bangsbo, laia i
Krustrup (2008) da sposobnosti u Yo-Yo intervalnom
testu oporavka rastu sa godinama mladih sportista.
Na jednoj strani kada se uporeduju nivoi specificne
izdrzljivosti, na pojedinim pozicijama u timu, odbram-
beni igraci postigli su najbolje rezultate (1345+£126
m). S druge strane, neophodno je reéi da nismo
utvrdili znacajne razlike prilikom poredenje grupa
podeljenih prema poziciji u timu u odnosu na igrace
na terenu i cijelu grupu. Pomenuti nivo specificne
izdrzljivosti nasih odbrambenih igraca bila je veca
samo oko 0,2 % u odnosu na napadace i oko 3,1 %
u odnosu na vezne igrace. Otkrili smo znacajno nizi
nivo sposobnosti golmana sa vrijednoséu od 900£85
m u Yo-Yo testu u poredenju sa nivoom citave grupe.
U nasem istrazivanju sve grupe igraca imale su ade-
kvatnu vrijednost u poredenju sa preporukama Vei-
necka (2007). On navodi da je prosjecna vrijednost
1059 m za profesionalne igra¢e na medunarodnom
nivou. Bangsbo, Iaia 1 Krustrup (2008) odredili su
vrijednost 1260 m za najvisi nivo igraca, §to se odno-
si na prosjecan nivo kod igraca na svim pozicijama sa
izuzetkom golmana. Prema istrazivanjima Bunc (1999)
rezultati su zadovoljavajudi za citavu grupu. On na-
vodi VO, maxkg™ igraca svjetske klase u vrijednosti
60 mlkg'min" pri cemu prosje¢na vrijednost nase
grupe je 62.714.0 mlkg'min™ ukljucujudi i gomane.

Takode je potrebno naglasiti i ogranic¢enja spro-
vedenog istrazivanja. Predmet istrazivanja je sprinter-
ske sposobnosti tréanjem na 10 m i1 nespecifican test
eksplozivnih sposobnosti. Sposobnosti direktnog
sprinta i vertikalni skok u uslovima izolovanim iz
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only certain preconditions because playing perfor-
mance of a soccer player is influenced by variability
of specific game conditions and actual game deman-
ds. The specific movement ability becomes evident
with changes of frequency, changes in length of step
and also changes in running direction because the
player is forced to regulate constantly his direct mo-
vement on the ground of perception of external
conditions. It is cooperation with teammates for
example, perception of opponents and realising of
running sprint with a ball. As well as by realizing of
shooting the player is forced to adjust the sprint te-
chnique before shooting, All these reasons can be
necessary for creating of specific field tests in the
future which will be valid for sprint and jump abiliti-
es and will compare with the tests we present in this
study. The unrepeated testing is certain limitation too
and it is joined with limitation in reliability. The unre-
peated measurement can be influenced by external
conditions but also by actual internal disposals of
examined individual. However we had to adapt to
time limiting and organizing possibilities of the sche-
dule of a national U21 soccer team.

In spite of mentioned limits the study can be an
inspiration for condition and athletic coaches of
football teams in order to reveal and eliminate weak
aspects of their young players, especially in condition
trainings in preparatory seasons and individual train-
ings according to actual results of diagnostics during
entire annual training cycle. Given data can serve as
the certain norm or standard of elite young soccer
players from the point of view of the level of exa-
mined movement abilities. The results of study can
be a valuable material for scientists, but for coaches,
experts and persons interested in soccer too.

CONCLUSION

The average level of sprint abilities of the players
of Slovak national under-21 soccer team was 2.21£.08
s. The special subject analysis has showed that there
were not significant differences by comparison of the
level of sprint abilities in the groups of players in the
field. The highest level of sprint abilities was disco-
vered in the group of midfielders with the value
2.18%.10 s, then in the group of forwards with the
value 2.20£.06 s, and defenders with the value 2.25+.05
s. The group of goalkeepers has achieved significan-
tly lower level of sprint abilities with the value 2.31£.06
s.

The average level of jump abilities of players of
the whole group was indicated with the value 39.0£4.2
cm. We have not found out any differences among
groups of players divided according to playing posi-
tions considering the special subject analysis. The
highest level of jump abilities was discovered in the

stvarne igre su samo odredeni preduslovi, jer vjestine
u igri fudbalera su pod uticajem promjenljivih speci-
ficnih uslova i stvarnih zahtjeva igre. Specificne kretne
sposobnosti dolaze do izrazaja sa promjenom fre-
kvencije, promjenom duzine koraka i takode pro-
mjene u pravcu tréanja posto je igra¢ prinuden da
neprestano prilagodava svoje kretanje na terenu na
osnovu percepcije spoljnih uslova. To je 1 saradnja sa
salgracima, na primjer, percepcija protivnika i reali-
zacija u sprintu sa loptom. Kao i kod sutiranja, igra¢
je primoran da prilagodi tehniku sprinta prije Suta.
Svi ovi razlozi mogu se uzeti u obzir pri kreiranju
specificnih terenskih testova u buduénosti koji ¢e
biti validni za sprinterske i eksplozivne sposobnosti i
modi ¢e se uporediti sa testovima koji su predstavlje-
ni u ovom istrazivanju. Neponovljeno testiranje je
takode odredeno ogranicenje a time se postavlja i
pitanje pouzdanosti. Neponovljeno mjerenje moze
da bude pod uticajem spoljnih uslova ali takode 1
nedostupnost ispitivane osobe. Medutim, mi smo se
morali prilagoditi ogranicenom vremenu i mogucno-
sti organizovanja testiranja u rasporedu nacionalnog
U21 fudbaskog tima.

Uprkos navedenim ograni¢enjima istrazivanje
moze da bude inspiracija za kondicione i sportske
trenere fudbalskih timova da bi se otkrile i otklonile
slabosti njihovim mladih igraca, posebno pri kondi-
cionom treningu u pripremnom periodu i individual-
nom treningu u skaldu sa rezultatima dijagnostike
tokom cjelokupnog godisnjeg ciklusa treninga. Iznije-
ti podaci mogu da posluze kao odredena norma ili
standard za vrhunske mlade fudbalere sa stanovista
nivoa ispitivanih kretnih sposobnosti. Rezultati is-
trazivanja mogu biti vrijedan materijal za naucnike,
ali i za trenere, strucnjake i, takode, i osobe koje in-
teresuje fudbal

ZAKLJUCAK

Prosjecan nivo sprinterskih sposobnosti igraca
slovacke nacionalne fudbalske reprezentacije spod 21
godine bio je 2,2110,08 s. Posebna analiza predmeta
pokazala je da ne postoji znacajna razlika uporedujuci
nivo sprinterskih sposobnosti u grupama igraca na
terenu. Najvisi nivo sprinterskih sposobnosti otkriven
je kod grupe veznih igraca sa vrijednoséu 2,18£0,10
s, onda grupa napadaca sa vrijednoséu 2,20£0,006 s i
odbrambeni igraci sa vrijednoscu 2,25+0,05 s. Grupa
golmana postigla je znacajno nizi nivo sprinterskih
sposobnosti sa vrijednoséu 2,31£0,06 s.

Prosjecan nivo eksplozivnih sposobnosti igraca
c¢itave grupe ukazuje na vrijednost vertikalnog skoka
od 39,0£4,2 cm. Nismo pronasli nikakve razlike iz-
medu grupa podjeljenih prema poziciji u timu s ob-
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group of forwards with the value 39.9£4.8 cm, then
in the group of defenders with the value 39.6£5.4
cm, goalkeepers with the value 39.2+4.0 cm, and
midfielders 38.0£3.8 cm.

The average level of intermittent endurance of
players of the whole group was indicated with the
value 12831294 m, what means the value VOZrnaxkg1
= 62.714.0 mlkg'min". There were not determined
significant differences in comparison of the level of
intermittent endurance in the groups of players in
the field from the point of view of special subject
analysis. The highest level of intermittent endurance
was noticed at defenders with the value 13451126 m
ran in Yo-Yo test, what means VO, maxkg"' = 63.5+2.7
mlkg'min”, then at midfielders 13431352 m, what is
VO, maxkg" = 63.5+4.8 mlkg'min™. Then followed
the group of forwards with the value VO maxkg" =
63.013.9 mlkg'min". The significantly lower level of
intermittent endurance was discovered only in the
group of goalkeepers with the value 900285 m, what
is VO, maxkg™" = 57.5+1.1 mlkg'min™.
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UROVEN RYCHLOSTI, EXPLOZIVNEJ SILY A VYTRVALOSTI ELITNYCH
MLADYCH FUTBALISTOV PODLA HRACSKYCH POZICIi

Pavol Pivovarni¢ek!, Martin Pupi$!, Zuzana Tonhauserova' a Martina Tokarova'
b b

'Katedra telesnej vychovy a §portu, Fakulta humanitnych vied, Univerzita Mateja Bela, Slov-

enska republika

Ciel'om stadie bolo analyzovat’ Grovet1 akcelerac-
nej rychlosti, explozivnej sily dolnych koncatin a

$pecialnej vytrvalosti hra¢skych skupin podl'a hra¢skych

pozicif (brankari, obrancovia, stredovi hraci, utoc¢nici)
u hracov futbalovej reprezentacie Slovenskej republi-
ky kateg6rie U21 v obdob{ kvalifikacie na Majstrovstva
Europy U21 2011 vo futbale.
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Vyskumny subor tvorili hraci (IN=18, brankari
#n=2, obrancovia #=4, stredovi hrac¢i »=7, utocnici
#=5) druzstva bojujiceho o postup na Majstrovstva
Eurépy vo futbale 2011 (U21) v Dansku v 7. kvalifi-
kacnej skupine spolu s U21 reprezentaciami Chot-
vatska, Srbska, Noérska a Cypru. Vyskum sme reali-
zovali 8. 10. 2009 v dopoludnajsich hodinach.
Diagnostika trovne akceleracnej rychlosti, exploziv-
nej sily dolnych koncatin a $pecialnej vytrvalosti sa
uskutocnila v komplexe Narodného tréningového
centra (NTC) v Senci pred kvalifika¢nym zapasom na
ME s reprezentaciou Cypru U21 dna 14. 10. 2009 v
cyperskom Achnase. Futbalisti absolvovali pred dia-
gnostikou vseobecné rozcevicenie (10 minut) a rychlo-
stné rozcvicenie (10 minut).

Akcelera¢nu rychlost’ sme diagnostikovali zaria-
denim FiTRO Light Gates (FFTRONIC, Bratislava,
Slovenska republika) behom na 10 m z polovysokého
Startu na zvukovy signal na futbalovom ihrisku s
prirodnou travou. V raimci jedného merania futbalisti
absolvovali dva pokusy. Do hodnotenia sme brali
lepsi z pokusov. Na diagnostiku explozivnej sily dol-
nych koncatin sme pouzili zariadenie FITRO Jumper
(FITRONIC, Bratislava, Slovenska republika) pozo-
stavajuce z kontaktnej platne umiestnenej na podlahe
interfejsom pripojenej na pocita¢. Explozivau silu
dolnych koncatin sme diagnostikovali vertikalnym
vyskokom z drepu s protipohybom a pouzitim $vi-
hovej prace pazi (Weineck, 2007). Do hodnotenia sme
brali najlepsi z troch vyskokov. Na diagnostiku $pe-
cialnej vytrvalosti sme pouzili Yo-Yo Intermitent
recovery test, level 2 (Prerusovany Yo-Yo test s krat-
kym zotavenim — stupen 2).

Vyznamnost’ rozdielov arovne akceleracnej ryc-
hlosti, explozivnej sily dolnych koncatin a $pecialne;
vytrvalosti sme zist’ovali expertiznou vecnou analyzou,
ktorej kritériom vyznamnosti bola hodnota 1 smero-
dajnej odchylky (SD). Ak pri vyhodnocovani rozdie-
lov doslo u skupiny hracov podla hracskych pozicii
k rozdielu minimélne o hodnotu SD vratane hodno-
ty SD v porovnani s priemernou vykonnost’ou a
uroviiou siboru, tak rozdiel sme povazovali za vecne
vyznamny. Kritériom hodnotenia Grovne akceleracnej
rychlosti bol dosiahnuty ¢as na vzdialenost’ 10 m. V
studii vyhodnocujeme uroven akceleracnej rychlosti
v case s presnost’ou 0,01 s. Kritériom hodnotenia

urovne explozivnej sily dolnych koncatin bola vyska
vyskoku v cm s presnost’ou 0,1 cm. Kritériom ho-
dnotenia $pecialnej vytrvalosti bola celkova prekonana
vzdialenost’ v teste uvadzand v metroch (m) a pre-
pocitana na VO, max.kg"'v mlkg".min"".

Priemerna uroven akceleracnej rychlosti hracov
suboru slovenskej futbalovej reprezentacie U21 bola
2,21£0,08 s. Expertizna vecna analyza ukazala, ze pri
porovnani arovne akceleracnej rjchlosti skupin hracov
v poli sa nevyskytli viznamné rozdiely. Najvyssia
uroven akceleracnej rychlosti bola zaznamenana u
stredovych hracov s hodnotou 2,18%0,10 s, potom u
uto¢nikov s hodnotou 2,20+0,06 s 2 obrancov 2,25+0,05
s. V§znamne niz$iu troven akceleracnej rychlosti sme
zaznamenali u len u skupiny brankarov s hodnotou
2,31£0,06 s.

Priemernd droven explozivnej sily dolnych kon-
c¢atin hracov suboru bola indikovana hodnotou 39,0142
cm. Expertizna vecna analyza neukdzala rozdiely
medzi skupinami hracov podla hracskych pozicii.
Najvyssia uroven explozivnej sily dolnych koncatin
bola zaznamenan4 u utoc¢nikov s hodnotou 39,9+4 8
cm, potom u obrancov s hodnotou 39,6+5,4 cm, u
brankarov 39,2+4,0 cm a stredovych hracov 38,0£3,8
cm.

Priemerna Groven specialnej vytrvalosti hracov
suboru bola indikovanid hodnotou 1283+294 m, ¢o
predstavuje v prepocte VO, max.kg'! = 62,7£4,0
mlkg!'.min'. Expertizna vecna analyza ukazala, ze
pri porovnani urovne $pecialnej vytrvalosti skupin
hracov v poli sa nevyskytli viznamné rozdiely. Naj-
vyssia Groven $pecialnej vytrvalosti bola zaznamenana
u obrancov s hodnotou 1345+126 m nabehanych v
Yo-Yo teste, ¢o v prepocte znamena VO2max.kg-1
=63,5%2,7 mlL.kg-1.min-1. Dalej nasledovali stredovi
hraci s vykonnost'ou 1343£352 m, ¢o znamena
VO, max.kg" 63,5£4,8 mlkg".min". Potom nasledo-
vala skupina utocnikov s hodnotou VO, max.kg" =
63,0£3,9 mlkg'.min". Vyznamne niz§iu droven
$pecialnej vytrvalosti sme zaznamenali u len u skupiny
brankarov s hodnotou 900+85 m, ¢o znamena
VO,max.kg" = 57,5+1,1 mlLkg".min"".

Krucové slova: bezecky ¢as, diagnostika, expertizna
vecna analyza, vyska vyskoku, Yo-Yo test.
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SUMMARY

The physical growth and development of motor
skills, are important components that can be pro-
grammed to act physical exercise and training. The
aim of this study is to present the impact of volleyball
training at changing the general and specific motor
abilities at female volleyball players 13-14 years old.

The sample represented 40 subjects, students at
volleyball school “DIF” from Belgrade. In this study,
the sample of variables is divided into two sub-
samples (variable assessment of general motor skills
and variables to assess specific skills in volleyball). On
the first day, they made measurements of height and
weight (in the gym) and conducted tests: long jump
seats (SUD), easy to block (DUB), running at 20 m
(TRC), and the second day were conducted in the
remaining three tests (Russell Lang-test - fingers
(RLTP), Russell Lang-test - “hammer” (RLTC) and
service (RLTS)). Repeat testing (re-test) was carried
out in three months.

Regarding the experimental factor that is active
during the three months, it is important to mention
that the trainings are held 4 times a week.

The results (applied comparative statistics and t-
test for small dependent samples), indicating that there
was a positive difference in all variables, three months
after the programmed work, and particularly demon-
strated statistical significance of the variable long
jump places (SUD) and in all three specific abilities

SAZETAK

Fizicki razvoj i usavrsavanje motorickih sposob-
nosti, znacajne su komponente na koje se moze
djelovati programiranim fizickim vjezbanjem, odnos-
no treningom.

Cilj ove studije je prikaz i analiza uticaja odbojkaskog
treninga na promjene nekih opstih i specifi¢nih
motorickih sposobnosti odbojkasica uzrasta 13-14
godina.

Uzorak ispitanika je predstavljalo 40 ispitanica,
polaznica skole odbojke "DIF* iz Beograda. U ovom
istrazivanju uzorak varijabli je podeljen u dva subu-
zorka (varijable za procjenu ops$tih motorickih spo-
sobnosti i varijable za procjenu specificnih sposob-
nosti u odbojci). Prvog dana, izvrSena su merenja
tielesne visine i telesne mase (u trim kabinetu) 1
sprovedeni testovi: skok u dalj iz mesta (SUD), doh-
vat u bloku (DUB), tr¢anje na 20 m (TRC), a drugog
dana sprovedena su preostala tri testa (Rasel-Langov
test — prsti (RLTP), Rasel-Langov test — ,,ceki¢™ (RLTC)
i servis (RLTS)). Ponovljeno testiranje (re-test) je
obavljen kroz tri meseca.

Kada se radi o eksperimentalnom faktoru koji je
djelovao tokom tri meseca, vazno je napomenuti da
su se treninzi odrzavali 4 puta nedeljno.

Dobijeni rezultati (primjenjena je komparativna
statistika, odnosno #test za male zavisne uzorke),
ukazuju da je doslo do pozitivhog pomaka u svim
varijablama, nakon tri meseca programiranog rada, a
posebno je pokazana statisticka znacajnost varijable
skok u dalj iz mesta (SUD) i kod sve tri specifi¢ne
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(RLTP, RLTC and RLTS).

The positive changes in the expression of gen-
eral and specific abilities of volleyball players aged
13-14 years can be achieved only by well-programmed
training sessions, conducted by trained specialists.

Key Words: female volleyball players, motor skills,
training effects.

INTRODUCTION

Volleyball is very attractive, interesting, complex
and dynamic sport, with a constant quick transfer of
action from one half of the court to the other, in
which the teams attempt to achieve victory by scoring
a greater number of points, achieved by successful
spikes and ‘scheming’ on the part of the opposing
team. Physical development and improvement of
motor skills are significant components that can be
influenced through programmed physical practice
(Bompa, 2005). Tehnical-tactical demands in large
number of sport disciplines include frequent directi-
on changes in frontal, and sagittal planes, as well as
different types of jumps, and amoung them jumps
characteristic for certain sport discipline (Nesi¢, 2008).
These features demand adequate preparedness, and
high tehnical, and tactital ability, as well as basic, and
specific physical ability, considering the large number
of jumping tehniques, in dipendence of sport disci-
pline specifity (Zatsiorsky & Kraemer, 2006). Modern
volleyball shows an increasingly expressed connecti-
on with science, opening new paths and views on
volleyball practice (Ivanovi¢, Dopsaj, Nesi¢, & Stankovié,
2010). Given the fact that basic volleyball elements
include whole seties of motorical actions in order for
them to be performed right, at the same time efficient,
itis understandable, and completely justified to expect
that training exercise conducted for the improvement
of those elements will benefit the motorical skills as
well (Nesi¢, Sikimi¢, 1li¢, & Stojanovié, 2011). Modern
volleyball play demands the players to have a high
level of general motor skills, as well as specific skills
for volleyball play and certain player positions (Mat-
tinovi¢ et al., 2011). The players need to be prepared
to perform each technical-tactical element perfectly.
Maximum attention needs to be devoted to the pha-
se of learning, adoption or perfect performance of
these elements, so that they are performed in a proper,
fast, strong, precise manner. Having in mind the
gradual and metodical progress in training process, it
is necessary to find the adequate “shortest route”
from volleyball beginner to volleyball player who
posseses the whole set of volleyball skills and kno-
wlege which he can use (Jurko, Nesi¢, & Stojanovic,

sposobnosti (RLTP, RLTC i RLTS).

