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DRragI ¢1TAOCI,

Casopis ”Sportske nauke i zdravlje” ulazi u svoju
sedmu godinu izlaZenja sa puno uspjeha i ostvarenih re-
zultata. Nazalost, ovaj broj izlazi bez dosadasnjeg glav-
nog urednika prof. dr Miladina Jovanovica koji se nije
izborio protiv teske bolesti koja ga je zadesila.

In memoriam

DEARREADERS,

The Journal “Sports Science and Health* enters its se-
venth year of publication with lots of success and results.
Unfortunately, this number is being published without its
editor-in-chief, prof. dr Miladin Jovanovic, who did not ma-
nage to fight against the serious illness that he suffered from.

In memoriam

Prof. dr Miladin Jovanovi¢

Kao i1 u prethodnim casopisima tako i u
ovom broju imacete priliku procitati vrlo za-
nimljive i interesantne radove nasih saradni-
ka. Nasi saradnici (autori) iz Hrvatske, Bosne
i Hercegovine i Srbije ponudili su nam znacaj-
ne informacije svojih istrazivackih aktivnosti.
Oni su nam u ovom broju pripremili priloge o biome-
hanickim parametrima koji uticu na postizanje sportskih
rezultata u bacanju kugle, stavovima studenata Akade-
mije dramskih umjetnosti u odnosu na fizicko vjezbanje,
o psiholoskom talentu i obiljezjima mentalnog zdravlja
rukometasa i rukometaSica, istrazivanjima eksploziv-
ne snage u kosarci, motorickim dostignu¢ima u kosSarci
ucenika osnovnoskolskog uzrasta, razvojnoj neuronauci
u funkciji senzornog i perceptivnog razvoja djece ranog
uzrasta, kao i o rezultatima ispitivanja zdravstvene be-
zbjednosti vode otvorenih bazena.

Zaista sjajni prilozi koji vam mogu posluziti na
razne nacine kao lijep izvor zanimljivih tema iz oblasti
sporta, zdravlja, rekreacije itd. Autorima radova koji su
nasli svoje mjesto u ovom broju Casopisa zelimo da se
zahvalimo, jer na ovaj nacin na najbolji nacin doprinose
na$im nastojanjima da ovaj Casopis bude $to ¢itaniji i §to
kvalitetniji.

Takode se zahvaljujemo i svim onim koji svojim
primjedbama i sugestijama doprinose na referentnosti
Casopiosa Sportske nauke i zdravlje.

Uvjereni smo da ¢e nasa saradnja u narednom pe-
riodu biti jo$ bolja i kvalitetnija, a sve u cilju dostizanja
visoko postavljenih standarda i ciljeva.

UREDNISTVO CASOPISA

Prof. Dr Miladin Jovanovic

As in the previous journals and in this
issue as well, you will have the opportunity
to read very interesting papers of our associa-
tes. Our contributors (authors) from Croatia,
Bosnia and Herzegovina and Serbia offered
us some important information on our resear-
ch activities. In this issue, they prepared annexes on bi-
omechanical parameters that influence the achievement
of sports results in the throwing of the ball, the attitudes
of the students of the Academy of Dramatic Art in re-
lation to physical exercise, the psychological talent and
characteristics of the mental health of handball players
and handball players, exploration of explosive power in
basketball, motoric achievements in basketball played by
the pupils of elementary school, developmental neuros-
cience in the function of sensory and perceptive deve-
lopment of children of early age, as well as the results of
testing the health safety of open swimming pools.

Truly great contributions that can serve you in va-
rious ways as a nice source of interesting topics in the
fields of sports, health, recreation, etc. We wish to thank
the authors of the papers, who found their place in this
issue of the magazine, because in this way they contribu-
te to our efforts to make this Journal as readable and as
good as possible.

We also thank all those who contribute to the refe-
rences of Journal “Sports Science and Health” with their
remarks and suggestions.

We are confident that our cooperation in the future
will be even better and better, with the aim of achieving
high standards and goals.