Pozitivne promjene u ispoljavanju opstih i specificnih
sposobnosti odbojkasica uzrasta 13-14 godina mogu
se ostvariti iskljuéivo kvalitetno programiranim
treninzima, koje sprovode obrazovani stru¢njaci.

Kljucne rijeci: motorne vjestine, odbojkasice,
efekti treninga.

uvoD

Odbojka je vtlo atraktivna, interesantna, kompleksna
i dinamicna sportska grana, sa brzim transferom akcija
sa jedne strane terena, na drugi, u kojoj timovi nastoje
da dodu do pobede postignuvsi veci broj poena, putem
uspjesnog napada ili nadmudrivanjem protivnika.
Fizicki razvoj 1 usavrsavanje motorickih sposobnosti,
znacajne su komponente na koje se moze djelovati
programiranim fizickim vezbanjem, odnosno treningom
(Bompa, 2005). Tehnicko-takticki zahtjevi u velikom
broju sportskih disciplina ukljucuju ceste promjene
pravca u frontalnoj i sagitalnoj ravni, razlicite vrste
skokova, medu njima i skokove karakteristicne za
odredenu sportsku granu (Nesi¢, 2008). Ove karakteristike
zahtjevaju adekvatnu pripremljenost i visoke performanse
u odnosu na sportsku tehniku, taktiku i bazi¢nu i
specificnu fizicku pripremu, s obzirom da postoji
veliki broj skakackih tehnika u zavisnosti od specifiénosti
sportske grane (Zatsiorsky i Kraemer, 20006). Savremena
odbojka pokazuje sve vise 1 znacajnije vezivanje za
nauku, koja otvara nove puteve i nova gledanja na
trening odbojkasa (Ivanovié, Dopsaj, Nesi¢ i Stankovié,
2010). Obzirom da osnovni odbojkaski elementi
ukljucuju i ¢itav niz motorickih radnji kako bi njihovo
izvodenje bilo pravilno, ujedno i efikasno, razumljivo
je 1 potpuno opravdano ocekivati da ¢e trenazni rad
na poboljsanju tih elemenata uticati i na razvoj
motorickih sposobnosti (Nesi¢, Sikimi¢, I1i¢ i Stojanovié,
2011). Savremena odbojkaska igra zahteva od svih
igraca visok nivo opstih motorickih sposobnosti, kao
i specifiénih — karakteristicnih za odbojkasku igru i
za odredene igracke pozicije (Martinovic i saradnici,
2011). Igraci moraju biti pripremljeni da perfektno
izvedu svaki tehnicko-takticki element. Fazi ucenja,
usvajanja ili perfektnog izvodenja ovih elemenata,
mora se posvetiti maksimalna paznja, kako bi se oni
mogli izvesti pravilno, brzo, snazno, precizno. Postujuci
postupnost i metodi¢nost u procesu obuke, neophodno
je pronadi adekvatan ,,najkraéi put” od odbojkasa
pocetnika do odbojkasa koji posjeduje citav niz
odbojkaskih znanja i umjenja kojima moze efikasno
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2013). Therefore, the phases of teaching the main
elements of volleyball technique in junior competiti-
on categories (as well as volleyball schools), will never
cease to be aprimary imperative — an essential part in
the process of “creating”a high-quality volleyball
player (Nesi¢, 2005)!

The goal of this study is an overview and impact
analysis of volleyball practice to the changes in some
general and specific motor skills of female volleyball
players aged 13-14, that is, whether a three-month
volleyball technique practice would influence the al-
terations in observed variables.

METHODOS

The research sample involved 40 examinees, at-
tendants of volleyball school “DIF” from Belgrade.
For the purpose of this research, the sample has
been divided into two sub-samples (to monitor the
variables for evaluation of general motor skills and
variables for evaluation of specific skills in volleyball).
The first day involved measuring of height and weight,
upon which the following test were performed: stan-
ding long jump, block reach, 20 m running, and the
second dayinvolved the three remaining tests: Rassel-
-Lange test — overhand pass, Rassel-Lange test — un-
derhand pass and Rassel-Lange test — serve.

The initial and final testing were performed thro-
ugh a battery of tests conducted on the attendants
of volleyball school “DIF”, in the span of three
months — by implementing the pre-test / post-test
method. The results achieved through testing of
general and specific motor skills were then further
analyzed.

As for experimental treatment that lasted for three
months, it is important to note that practice was
held 4 times a week.

Testing procedure and the
description of tests performed

On 1% and 2™ March 2013, from 10:00 to 13:00,
the testing of motor skills of volleyball school “DIF”
— Belgrade attendants was conducted (in the hall of
theFaculty of Sports and Physical Education in Bel-
grade). The testing was performed through a battery
of tests, with a 2-minute break between two obliga-
tory attempts (better result being taken into account
as final). The first day involved measuring of height
and body weight and the tests in the following cate-
gories: standing long jump, block reach, 20 m running.
The second day included the remaining three tests:
Rassel-Lange test — overhand pass, Rassel-Lange test
— underhand pass and Rassel-Lange test — serve.

da manipulise (Jurko, Nesi¢, i Stojanovi¢, 2013). Zato,
faze obucavanja osnovnih elemenata odbojkaske
tehnike, u mladim takmicarskim kategorijama (kao i
u skolama odbojke), nikada nece prestati da budu
primaran imperativ — neizostavan dio procesa ,,stvaranja“
kvalitetnog odbojkasa (Nesic, 2005)!

Cilj ove studjije je prikaz i analiza uticaja odbojkaskog
treninga na promene nekih opstih i specificnih
motorickih sposobnosti odbojkasica uzrasta 13-14
godina, odnosno dali ¢e tromesec¢ni odbojkaski trening

tehnike uticati na promjene posmatranih varijabli.

METODE

Uzorak ispitanika je predstavljalo 40 ispitanica,
polaznica skole odbojke "DIF*“ iz Beograda. U ovom
istrazivanju uzorak varijabli je podeljen u dva subuzorka
(varijable za procjenu opstih motorickih sposobnosti
1 varijable za procenu specificnih sposobnosti u
odbojci). Prvog dana, izvrSena su mjerenja tjelesne
visine 1 tjelesne mase i sprovedeni testovi: skok u dalj
iz mjesta, dohvat u bloku, tr¢anje na 20 m, a drugog
dana sprovedena su preostala tri testa: Rassel-Langeov
test — ,,odigravanje prstima”, Rassel-Langeov test —
,odigravanje ¢eki¢em® i Rassel-Langeov test — servis.

Inicijalno i finalno testiranje je sprovedeno batetijom
testova na polaznicama $kole odbojke “DIF”, u
razmaku od tri mjeseca — primjenom metode pre-test
— post-test. Analizirani su rezultati dobijeni testiranjem
odredenih opstih i specificnih motorickih sposobnosti.

Kada se radi o eksperimentalnom faktoru koji je
delovao tokom tri mjeseca, vazno je napomenuti da
su se treninzi odrzavali 4 puta nedeljno.

Procedura testiranja
I opis primjenjenih testova

Dana 1.12. marta 2013. godine, u periodu od 10:00
do 13:00 ¢asova, izvrseno je testiranje motorickih
sposobnosti polaznica skole odbojke ,,DIF“ — Beograd
(u sali Fakulteta sporta i fizickog vaspitanja u Beogradu).
Testiranje je izvrseno pomocu baterije testova, sa
pauzom izmedu dva obavezna pokusaja u trajanju od
2 minuta (od kojih se bolji rezultat uzima kao konacan).
Prvog dana, izvrSena su mjerenja tjelesne visine 1
tjelesne mase i sprovedeni testovi: skok u dalj iz mesta,
dohvat u bloku, tr¢anje na 20 m; a drugog dana
sprovedena su preostala tri testa: Rassel-Langeov test
— “odigravanje prstima”, Rassel-Langeov test —
odigravanje “ceki¢em* i Rassel-Langeov test — servis.
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On 1*and 2™ June 2013, from 10:00 to 13:00, in
the hall of Faculty of Sports and Physical Education
in Belgrade, the above mentioned tests were conduc-
ted again, in order to determine whether, and to what
extent, there was a change in general and specific skills
after three months of practice.

Before the testing, the examinees were measured
height and body weight. This was followed by aerobic
exercise and shaping exercise of moderate intensity,
lasting 10 minutes. The testing was performed thro-
ugh a battery of tests:

Day 1

* Standing long jump;
¢ Block reach;

¢ 20 m running,

Day 2:

* Rassel-Lange test — overhand pass the wall;

* Rassel-Lange test — underhand pass the wall;

e Rassel-Lange test — serve (the number of su-
ccessful serves).

For measuring anthropometric characteristics, the
following instruments were used:

* Martin anthropometer

* a scale allowing measurement precision of 0.5
kg and allowing the option of regulating the
pointer to zero position.

After measuring the height and body weight, the
first day involved a battery of tests:

Standing long jump

Instruments: Flat, non-slippery surface with mar-
ked take-off point, the take-off areabeing at the same
level as the landing area.

Task: Examinee jumps with both feet from behind
the take-off line and lands as far as possible. The
landing needs to be with both feet. The examinees
are entitled to two attempts. An impropetly performed
jump is repeated.

Evaluation: The point of measuring is the point
of heel contactwith the surface closest to the take-off
line. The measurement value is 1 cm. The longest
jump measured in cm is recorded.

Notes: The jump is performed with both legs
taking off simultaneously. The examinees are allowed
to raise on their toes before the take-off (Ivani¢, 1988).

Block reach

Instruments: Volleyball net, height indicator.

Task: The starting position is standing, with feet
spread shoulder width apart, arms in the block posi-
tion. Examinee jumps with both feet taking off si-
multaneously, imitating hand block of a ball. The

Takode, 1.1 2. juna iste godine, u periodu od 10:00
do 13:00, u sali Fakulteta sporta i fizickog vaspitanja
u Beogradu, ponovo su sprovedeni ve¢ pomenuti
testovi, kako bi se utvrdilo da li je doslo, i u kojoj meti,
do promene nivoa opstih i specifi¢nih sposobnosti,
nakon tri meseca treniranja.

Pre testiranja, ispitanicama su izmerene telesna
masa i telesna visina. Nakon toga je usledilo izvodenje
aerobnih vezbi i vezbi oblikovanja umerenog intenziteta
— u cilju zagrevanja u trajanju od 10 minuta. Ispitivanje
je izvrSeno baterijom testova:

Prvi dan

* Skok u dalj iz mesta;

¢ Dohvat u bloku;
* Trcanje na 20 m.

Drugi dan

* Rassel-Lange-ov test — odigravanje lopte “prstima”
od zid;

* Rassel-Lange-ov test — odigravanje lopte “ceki¢em”
od zid;

* Rassel-Lange-ov test — servis (broj ubacenih
servisa).

Za merenja antropometrijskih karakteristika,
kori$éeni su slededi instrumenti:

* antropometar po Martinu i

* vaga koja omogucuyje tacnost merenja od 0,5 kg
1 kod koje postoji moguénost regulisanja kazaljke
na nulti polozaj.

Nakon $to su izmerene telesna visina i telesna
masa, prvog dana sprovedena je i baterija testova:

Skok u dalj 1z mesta

Instrumenti: Ravna, ali ne klizava povtsina sa
obelezenim skakalistem, na kome je odskociste na
istom nivou kao i dosko¢iste.

Zadatak: Ispitanica se sunozno odrazi sa kraja
odrazne linije i dosko¢i §to moze dalje. Obavezan je
sunozni doskok. Izvode se dva skoka. Nepravilno
izveden skok se ponavlja.

Ocenjivanje: Kao tacka merenja uzima se tacka
dodira pete sa povrsinom koja je najbliza liniji odskoka.
Tacnost merenja je 1 cm. U obzir se uzima najduzi
skok izmeren u cm.

Napomene: Skok se izvodi iz sunoznog polozaja.
Dozvoljeno je podizanje na prste pre odraza (Ivanic,

1988).
Dobvat u bloku

Instrumenti: Odbojkaska mreza, visinometar.
Zadatak: Stav raskoracni u $irini ramena, ruke u
poziciji za blok, ispitanica vr$i maksimalni sunozni
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landing needs to be with both feet simultaneously as
well. The examinees are entitled to two attempts.

Evaluation: The measured indicator is the height
of reach. The measurement value is 1 cm. The highest
jump measured in cm is recorded.

Notes:The jump is performed with both legs si-
multaneously. The examinees are allowed to raise on
their toes before the take-off.

20 m running

Instruments: Whistle, stopwatch, two stands for
marking the finish line.

Task: Examinee takes a standing start position
behind the start line. The signal is only “set” and the
whistle sound. Examinee runs towards the finish line.
Two examinees run simultancously. They have two
attempts, and the better result is recorded.

Evaluation: The time from the sound of whistle
to the point when the examinee crosses the vertical
plane of the finish line with her chest. The time is
measured in seconds.

Notes: The starter stands alongside the start line,
and the time keeper is 5-7 m along side the finish line.
The examinees should be instructed to run across the
finish line in full speed.

On the second day, the remaining three tests are
conducted:

Rassel-Lange volleyball test
— overhand pass the wall

Instruments: Ball, whistle, stopwatch.

Task: Examineeis standing at a distance of 1 m
from the wall. A line is drawn at the height of 2.28m.
At a signal, she throws the ball against the wall and
thensets the ball over the indicated line,with no breaks.
The objective is to set the ball as many times as pos-
sible within the interval of 30 seconds.In case an
examinee looses control over the ball, she returns to
the initial position. The marked line in front of the
wall may not be crossed. She has the right to two
attempts, better result is recorded.

Evaluation: The number of set balls is evaluated.

Notes: The time keeper stands next to the exami-
nees all the time and encourages her to perform as
many overhand pass as possible.

Rassel-Lange volleyball test
— underband pass the wall

Instruments: Ball, whistle, stopwatch.

Task: Examinee is standing at a distance of 1 m
from the wall. A line is drawn at the height of 2.28m.
At a signal, she throws the ball against the wall, and
then digs it over the indicated line with no breaks.
The objective is to dig the ball as many times as pos-
sible within the interval of 30 seconds. In case an

skok, imitirajuéi rukama blokiranje lopte. Obavezan
je sunozni doskok. Izvode se dva skoka.
Ocenjivanje: Meri se visina dohvata. Tacnost
merenja je 1 cm. U obzir se uzima najvisi skok izmeren
ucm.
Napomene: Skok se izvodi iz sunoznog polozaja.

Dozvoljeno je podizanje na prste pre odraza.
Tréanje na 20 m.

Instrumenti: Pistaljka, Stoperica, dva stalka za
obelezavanje cilja.

Zadatak: Ispitanica stoji u polozaju visokog starta
iza startne linije. Komanda je samo “pozor!” i zvuk
pistaljke. Ispitanica tréi prema liniji cilja. Trée istovremeno
dve ispitanice. Izvode se dva pokusaja, a racuna se
bolji.

Ocenjivanje: Meri se vreme od zvuka pistaljke do
trenutka kada ispitanica grudima prede vertikalnu
ravan koja se nalazi na liniji cilja. Merenje je u sekundama.

Napomene: Starter stoji u produzetku linije starta,
a merilac 5 — 7 m u produzetku linije cilja. Ispitanicu
treba upozoriti da tréi punom brzinom kroz cilj.

Drugog dana, sprovode se preostala tri testa:

Rassel-Iange-ov volleyball test
— odigravange lopte “prstima’ od 3id

Instrumenti: Lopta, pistaljka, Stoperica.

Zadatak: Ispitanica stoji na udaljenosti 1m od zida.
Na visini od 2,28m je povucena linija. Na dati znak
baci loptu na zid, a zatim je prstima odbija preko
obelezene linije bez zastoja. Zadatak je da se lopta
odigrava $to veci broj puta u vremenskom intervalu
od 30 sekundi. Ako ispitanica izgubi kontrolu nad
loptom, ponovo se vrac¢a u pocetni polozaj. Obelezena
linija ispred zida ne sme se prelaziti. Ima pravo na dva
pokusaja, bolji se boduje.

Ocenjivanje: Ocenjuje se broj izvedenih odigravanja.

Napomene: Merilac stoji sve vreme pored ispitanika
i podstice da izvede sto veci broj odbijanja lopte od

zid.

Rassel-Lange-ov volleyball test
— odigravanje lopte “Cefeicens” od zid

Instrumenti: Lopta, pistaljka, Stoperica.

Zadatak: Ispitanica stane na 1m od zida. Na visini
od 2,28m je povucena linija. Na dati znak baci loptu
na zid, a zatim je ¢ekicem odbija preko obelezene
linije bez zastoja. Zadatak je da se lopta odigrava $to

vedi broj puta u vremenskom intervalu od 30 sekundi.
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examinee looses control over the ball, she returns to
the initial position. The marked line in front of the
wall may not be crossed. She has the right to two
attempts, better result is recorded.

Evaluation: The number of dug balls is evaluated.

Notes: The timekeeper stands next to the exami-
nee all the time and encourages her to perform as
many underhand pass as possible.

Rassel-Iange volleyball test — serve (Figure 1)

Instruments: Ball, volleyball net, whistle.

Task: The test is conducted at a volleyball court.
The examinees serve from one half, and the other
half is marked in fields. Each examinee has the right
to ten serves and tries to achieve a maximum sum of
points, that is, as many successful serves as possible.
She has the right to two attempts, and better result is
recorded.

Evaluation:The number of successful serves is
evaluated.

Notes:Overhand serve is used.

FIGURE 1
Rassel-Lange volleyball test — serve.

SLIKA 1
Rassel-Langeov volleyball test — servis.

Ako ispitanica izgubi kontrolu nad loptom, ponovo
se vraca na pocetni polozaj. Obelezena linija ispred
zida ne sme se prelaziti. Ima pravo na dva pokusaja,
bolji se boduje.
Ocenjivanje: Ocenjuje se broj izvedenih odbijanja.
Napomene: Merilac stoji sve vreme pored ispitanika
i podstice da izvede $to veci broj odbijanja lopte od

zid.
Rassel-Lange-ov volleyball test — servis (Slikal)

Instrumenti: Lopta, odbojkaska mreza, pistaljka.

Zadatak: Test se sprovodi na odbojkaskom igralistu.
Sa jedne polovine se servira, a druga je obelezena.
Svaka ispitanica ima pravo na deset servisa i pokusava
da postigne $to vise poena, tj. §to vise ubacenih servisa.
Ima pravo na dva pokusaja, a bolji rezultat se boduje.

Ocenjivanje: Racuna se broj ubacenih servisa.

Napomene: Servira se gornji servis.

51515
413 4
2 11| 2

Experimental treatment

As for experimental treatment conducted during
three months, it is important to note that the practi-
ce was held 4 times a week and they lasted for 90
minutes (Nesi¢, 2005). The practice was held on
Wednesdays, Fridays, Saturdays and Sundays. As for
the practice it self, it is important to stress that it
mostly involved improvement of the adopted tech-
nique elements — through a wide range of exercises,
and continued teaching of new elements of volleyball
play. The practice largely focused on proper perfor-
mance of volleyball technique elements, with correc-

Eksperimentalni tretman

Kada se radi o eksperimentalnom tretmanu, koji
je delovao tokom tri meseca, vazno je napomenuti da
su se treninzi odrzavali 4 puta nedeljno i da su trajali
1h i 30min (Nesi¢, 2005). Treninzi su se odrzavali
sredom, petkom, subotom i nedeljom. Kada su u
pitanju sami treninzi, vazno je napomenuti da je na
njima uglavnom bilo aktuelno usavrsavanje usvojenih
tehnickih elemenata — kroz Siroki spektar razlicitih
vezbi, kao 1 nastavak obucavanja novih elemenata
odbojkaske igre. Na treninzima se dosta paznje obracalo
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TABLE 1

TABELA 1

The program of training of volleyball school “DIF” - Belgrade.
Program treninga skole odbojke ,,DIF*“ — Beggrad.
Acrobatics, overhand pass, underhand pass. nitial measurement:
Basic volleyball positions, overhand pass back, underhand  anthropometric characteristics
pass back. * motor abilities
Running school, Underhand serve tehnique.

March .

Rhythm and dance, The tehnique of standing float.

Acrobatics, overhand pass with movement, underhand pass with movement.

Basic volleyball positions, overhand and underhand pass overside.

Ball toss school, Combination of overhand and underhand pass.

Rhythm and dance, 6vs6 gameplay (introduction to game-rules, and 6:0 formation).
Acrobatics, Overhand pass forwards, underhand pass forwards.

Basic volleyball tehnics poses, overhand backwards pass tehnique, underhand backwards pass.
Running school, Under-serve tehnique.

Rhythm and dance, Standing float serve tehnique.

Acrobatics, Overhand pass tehnique with movement, Underhand pass tehnique with movement.
Basic volleyball tehnics poses, Overhand and underhand passing sideways.

Ball toss school, Overhand-underhand passing combinations.

Rhythm and dance, 6vs6 gameplay (introduction to game-rules, and 6:0 formation).

April

Rhythm and dance, Spiking technique — coach holds the ball (zone 4, 3, 2).
Volleyball poses and positions, Standing float serve tehnique.

Running school, Repeting and underwriting all of the taught technique elements.
Rhythm and dance, Player positioning for 6:0 formation.

Acrobatics, Standing float serve tehnique.

Basic volleyball tehnics poses, Under-serve and underhand reception tehnique.
Ball toss school, 6vs6 gameplay (introduction to game-rules, and 6:0 formation).
Rhythm and dance, Spiking technique — coach throws the ball (zone 4, 3, 2).

* Acrobaticsa, Spiking technique — coach holds the ball (zone 4, 3, 2).

Volleyball poses and positions, Standing float serve tehnique.

Running school, Repeting and underwriting all of the taught technique elements.
Rhythm and dance, Player positioning for 6:0 gameplay formation.

Acrobatics, Standing float serve tehnique.

Basic volleyball tehnics poses, Undet-serve and underhand reception tehnique.
Ball toss school, 6vs6 gameplay (introduction to game-rules, and 6:0 formation).
Rhythm and dance, Spiking technique — coach throws the ball (zone 4, 3, 2).

May .

Acrobatics, 6vs6 gameplay (standing float and underhand serve, underhand reception, seting and attacking
with overhand pass technique).

Volleyball poses and positions, Spiking technique — coach throws the ball (zone 4, 3, 2).

Running school, Individual blocking technique, sideways step.

Rhythm and dance, Underserve and standing float underhand reception.

Acrobatics, Individual blocking technique, sideways overstep.

Basic volleyball tehnics poses, Underserve and standing float overhand reception.

Ball toss school, 6vs6 gameplay (standing float and underhand serve, underhand reception, overhand
seting and spiking).

Rhythm and dance, Spiking technique — coach throws the ball (zone 4, 3, 2)

Acrobatics, Underhand defence tehnique.

Basic volleyball tehnics poses, Individual blocking technique, sideways step and overstep.

Running school, 6vs6 gameplay (standing float and underhand serve, underhand reception, overhand
seting and spiking).

Rhythm and dance, Standing float serve with aim (parallel, diagonal).

Acrobatics, Spiking with aim (parallel, diagonal).

Volleyball poses and positions, 6vs6 gameplay (standing float serve, underhand reception, overhand
seting and spiking).

Ball toss school, Two-player block tehnique.
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Rhythm and dance, 6vs6 gameplay (standing float serve, underhand reception, overhand seting and
spiking).

Jun

Final measurement:

e antrophometric characteristics
* motor abilities

cm, the average body weight 49.63 kg, and the avera- 161,15 cm, prosec¢na telesna masa 49,63 kg, dok je

Akrobatika, Tehnika odigravanja prstima naprijed, Tehnika ncijalno mjerenje:
odigravanja ¢eki¢em naprijed. e antropometrijske karakteristike

Osnovni odbojkaski stavovi, Tehnika odigravanja prstima nazad, | ® motorne sposobnosti

Tehnika odigravanja ceki¢em nazad.
Skola tréanja, Tehnika donjeg servisa.
Ples, Tehnika gornjeg servisa.
Akrobatika, Tehnika odigravanja prstima iz kretanja, Tehnike odigravanja ¢eki¢em iz kretanja.
Osnovni odbojkaski stavovi, Odigravanje prstima i ¢ekicem u stranu.

Skola bacanja loptice, Kombinacija prsti — ¢ekic.

Mart * Ples, *Igra 6:6 (upoznavanje sa pravilima igre i sistemom 6:0).
¢ Akrobatika, Tehnika odigravanja prstima napred, Tehnika odigravanja ¢eki¢em naprijed.
* Osnovni odbojkaski stavovi, Tehnika odigravanja prstima nazad, Tehnika odigravanja ¢eki¢em nazad.
» Skola tréanja, Tehnika donjeg servisa.
* Ples, Tehnika gornjeg servisa.
* Akrobatika, Tehnika odigravanja prstima iz kretanja, Tehnike odigravanja ¢eki¢em iz kretanja.
¢ Osnovni odbojkaski stavovi, Odigravanje prstima i ¢eki¢em u stranu.
» Skola bacanja loptice, Kombinacija prsti — éekié.
* Ples, *Igra 6:6 (upoznavanje sa pravilima igre i sistemom 6:0).
 Akrobatika, Tehnika smeciranja - trener pridrzava loptu (zona 4, 3, 2).
* Stavovi i polozaji, Tehnika gornjeg servisa.
» Skola tréanja, Ponavljanje i utvrdivanje svih naucenih elementa tehnike.
¢ Ples, Razmestanje igraca na terenu sistem igre 6:0.
 Akrobatika, Tehnika gornjeg servisa.
* Osnovni odbojkaski stavovi, Prijem donjeg servisa ¢eki¢em.
» Skola bacanja loptice, *Igra 6:6 (upoznavanje sa pravilima igre i sistemom 6:0).
April * Ples, Smeciranje sa podbacivanjem od strane trenera (zona 4, 3, 2).
* Akrobatika, Tehnika smeciranja - trener pridrzava loptu (zona 4, 3, 2).
* Stavovi i polozaji, Tehnika gornjeg servisa.
+ Skola tréanja, Ponavljanje i utvrdivanje svih naucenih elementa tehnike.
* Ples, Razmestanje igraca na terenu sistem igre 6:0.
 Akrobatika, Tehnika gornjeg servisa.
* Osnovni odbojkaski stavovi, Prijem donjeg servisa ¢eki¢em.
» Skola bacanja loptice, *Igra 6:6 (upoznavanje sa pravilima igre i sistemom 6:0).
* Ples, Smeciranje sa podbacivanjem od strane trenera (zona 4, 3, 2).
* Akrobatika, *Igra 6:6 (donji i gornji servis, prijem ¢eki¢em, dizanje lopte i napad prstima).
e Stavovi i polozaji, Smeciranje sa podbacivanjem od strane trenera (zona 4).
« Skola tréanja, Tehnika individualnog bloka - dokorak.
* Ples, Prijem donjeg i gornjeg servisa ¢eki¢em.
 Akrobatika, Tehnika individualnog bloka - prekorak.
* Osnovni odbojkaski stavovi, Prijem donjeg i gornjeg servisa prstima.
« Skola bacanja loptice, *Igra 6:6 (donji i gornji servis, prijem ¢ekic¢em, dizanje lopte i napad smeciranjem).
May ¢ Ples, Smeciranje sa podbacivanjem lopte od strane trenera iz zone 4, 3, 2.

Akrobatika, Odbrana ¢ekicem.

Osnovni odbojkaski stavovi, Tehnika individualnog bloka — dokorak i prekorak.

Skola tréanja, ¥Igra 6:6 (gorniji servis, prijem éeki¢em, dizanje lopte i napad smeéiranjem).
Ples, Gornji servis sa zadatkom (paralela i dijagonala).

Akrobatika, Smeciranje sa zadatkom (paralela i dijagonala).

Stavovi i polozaji, *Igra 6:6 (gornji servis, prijem ceki¢em, dizanje lopte i napad smeciranjem).
Skola bacanja loptice, Tehnika dvojnog bloka — kretanje.

Ples, *Igra 6:6 (gornji servis, prijem ¢ekicem, dizanje lopte i napad smeciranjem).
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Finalno mjerenje:

Jun * antropometrijske karakteristike

* motorne sposobnosti

tion of errors if necessary. In terms of targeted and
specific (situational) exercises, they were slightly less
represented than those mentioned above — not mea-
ning that this very important part of practice for
competition age was treated to a significantly less
extent. Volleyball school “DIF” orientation is that
children should not be introduced in specialization
too eatly (Kenny & Gregory, 2000).

Data processing

The data obtained through research will be analyzed
through processes of descriptive and comparative
statistics. The data were analyzed using SPSS19.0
program.

In the area of comparative statistics, the research
applied the T-test for small dependent samples — for
evaluating the significance between average results
acquired at the initial and final test for almost each
variable (all variables from anthropometric area and
all variables from morphological area).

RESULTS

Table 2 shows the main descriptive indicators of
the tested gitls, with data on age and basic morpho-
logical characteristics. Based on the results, it can be
seen that the average height of examinees was 161.15

TABLE 2

na pravilno izvodenje odbojkaskih elemenata tehnike,
uz eventualnu korekciju gresaka. Kada su u pitanju
usmerene i specificne (situacione) vezbe, one su, u
odnosu na gore navedene, imale malo manju zastupljenost
— ali to ne znaci da je ovaj vazan deo treninga
takmicarskog uzrasta bio znatno manje tretiran.
Orijentacija skole odbojke “DIF” je da decu ne bi
trebalo uvoditi rano u specijalizaciju (Kenny i Gregory,
2006).

Obrada podataka

Podaci dobijeni tokom istrazivanja, obradeni su
postupcima deskriptivne i komparativne statistike.
Podaci su obradeni pomocu programa SPSS 19.0.

1z prostora komparativne statistike, koriscen je
T-test za male zavisne uzorke — prilikom testiranja
znacajnosti izmedu prosecnih rezultata dobijenih na
inicijalnom i finalnom merenju za svaku varijablu (sve
varijable iz antropomotori¢kog prostora, kao 1 sve
varijable iz morfoloskog prostora).

REZULTATI

Na Tabeli 2 su prikazani osnovni deskriptivni
pokazatelji testiranih devojcica sa podacima o uzrastu
i osnovnim morfoloskim karakteristikama. Na osnovu
rezultata se moze videti, da je prose¢na visina ispitanica

The results of initial testing of main descriptive indicators of the tested
examinees, with data on age and basic morphological characteristics.

TABELA 2

Rezultati inicijalnog merenja osnovnih deskriptivnih pokazatelja testiranih

ispitanica, sa podacima o uzrastu i osnovnim morfoloskinm karakteristikama.

N Min Max M SD V%
A 40 13.00 14.00  13.500 513 3.80
BH 40 144.00  175.00 161.150 8.833 5.48
BM 40 33.00 65.00  49.625 8.547 17.22
BMI 40 15.07 24.14  19.040 2.292 12.04

Legend/Legenda: A - Age (Uzrast); BH - Body High (Visina tijela); BM - Body Mass (Tezi-
na tijela); BMI - Body Mass Index; N - Total number of partcipants (Ukupan broj
ispitanika); Min - Minimum (Minimum); Max - Maximum (Makimium); M - Sample
mean (Aritmeticka stedina); SD - Standard deviation (Standardna devijacija);

cV% - % of coefficinet of variation (% koeficijent vatijacije).
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ge BMI value 19.02 kg/cm?

Table 3. shows the main descriptive characteristi-
cs of explosiveness, speed and preciseness. It also
shows the maximum and minimum values of test
results, standard deviation results, coefficient of va-
riation and average values.

TABLE 3

prose¢na vrednost BMI 19,04 kg/cm?.

Na Tabeli 3 su prikazani i osnovni deskriptivni
pokazatelji eksplozivnosti, brzine i preciznosti. Takode
su prikazane i najvece vrijednosti rezultata testova,
minimalne vrijednosti, vrednosti standardne devijacije,
koeficijenta varijacije, kao i prose¢ne vrednosti.

The results of initial testing examinees— the data onevaluated motor skills.

TABELA 3

Rezultati inicijalnog testiranja ispitanica — podaci o procenjenim motorickim varijablama.

N Min Max M SD %
SLJ 40 160.00  190.00 176.750 8.472 4.79
BR 40 210.00  240.00 226.250 7.412 3.27
20R 40 4.00 5.00 4.530 .289 6.37
RLOP 40 22.00 30.00  27.050 2.724 10.07
RLUP 40 19.00 28.00  23.750 3.059 12.88
RLS 40 7.00 10.00 8.250 967 11.72

Legend/Legenda: SLJ - Standing long jump (Skok u dalj iz mesta); BR - Block reach (Do-
hvat u bloku); 20R - 20 m running (Trc¢anje na 20 m); RLOP - Rassel-Lange test —
overhand pass the wall (Rassel-Langeov test odigravanja lopte “prstima” od zid);
RLUP - Rassel-Lange test — underhand pass the wall (Rassel-Langeov test odigravanja
lopte “Ceki¢em” od zid); RLUP - Rassel-Lange test serve - the number of successful
serves (Rassel-Langeov test servisa - broj ubacenih servisa); N - Total number of part-
cipants (Ukupan broj ispitanika); Min - Minimum (Minimum); Max - Maximum (Ma-
kimium); M - Sample mean (Aritmeticka sredina); SD - Standard deviation (Standat-

dna devijacija); cV% - % of coefficinet of variation (% koeficijent vatijacije).

Table 4 shows the results of main descriptive
indicators of tested examinees, with the data on age
and basic morphological characteristics.Based on the
results after three months, it can be noted that there
were no significant alterations in terms of height,
body weight and BMI. Certainly, this fact is not de-
termined by experiment, but it is the effect of grow-
th factors.

Table 5 shows the main descriptive characteristics
of explosiveness, speed and preciseness. It also shows
the maximum and minimum values of test results,
standard deviation results and average values.

DISCUSSION

Based on obtained results, it can be noted that, no
significant alterations were seen in height, body wei-
ght and BMI (even though there was a minor incre-
ase of average value of body height and a decrease
of average value of body weight and BMI). However,
improvements (at varied degrees) were noted regarding

Na Tabeli 4. su prikazani rezultati osnovnih
deskriptivnih pokazatelja testiranih ispitanica, sa
podacima o uzrastu i osnovnim morfoloskim
karakteristikama. Na osnovu dobijenih rezultata
mijerenja moze se utvrditi da nije doslo do znacajnijih
pomaka u smislu tjelesne visine, tjelesne mase 1 BML.
Naravno, ova ¢injenica nije uslovljena eksperimentom,
vec je to efekat faktora rasta.

Na Tabeli 5. su prikazani i osnovni deskriptivni
pokazatelji eksplozivnosti, brzine i preciznosti. Takode
su prikazane i najvece vrijednosti rezultata testova,
minimalne vrijednosti, vrijednosti standardne devijacije,
kao i prosecne vrijednosti.

DISKUSIJA

Na osnovu dobijenih rezultata moze se zakljuciti
da kod tjelesne visine, tjelesne mase i BMI-a, nije doslo
do znacajnih promjena (mada je evidentno minimalno
povecanje prosjecne vrednosti telesne visine, kao i
smanjenje prosjecne vrijednosti telesne mase i BMI-a).
Medutim, kod opstih i specificnih motorickih sposobnosti
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TABLE 4
The results of main descriptive indicators of ftested examinees,
with data on age and basic morphological characteristics.

TABELA 4
Rezultati osnovnib deskriptivnib pokazatelja finalnog merenja testiranib ispitanica,
sa podacima o ugrastu i osnovnim morfoloskin karakteristikanma.

N Min Max M SD V%
Al 40 13.00 14.00  13.500 513 3.79
BH1 40 145.00  176.00 161.950 8.982 5.54
BM1 40 33.00 64.00  48.800 8.340 17.09
BMI1 40 14.86 23.57  18.527 2.219 11.97

Legend/Legenda: A - Age (Uzrast); BH - Body High (Visina tijela); BM - Body Mass (Tezi-
na tijela); BMI - Body Mass Index; N - Total number of partcipants (Ukupan broj
ispitanika); Min - Minimum (Minimum); Max - Maximum (Makimium; M - Sample
mean (Aritmeticka sredina); SD - Standard deviation (Standardna devijacija);

cV% - % of coefficinet of variation (% koeficijent vatijacije).

TABLE 5

The results of final testing — data on evaluated motoric variables.

TABELA 5
Rezultati finalnog testiranja ispitanica — podaci o procenjenim motorickim varijablanma.
N Min Max M SD %

SLJ1 40 170.00  200.00 184.750 8.347 4.52
BR1 40 210.00  245.00 229.750 8.347 3.63
20R1 40 4.00 4.90 4.450 265 5.49
RLOP1 40 25.00 33.00  28.600 1.903 6.65
RLUP1 40 22.00 30.00  26.350 2.159 8.19
RLS1 40 7.00 10.00 8.850 813 9.18

Legend/Legenda: SLJ - Standing long jump (Skok u dalj iz mesta); BR - Block reach (Do-
hvat u bloku); 20R - 20 m running (Trcanje na 20 m); RLOP - Rassel-Lange test —
overhand pass the wall (Rassel-Langeov test odigravanja lopte “prstima” od zid);
RLUP - Rassel-Lange test — underhand pass the wall (Rassel-Langeov test odigravanja
lopte “Ceki¢em” od zid); RLUP - Rassel-Lange test serve - the number of successful
serves (Rassel-Langeov test servisa - broj ubacenih servisa); N - Total number of part-
cipants (Ukupan broj ispitanika); Min - Minimum (Minimum); Max - Maximum (Ma-
kimium; M - Sample mean (Aritmetic¢ka sredina); SD - Standard deviation (Standardna

devijacija); V% - % of coefficinet of variation (% koeficijent varijacije).

general and specific motor skills after 3 months of
volleyball practice.

As for general motor skills, the least improvement
was noted at the “20m running” test. This comes as
logical, because speed is a motor skill that is very
difficult to improve, particularly at the age 13-14 —
when the natural growth of speed skills is being fi-
nalized (Cole, Bellizzi, Flegal, & Dietz, 2000). Stati-

je uocljivo poboljsanje (u razlicitom stepenu) nakon
3 meseca odbojkaskog treninga.

Kada je u pitanju opsta motorika, najslabije
poboljsanje je utvrdeno kod testa ,,tr¢anje na 20m®.
Ovo je ilogi¢no, jer je brzina motoricka sposobnost
koja se veoma tesko moze poboljsati, pogotovo u
uzrastu od 13-14 godina — kada se prirodni prirast
brzine privodi kraju (Cole, Bellizzi, Flegal i Dietz,
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TABLE 6

The results of statistical difference (statistical significance) of tested examinees — comparison of initial and final t

esting and evaluation of morphological and motoric characteristics and skills (t-test for small dependent samples).

TABELA 6

Rezultati statisticke razlike (statisticka 3nacajnost) testiranih ispitanica u odnosu na inicijalno i finalno merenje

7 procenivanje morfoloskib i motorickih karakteristika i sposobnosti (t-test za male avisne uzgorke).