JOURNAL EDITORIAL

www.Siz-au.com



KATARINA PAUSEK, ET AL.:

PSYCHOLOGICAL SPORTING TALENT AND INDICATORS OF MENTAL HEALTH AT YOUNG MALE AND FEMALE HANDBALL PLAYERS

SporTs SCIENCE AND HEALTH 7(1):5-12

DOI: 10.7251/SSH1701005P

Original Scientific Paper

PsYCHOLOGICAL SPORTING TALENT
AND INDICATORS OF MENTAL
HEALTH AT YOUNG MALE AND
FEMALE HANDBALL PLAYERS

KATARINA PAUSEK!, DRAGO PAUSEK?, DAMIR SERTIC3, SASA
Missonr?, Josko SiNpik*

!University of Zagreb, Faculty of Medicine, Zagreb, Croatia,
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*Institute for Anthropological Research, Zagreb, Croatia

Corespondence:

Josko Sindik

Institute for Anthropological Research
Zagreb, Croatia
Jjosko.sindik@inantro.hr

Abstract: The main goal of the research is to determine
gender differences in the subscales within Multidimen-
sional Scale of Sports’ Psychological Talents (MSSPT):
Mental Energy Scale (MES), Modified Big Five Inven-
tory (MBFI), Modified Short Hardiness Scale (MSHS),
Modified Athletic Engagement Scale (MAES), Modi-
fied Athletic Identity Scale (MAIS), Psychological
Skills Inventory for Sports (MPSIS) and Modified
Optimism Scale (OS)-R. The samples of 105 male (M)
and 54 female (F) handball players were examined (age
range 12-16 years), members of the teams Prvo plinar-
sko drustvo, Metalac (Zagreb) and Zamet (Rijeka) (M);
Zamet (Rijeka) and Samobor (F), in the beginning of
2015. The results revealed that six statistically signifi-
cant gender differences are found: enthusiasm and mo-
tivation (higher means for females), extraversion, resil-
ience, self-confidence and concentration (higher means
for males). The results provide the information about
possible differentiated approach of the coaches when
working with male and female handball players.

Key words: measuring instruments, psychological tal-
ents, sport performance, health.

INTRODUCTION

The objective of this article is to gain insight into
the gender differences in psychological characteristics
that reflect sports talents and some indicators of mental
health in top young handball players.

Interdisciplinary approach in handball is necessary for
sport development of the athletes, to enable them to fulfill
the tasks during the processes of sport competition or/and
sport training (Abernethy, 2005; Morrow & James, 2005).
Handball is dynamic sports game, which requests high-level
demands on the athletes. Handball implies highly intensive

UDC: 796.322.012.1/.2:519.2

Originalni nau¢ni rad

PSIHOLOSKI TALENT I OBILJEZJA
MENTALNOG ZDRAVLJA KOD
RUKOMETASA I RUKOMETASICA

KATARINA PAUSEK!, DRAGO PAUSEK?, DAMIR SERTIC3, SASA
Missont4, Josko SINDIk*

ISveuciliste u Zagrebu, Medicinski fakultet, Zagreb, Hrvatska
’Croatian Society for Patient Safety, Zagreb, Hrvatska

3Supera Business School, Zagreb, Hrvatska

*Institut za antropologiju, Zagreb, Hrvatska

Korespondencija:
Josko Sindik

Institut za antropologiju
Zagreb, Hrvatska
josko.sindik@inantro.hr

Apstrakt: Osnovni cilj istrazivanja bio je utvrditi ra-
zlike u subskalama unutar Visedimenzionalne Skale
Psiholoskih Sportskih Talenata (MSSPT): Modificirane
skale mentalne energije (MES), Modificiranog Big Five
Inventara (MBFI), Modificirane skale sportskog zala-
ganja (MAES), Modificirane skale psiholoskih vjestina
(MPSIS) i Modificirane skale optimizma (MOS). Ispi-
tani su uzorci od 105 rukometasa (M) i 54 rukometasice
(Z) (dobni raspon 12-16 godina), ¢lanova moméadi ti-
mova Prvo plinarsko drustvo, Metalac (Zagreb) i Zamet
(Rijeka) (M), Zamet (Rijeka) i Samobor (Z), pocetkom
2015. godine. Rezultati su pokazali da je pronadeno Sest
statisti¢ki znacajnih spolnih razlika: u entuzijazmu i mo-
tivaciji (vece aritmeticke sredine za Zene), ekstraverzija,
ustrajnost, samopouzdanje i koncentracija (vece aritme-
ticke sredine za muskarce). Dobiveni rezultati daju infor-
macije o mogu¢em diferenciranom pristupu trenera pri
radu s rukometasima i rukometasicama.

Kljuc¢ne rije€i: mjerni instrumenti, psiholoski talenti,
sportska izvedba, zdravlje.