& p
Pair 1 498 39 .620
Pair 2 .190 39 .850
Pair 3 1.050 39 300
Pair 4 -13.597 39 .000
Pair 5 -1.398 39 170
Pair 6 589 39 .560
Pair 7 -2.121 39 .040
Pair 8 -9.313 39 .000
Pair 9 -2.130 39 .040

Legend/Legenda: Pair 1 - Body height - Body height 1 (Visina tijela - Visina tijela 1);
Pair 2 - Body mass - Body mass 1 (Masa tijela — Masa tijela 1); Pair 3 - BMI - BMI 1;
Pair 4 - Standig long jump - Standig long jump 1 (Skok u dalj iz mjesta - Skok u dalj iz
mjesta 1); Pair 5 - Block reach - Block reach 1 (Dohvat u bloku - Dohvat u bloku 1);
Pair 6 - 20 m running - 20 m running 1 (Tr¢anje na 20 m - Tr¢anje na 20 m 1);
Pair 7 - Rassel-Lange test, overhand pass the wall - Rassel-Lange test, overhand pass
the wall 1 (Rassel-Langeov test odigravanja lopte “prstima” od zid - Rassel-Langeov

test odigravanja lopte “prstima” od zid 1); Pair 8 - Rassel-Lange test, underhand pass
the wall - Rassel-Lange test, underhand pass the wall 1 (Rassel-Langeov test odigrava-
nja lopte “cekicem” od zid - Rassel-Langeov test odigravanja lopte “ceki¢em” od zid
1); Pair 9 - Rassel-Lange test serve, the number of successful serves - Rassel-Lange
test serve, the number of successful serves 1 (Rassel-Langeov test servisa, broj ubace-
nih servisa - Rassel-Langeov test servisa, broj ubacenih servisa 1); ¢ - Student's distri-
bution (Studentova distribucija); df - Degrees of freedom (Stepeni slobode); p - Pro-

bability (Vjerovatnoca).

stically, significant improvement was seen at the test
“standing long jump”. In terms of*‘block reach” test,
it was also determined that post-tests showed impro-
ved results — but the improvements were less signifi-
cant (which can be explained with the fact that the
methodology of teaching volleyball technique does
not involve many exercises insisting on maximum
engagement of vertical component of speed power
and leg extensor explosiveness — meaning that the
practice does not include many vertical jumps — stan-
ding or running.

On the other hand, for specific motor skills, one
may note that the post-test brought improved results
— at a more significant degree than with general mo-
tor skills. That is, the 3-month volleyball practice
influenced the changes in observed variables, and
statistical significance was determined in regards to

2000). Statisticki znacajno poboljsanje rezultata je
utvrdeno kod testa ,,skok u dalj iz mesta®“. Kada je u
pitanju test ,,dohvat u bloku®, takode je utvrdeno
poboljsanje rezultata u post-testu — ali je poboljsanje
manje izrazeno (Sto moze da se objasni time $to, u
metodici obucavanja odbojkaske tehnike, nema mnogo
vjezbi koje insistiraju na maksimalnom angazovanju
vertikalne komponente brzinske snage i eksplozivnosti
opruzaca nogu — $to bi znacilo da nema mnogo
vertikalnih odskoka — §to iz mesta, $to iz kretanja.

S druge strane, kada se radi o specificnim motorickim
sposobnostima, moze se uociti da je, u post-testu,
doslo do poboljsanja rezultata — i to u znacajnijim
okvirima nego kod rezultata opstih motorickih
sposobnosti, odnosno tromesecni odbojkaski trening
tehnike je uticao na promjene posmatranih varijabli,
a statisticka znacajnost je utvrdena kod testova
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specific motor skills tests, as well as the standing long
jump test.

The results show that the applied model of vol-
leyball practice dominantly influenced the specific
motor skills, in compatison to general motor skills.
The obtained results testify in favorof the applied
model o volleyball practice to the educational component,as
opposed to the development component from the
aspect of physical skills, which is consistent with
thecurrent theory of training methodology. The chan-
ges observed in the presentation ofspecific motor
skills are the result of training program within the
three months of practiceperformed on examinees.
Namely, the practice program focused exclusively on
the technique, that is, the specific motor skills, and
therefore had to provide the above given results
(Nesi¢, 2002). On the other hand, as for general mo-
tor skills tested, the long jump was the only indicator
that involved a significant difference — which can be
interpreted as the product of movement and loco-
motion in the course of specific motor skills practice
(Jankovi¢ & Mareli¢, 1995). The movement and lo-
comotion manifested hereby are in a horizontal plane,
that is, they require sudden shifts of running directi-
on and course (running forward-backward, sideways...).
This is in line with the expression of agility, and
certainly contributed to the development of leg
extensor explosiveness —in terms of horizontal com-
ponent, which is important for the result onstanding
long jump test in this case (Dopsaj, 1994; Milisic,
2003).

The results showed that, after three months of
applied volleyball practice, there were certain impro-
vements in the general and specific anthropomotoric
skills tested. Certainly, one should take into account
that it was not possible to form a control group, so
for that reason, there is a possibility of certain error
in the obtained result.In terms of height and body
weight, there were no statistically significant changes
during this period, therefore it can be considered that
this error is negligible (meaning that the effect of
maturation, as a measure of internal validity of sta-
tistical inference, was not significant).

CONCLUSION

This study involved a pre-test / post-test experi-
mental research design, but without a control group.
Based on the obtained results, it can be noted that
both of the defined research hypotheses were con-
firmed. The results showed that, after three months
of volleyball practice, there was certain improvement
in the general and specific motor skills tested. Addi-
tionally, the results also showed that the impact of
applied model of volleyball practice was more domi-
nant in terms of specific motor skills, compared to

specificnih motorickih sposobnosti, kao i kod testa
skok u dalj iz mesta.

Rezultati pokazuju da je primjenjeni model
odbojkaskog treninga dominantno uticao na specificnu
motoriku, u odnosu na opstu. Dobijeni rezultati govore
u prilog uticaja primjenjenog modela odbojkaskog
treninga na edukativhu komponentu, nasuprot razvojne
sa aspekta fizickih sposobnosti, §to se poklapa sa
postojec¢om teorijom metodike obucavanja. Promjene
do kojih je doslo u ispoljavanju specificne motorike
su rezultat programa trenaznog procesa u tri mjeseca
treninga, koji je sproveden na ispitanicima. Naime,
program treninga je bio posveéen samo tehnici,
odnosno specificnoj motorici, te je stoga moralo da
dode do pomenutih razlika (Nesi¢, 2002). S druge
strane, od testiranih opstih motorickih sposobnosti,
jedino je kod skoka u dalj doslo do znacajnije razlike
— Sto se moze komentarisati kao produkt kretanja i
lokomocija prilikom treniranja specificnih motorickih
sposobnosti (Jankovi¢ 1 Mareli¢, 1995). Kretanja i
lokomocije koje se manifestuju tom prilikom su u
hotizontalnoj ravni, odnosno prisutne su nagle promjene
pravca i smjera kretanja (istr¢avanja naprijed — nazad,
u stranu...), $to odgovara ispoljavanju agilnosti, a $to
svakako doprinosi razvoju eksplozivnosti opruzaca
nogu — kada je u pitanju horizontalna komponenta,
§to je vazno za rezultat u skoku u dalj iz mesta, u
ovom slucaju (Dopsaj, 1994; Milisi¢, 2003).

Rezultati su pokazali da je, poslije tri mjeseca
primjene odbojkaskog treninga, doslo do odredenog
poboljsanja opstih i specificnih antropomotorickih
sposobnosti koje su testirane. Naravno, treba uzeti u
obzir da nije postojala moguénost formiranja kontrolne
grupe, te iz tog razloga postoji mogucnost odredene
greske u dobijenim rezultatima. U pogledu tjelesne
visine i tjelesne mase, nije doslo do statisticki znacajnih
promjena u ovom periodu, te se moze reci da je ta
greska zanemarljiva ($to znaci da efekat maturacije,
kao mjera unutrasnje valjanosti statistickog zakljucivanja,
nije znacajno izrazen).

ZAKLJUCAK

U ovom istrazivanju, bio je aktuelan pre-test —
post-test eksperimentalni nacrt istrazivanja, ali bez
kontrolne grupe. Rezultati su pokazali da je, posle tri
meseca primene odbojkaskog treninga, doslo do
odredenog poboljsanja opstih i specificnih motorickih
sposobnosti koje su testirane. Takode, rezultati su
pokazali da je primenjeni model odbojkaskog treninga
dominantno uticao na specifi¢nu mototiku, u odnosu
na opstu. Predselekcija i selekcija imaju svoj puni

smisao jedino kada se ne oslanjaju samo na procjenu
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the general. Pre-selection and selection make their
full purpose only when they rely not only on the as-
sessment of current characteristics and skills, but
when they are observed and evaluated as part of
estimation of development that should occur as a
result of sports training process (Stojanovié, Kosti¢,
& Nesi¢, 2005, 2010).

Testing of motor skills is only an auxiliary infor-
mation, which certainly cannot provide insight on the
overall condition of trained skills, as practice is a much
more complex skill development process — not only
of physical skills, but their maximum application in
specific competition circumstances (Zatsiorsky &
Kraemer, 1995).

ACKNOWLEDGEMENTS

The study was developed within the project “The
effects of applied physical activity on the locomotion,
metabolism, psycho-social and educational status of
the population of the Republic of Serbia” classified
under No. 11147015, as part of sub-project “The ef-
fects of applied physical activity on the locomotion,
metabolism, psycho-social and educational status of
athletes population of the Republic of Serbia” finan-
ced by the Ministry of Education, Science and Tech-
nological Development of the Republic of Serbia—The
cycle of scientific projects 2011-2014.

REFERENCES

Bompa, T. (2005). Cjelokupan trening za mlade
pobjednike [Total training for young
champions|. Zagreb, HR: Gopal.

Cole, T, Bellizzi, M., Flegal, K., & Dietz, W. (2000).
Establishing a standard definition for child
overweight and obesity worldwide: international
survey. MBJ, 320(7244), 1240-1243.

Dopsaj, M. (1994). Metode podizanja i odrgavanja
sportske forme kod vrhunskib sportista u sportskim
dgrama [Methods of raising and maintaining the
sports form in elite athletes in sports games|.
Belgrade, RS: Jugoslovenski zavod za fizicku
kulturu i medicinu sporta.

Ivani¢, S. (1988). Kriterijumi za procenu fizickog ragvoja
7 fizickibh sposobnosti dece i omladine nzrasta od 7 — 19
godina (normativi) |Criteria for evaluation of
physical development and physical abilities of
children and adolescents aged 7 - 19 years
(norms)]. Belgrade, RS: Gradska samoupravna
interesna zajednica fizicke kulture Beograda.

Ivanovi¢, J., Dopsaj, M., Nesi¢, G., & Stankovié, R.
(2010). Polni dimorfizam kod razli¢itih
indikatora za procenu izometrijske eksplozivne
sile opruzaca nogu [Sexual dimorphism in

aktuelnih osobina i sposobnosti, ve¢ se posmatraju i
vrednuju u sklopu sa prognoziranjem prirasta, koji
treba da donese proces sportske obuke (Stojanovic,
Kosti¢ i Nesi¢, 2005, 2010).

Testiranje motorickih sposobnosti je samo pomoc¢na
informacija, koja nikako ne daje uvid o cjelokupnom
stanju treniranosti, jer je trening mnogo kompleksniji
proces usavrsavanja — ne samo fizicke sposobnosti,
ve¢ 1 njenog maksimalnog ispoljavanja u konkretnim

uslovima takmicenja (Zatsiorsky i Kraemer, 1995).

ZAHVALNOST

Rad je dio Projekta ,,Efekti primenjene fizicke
aktivnosti na lokomotorni, metaboli¢ki, psiho-socijalni
1 vaspitni status populacije Republike Srbije” pod
brojem 11147015, a kao dio potprojekta “Efekti
primenjene fizicke aktivnosti na lokomotorni, metabolicki,
psiho-socijalni i vaspitni status populacije sportista
Republike Stbije” koji se finansira od strane Ministarstva
prosvete, nauke i tehnoloskog razvoja Republike Srbije
— Ciklus nauc¢nih projekata 2011-2014.

various indicators for assessing explosive
isometric knee extensor force|. Fizitka kultura,
64(1), 46-061.

Jankovi¢, V., & Mareli¢, N. (1995). Odbojka
[Volleyball]. Zagreb, HR: Fakultet fizicke
kulture.

Jurko, D., Nesi¢, G., & Stojanovié, T. (2013). Does
precompetitive anxiety affect perceived
competitive efficacy of volleyball players? Facta
Universitatis Seties: Physical Education and Sport,
11(1), 57-64.

Kenny, B., & Gregory, S. (2006). 1 olleyball — steps to
suecess. Champaign, 1L: Human Kinetics.

Martinovi¢, J., Dopsaj, V., Kotur-Stevuljevié, J.,
Dopsaj, M., Vujovié, A., Stefanovié, A., & Nesi¢
G. (2011). Oxidative stress biomarker
monitoring in elite women volleyball athletes
during a 6-week training period. | Strength Cond
Res, 25(5), 1360-1367. doi: 10.1519/
JSC.0b013e3181d85a7f; PMid: 21157395

Milisi¢, B. (2003). Upravijanje treningor [Management
of training]. Belgrade, RS: Autor.

Nesic, G. (2002). Osnovi antropomotorike
[Fundamentals of anthropomotorics|. Belgrade,
RS: Sportska akademija.

214



Nesi¢, G. i saradnici: UTICA] TRENINGA NA OPSTE I SPECIFICNE...

Sportlogia 2013, 9(2), 201-216

Nesi¢, G. (2005). Model rada odbojkaske skole
[Operating model of volleyball school]. Sportska
medicina, 5(3), 136—145.

Nesi¢. G. (2008). Struktura takmicarske aktivnosti
odbojkasica [Structure of competitive activity in
female volleyball players|. In L. Radisavljevi¢
and L. Moskovljevi¢ (Eds.), Godisnjak No 14 (pp.
89-111). Belgrade, RS: Fakultet sporta i fizickog
vaspitanja.

Nesi¢, G. Sikimi¢, M., 1li¢, V., & Stojanovié, T.
(2011). Play structure of top female volleyball
players: explorative factorial approach. Br |

Received: November 1, 2013
Revision received: December 5, 2013
Accepted: December 13,2013

Correspondence to:

Goran Nesi¢, PhD

Fakultet sporta i fizickog vaspitanja
Blagoja Parovica 156

11030 Belgrade

Serbia

Phone: 00381 64 11 36 305

E-mail: goran.nesic@fsfv.bg.ac.rs

Sports Med, 45, 541. doi: 10.1136/
bjsm.2011.084558.24

Stojanovi¢, T., Kosti¢, R., & Nesi¢, G. (2005).
Odbojka [Volleyball]. Banja Luka, BA: Fakultet
fizickog vaspitanja i sporta.

Stojanovic, T., Kosti¢, R., & Nesi¢, G. (2010).
Odbojka — tebnika i taktifa [Volleyball - technique
and tactics|. Banja Luka, BA: Fakultet fizickog
vaspitanja i sporta.

Zatsiorsky, B. M., & Kraemer, W. J. (1995). Science
and practice of strength training. Champaign,
11.: Human kinetics. PMid: 7595983

Primljeno: 1. novembar, 2013
Izmjene primljene: 5. decembra, 2013
Prihvaceno: 13 decembar, 2013

Korespodencija:

Dr Goran Nesic¢

Fakultet sporta i fizickog vaspitanja
Blagoja Parovica 156

11030 Beograd

Srbija

Telefon: 0038164 11 36 305
E-mail: goran.nesic@fsfv.bg.ac.rs

TRAININGSEFFEKTE ZU ALLGEMEINEN UND
SPEZIFISCHEN MOTORFAHIGKEITEN DER
VOLLEYBALLSPIELERINNEN
IM ALTER VON 13-14 JAHREN

Goran Nesi¢', Dejan Il1i¢'; Nikola Majstorovi¢!, Vladimir Gtbi¢! und NedZad Osmankac?

"Fakultit fur Sport und Leibeserziechung, Universitit in Belgrad, Serbien
Fakultit fur Sport und Toutismus, EduconsUniversitat, Serbien

Volleyball ist ein sehr attraktiver, interessantet,
komplexer und dynamischer Sportzweig, mit einer
schnellen Ubertragung von Aktien von einer Seite des
Feldes zur anderen, in dem die beiden Manschaften
versuchen, den Sieg mit einer groBeren Anzahl von
Punkten zu erreichen, durch einen erfolgreichen
Angriff oder Ubertélpelung des Gegners. (Nesi¢,
2011).

Physikalische Entwicklung und Verbesserung der
motorischen Fihigkeiten sind wichtige Komponenten,
auf die man durch die programmierten korperlichen
I“Jbungen, bzw. das Training wirken kann (Bompa,
2005). Der gegenwirtige Volleyball zeigt immer
mehr und immer wichtiger Bindung mit der Wissen-
schaft, die neue Wege und neue Ansichten auf das

Training der Volleyballspicler 6ffnet (Ivanovi¢ u.a.
2010). Da die Grundelemente des Volleyballs auch
eine Reihe von Motoriktitigkeiten einschlieBen, so
dass thre Ausfithrung richtig und gleichzeitig effizient
ist, ist auch selbstverstandlich und berrechticht zu
erwarten, dass die Trainingsarbeit auf Verbesserung
dieser Elemente auch auf die Entwicklung der mo-
torischen Fihigkeiten Einfluss einbringt. (Nesi¢ u.a.,
2011). Das zeitgendssische Volleyballspiel verlangt
von allen Spielern ein hohes Niveau der allgemeinen
motorischen aber auch spezifischen, und fiir Volley-
ballspiel und bestimmte Spielerpositionen typischen
Fahigkeiten (Martinovic u.a., 2011).

Das Ziel dieser Studie sind Ubersicht und Analyse
der Auswirkungen eines Volleyballtrainings auf die
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Anderungen von einigen allgemeinen und spezifischen
motorischen Fihigkeiten bei Volleyballspielerinnen
im Alter von 13 bis 14 Jahren, beziechungsweise das
Ziel ist festzustellen, ob ein dreimonatiges Training
der Volleyballtechnik die Verinderungen von beoba-
chteten Variablen beeinflussen wird.

Im Experiment nahmen 40 Volleyballspielerinnen
aus der Volleyballschule »DIF« in Belgrad teil. In
dieser Studie wird eine Probe von Variablen in zwei
Subproben (Variablen zur Bewertung der allgemeinen
Motorik und Variablen zur Bewertung der spezifischen
Fihigkeiten im Volleyball) unterteilt. Am ersten Tag
sind die Messungen von Kérpergréfie und Korper-
gewicht gemacht und die folgenden Tests durchge-
fihrt: Standweitsprung, Erreichbarkeit im Block, 20
m — Laufen und am zweiten Tag sind die verbleiben-
den drei Tests durchgefihrt: Russell-Lange-Test -
»Uberhandzuspiel Pass« , Russell-Lange-Test - »Un-
terhandzuspiel« und der Russell-Lange-Test - Service.

Die Anfangs- und Abschlusstesten waren mittels
einer Reihe von Tests tiber die Volleyballschiilerinnen
aus der Volleyballschule ,,DIF* durchgefthrt, in einer
Zeitspanne von drei Monaten — durch die Anwendung
der ,,Vortest-“ und ,,Nachtestmethode*

Wenn es sich um experimentelles Verfahren han-
delt, das drei Monate im Lauf war, ist es wichtig zu
betonnen, dass die Trainings vier Mal wochentlich je
90 Minuten stattfanden. Die Trainings sind mittwochs,
freitags, samstags und sonntags stattgefunden. Es ist
wichtig zu erwihnen, wenn es um die Trainings geht,
dass die Verbesserung der gewonnenen technischen
Elementen relevant war, und zwar durch den grofien
Umfang von verschiedenen Ubungen, als auch in
Fortsetzung des Erwerbens von neuen Elementen
des Volleyballspiels.