Uvob

Tema ovog ¢lanka je stjecanje uvida u spolne razli-
ke u psiholoskim karakteristikama koje odrazavaju sport-
ski talent i u nekoliko indikatora mentalnog zdravlja kod
vrhunskih mladih rukometasa.

Interdisciplinarni pristup u rukometu je potreban
za sportski razvoj pojedinca, koji ¢e mu omoguditi da
ispuni zadatke tijekom procesa sportskog natjecanja i
/ ili sportskog treninga (Abernethy, 2005; Morrow &
James, 2005). Rukomet je dinamic¢na sportska igra koja
postavlja sportasima zahtjeve na visokoj razini. Ruko-
met podrazumijeva visoko intenzivnu motoricku ak-
tivnost, te iziskuje visoku razinu bazic¢nih i specificnih

Jun/June, 2017
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motor activity needs high level of basic and specific motor
abilities (e.g. explosive strength, agility and speed).

The importance of detecting psychological sports talents

Top athletes in certain sports are very often equal-
ized among themselves in many relevant elements of
sport-related characteristics (morphological, psychologi-
cal, motor, etc.) (Rogulj et al., 2006). Therefore, psycho-
logical characteristics could sometimes be decisive in
competition and training processes, by differentiating be-
tween successful and less successful teams or individual
athletes. Numerous studies are conducted to investigate
important psychological characteristics of the athletes.
Very often, the focus in these studies was the motivation
of the athletes (Seifriz, Duda & Chi, 1992; Mead, Dro-
watzky & Hardin-Crosby, 2000), traits and moods (Berg-
er et al., 1997), etc. Except the motivation, the athletes’
behaviors in critical situations during a competition and
during training process are particularly important (James
& Collins, 1997; Wiggins, 1998), as same as in situa-
tions that emphasize anxiety (Dunn & Nielsen, 1996).
The importance of detecting psychological sports talents
is particularly important when investigating relevant psy-
chological characteristics in young players.

Multidimensional Scale of Sports’ Psychological

Talents

In this study, several psychological characteristics
are chosen to be examined in male and female handball
players, within new battery of measuring instruments
called Multidimensional Scale of Sports’ Psychologi-
cal Talents (MSSPT) (Sindik, Missoni & Horvat, 2015;
Sindik, Botica & Fiskus, 2015; Sindik & Bauer Cuk,
2016; Schuster, Sindik & Kavran, 2016).

Athlete engagement is a concept developed by Lon-
sdale, Hodge and Jackson (2007). The concept of athlete
engagement consists of four dimensions: confidence, dedi-
cation, vigor, and enthusiasm (Lonsdale et al., 2007). Men-
tal energy describes specific biological processes involved
in the capacity of brain neurons to do physical work, i.e.
to perform physical activity. It is related to the mood or
motivational and cognitive processes (Sindik et al., 2015).
Five-Factor Model and the Big Five Model assume that
personality can be described with a small number of fun-
damental constructs (Macdonald, Bore & Munro, 2008).
According to these theories, five factors of personality
can be described: extraversion, agreeableness, conscien-
tiousness, emotional stability and openness to experience
(Pervin & John, 1997). The concept of optimism describes
expectancies for the future. Optimists assume that adver-

motori¢kih sposobnosti (npr. eksplozivna snaga, agil-
nost i brzina).

Vaznost otkrivanja psiholoskih sportskih talenata

Vrhunski sportasi u pojedinim sportovima Cesto su
izjednaceni medusobno u mnogim relevantnim elemen-
tima za sport povezanih karakteristika (morfoloskih, psi-
holoskih, motorickih, itd.) (Rogulj i sur., 2006). Dakle,
psiholoske karakteristike ponekad mogu biti odlucujuce
u procesima treninga i natjecanja, kao i u razlikovanju
izmedu uspjesnih i manje uspjesnih timova ili pojedinih
sportasa. Brojne studije su provedene kako bi se istrazile
vazne psiholoske karakteristike sportasa. Vrlo Cesto, na-
glasak u ovim studijama je motivacija sportasa (Seiftiz,
Duda i Chi, 1992; Mead, Drowatzky & Hardin-Crosby,
2000), osobine i raspolozenja (Berger et al., 1997), itd.
Osim motivacije, ponasanje sportaSa u kriticnim situa-
cijama tijekom natjecanja i tijekom trenaznog procesa je
posebno vazno (James & Collins, 1997; Wiggins, 1998),
kao i u situacijama koje naglasavaju tjeskobu (Dunn &
Nielsen, 1996). Otkrivanje psiholoskih sportskih talenata
je posebno vazno kada se istrazuju relevantne psiholoske
karakteristike u mladih igraca.