Aufgrund der erhaltenen Ergebnissen kann gesc-
hlossen werden, dass eine sptrbare Verbesserung in
allgemeinen und spezifischen motorischen Fihigkeiten
nach 3 Monaten der Volleyballtrainings zu sehen ist.
Wenn es um die allgemeine Motorik geht, wurde die
geringste Verbesserung im Test »20m Laufen® fest-
gestellt. Das ist auch logisch, weil die Geschwindi-
gkeit eine motorische Fihigkeit ist, die sehr schwer
zu verbessern ist, vor allem in der Altersgruppe von
13-14 Jahren - wenn die natlirliche Wachstumsrate
der Geschwindigkeit fast zu Ende ist (Cole i dr., 2000).
Eine statistisch signifikante Verbesserung der Ergeb-
nisse wurde fiir den Test »Standweitsprung* festgestellt.
Im Bezug auf den Test ,,Erreichbarkeit im Block*
wurde auch eine Verbesserung von Ergebnisen im
Nachtest festgestellt — jedoch ist diese Verbesserung
weniger ausgedriickt (diese Tatsache ist leicht zu er-

kliren, weil die Methodik der Volleyballschulung nicht
viele Ubungen umfaft, die auf ein maximalles Enga-
gement der vertikalen Komponente der Geschwin-
digkeitskraft und Exlposivitit vom Erstrecker des
Beins bestehen — d.h. es gibt nicht viele vertikale
Abspriinge, weder aus Stand, noch aus Bewegung
(Kosti¢, Stojanovic i Nesi¢, 2010).

Auf der anderen Seite, wenn es sich um die spe-
zifischen motorischen Fihigkeiten handelt, ist zu
bemerken, dass es im Nachtest eine Verbesserung der
Ergebnisse gibt - und zwar in einem wichtigeren
Umfang als bei Ergebnissen von allgemeinen moto-
rischen Fihigkeiten, bzw. ein dreimonatiges Training
der Volleyballstechniken die Verinderungen von
beobachteten Variablen beeinflusst hat und eine sta-
tistische Signifikanz in allen Tests von spezifischen
motorischen Fahigkeiten gefunden war. Die erhaltenen
Ergebnisse sprechen fir den Einfluss des angewandten
Modells des Volleyballtrainings auf die Bildungskom-
ponente, im Gegensatz zur Entwicklungskomponen-
te unter Aspekt von der kdrperlichen Fihigkeit, was
im Einklang mit der bestehenden Methodiktheorie
des Erwerbens von Motorikfahigkeit ist.

Es ist wichtig darafu hinzuweisen, dass es fir di-
ese Studie keine Méglichkeit gab, eine Kontrollgruppe
zu bilden. Aus diesem Grunde ist es nicht auszusc-
hlueBen, dass die eventuellen méglichen Fehler in
erworbenen Ergebnissen aufgetreten sind. Im Bezug
auf die KorpergréB3e und —gewicht ist in diesem
Zeitraum zu keinen statistisch relevanten Anderungen
gekommen, so dass man sagen kann, dass dieser
Fehler geringtiigio ist (das heil3t, der Effekt der Reifung
als Maf3 der internen Gtltigkeit der statistischen Sc-
hluBfogerung, nicht bedeutend ausgeprigt ist).

Anmerkung

Die Studie wurde im Rahmen des Projektes “Die
Auswirkungen der Anwendung von korperlichen
Aktivititen auf Bewegung, Stoffwechsel, psycho-so-
zialen- und Bildungsstand der Bevolkerung der Re-
publik Serbien” entwickelt, unter No. 11147015 klas-
sifiziert, als Teil des Subprojektes “Die Auswirkungen
der Anwendung von kérperlichen Aktivititen auf
Bewegung, Stoffwechsel, psycho-sozialen- und Bil-
dungsstand der Sportler der Republik Serbien® fi-
nanziert vom Ministerium fiir Ausbildung, Wissenschaft
und technologische Entwicklung der Republik Serbi-
en — der Zyklus von wissenschaftlichen Projekten
2011 — 2014.

Stichworte: Trainingseffekte, motorische Figihkeiten,
Volleyballspielerinnen.
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SUMMARY

The aim of this study was to confirm the differ-
ence in basic motor and situational motor abilities of
female handball players. Studies were conducted on
77 adult female handball players playing in the BiH
First Federal League and the First League of the
Republika Srpska. For basic-motor abilities, 18 vatiables
were used which covered factors for estimating seg-
mental speed, flexibility, coordination, power, repeti-
tive power, and balance. Situational motor capabilities
were tested using five hypothetical latent factors which
are responsible for situational efficiency in handball:
speed of ball handling, precision, throwing strength,
speed without the ball, and ball handling;

Discriminative analysis of quantitative differ-
ences showed that statistically significant differences
exist between the capabilities of players from the BiH
First Federal League and the First League of the
Republika Srpska. Our results can aid in better un-
derstanding, tracking, analyzing and perfecting con-
ditioning and tactical preparation for female handball
players at various levels of competition, all in the aim
of achieving better quality of competition for senior
handball players in BIH.

Key Words: basic motor and situational motor
abilities, differences, handball.

SAZETAK

Osnovni cilj ovog istrazivanja bio je utvrditi razlike
u bazi¢no-motorickim i situaciono-motorickim spo-
sobnostima rukometasica. Istrazivanje je uradeno na
77 rukometasice, seniorskog uzrasta iz Prve federalne
lige BIH i Prve lige Republike Srpske .U prostoru
bazi¢no-motoricke sposobnosti koristeno je 18 vari-
jabli koje su obuhvatale faktore za procjenu segmen-
tarne brzine, fleksibilnosti, koordinacije, eksplozivne
snage, repetitivne snage i ravnoteze. Situaciono-motoricki
prostor je posmatran i obuhvata pet hipotetskih la-
tentnih faktora koji su odgovorni za situacionu efi-
kasnost u rukometu: brzina baratanja sa loptom,
preciznost, snaga izbacaja lopte, brzina kretanja bez
lopte, baratanje loptom.

U analiza kvantitativnih razlika na multivarijantnom
nivou, diskriminativnom analizom, izmedu Prve
federalne lige BIH i Prve lige Republike Srpske u
situaciono-motorickim i bazicno-motorickim sposob-
nostima dobili smo da se nivoi takmicenja razlikuju
odnosno da postoji statisticka znacajnost izmedu
tretiranih nivoa takmicenja. Dobijeni rezultati mogu
doprinijeti boljem razumijevanju pracenja, anal-
iziranja te boljem usavrsavanju kondicijske i tehnicko-
takticke pripreme rukometasica na razli¢itim nivoima
takmicenja, a sve u cilju postizanja veceg kvaliteta
takmicenja seniorskih rukometasica u Bosni i Herce-
govini.

Kljuéne rijeci: bazi¢na motorika i situaciona moto-
rika, razlike, rukomet.
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INTRODUCTION

Modern handball is exceptionally quick and explo-
sive and is made up of varying physically intense
movements which require high level motor skills ,
both basic and specific (Czerwinski, 1995; Pug, 2005).

Basic motor abilities form the basis for further
development of specific motor abilities which are
directly responsible for achieving quality results (Brcic,
Viski¢ Stalec, & Jaklinovi¢ Fressl, 1997; Demir, 2000).
The existence of five latent situational motor dimen-
sions in handball has been confirmed by various
authors and they are as follows: accuracy, ball handling,
speed of movement with the ball, speed of movement
without ball and throwing strength.

Kules and Simenc (1983) researched the impact
of basic motor abilities on the success of players in
handball, and they found that explosive strength (both
horizontal and vertical leaping ability and the type of
throw), accuracy, speed of movement (with and wi-
thout the ball) and coordination define the quality of
the player.

Handball is increasingly dominated by action and
reaction speed, strength, and aggresiveness, as well as
the versatility of the player as reflected by how many
different positions he/she can play (Delija, Simenc,
& Vuleta, 1995; Rogulj, 2000; Sthoj, Rogulj, Padovan,
& Kati¢, 2001; Vuleta, Milanovi¢, & Serti¢, 2003).

Players are required to improve their ability to
perform elements of technique with maximum in-
tensity and develop their agility and explosive-reacti-
ve movement both in offense and defense

Due to the number of powerful shots, attacks on
goal, taxing duels between players, and leaps in de-
fence and offense, players consume large amounts
of energy during the game. As such, a handball game
demands much energy (Mujezinovi¢, 2008; Vuleta,
Milanovié, & Serti¢, 1999).

The aim of this study is to determine the diffe-
rences and magnitude of differences at different levels
of competition based on basic motor and situational
motor indicators.

METHODS
Sample of entities

Studies were conducted on 77 physically fit, adult
female handball players. All were players from the
BiH First Federal League and the First League of the
Republika Srpska, who were registered with the BiH

uvoD

Danasnji moderni rukomet igra je izuzetno brzih,
eksplozivnih i visestruko slozenih pokreta, razvoja
akcija, situacionih rjesavanja problema, a koje sve
zajedno obiljezava nivo intenziteta aktivnosti §to
zahtijeva od igraca visok nivo sposobnosti, kako
bazi¢nih tako specifiénih (Czerwinski, 1995; Dug,
2005).

Uticaj bazi¢nih motorickih sposobnosti ¢ini osnovu
za daljnju nadogradnju specificnih motorickih
sposobnosti koje su direktno odgovorne za postizanje
kvalitetnih rezultata (Bréi¢, Viski¢ Stalec i Jaklinovié
Fressl, 1997; Demir, 2000). Postojanje pet latentnih
situacijsko-motorickih dimenzija u rukometu potvrdeno
je od strane brojnih autora a to su: preciznost, baratanje
loptom, brzina kretanja igraca s loptom, brzina kretanja
igraca bez lopte i snaga izbacaja lopte.

Jo$ su Kules i Simenc (1983) istrazivali uticaj
bazi¢nih motorickih sposobnosti na uspjeh u rukometu
i utvrdili da eksplozivna snaga (horizontalne i vertikalne
skoc¢nosti te tipa bacanja), preciznost, brzina kretanja
igraca sa 1 bez lopte te koordinacija definisu efikasnost
rukometasa. U rukometu sve vise dominiraju akcijska
i reakcijska brzina, snaga, agresivnost, kao i univerzalnost
igraca sa stanovista pozicije u igri (Delija, Simenc i
Vuleta, 1995; Rogulj, 2000; Srhoj, Rogulj, Padovan i
Kati¢, 2001; Vuleta, Milanovié 1 Serti¢, 2003).

Od igraca se zahtijeva poboljsanje sposobnosti
izvodenja elemenata tehnike maksimalnim intenzitetom,
razvoj agilnosti i eksplozivno-reaktivnog nacina kretanja
kako u napadackim tako i u odbrambenim akcijama.

Uzimajuéi u obzir snazne udarce loptom napadaca
na gol, veliki broj snaznih duela igraca odbrane i
napada po kojima je rukomet poznat, veliki broj
skokova u odbrani i napadu, maksimalno brze kretnje
igraca u kontranapadu 1 ostale faktore, pouzdano se
moze reci da je potrosnja energije na utakmici veoma
visoka. To znaci da je u rukometnoj igri u velikoj mjeri
eksploatisana i energetska komponenta (Mujezinovié,
2008; Vuleta, Milanovic¢ i Serti¢, 1999).

Cilj ovog istrazivanja je da na osnovu istrazivanih
prostora bazi¢no-motorickih i situaciono-motorickih
sposobnost, utvrdimo razlike i nivo razlika rukometasica
na razlicitim nivoima takmicenja.

METODE
Uzorak entiteta

Istrazivanje je sprovedeno na uzorku od 77
rukometasica, seniorskog uzrasta, klinicki zdravih.
Sve ispitanice su rukometasice Prve federalne lige
BIH i Prve lige Republike Srpske, registrovane u
Rukometnom Savezu Bosne i Herzegovine. Definisanje
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Handball Federation. Definition of motor model in

this study was done in accordance with Kurelic et al
(1975).

Simple of variables

To measure basic motor abilites, we used 18 vari-
ables. To measure situational motor capabilites we
used five variables.

Variables for determining basic motor capablities:

* Hand tapping — MSBTAP,

¢ Leg tapping — MSBTAN,

* Bend, body twist, touch — MSBPZD,

¢ Flex movement with a stick — MFLISK,

e Full extensions on a benchs — MFDPK,|

* Splits — MFSPA,

* Standing on one leg crosswise on a bench with
eyes closed — MRRAYV,

* Standing on a turned bench — MRSOK,

* Balancing on a narrow beam— MRSUK,

* Back extensions — MRSIST,

* 30 second sit ups — MRSD30,

e Push-ups — MRSSK,

* Coordination with pole — MKIKOP,

e Slalom with three medicine balls — MKS3M,

e 20 steps with pole — MK2IP,

* Long jump from stationary position —- MESDM;

* Throwing a medicine ball from a lying position
— MFEBML,

* Vertical leap — MESVS.

Variables for determining situational motor capa-
bilities:

* Ball handling in a slalom — SMVLS,

¢ Shooting at a target — SMGLC,

* Shooting at a distance from a walk — SMSLD,

* Running in a triangle in a basic defensive posi-

tion — SMTTOS,
* Shooting against a wall for 20 seconds — SMSZ20.

Statistical analysis

Differences between the BiH First Federal League
and the First League of the Republika Srpska players,
for each applied variable, were confirmed by a discri-
minative analysis.

RESULTS AND DISCUSSION

We analyzed discriminate differences between
basic-motor and situational-motor abilities of hand-
ball players from First federal league of BH and First
League of the Republika Srpska.

In Table 1 was tested covariance matrix of simi-
larity between two sub-samples (Rado & Wolf, 2002)
between respondents from First federal league and

motorickog modela u ovom istrazivanju izvrseno je
na osnovu modela strukture motorickih sposobnosti
koje su definisali Kureli¢ i saradnici (1975).

Uzorak varijabli

U prostoru bazi¢no-motorickih sposobnosti
koristeno je 18 varijabli. U prostoru situaciono-
motorickih sposobnostii obuhvaéeno je pet varijabli.

Varijable za procjenu bazi¢no- motorickih sposobnosti:

* Taping rukom - MSBTAP,

* Taping nogom - MSBTAN,

* Pretklon- zasuk- dodir - MSBPZD,

* Iskret sa palicom - MFLISK,

e Duboki pretklon na klupici - MFDPK,

* Spagat - MFSPA,

* Stajanje na jednoj nozi sa zatvorenim oc¢ima -
MRRAV,

* Stajanje na obrnutoj klupici - MRSOK

* Stajanje uzduz klupice za ravnotezu - MRSUK,

¢ Ispravljanje trupa - MRSIST,

* Dizanje trupa za 30 sekundi - MRSD30,

* Sklekovi - MRSSK,

* Koordinacija sa palicom - MKKOP,

e Slalom sa tri medicinke - MIKS3M,

20 iskoraka sa palicom - MK2IP,

 Skok u dalj iz mjesta - MESDM,

* Bacanje medicinke (lezeéi) na ledima - MFEBML,

* Vertikalni skok, sargent - MESVS.

Varijable za procjenu situaciono- motorickih
sposobnosti:

* Vodenje lopte u slalom - SMVLS,

* Gadanje loptom u cilj - SMGLC,

» Sutiranje loptom na daljinu iz koraka - SMSLD,

* Trcanje u trouglu osnovnim odbrambenim stavom
- SMTTOS,

+ Sutiranje od zid 20 sekundi - SMSZ20.

Statisticka analiza

Razlike izmedu rukometasica Prve federalne lige
BIH 1 Prve lige Republike Srpske, za svaku primijenjenu
varijablu su utvrdene diskriminativhom analizom.

REZULTATI | DISKUSIJA

Analizirane su diskriminativne razlike izmedu
bazi¢no-motorickih i situaciono-motorickih sposobnosti
rukometasica Prve federalne lige BiH i Prve lige
Republike Srpske.

U Tabeli 1 testirana je slicnost matrica kovarijansi
izmedu dva subuzorka (Rado i Wolf, 2002) tj izmedu
ispitanica Prve federalne lige i Prve lige RS-a. Moze
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First League of the Republika Srpska. We can notice
that difference Of covariance matrix statistically signi-
ficant (p=.001) and allows access to the further pro-
cedure of discriminant analysis.

se uociti da je razlika matrica kovarijansi statisticki
znacajna (p=0,001) te dozvoljava pristup daljoj
proceduri diskriminativne analize.

TABLE 1
Box test results.
TABELA 1
Boxov test.
Box's M 530.977
F  Approx. 1.286
dfl 276.000
darR 16520.816
b .001

Legend/Legenda: df - Degrees of freedom (Stepeni slobode); p - Probability (Vjerovatnoca).

Analyzing the Table 2 we can see that in this area
there was a quantitative difference in the patients,
which was expected. We see that there is a formation
of an important discriminant function of height .856,
which shows us where the correlation data set on
which we done a discriminant analysis with discrimi-
nant function.

Analizirajuci Tabelu 2 mozemo vidjeti da je iu
ovom prostoru doslo do kvantitativnih razlika kod
ispitanica,$to je 1 bilo oc¢ekivano. Vidimo da je doslo
do formiranja jedne znacajne diskriminativne funkcije
visine 0,856 koja nam dokazuje u kojoj je korelaciji
skup podataka na osnovu kojih smo vrsili diskriminativou
analizu sa diskriminativnim funkcijama.

TABLE 2
The significance results of a discriminant analysis
TABELA 2
ZLnalajnost rexultata diskriminativne funkcije.
Eigenvalue % of variance Cumulative % R A X daf P
2.753 100.0 100.0 .856 266 83.976 23 .000

Legend/Legenda: Eigenvalue - Svojstvena vtijednost; % of Vatiance - % varijanse; Cumulati-
ve % - Kumulativni %; R - Canonical correlation (Kanonicka korelacija); A - Wilks'

Lambda; %2 - Chi-square (Hi kvadrat); df - Degrees of freedom (Stepeni slobode);

P - Probability (Vjerovatnoca).

Based on the results of the structure of discrimi-
nant functions in Table 3, it can be seen that the hi-
ghest correlations with the discriminant function,
with a variable that maximizes the value of the results
of different basic-motot and situational-motor abili-
ties of the two sub-samples have the following vari-
ables:

* Back extensions who are perishing space repe-
titive strength. A significant contribution to the
repetitive force for the front part of the body
can be explained by the fact that the strength of
the muscle groups except for the body in the

Na osnovu rezultata strukture diskriminativne
funkcije u Tabeli 3, moze se uociti da najvece korelacije
sa diskriminativnom funkcijom, tj. sa varijablom koja
maksimalno razlikuje vrijednosti rezultata bazi¢no-
motorickih i situaciono-motorickih sposobnosti dva
subuzorka imaju slijedece varijable:

* Ispravljanje trupa koji propadaju prostoru
repetativne snage. Znacajan doprinos repetitivne
snage prednjeg dijela trupa moguce je obrazloziti
¢injenicom $to je snaga ove misi¢ne skupine
osim za pregib trupa kod Sutiranja i fintiranja,
vazna i za stabilizaciju trupa prijeko potrebnu

220



Pavlovi¢, S. i saradnici: ANALIZA I RAZLIKE U BAZICNO-MOTORICKIM... SportlLogia 2013, 9(2), 217-224

TABLE 3

Matrixc of the structure of discriminant function.

TABELA 3

Matrica strukture diskriminacione funkcije:

Function

MRSIST 346
SMGLC =277
MK2IP -222
MFDPK -.185
MKS3M 180
SMTTOS -.169
MRSD30 160
SMVLS 141
MFLISK -.140
SMLSD 129
MKKOP -127
MFEBML 127
MRSUK -.120
MRSOK -.118
MRRAV -.095
MRSSK 091
MESSVS 067
SMSZ20 062
MSBTAP 058
MSBTAN 044
MSBPZD 019
MESDM 014
MISPA -.007

Legend/Legenda: MSBTAP - Hand tapping (Taping rukom); MSBTAN - Leg tapping (Ta-
ping nogom); MSBPZD - Bend, body twist, touch (Pretklon- zasuk- dodir);
MFLISK - Flex movement with a stick (Iskret sa palicom); MFDPXK - Full extensions
on a benchs (Duboki pretklon na klupici); MFSPA - Splits (Spagat); MRRAV - Stan-
ding on one leg crosswise on a bench with eyes closed (Stajanje na jednoj nozi sa za-
tvorenim oc¢ima); MRSOK - Standing on a turned bench (Stajanje na obrnutoj klupi-
ci); MRSUK - Balancing on a narrow beam (Stajanje uzduz klupice za ravnotezu);
MRSIST - Back extensions (Ispravljanje trupa); MRSD30 - 30 second sit ups (Diza-
nje trupa za 30 sekundi); MRSSK - Push-ups (Sklekovi); MKKOP - Coordination wi-
th pole (Koordinacija sa palicom); MKS3M - Slalom with three medicine balls (Slalom
sa tri medicinke); MK2IP - 20 steps with pole (20 iskoraka sa palicom);

MESDM - Long jump from stationary position (Skok u dalj iz mjesta);

MFEBML - Throwing a medicine ball from a lying position (Bacanje medicinke leze-
¢i na ledima); MESVS - Vertical leap (Vertikalni skok,sargent); SMVLS - Ball handling
in a slalom (Vodenje lopte u slalom); SMGLC - Shooting at a target (Gadanje loptom
u cilj); SMSLD - Shooting at a distance from a walk (Sutiranje loptom na daljinu iz
koraka); SMTTOS - Running in a triangle in a basic defensive position (Trc¢anje u tro-
uglu osnovnim odbrambenim stavom); SMSZ20 - Shooting against a wall for 20 se-
conds (Sutiranje od zid 20 sekund).

221



Pavlovi¢, S. et al.: ANALYSIS AND DIFFERENCES IN THE BASIC MOTOR...

SportLogia 2013, 9(2),217-224

crease and kicking feinting, is important for
stabilizing hull indispensable in solid contact
with the opponent, but this muscle group par-
ticipates in the folding of the upper leg, which
indirectly contributes to the efficiency and
speed of the players and without the ball.

* Shooting at a target area is accuracy, and preci-
sion is like a specific motor ability has a large
share of the final result of which is manifested
through the ability of matching stationary targets
(goals) for the most movement, but also from
a static position.

* 20 steps with pole that belongs to the area of
coordination, belonging to the area to assess the
factors that coordination to a single, highly
complex motor dimension, and we can say that
this is a form of motor intelligence in athletes
thinking about the movement in time and space,
the way his performance, speed of execution
and speed of learning new motor actions.

Analysis of the results in Table 4 it can be seen
that the first group of respondents, handball players
from First federal league BiH located in the negative
part of the discriminant function which is defined
variables that have a negative impact on the discrimi-
nant function. Second group of respondents are
handball players from First League of the Republika
Srpska which are located in the positive part of the
discriminant function, which define variables that
have a positive impact on the discriminant function

kod ¢évrstih kontakata s protivnikom, ali ova
misi¢na skupina participira i u pregibanju
natkoljenice, $to posredno doprinosi u¢inkovitosti
1 brzini kretanja igraca sa i bez lopte.

* Gadanje loptom u cilj koji pripada prostoru
preciznosti, a preciznost kao specificha motoricka
sposobnost ima velik udio u krajnjem rezultatu
$to se manifestira kroz sposobnost pogadanja
nepokretne mete (gola) najéesce iz kretanja, ali
11z staticke pozicije.

e 20 iskoraka sa palicom koji pripada prostoru
koordinacije, koji pripadaju prostoru faktora za
procjenu koodinacije koja predstavlja jednu,
veoma kompleksnu motoricku dimenziju, i moze
se recida je to jedan oblik motoricke inteligencije
kod sportista-nacin razmisljanja o samom pokretu
u vremenu i prostoru, nacin njegove interpretacije,
brzine izvodenja i brzine ucenja nove motorne
akcije.

Analizom rezultata u Tabeli 4 moze se uociti da
se prva grupa ispitanika tj. rukometasice Prve federalne
lige BiH , nalaze u negativnom dijelu diskriminativne
funkcije, ¢ime je definisu varijable koje imaju negativan
uticaj na diskriminativnu funkciju. Druga grupa
ispitanika ¢ine rukometasice Prve lige Republike Srpske
koje se nalaze u pozitivhom dijelu diskriminativne
funkcije, ¢ime su definisane varijable koje imaju
pozitivan uticaj na diskriminativau funkciju.

Function

-1.747

TABLE 4
Group centroids.
TABELA 4
Centroidi grupa.
Group
1
2

1.534

CONCLUSION

Results of this study show that female handball
players in different levels of competition differ si-
gnificantly statistically in basic and situational motor
abilities.

The existence of these differences between fema-
le handball players of different levels of competition
is primarily due to the differences in level of compe-
tition .BiH First Federal League players have signifi-
cantly more motivation because they have better
help and support from RSBiH, and therefore have
setiously defined careers. As is recognized, the psycho-

ZAKLJUCAK

Rezultati ovog istrazivanja pokazuju da se rukometasice
razlic¢itog nivoa takmicenja statisticki znacajno razlikuju
u bazi¢no motorickim i situaciono motorickim
sposobnostima.

Objasnjenje postojanja razlika izmedu rukometasica
razli¢itih nivoa takmicenja je prije svega u nivou
takmicenja. Prve federalne lige BIH imaju znatno
bolju motivaciju jer imaju jasnu pomo¢ i podrsku
RSBiH, samim tim i ozbiljno definisanu karijeru. Kao
§to je poznato psiholoski aspekt je veoma vazan u
sportu. Drugi razlog postojanja razlika se moze
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logical aspect is very important in sport. The second
reason for the existence of these differences can be
attributed to the training regime. A third reason for
the difference is in the level of mental, physical and
technical tactical training . The obtained results can
contribute to better understanding, tracking and
analyzing and perfecting conditioning and tactical
training in various levels of competition, with the aim
of improving the quality of competition in Bosnia
and Herzegovina.
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DIE ANALYSE UND GRUNDLEGENDE UNTERSCHIEDE
IN BASISCH-MOTORISCHEN UND
SITUATIV-MOTORISCHEN FAHIGKEITEN BEI
HANDBALLSPIELERIN DER ERSTE BUNDESLIGA UND
DER ERSTE LIGA DER REPUBLIK SRPSKA

Stdan Pavlovié¢!, Munir Talovié!, Elvir Kazazovi¢' und Rasim Lakota

"Fakultit fir Sport und Sportwissenschaft, Universitit in Sarajevo,

Bosnien und Herzegowina

Das Hauptziel dieser Studie war es, die Unterschi-
ede in den basisch-motorischen und situativ-

motorischen Fihigkeiten der Handballspielerin
testzustellen.. Die Umfrage wurde an 77

Handballspielerinnen im Senior Alter der Ersten
Bundesliga Bosnien und Herzegowina und der Erste
Liga der Republik Srpska durchgefithrt. Im Bereich
der basisch-otorischen Fihigkeiten wurden 18 Varia-
blen verwendet, die Faktoren fiir die Bewertung im
segment Geschwindigkeit, Flexibilitit , Koordination,
Schnellkraft , sich wiederholende Kraft und Glei-
chgewicht enthalten.

Situativ-motorischer Bereich wurde beobachtet
und umfasst fiinf hypothetischen latenten Faktoren
, die fur die situative Effizienz im Handballspiel ve-
rantwortlich sind : Speed Ball Handhabung, Genau-
igkeit , Leistung der Ballauswiirfe, Geschwindigkeit
der Bewegung ohne Ball, Handspiel. Die Analyse der
quantitativen Unterschiede in der multivariaten Ebe-
ne , Diskriminanzanalyse , zwischen dem Ersten
Bundesliga Bosnien und Herzegowina und der Erste

Liga der Republik Srpska in situativ- motorischen und
der basisch-motorischen Fihigkeiten — hat gezeigt,
dass sich Ebenen des Wettbewerbs zwei genannten
Liga unterscheiden, bzw. es ergibt sich eine statistische
Signifikanz zwischen den zwei gennanten Ebenen des
Wettbewerbs. Der Grund fiir die bestehende Unter-
schiede kann man aus dem Aspekt verschieden ge-
stalteten Trainingseinheiten fiir Seniorinnen betrach-
ten. Weitere Unterschiede sind in Niveau der geistigen,
kérperlichen und technisch-taktischen Vorbereitungen
den Seniorinnen. Die Ergebnisse kdnnen zu einem
besseren Verstindnis der Uberwachung, Analyse und
besseren Fitness-Training als auch technisch-taktische
Vorbereitung der Handballspielerinnen auf verschi-
edenen Ebenen der Wettbewerb beitragen, mit dem
Ziel eine hohere Qualitit der Handball-Wettbewerbe
fur Seniorinnen in Bosnien und Herzegowina zu
schaffen.

Stichwort: Handball, Unterschiede , basisch-moto-
risch und situativ-motorisch
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SUMMARY

Fencing belongs to group of martial arts with
variable conditions of competitive activities, that
determines priority in training structure of sportsmen
opportunities for effective realization of tactical and
technical set of moves. Level of rivalry in fencing
competitions in Ukraine on all kinds of weapon, in-
cluding epee is very low, this must be related to the
problem of absence of qualified program of training
on previous stages of long-term perfection. It indicates
on the problem of accented review of scientific ques-
tions of effective training of qualified sportsmen that
in future would be able to realize their individual
opportunities on national and international levels.
Possibility of accented increase of specialized load
on sportsmen training should be considered on stage
of specialized basic training. As follows, necessity of
increasing effective training and results of competitive
activity of qualified women epee fencers form a rel-
evant scientific and practical task for technical and
tactical improvement of sportsmen on stage of
specialized basic training with account of structure
and content of competitive activity of modern fenc-

ng.

Key Words: fencing, improvement, means,
technique, tactic.

INTRODUCTION

Main attention of specialists in fencing is concen-
trated on questions that are related to the structure
and content of competitive activity in different kinds

SAZETAK

Macevanje spada u grupu borilackih sportova u
promjenljivim uslovima takmicarske aktivnosti, koje
odreduju prioritete u strukturi moguénosti treninga
sportista u cilju efikasne realizacije taktickog i tehnickog
skupa kretnji. Nivo rivalstva na takmicenjima u
macevanju u Ukrajini sa svim vrstama oruzja, ukljucujudi
tu i borbu macem, je veoma nizak. To je u direktnoj
vezi sa problemom manjka kvalitetnih programa obuke
na prethodnim nivoima dugoroc¢ne pripreme. To
ukazuje na problem, koji je istaknut u naucnoj liter-
aturi, efektivhe obuke talentovanih sportista koji ¢e
u nekoj buduénosti moéi da iskazu svoje individualne
moguénosti na nacionalnom i medunarodnom nivou.
Mogucénost znacajnijeg povecanje specijalizovanog
opterecenja u treningu sportista treba uzeti u obzir
vec u fazi specijalizovane pocetne obuke. Iz toga
proizilazi neophodnost povecanja efektivhog trenin-
gairezultata takmicarske aktivnosti talentovanih zena
macevalaca u disciplini mac zasnovanih na relevantnim
naucnim i prakti¢nim ciljevima tehnickog i taktickog
usavrsavanja sportiskinja u fazi specijalizovane pocetne
obuke u odnosu na strukturu i sadrzaj takmicarske
aktivnosti modernog macevanja.

Kljuc¢ne rijeci: macevanje, sredstva, tehnika,
taktika, usavravanje.

uvoD

Glavna paznja strucnjaka u macevanju posvecena
je pitanjima koja se odnose na strukturu i sadrzaj
takmicarske aktivnosti sa razlicitim vrstama oruzja
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of weapon (bakym, 2011; Porin, 2007; Botitos, 1984),
training improvement of different sides of fencers
(epuyx, 2009) and their control (Kabanosa, 2007;
Teimaep, 2010), that mainly reveal questions of
sportsmen training and partly touch theoretical and
methodological aspects of fencing training,

Fencing belongs to group of martial arts with
variable conditions of competitive activities (Keaaep,
1983), that determines priority in training structure
of sportsmen opportunities for effective realization
of tactical and technical set of moves (beraxos, 2006;
Mopos & bycoa, 2006; Cemepsax & CMUPHOBCHKHIA,
2013).

Level of rivalry in fencing competitions in Ukraine
on all kinds of weapon, including epee is very low,
this must be related to the problem of absence of
qualified program of training on previous stages of
long-term petfection (Cemepsix & CMUPHOBCHKHIA,
2013; Cmupuoscekuii, Cemepsx, & bpickin, 2013;
[MIeBuyx, 2007).

It indicates on the problem of accented review of
scientific questions of effective training of qualified
sportsmen that in future would be able to realize their
individual opportunities on national and interna-
tional levels. Possibility of accented increase of
specialized load on sportsmen training should be
considered on stage of specialized basic training,

As follows, necessity of increasing effective train-
ing and results of competitive activity of qualified
women epee fencers form a relevant scientific and
practical task for technical and tactical improvement
of sportsmen on stage of specialized basic training
with account of structure and content of competitive
activity of modern fencing.

Aim of research is to justify means of technical
and tactical training of women epee fencers with use
of an authorial training technology.

METHODS

In this paper it used: theoretical analysis and gen-
eralization, comparison, abstraction, modeling, and
biomechanical analysis.

Totally in process of research was analyzed more
that 150 sources of information that are related with
use of technical devices in training system of combat
sport sportsmen, including fencing.

Comparison was used with the aim to determine
existence of another analogical authorial training
technologies that have intellectual right on it and
compare them.

Abstraction and modeling let us to get away from
minor signs of anthropometric models of high
qualified fencers. This models were created by us with

(bakym, 2011; Pornin, 2007; Botitos, 1984), trenazno
unapredenje razlicitih strana macevaoca (IlleBuyxk,
2009) i njihova kontrola (Kabanosa, 2007; Trimaep,
2010), koja se uglavnom ticu pitanja sportskog
treninga i djelomi¢no doti¢u teoretske i metodoloske
aspekte treninga macevanja.

Macevanje spada u grupu borilackih sportova u
promjenljivim uslovima takmicarske aktivnosti (Keaaep,
1983), koje odreduju prioritete u strukturi moguénosti
treninga sportista u cilju efikasne realizacije taktickog
i tehnickog skupa kretnji (berakos, 2006; Mopos &
Bycoa, 2006; Cemepsak & Cymuproscbknit, 2013).

Nivo rivalstva na takmicenjima u macevanju u
Ukrajini sa svim vrstama oruzja, ukljucujuéi tu i
borbu macem, je veoma nizak. To je u direktnoj vezi
sa problemom manjka kvalitetnih programa obuke
na prethodnim novoima dugoroc¢ne pripreme (Cemepsik
& Cmupuoscekui, 2013; CmupraOBCehKIH, CeMepsk,
& bpickin, 2013; [epuyxk, 2007).

To ukazuje na problem, koji je istaknut u naucnoj
literaturi, efektivne obuke talentovanih sportista koji
¢e u nekoj buduénosti mo¢i da iskazu svoje individu-
alne mogucnosti na nacionalnom i medunarodnom
nivou. Mogucnost znacajnijeg povecanje specijalizova-
nog opterecenja u treningu sportista treba uzeti u
obzir ve¢ u fazi specijalizovane pocetne obuke.

1z toga proizilazi neophodnost povecanja efektivnog
treninga i rezultata takmicarske aktivnosti talentovanih
zena macevalaca u disciplini mac zasnovanih na
relevantnim naucnim i prakti¢nim ciljevima tehnickog
i taktickog usavrsavanja sportistkinja u fazi specijal-
izovane pocetne obuke u odnosu na strukturu i sadrzaj
takmicarske aktivhosti modernog macevanja .

Clilj istrazivanja je da se elaborira nacin tehnicke i
takticke obuke macevalki u disciplini sportski mac
koris¢enjem trening tehnologije autora.

METODE

U ovom radu su kori$éene: teorijska analiza i
generalizacija, komparacija, apstrakcija, modeliranje i
biomehanicka analiza.

Ukupno u procesu istrazivanja analizirano je vise
da 150 izvore informacija koje su u vezi sa upotrebom
tehnickih uredaja u sistemu obuke sportista u borilackim
sportovima ukljucujudi i macevanje.

Poredenje je koriséen sa ciljem da se utvrdi
postojanje ostalih analogijskih autorskih trening
tehnologija koja imaju intelektualna prvana na njih i
da se medusobno uporede.

Apstrakcija 1 modeliranje su nam omogucili da
izbjegnemo manje znacajne antropometrijske modele
vrhunskih macevalaca. Ovaj autorski model napravljen
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help of biomechanical analysis of competitive activ-
ity — 30 fights at level of European Championship
and World Championship (60 sportsmen), that had
place in main part of the competition.

RESULTS AND DISCUSSION

Theory and methods evolution of training in
fencing led to significant changes in structure and
content of technical and tactical training of qualified
sportsmen in fencing and their realization in com-
petitive activity.

So, Keanep (1983), Toumaep (2010a, 2010b), and
other show that such changes in competitive activity
like introduction of devices for touch registration,
changes of size and requirements to equipment,
greatly effect on demands of sportsmen training,
Long-term development of world fencing led to
significant changes in sportive practice and to regula-
tion of fights, touched some components of special-
ized moves system of sportsmen.

By statements of specialists (Aaekceerko, 1970;
Beraxos, 2006; CvuproBepkuii et al., 2013; Teirmaep,
2010; Lesuyx, 2007) in fencing is traced a clear ori-
entation on training system that improves technical
and tactical actions of sportsmen.

Note that in scientific literature are widely expressed
modern trends and accents of technical and tactical
training of sportsmen (Aaexceerko, 1970; Mopos &
Bycoa, 2006; Cemepsak & Cmupuoscekuii, 2013;
Cmupuoscepknii et al., 2013; Trimaep, 2010; Lepuyx,
2007). Results of theoretical analysis of modern means
and methods that are used for improvement technical
skills of fencers allow us to affirm about existence of
different approaches in this part of sportsmen train-
ing.

Herewith, existing approaches that are expressed
in scientific fencing literature for example on such
kind of weapon as foil and sabre can’t be used in epee
fencing, It is related to specific of rules in this kinds
of weapon that is shown in: minimal restriction of
valid target area, absence of priority, availability of
double-touches, and significant difference of weapon
weight.

In recent years improvement of technical and
tactical training in epee fencing was detailed by [epuyk
(2007). Author has proposed an approach with use
of computer program. In form of this approach was
predicted a development of automated system that
analyzed competitive activity of sportsmen.

In epee fencing it is important to improve techni-
cal and tactical training system of sportsmen. It can
be achieved by using of new effective technical and
tactical improvement programs in long-term training,

je uz pomo¢ biomehanicke analize takmicarske ak-
tivnosti - 30 borbi na nivou Evropskog i Svjetskog
prvenstva (60 sportista) koji su se plasirali u glavni
dio takmicenja.

REZULTATI | DISKUSIJA

Evolucija teorije i metodike treninga macevanja
dovela je do znacajnih promjena u strukturi i sadrzaju
tehnicke i takticke obuke kvalitetnih macevalaca i
njihove realizacije u takmicaraskim aktivnostima.

Tako, Keaaep (1983), Triaep (2010a, 2010b) i
ostali pokazuju da takve promjene u takmicarskim
aktivnostima, kao sto je uvodenje uredaja osjetljivog
na dodir, promjene velicine i zahtijeva opreme, imaju
veliki uticaj na zahtjeve treninga sportista. Dugoro¢ni
razvoj svietskog macevanja doveo je do znacajnih
promjena u sportskoj praksi 1 na vodenje borbe doticuci
i neke dijelove specificnog sistema pokreta sportista.

Po izjavama strucnajka (Aaexceenxo, 1970; berakos,
2006; CymuprOBebknii 1 saradnici, 2013; Trrraep,
2010; Iepuyxk, 2007) u macevanju postoji jasna ori-
jentacija na sistem treninga koji poboljsava tehnicka
i takticka djelovanja sportista.