Visedimenzionalna Skala PsiholoSkih Sportskih

Talenata (MSSPT)

U ovom istrazivanju je vise psiholoskih karakteristi-
ka izabrano da bude ispitano u rukometasa i rukometasi-
ca, primjenom nove baterije mjernih instrumenata nazva-
ne Visedimenzionalna Skala Psiholoskih Sportskih Tale-
nata (MSSPT) (Sindik, Missoni i Horvat, 2015, Sindik,
Botica i Figkus§ 2015; Sindik-Bauer Cuk, 2016, Schuster,
Sindik-Kavran, 2016). Sportska angaziranost je koncept
koji su razvili Lonsdale, Hodge i Jackson (2007). Kon-
cept sportska angaziranost sastoji se od cetiri dimenzije:
povjerenja, posvecenosti, snage i entuzijazma (Lonsdale
et al., 2007). Mentalna energiziranost opisuje specificne
bioloske procese, ukljucene u neuronima mozga za fizic-
ki rad, tj. obavljanje fizicke aktivnosti. Odnosi se na ras-
polozenje ili motivacijske i kognitivne procese (Sindik i
sur., 2015). Pet-Faktorski model i Velepetori model lic-
nosti pretpostavljaju da se li¢nost moze opisati s malim
brojem osnovnih konstrukata (Macdonald, Bore & Mun-
10, 2008). Prema tim teorijama, pet je faktora licnosti: ek-
straverzija, ugodnost, savjesnost, emocionalna stabilnost
1 otvorenost prema iskustvu (Pervin & John, 1997). Kon-
cept optimizma opisuje oCekivanja vezana za buduénost.
Optimisti pretpostavljaju da se nevoljama moze uspjes$no
rukovati, dok su pesimisti neodlucni i imaju tendenciju
predvidanja katastrofa (Seligman, 1990). Psiholoske vje-

6
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sity can be handled successfully, while the pessimists are
more doubtful, hesitant, and tend to anticipate disaster
(Seligman, 1990). Psychological skills (Cox, Liu & Qiu,
1996; Meyers, Bourgeois, LeUnes, & Murray, 1999) are
invented to differentiate between the mental skills in vari-
ous sport quality levels, from the recreational to elite level
athletes (Cox et al., 1996; Meyers et al., 1999). Mental
toughness could is the natural or developed psychologi-
cal ability that enable to someone to cope better than his/
her opponents with the many demands (of the competition,
training and lifestyle) in sport situation. Mentally tough
individual tends to remain determined, focused, confident,
and in control under pressure (Jones, 2002). Hardiness is
a set of attitudes, beliefs, and behavioral tendencies, with
three positively linked components: commitment, con-
trol and challenge (Kobasa, 1979; Hanton, Evans & Neil,
2003). In the concept of hardiness in MSSPT, the original
hardiness scales are combined with the aspect of resilience
in mental toughness. Athletic identity describes the degree
of strength and exclusivity to which a person is identified
with her/his athlete role (Brewer, Van Raalte, & Linder,
1990). It is a significant social dimension of self-concept,
which is affected by experience, relations with others and
involvement in sport activities (Cornelius, 1995).

In previous studies, the researchers found that the
most significant differences are found in dimensions of
MSSPT between the players of different age groups, while
no differences are found according to winning medals in
junior state championship or according to the membership
in the junior national team (Sindik & Bauer Cuk, 2016).
Two profiles of male handball players are found in this
study: in the first cluster were older players with higher
means in self-esteem and mental energy as strength while
making errors, while in the second cluster were grouped
younger players with higher means in all other psycho-
logical characteristics (Sindik & Bauer Cuk, 2016). In this
and all other studies conducted using MSSPT (Sindik,
Missoni & Horvat, 2015; Sindik, Botica & Fiskus, 2015;
Schuster, Sindik & Kavran, 2016), satisfactorily reliability
type internal consistency is found almost in all psychologi-
cal concepts and subscales, except in Modified Big Five
Inventory (MBFI). In MBFI, all subscales were unsatis-
factorily reliable (Sindik, Missoni & Horvat, 2015).