Treba imati na umu da su u nauc¢noj literaturi $iroko
prisutni savremeni trendovi i pristupi tehnickoj i
taktickoj pripremi sportista (Aaekceerko, 1970; Mopos
& bycoa, 2006; Cemepsax & Cvmprosebkmit, 2013;
CmupHOBCbkHI 1 saradnici, 2013; Teraep, 2010;
[epuyk, 2007). Rezultati teoretske analize savremenih
sredstava 1 metoda, koji se koriste za usavrsavanje
tehnuckih vjestina macevalaca, omogucuju nam da
potvrdimo postojanje razlic¢itih pristupa ovom
aspektu treninga sportista.

Samim tim, postojedi pristupi koji su izneseni u
nauc¢noj literaturi o macevanju, na primjer o vrsti
oruzja kao $to su floret i sablja, ne mogu se koristiti
u disciplini sportski mac. To se odnosi na specifi¢cna
pravila u ovim vrstama oruzja koje se ogleda u:
minimalnom ogranicenju vazecéeg ciljanog podrucja,
odsustvu prioriteta, moguc¢nosti duplog dodira i
znacajnoj razlici u tezini oruzja.

U poslednjih nekoliko godina Ilesuyx (2007) je
detaljno prikazala trening usavrsavanja tehnike i tak-
tike macevanja u disciplini sportski mac. Autor je
predlozio pristup uz upotrebu racunarskog programa.
Ovaj pristup predvida razvoj automatizovanog
sistema koji analizira takmicarsku aktivnost sportista.

U sportskoj disciplini mac vrlo je vazno poboljsati
tehnicke i takticke sistema obuke sportista. To se moze
postici koris¢enjem novih efikasnih tehnickih i taktickih
programa dugorocnog usavrsavanja.

U vezi s tim predstavljen je program tehnickog i
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For your attention is presented a program of
technical and tactical training of women epee fencers
with use of means based on use of authorial training
techology of technical and tactical training which
received a patent in January 2013 (Figure 1).

Device can be used as separate training exercise
or in complex of exercises for fencers in different
kinds of weapon and in particular on epee.

FIGURE 1

taktickog treninga macevalki u disciplini sportki ma¢
upotrebom sredstava koja se baziraju na koris¢enju
trenazne tehnologije za tehnicki 1 takticki trening
osmisljene od strane autora koja je patentirana u
januaru 2013. godine (Slika 1).

Tranazer se moze koristiti zasebno ili u kom-
pleksu vjezbi za macevalaca u razli¢itim vrstama oruzja,
a posebnu u borbama sa sportskim macem.

Auwtorial trainig technology of technical and tactical training of epee fencers

(Ukraine Patent No. 76884, 2013).

SLIKA 1

Trening tehnologija antora za tehnicki i takticki trening macevalvea u disciplini sportski mac

(Ukraine Patent No. 76884, 2013).
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Known at present methods of fencing training
that provide causing touches in target areas of man-
nequin that is situated in one position, in frontal plane
(“Tysler simulator (TTD)”, “Favero Fencing Target”
and other). But, this method doesn’t show opportuni-
ties in using variable options of competitive activity
and anthropometric characteristics of the opponent
(height, length and correlation of parts of the body).

In methods basics of technical and tactical train-
ing of fencers is set a task to increase quantitatively
and qualitatively level of options for performing
specialized moves with given algorithm of motor task

Poznato je da sadasnje metode treninga macevanja
dovode do dodira u ciljanim podrucjima lutke koja se
nalazi u jednoj poziciji, frontalnoj ravni (“Tysler
simulator - TTD”, “Favero Fencing Target” i drugi).
Ali, taj metod ne pokazuje mogucnost koriséenja
promenljivih situacija u takmicarskoj aktivnosti 1
antropometrijskih karakteristika protivnika (visina,
duzina i korelacija dijelova tijela).

U metodama osnovne tehnicke i takticke obuke
macevalaca je postavljen zadatak kvantitativhog i
kvalitativhog povecanja nivoa za obavljanje specijal-
izovanih kretnji koje su date algoritmom motornog
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(Ukraine Patent No. 76884, 2013).

Introduced improvement method of complex
technical and tactical training of fencers has a gener-
alized structure of training means, analogical to already
known exercises but they are different because it gives
possibility to consider anthropometrical options of
opponents in training and determine conditions of
competitive activity.

Use of improvement methods for complex tech-
nical and tactical training provides disposition of
simulator on fencing lane (3D-target) (Figure 1), that
directly provides demonstration of objective condi-
tions of performance that is solving a training task
where for touch areas are used balloon targets that
are located on vertical guides 1, 2, 3, 4, 5, that are
installed in one-piece cube simulator, that models
same options of competitive activity and anthropo-
metric characteristics of opponents.

Fencer gets an algorithmic task from coach which
is done for successively performing touches in differ-
ent sections of simulator one by one (3D-target), that
are located in accordance with anthropometric char-
acteristics and style of simulated opponent.

As follows, introduced method of technical and
tactical training of fencers allows considering anthro-
pometric characteristics of opponents and letting
training conditions closer to reality of competitive
activity and improve the process of training. Our
introduced program of technical and tactical means
of training solve main tasks of skills improvement
of women epee fencers (Figure 2).

Generalized structure of the program and some
methods contains training exercises that are divided
by difficulty and distance and their combination with
use of training forms of competition exercise.

Reviewing the structure by content of methods
we noted and divided them by difficulty on those that
have 1 action, 2 actions or 3 actions. Analysis of
scientific and methodological literature and experience
of practice allowed including such valid target areas
of opponent body with exercises that have 1 action:
hand, forearm, shoulder, head, four sectors of trunk,
hip, foot. They can be done from close, medium and
long distance. The most popular target areas are sec-
tors of trunk because its valid target area is the biggest.

With analysis of competitive activity of high
qualified women epee fencers to exercises with 2 ac-
tions we include the most used combinations: hand—
forearm, hand — shoulder, hand — hip, hand — trunk,
hand — foot, hip — foot, trunk — foot.

In fencing practice also widely used are technical
and tactical moves with 3 actions. This happens in
case when opponent is at long distance. In our research

zadatka (Ukraine Patent No. 76884, 2013).

Predstavljeni metod poboljsanja slozenog tehnickog
i taktickog treninga macavalaca ima opsta nacela
sadrzaja treninga, analogan sa ve¢ postojedim vlezbama
ali je razlicit zato $to daje mogucnost da se uzmu u
obzir antopometrijske karakteristike protivnika u
treningu 1 odredene uslove koje diktira takmicarska
aktivnost.

Koris¢enje metoda za poboljsanje slozene tehnicke
i takticke obuke pruza stimulator na liniji macevaoca
(3D-meta) (Slika 1), koji direktno pruza demonstra-
ciju stvarnih uslova takmicenja koji rjesava zadatke
obuke gdje se za podrucja dodira koriste balon mete
koje su locirane na vertikalnim vodi¢ima 1,2, 3,415
koji su postavljeni u simulatoru izradenom u jednom
dijelu, koji je podesen da odgovara takmicarskim
aktivnostima i anropometrijskim karakteristikama
protivnika.

Macevalac dobija algoritamske zadatke od trenera
koji se izvr$avaju sukcesivnim ubodima u razlic¢ite
dijelove simulatora jedan po jedan (3D meta), koje su
postavljene u skladu sa antropometrijskim karakter-
istikama 1 stilom protivnika koji se oponasa.

Kao $to je istaknuto, iznjeti metod tehnicke i
takticke obuke macvalaca omogucava da se u obzir
uzmu antropomtrijske karateristike protivnika, da se
trening priblizi realnim uslovima takmicenja i da se
poboljsa proces treninga. Predstavljeni program
tehnickih i taktickih sredstava treninga rjesava glavni
zadatak poboljsanja vjestina macevalki u disciplini
sportski ma¢ (Slika 2).

Opsta struktura programa i neke metode sadrze
viezbe obuke koje su podjeljene po tezini i udalje-
nosti i njthove kombinacije uz koris¢enje takmicarske
vrste treninga.

Razmatrajudi strukturu sadrzaja metoda naveli
smo ih i podijelili po tezini na one koje imaju jednu,
dvije ili tri akcije. Analiza nau¢ne i metodoloske li-
terature i iskustvo iz prakse omogucuju ukljucivanje
tkavih opravdanih prostora koji se ciljaju na pro-
tivnikovom tijelu sa vjezbama koje imaju jednu akci-
ju: ruka, podlaktice, ramena, glava, Cetiri sektora
trupa, kuk, stopalo. To se moze uraditi sa bliskog i
srednjeg odstojanja ili sa distance. Najpopularniji
ciljani prostor je sektor trupa zato $to je on i najveci
ciljani prostor.

U analizi takmicarske aktivnosti vthunskih macevalki
u disciplini sportski mac vjezbe sa dvije akcije ukljucuju
najcesce koris¢ene kombinacije: ruka - podlaktica,
ruka - rame, ruka - kuk, ruka - tijelo, ruka - stopalo,
kuk - stopalo, tijelo - stopalo.

U praksi macevanja takode se cesto koriste 1 tehnicki
i takticki potezi sa tri akcije. To se desava kada je
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FIGURE 2

Means of technical and tactical training with use of an authorial training technology.

SLIKA 2

Sredstva tehnicke i takticke obuke uz, koristenje trenagne tehnologije antora..

Means of technical and tactical training
with use of an authorial trainig techology
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Legend/Legenda: Menas of thenical and tactical

training with use of an authorial trainig te-

chnology - Sredstva tehnicke i takticke obuke koris¢enjem trening tehnologije autora;
By difficulty - Po tezini; By distance - Po udaljenosti; Action - Akcija; Close distanc

- Bliska distanca; Standing at place - Stojanje u mjestu; With step forward - Sa iskora-
kom jednom nogom; Medium distance (with lunge) - Srednja distanca (sa ubodom);

Long distance - Velika distanca; With step

poskokom naprijed, ubod; Polistructured -

ne; Repeated - Ponavljajuce.

is introduced such options: hand — forearm — trunk,
hand — trunk — hip, hand — foot — trunk, trunk — hip
— trunk, hand — hip — foot, hand — forearm — shoul-
der, hip — shoulder — trunk, forearm — shoulder —
trunk, forearm — trunk — hip. Mainly combinations
with 3 actions are used by sportsmen of high quali-
fication because they require wide set of fencing
moves. Considering this appears a necessity of includ-
ing exercises with use of 3 actions in training process,
including improvement of technical and tactical
training in epee fencing;

forwrad, lunge - Sa iskorakom, ubod; Sa
Polistrukturalne; Combined - Kombinova-

protivnik na velikoj udaljenosti. U nasem istrazivanju
koristene su takve moguénosti: ruka - podlaktica - trup,
ruka - trup - kuk, ruka - stopalo - trup, trup - kuk -
trup, ruka - kuk - stopalo, ruka - podlaktica - rame,
kuk - rame - trup, podlaktica - rame - trup, polaktica
- trup - kuk. Kombinacije sa tri akcije uglavnom koriste
vrhunski sportisti jer one zahtijevaju sirok set macevalackih
kretnji. Obzirom na to, pojavljuje se neophodnost
ukljucivanja u proces obuke vjezbi uz koriséenje tri
akcije ukljucujudi i usavrsavanje tehnicke i takticke

obuke u macevanju u disciplini sportski mac.
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Other structural units of proposed methods are
exercises that are performed from different distances:
close, medium and long.

In epee fencing practice is shown that distance
from what touches are made has a notable value with
the look on its results, possibility of counter-attack
moves. Close distance gives opportunities for simple
attacks, parry and attacks on opponent’s preparation
(remise, straight arm). Except main moves medium
and long distance allows to include also preparation
moves (exploration, disguise, call, game of blades,
imaginary attack, maneuvering). To main actions can
be included attacks (main attack, repeated attack, at-
tack in answer and attack on preparation), defenses
(parry and circle parry), attacks from both fencers
(double-attacks, counterattacks).

But technical and tactical moves that are done
regardless from distance must predict its effective
ending. This gives requirements to include distance
feeling in improvement of technical and tactical train-
ing of sportsmen.

Important for training process and especially for
technical and tactical training of women epee fencers
is performance of polistructured moves. This is re-
lated with situations in competitive activity. In most
situations there is a necessity of combining touches
from different distances and in different target areas.
And also sportsmen often try to hide their moves by
tactic (Figure 3).

So, to totality of means we include group of
polistructured exercises. It includes exercises of re-
peated character and combined exercises. In first case
(repeated) exercises are characterized by two or more
times performance from one distance. For example
close distance — starting position, touch in to trunk,
repeated touch in to trunk, or medium distance — touch
into trunk with lunge, repeated touch into trunk with
lunge. Also as an example of an exercise in this group
can be performance from long distance — touch into
trunk with step forward and lunge, repeated touch
with step forward and lunge.

Combined exercise also includes more movement
actions in conditions of solving technical and tactical
task. But by its content they include different distance
and different target areas. For example: standing at
place with a touch into hand, two steps back, touch
in foot with lunge or with step forward touch in trunk,
three steps back, touch in foot with lunge. Also one
of the options is a touch in hip, three steps back,
touch with step forward and lunge in to trunk; touch
with step forward in hand, two steps back, touch with
lounge in shoulder.

Ostali strukturni dijelovi predloZzene metode su
viezbe koje se izvode sa razlicitih udaljenosti: bliske,
srednje 1 sa velike distance.

U praksi macevanja u disciplini sportski mac po-
kazalo se da udaljenost sa koje se vrsi ubod ima
znacajnu povezanost sa rezultatom posebno u kre-
tanjam protivnapada. Blisko odstojanje daje priliku
za jednostavan napad, pariranje i napad na protivnik-
ovu pripremu (odustajanje, ispruzena ruka). Osim
glavnih pokreta srednja 1 velika distanca dozvoljavaju
i pripremne kretnje (ispitivanje, prikrivanje, pro-
zivanje, igra sjecivima, zamisljeni napad, manevri-
sanje). Glavna akcija moze da ukljuc¢uje napade
(glavni napad, ponovljeni napad, napad kao odgovor
i napad na pripremu), odbranu (pariranje i pariranje
u krug) i napad oboje méevalaca (dupli napad, pro-
tivnapad).

Tehnicke 1 takticke kretnje koje se izvode, bez
obzira na udaljenost, moraju ukljucivati i njen efikasan
zavrsetak. Sve to zahtijeva da se osjecaj distance ukljuci
u usavrsavanje tehnicke i takticke obuke sportista.

U procesu treninga, posebno kod macevalki u
disciplini sportski mac¢, vazna je vijestina polustruk-
turalnih kretnji. One su u vezi sa situacijama u
takmicarskim aktivnostima. U vecini situacija posto-
ji neophodnost kombinovanja uboda sa razlicitih
udaljenosti i u razlicite ciljane prostore. Pored toga
sportisti ¢esto pokusavaju da prikriju svoje takticke
namjere (Slika 3).

Dakle, na sveukupna sredstva treninga uklucena
je grupa polistrukturalnih vjezbi. To obuhvata vjezbe
ponavljanja i kombinovane vjezbe. U prvom slucaju
(ponovljene) vjezbe karakteriSe dvije ili viSe vjestina
saiste distance. Na primjer, blisko odstojanje - pocetna
pozicija, ubod u trup, ponovljeni ubod u trup, ili
srednja distanca - ubod u trup sa bacanjem, ponov-
ljeni ubod u trup sa bacanjem. Takode, kao primjer
vjezbe iz ovog seta moze biti viestina sa velike distance
- ubod u trup sa iskorakom naprijed i bacanjem,
ponovljeno ubod u trup iskorakom sa bacanjem.

Kombinovane vjezbe takode ukljucuju vise
pokreta u akciji u uslovima rjesavanja tehnickih i
taktickih ciljeva. Ali po svom sadrzaju obuhvataju
razlicite distance 1 razlicite ciljane prostore. Na prim-
jet, stajanje u mjestu sa ubodom u ruku, dva koraka
nazad, ubod u stopalo sa bacanjem ili sa iskorakom
ubod u tijelo, tri koraka nazad, ubod u nogu sa ba-
canjem. Takode jedna od moguénosti je ubod u kuk,
tri koraka nazad, ubod u trup sa iskorakom i bacanjem;
ubod sa iskorakom naprijed u ruku, dva koraka nazad,
ubod u rame sa bacanjem.
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FIGURE 3
Main valid target areas on opponent body in epee fencing.

SLIKA 3

Glavni opravdani cifjani prostori na protivnikovom tijelu n macevanju u dsciplini sportski mac.
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CONCLUSION

Need of improvement of technical and tactical
training of fencers must be solved at all stages of
long-term training process of sportsmen by improv-
ing such options of training like increasing quantita-
tively and qualitatively of technical and tactical actions
realization, increasement of efficiency of specialized
moves with given algorithm of movement task, real-
ization of sportsmen skills in competitive activity.

Improvement program of technical and tactical
training of women epee fencers with use of an autho-
rial training technology includes system of training
means that include means divided by difficulty (one
action, two action and three action), by distance (close,
medium and long) and polistructured (combined and
repeated).

Possibilities of further research predict to justify
options of dosage to introduced means of improve-
ment technical and tactical training of women epee
fencers with use of an authorial training techology.
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povecanje efikasnosti specijalizovanih kretnji na
zadani algoritam kretnih zadataka, realizovanje sportske
vjestine u takmicarskim aktivnostima.

Unapredenje programa tehnicke i takticke obuke
macevalki u disciplini sportski mac sa upotrebom trenazne
tehnologije autora obuhvata sistem obuke sredstava koje
ukljucuju sredstva podeljena po tezini (jedna akcija, dvije
akcije i tri akcije) , po udaljenosti (blisko, srednje i distanca)
i polistrukturi (kombinovano i ponavljjuce).

Moguénosti daljeg istrazivanja je da obrazlozi
moguénosti doziranja izlozenih sredstava u uasvrsavanju
tehnicke i takticke obuke macevalki u disciplini sportski

mac koris¢enjem tranazne tehnologije autora.
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3opana Cemepsx', FOpiii Bpickin', Mapsu ITitur', i Oaexcanap Bayain'

' AbBIBCHKIIT AeprKaBHUIT yHIBepcuTeT (Pi3UIHOI KyABTYpH

[Tocranosxka mpobaemu. PexTyBaHHA BIAHOCHTHCS
AO IPYIIH OAHODOPCTB 13 BapiaTHBHUMU yMOBAMUI
3MaraAbHOI AIAIABHOCTI, ITIO BH3HAYAE TIPIOPUTET Y
CTPYKIYPI IIATOTOBAEHOCT] CIIOPTCMEHIB MOAKAUBOCTEH
AO ePEKTHBHOI PEaAI3aLLii ApCEHAAY TEXHIKO-TAKTHIHOT
Alit. Lle dopmye akTyasbHE HAYKOBO-IIPAKTHYHE
3aBAAHHS yPAXyBAHHA CTPYKTYPHU TA 3MICTY 3MAraAbBHOL
AIABHOCTI Cy9aCHOrO (DEXTYBAHHA.

Mera AOCAIAKEHHSA: OOIPYHTYBATH 3aCOOM TEXHIKO-
TAKTHYHOI IIATOTOBKH (DEXTYBAABHHUIIb-IIIITAKICTOK
i3 BUKOPHCTAHHAM aBTOPCBKOTO TPEHAKEPHOIO
IIPUCTPOIO.

Pesyaprati AOCAIAKEHHSA. YV HAYKOBO-METOAMYHIN
AlTepaTypi IITUPOKO BICBITACHO CyYaCHI TEHACHIII Ta
AKIEHTH TEXHIKO-TAKTUYHO] INATOTOBKH (DEXTYBAABHHKIB.
PesyabraTi TEOPETHYIHOTO aHAAI3Y Cy9aCHUX 3aCO0IB
1 METOAIB, I1I0 BUKOPUCTOBYIOTHCA AAl BAOCKOHAACHHS
CHOPTUBHO-TEXHIYHOI MAHCTEPHOCT] PEXTYBAABHHKIB
AO3BOAAIIOTH CTBEPAKYBATH IIPO iCHYBAHHA PI3ZHHX
HIAXOAIB y IIbOMY PO3AIAl CHCTEMU IATOTOBKHU
dexTyBAABHUKIB.

AKTYaAI3aIirfo TeXHIKO-TAKTHYHO! IIIATOTOBKH
CHOPTCMEHIB y (PEeXTyBAHHI HA IIIIAraX BOAYAEMO B
obrpyraTyBaHHl eDEKTHBHOCTI HOBUX HpOrpam
YAOCKOHAACHHS TEXHIKO-TAKTHIHO! IIATOTOBKH
(bexXTyBAABHHKIB Ha IIIITATAX HA PI3HHUX €TaIrax
6araTopi4HOI IMATOTOBKH.

Pospobaeno aBropcpkuii npuCTpiil TEXHIKO-
TAKTUYHOI INAIOTOBKH HA AKUH OTPHUMAHO IATEHT
(cigenp 2013 poxy) Ta Ha HTOro OCHOBI CTBOPEHO
LpOIrpamMy YAOCKOHAACHHSA TEXHIKO-TAKTHYIHO
MATOTOBAEHOCT] (DEXTYBAABHHUIIL-IIIAKICTOK 3
BUKOpHCTAHHAM. BoHa BKATOUac crcremy 3aco0iB
TPEHYBAHHS, 1110 PO3IIOAIACHI 32 CKAQAHICTIO (HA OAHY,
ABI Ta TpH All), 32 AHCTaHIIEIO (OAMKHA, CEPEAHS Ta
AAABHA) Ta IX IMOEAHAHH] — KOMIIAEKCHI (KOMOIHOBAHI
Ta toBTOpHI). [ Iprerpiii MOxKe BUKOPHCTOBYBATHCH
AK OKPEMa TPEHYBAABHA BIIPaBa a00 Y KOMIIAEKCI
BIIPAB AAf CIIOPTCMEHIB-(DEXTYBAABHHKIB y PI3HNX
BHAAX 30pof Ta 30Kpema IIIasl.

KarouoBe caoBo: exryBaHHSA, CIIOCIO,
MOAIIIIICHHS. TEXHIKA, TAKTUKA
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GUIDELINES FOR AUTHORS

Journal intention

SportLogia journal covers the areas of sports and
physical education. It is issued twice a year and pub-
lishes original scientific papers, reviewed scientific
papers, scientific gathering presentations, short sci-
entific articles and professional articles from the area
of sports, physical education, recreation, kinesiology
anthropology, training methods, sport biology and
exetcise, sport medicine, biomechanics, sport his-
tory and sport management as well as contributions
from other sciences (medicine, sociology, psychology,
philosophy, exact sciences and mathematics) applied
in sports.

General remarks on papers

All manuscripts are submitted to the journal’s
editors, who, after reading the manuscripts, decide
about the further procedure: (1) the manuscript is
immediately sent for review; (2) if there are any objec-
tions and suggestions, the manuscript is sent back to
the author for corrections; (3) rejection of the
manuscript. The editor may decline the manuscript
in the following cases: (1) the topic of the manuscript
is not relevant; (2) a manuscript with a similar topic
has already been published in the journal; (3) the
manuscript does not conform to the standards of the
journal. If the manuscript is not accepted, a short
notice is sent to the author, but the manuscript is not
sent back. The process of preliminary evaluation lasts
up to 4 weeks.

If the author has corrected the text in accordance
with the instructions from the editor, the manuscript
is sent for review. In that case, the author will be
given a form called Copyrights Declaration, which needs
to be filled in and sent back to the editor. The signa-
ture of the author verifies the authenticity of the text,
authorship and acceptance of the review procedure.

All articles must be reviewed. There will be two
reviewers from the relevant scientific area for each
article, and both reviews will be anonymous. The
authot's name will be unknown to the reviewers
(double blind review). If a reviewer finds the article
noncompliant with the criteria of the journal, the
editorial will not accept the article. The review process
lasts 8 to 12 weeks. If, on the other hand, the review-
ers find the article acceptable, it will be put in one
of the following categories:

* Original scientific paper is a first publication of
original research results in a form that the research
can be repeated, and the asserted facts verified.
It is organized in accordance with the IMRAD

UPUTSTVO AUTORIMA

Namijera casopisa

Casopis Sportlogia iz oblasti sporta i fizickog
vaspitanja izdaje se dva puta godisnje i objavljuje izvorne
nauéne clanke, pregledne naucne ¢lanke, kratke naucne
clanke, izlaganje sa naucnog skupa i strucne ¢lanke iz
podrucja sporta 1 sportskih aktivnosti, fizickog vaspi-
tanja, rekreacije, kinezioloske antropologije, trening
metoda, biologije sporta i vjezbanja, sportske medicine,
biomehanike, istorije sporta i menadzmenta u sportu
kao i priloge iz drugih nauka (medicine, sociologije,
psihologije, filozofije, prirodnih nauka i matematike)
primjenjenih na sport.

Opste odredbe o prilozima

Svi rukopisi dostavljaju se urednistvu casopisa koji,
nakon §to ih procita, odreduje dalji postupak: (1)
odmah $alje rukopis na recenziju; (2) ako ima odredenih
primjedbi i sugestija, rukopis vraca autoru na doradu;
(3) odbija rukopis. Urednik moze da odbije rukopis
u sledecim slucajevima: (1) tema koju obraduje ruko-
pis nije relevantna; (2) rukopis sa slichom temom ve¢
je objavljen u ¢asopisu; (3) rukopis ne ispunjava
standarde c¢asopisa. Ukoliko rukopis nije prihvacen,
autoru se $alje kratko obavjestenje, ali rukopis se ne
vraca. Proces preliminarne evaluacije traje do 4 sed-
mice.

Ukoliko je autor usvojio primjedbu urednika i
preradio tekst u skladu sa sugestijama, rukopisi se
salju na recenziju. U tom slucaju autoru se salje for-
mular Igjava o autorskin pravima, koju treba ispuniti,
potpisati i vratiti uredniku. Svojim potpisom autor
potvrduje izvornost ¢lanka, svoje autorstvo i prih-
vatanje recenzentskog postupka.

Svi ¢lanci obavezno podlijezu recenziji. Za svaki
¢lanak predvidena su dva recenzenta iz relevantne
naucne oblasti i oba su anonimna Imena autora takode
suiza recenzente anonimna (double blaind recension).
Ukoliko ¢lanak, prema misljenju recenzenata, ne
zadovoljava kriterije ¢asopisa, urednistvo clanak ne
prihvata. Postupak recenzije traje 8 do 12 sedmica.
Ukoliko pak recenzenti pozitivno ocjene clanak,
svrstavaju ga u jednu od kategorija:

o Izvorni nanini danak predstavlja prvu objavu
orginalnih istrazivackih rezultata u takvom ob-
liku da istrazivanje moze da se ponovi, a
utvrdene ¢injenice da se provjere. Organizovan
je po $emi IMRAD za eksperimentalna istrazivanja
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scheme for experimental research or in a descrip-
tive way for descriptive science areas.

o Scientific work review is a review of papers on a
specific topic, works of an individual research-
er or a group of researchers whose aim is to
summarize, analyze, evaluate or synthesize already
published information. It brings new syntheses
which also include results of author's own re-
search.

o Short scientific article is an original scientific article
which may skip some elements of IMRAD. It
concisely presents results of a completed own
research or of an ongoing research.

o Scientific gathering presentation is a comprehensive
article that has previously been briefed to a
scientific gathering, but it has not been published
in its comprehensive form in the Paper Collec-
tion Book of the gathering.

* DProfessional article is a review of something that
is already known, with an emphasis on the us-
ability of the results of the original research and
the spread of knowledge. The complexity of
the text is adjusted to the needs of the profes-
sional and scientific aspects of the journal.

After reviews have been done, the editorial board
will analyze them. If needed, the paper is sent back
to the author who must comply with the suggestions
and objections made by the reviewers. Once they have
redone the paper, the authors need to specifically
describe, on a separate sheet of paper, how they have
resolved the reviewer’s suggestions.

Only those papers that have been placed in one
of the categories and which have #wo positive reviews
will be published.

Text style and organization

Scientific articles must adhere to the IMRAD
scheme (Introduction, Methods, Results and Discus-
sion).

Title

The title page of the manuscript should contain
the following information: (1) a concise, but informa-
tive title. Use of abbreviations is not encouraged; (2)
the author’s names (do not include degrees); the last
one is introduced by "&"; (3) the affiliation of the
authors, town and state; (4) the name and address of
the corresponding author (must include title, degree
and position of the corresponding author, phone and
fax numbers — zip code for the country and city, and
email address).

Summary, large summary and key words

The summary should be brief and Self-explanatory.
It should cover a general presentation of the topic (the

ili na deskriptivan nacin za deskriptivna naucna
podrudja.

*  Pregledni naucni flanak predstavlja pregled naj-
novijih radovao  odredenom predmetnom
podrudju, radova pojedinog istrazivaca ili grupe
istrazivaca sa ciljem da se ve¢ publikovane in-
formacije sazmu, analiziraju, evaluiraju ili sin-
tetizuju. Donose nove sinteze koje, takode,
ukljucuju 1 rezultate sopstvenog istrazivanja
autora.

* Kratki nancni dJanak predstavlja izvorni naucni
c¢lanak kod kojih neki elementi sSeme IMRAD
mogu da budu ispusteni. Ukratko sazima rezul-
tate zavrSenog izvornog istrazivackog rada ili
rada koje je jos u toku.

o Izlaganje sa naucnog skupa predstavlja cjelovit ¢lanak
koiji je prethodno referisan na na¢nom skupu,
ali u obliku cjelovitog ¢lanka nije objavljen u
zborniku nauc¢nog skupa.

o Strucni Hanak predstavlja prikaz ve¢ poznatog, s
naglaskom na upotrebljivost rezultata izvornih
istrazivanja i Sirenja znanja, a zahtijevnost tek-
sta prilagodena je potrebama stru¢nosti i naucnosti
¢asopisa.

Nakon primljenih recenzija urednistvo ih analizira.
Ukoliko je to potrebno, rad se vraca autoru koji je
duzan uvaziti sugestije i primjedbe recenzenata. Kada
preradi svoj rad autor-i treba da, na posebnom listu papira,
konkretno navedete kako su raztijesili sugestije vezane
za recenziju.

Objavljuju se samo radovi koji su svrstani u jednu
od kategorija 1 koji imaju dvije pozitivne recengije.

Stil i organizacija teksta

Naucni c¢lanci se organizuju po Semi IMRAD
(Introduction, Methods, Results, i Discussion).

Naslov rada

Naslov rada treba da sadrzi sledece informacije:
(1) kratak ali informativan naslov u kome se ne
preporucuje koristenje skracenica; (2) ime autora bez
titule gdje se ispred posledenjeg autora stavlja "i"; (3)
institucija u kojoj autor-i radi, grad i drzava; (4) ime i
adresa autora predvidenog za korespodenciju (naucno
zvanje, polozaj, broj telefona i faksa, postanski broj
grada, drzavu i e-mail adresu).

Sazetak, veliki sazetak i kljucne rijeci

Sazetak treba da bude kratak i razumljiv sam po
sebi. U sazetku se ne traba pozivati na tekst ¢lanka.
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purpose and the objective of the paper), results and
conclusions. Authors should not use abbreviations.
The abstract should include 150-250 words. Authors
from abroad write the large summary in their native
languge (the summary has to be reviewed), and the
authors whose native language is BCS write the men-
tioned summary in one of the official languages of
the IOC Assembly (article 27 of Olympic Charter),
except English. The translation should be made by
relevant person.

Large summary should not exceed 1800 characters
(up to tree pages of double spaced text), and should
include title, keywords and summary text.

Three to six words, which are not part of the title,
need to be singled out. The Key words need to
reflect the contents of the paper.

Introduction

This part of the paper ought to inform the
reader of the issues dealt with in the research and the
results of previous analyses. The purpose of the re-
search should also be clearly stated in this part.

Methods

This part should consist of the following subtitles:
entity sample, variables, procedures, tastings, statisti-
cal analysis.

Units of measurement, symbols and abbreviations
must conform to international standards. Measure-
ments of length, height, weight and volume should
be given in metric units (meter, kilogram, liter).

Results

The results should be presented as tables, graphs
and pictures, possibly processed statistically and be
concisely presented in the text.

Tables, graphs and pictures showing the results
of individual analyses need to be indicated in the text
for easier reader navigation.

Discussion

The authors are expected here to comment on
the results and compare them with literature data.
The discussion must be professional and correspond
to experimental data. Practical implications are wel-
come.

Conclusion

Contains clearly stated scientific assertions, open
issues and recommendations for further research.

Tables, graphs and pictures

Each table and any illustration (black and white
only) must be submitted on a separate sheet of paper.
Tables should be numbered in the order in which they

Treba da obuhvati opsti prikaz teme (predmet i cilj
rada), rezultate i zakljucak. Autori ne bi trebali da tom
prilikom koriste skracenice. Sazetak treba da sadrzi
150-250 rijeci.

Velik sazetak ne smije da prede 1800 karaktera (do
tri stranice u duplom proredu), i treba da sadrzi naslov
rada, klju¢ne rijecii tekst sazetka. Autori iz inostrans-
tva veliki sazetak pisu na maternjem jeziku (sazetak
mora da bude lektorisan), a autori kojima je mater-
nji jezik BHS ovaj sazetak pisu na jednom od jezika
Medunarodnog olimpijskog komiteta, naravno osim
engleskog, na koje se simultano prevodi na svim
Skupstinama MOK-a (¢lan 27 Olimijske povelje).
Prevodenje mora da uradi strucna osoba.

Potrebno je izdvojiti i dati tri do Sest klju¢nih rijeci
koje se ne nalaze u naslovu. Klju¢ne rije¢i moraju da
odrazavaju sustinu sadrzaja rada.

Uvaod

Ovaj dio rada treba da informise citaoca o prob-
lemima datog istrazivanjai rezultatima prethodnih
analiza. Cilj istrazivanja takode treba jasno navesti u
ovom dijelu.

Metode

Ovaj dio treba da se sastoji od sledecih podnaslo-
va: uzorak entiteta, varijable, procedure testiranja,
statisticka analiza.

Mjerne jedinice, simboli i skrac¢enice moraju da
postuju medunarodne standarde. Mjere duzine, visine,
tezine 1 zapremine moraju da budu u metrickim je-
dinicama (metar, kilogram, litar).

Rezultati

Rezultati bi trebalo da budu predstavljeni kroz,
tabele, grafikone 1 slike, statisticki obradene i kon-
cizno interpretirane.

Tabele, grafikoni i slike koje pokazuju rezultate
pojedinih analiza trebaju da budu naznacene u tekstu
kako bi se paznja ¢itaoca skrenula na njih.

Diskusija

Od autora se ocekuje da iznesu dokaze istrazivanja
i da ih uporede sa dosada objavljenim istrazivanjima
u toj oblasti. Diskusija mora da bude strucnaiu

skladu sa podacima cksperimenta. Pozeljno je da
diskusija obuhvati i prakticne implikacije rada.

Zakljucak

Sadrzi jasno izrecene naucne tvrdnje, otvorena
pitanja i preporuke za daljnja istrazivanja.
Tabele, grafikoni i slike

Svaka tabela, grafikon i slika (samo u crno bijeloj
tehnici) treba da bude dostavljena na posebnom listu
papira. Tabele treba da budu numerisane po redosli-
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occur in the text and referred to as, for example,
"Table 1". Each table should be accompanied by a
short title. Tables should be accompanied with in-
terpretations (legends). It will also be deemed infor-
mative if the tables include indications of important
correlations and relevant vatiables. Tables should be
submitted separately

Ilustrations, graphs and pictures shall be marked
as "Figure 1". Photographs are sent in electronic form
in a resolution not smaller than 300 dpi and in a .tif
(figures) and .eps (graphics) format. Each figure needs
to have a short title. In case that the figures are taken
over from another paper, the title should not include
the original name. In such a case, the source where
the picture was taken from should be indicated under
the picture.

If tables, graphs and pictures contain special
symbols, or are prepared in a special program, they
must be submitted in a separate file, with clearly in-
dicated order of their inclusion in the text.

Article technical form

Articles are written and published in Latin al-
phabet, and, when needed, in other alphabets, in the
Serbian language (jjekavica dialect) and the English
language. Any deviation from this, needs to be agreed
with the editorial board in advance. If authot's native
language is not Serbian, Croatian or Bosnian their
papers will bi translated by editorial board. When
translating the paper authors are suggested to engage
someone whose native language is English.

Texts are to be written in Microsoft Word
Windows program, on A4 paper format. Text is to
be written in the Times New Roman font, size 12 pt
in 1.5 spacing, aligned on both sides, with a 1 tub
denting of the first row of a paragraph, with 2.5 cm
paper margins. If it is necessary to indicate a word or
a sentence in the text, use the italic. Text size should
conform to 15 pages. The editorial board may accept
a bit longer papers, but it will seldom do so.

Articles and abstracts should be written in the
third person, neutrally, adhering to a good style and
defined linguistic norms.

Refereneces

The journal uses the Harvard reference system -
APA standards for referencing literature.

Sending papers

The manuscripts are received directly through
logging on our web page http://www.sportlogia.com.
In case you need any additional information please
be kind to contact us on e-mail address kti.pan@
hotmail.com.

jedu kojim se pojavljuju u tekstu i oznacena kao npr.
"Tabela 1". Svaka tabela treba da ima kratak naslov.
Potrebno je dodati legende za tabele. Takode bilo bi
informativno ako bi se u tabelama naznacile znacajnije
korelacije 1 znacajnije varijable. Tabele treba posebno
priloziti.

Tlustracije, grafikoni i slike obiljezavaju se sa "Slika
1". Fotografije se $alju u elektronskoj formi u rezu-
liciji najmanje 300 dpi i formatu .tif (slike) 1 .eps
(grafike). Svaka slika treba da ima kratak naslov. U
slucaju da su slike preuzete iz nekog drugog rada, u
naslovu ne bi trebalo da se nalazi orginalini naziv. U
takvom slucaju potrebno je da se ispod slike nalazi
Izvor odakle je slika preuzeta.

Ukoliko tabele, grafikoni i slike sadrze posebne
znakove, te su radeni u posebnom programu, dostav-
ljaju sena posebnom fajlu, sa tacno navedenim
rasporedom po kojem se ukljucuju u tekst.

Tehnicko oblikovanje ¢lanka

Clanci se pi$u i §tampaju latini¢nim pismom, po
potrebi i drugim pismima, na srpskom (ijekavica) i
engleskom jeziku. Svako odstupanje od navedenog,
treba posebno unaprijed dogovoriti s Urednistvom.
Ako se radi o autorima kojima materniji jezik nije
srpski, hrvatski ili bosnjacki njihove radove na srpski
prevodi uredni$tvo. Autori su duzni da prilikom
prevodenja rada na engleski jezik angazuju strucne
osobe, najbolje one kojima je maternji jezik engleski.

Tekstovi se pisu u Microsoft Word Windows
programu, na papiru A4 formata. Tekst se pise u
Times New Roman fontu, velicine 12 pt u proredu
1,5, poravnat sa obje strane, sa uvlac¢enjem prvog reda
pasusa od 1 tab, sa marginama papira 2,5 cm. Ukoliko
je u tekstu potrebno posebno oznaciti neku rijec ili
recenicu, koriste se kosa slova (italik). Obim teksta
treba da sadrzi do 15 strana. Urednistvo moze prih-
vatiti 1 malo duze radove ali ¢e to ¢initi rijetko.

Clanke i sazetke treba pisati u treéem licu, neu-
tralno, pridrzavajudi se dobrog stila i utvrdenih jezickih
normi.

Literatura

Casopis koristi Harvard reference system APA
standard kod navodenja literture.

Slanje radova

Radovi se $alju putem direktnog logovanja na veb
stranici ¢asopisa http://www.sportlogia.com. U slucaju
da trebate dodatne informacije molimo vas da se
obratite na e-mail adresu kri.pan@hotmail.com.
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