On the other hand, all abovementioned psychological
characteristics are reflecting both sports talents and some
indicators of mental health as well. Namely, all chosen
psychological characteristics are desirable from the as-
pect of psychological mental health, directly (neuroticism,
anxiety control, ability to cope with stress) or indirectly.
The insight in gender differences could provide the infor-

Stine (Cox, Liu & Qiu, 1996; Meyers, Bourgeois, LeUnes
i Murray, 1999) su izmisljene da bi razlikovale mentalne
sposobnosti sportasa razliitih razina sportske kvalite-
te, od rekreativnih do elitnih sportasa (Cox et al., 1996;
Meyers et al., 1999). Mentalna cvrstoca je prirodna ili ra-
zvijena fizi¢ka ili psiholoska sposobnost koja omogucuje
nekome da se nosi bolje od drugih sportasa s brojnim
zahtjevima (natjecanje, trening i nacin zivota) u sportskoj
situaciji. Psihi¢ki ¢vrst pojedinac tezi da ostane odreden,
usredotocCen, uvjeren, i pod kontrolom kad je pod priti-
skom (Jones, 2002). Otpornost je skup stavova, uvjerenja
i sklonosti u ponasanju, s tri pozitivno povezane kompo-
nente: predanost, kontrola i izazov (Kobasa, 1979; Han-
ton, Evans & Neil, 2003). U konceptu mentalne ¢vrstoce
u MSSPT, izdrzljivost je dana u kombinaciji s tri aspekta
otpornosti. Sportski identitet opisuje stupanj snage i ek-
skluzivnost na kojoj se osoba poistovjecuje sa sportase-
vom ulogom (Brewer, Van Raalte & Linder, 1990). To
je znacajna druStvena dimenzija koncepta o sebi, koji je
pod utjecajem iskustva, odnosa s drugima i ukljucivanja
u sportske aktivnosti (Cornelius, 1995).

U prethodnim studijama, istrazivaci su otkrili da su
najznacajnije razlike pronadene u dimenzijama MSSPT
izmedu rukometasa razli¢itih dobnih skupina, a nema
pronadene razlike prema osvajanju medalje na juni-
orskom drzavnom prvenstvu ili prema ¢lanstvu u juni-
orskoj reprezentaciji (Sindik i Bauer Cuk, 2016). Dva
profila rukometaSa pronadena su u ovoj studiji: u prvom
klasteru bili su stariji igraci s viSe samopouzdanja i men-
talne energije u situacijama pocinjenih pogreski, dok su
u drugom klasteru bili grupirani mladi rukometasi s na-
glasenijim ostalim psiholoskim karakteristikama (Sindik
& Bauer Cuk, 2016). U ovoj i svim drugim studijama
koristenjem MSSPT (Sindik, Missoni & Horvat, 2015;
Sindik, Botica & Fiskus, 2015; Schuster Sindik & Ka-
vran, 2016), zadovoljavajuca pouzdanost tipa unutarnje
konzistencije je pronadena u gotovo svim psiholoskim
konceptima i subskalama, osim za Modificirani inventar
Big Five (MBFI). U MBFI, sve subskale su bile nepouz-
dane (Sindik, Missoni i Horvat, 2015).

S druge strane, sve gore navedene psiholoske ka-
rakteristike odrazavaju i sportske talente i nekoliko in-
dikatora mentalnog zdravlja istovremeno. Naime, sve
izabrane psiholoske karakteristike su pozeljne s aspekta
psiholoskog mentalnog zdravlja, izravno (neuroticizam,
kontrola anksioznosti, sposobnost nosenja sa stresom) ili
posredno. Uvid u spolne razlike moze pruziti informacije
o karakteristikama koje su vazne za trenera da bi usredo-
toCio svoju pozornost na njih, kada radi sa sportaSima u
muskoj ili zenskoj rukometnoj momcadi.
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mation about the characteristics that are more important
to coaches to focus their attention, when working with the
athletes in male or female handball team.

The main goal of this research is to determine gender
differences in subscales within Multidimensional Scale
of Sports’ Psychological Talents (MSSPT): Mental En-
ergy Scale (MES), Modified Big Five Inventory (MBFI),
Modified Athletic Engagement Scale (MAES), Modified
Athletic Identity Scale (MAIS), Modified Short Hardiness
Scale (MSHS), Modified Psychological Skills Inventory
for Sports (MPSIS) and Modified Optimism Scale (MOS).

METHOD

Sample

The research was conducted on a purposeful sample of
159 subjects 105 male (M) and 54 female (F) handball play-
ers (age range 12-16 years), members of the handball teams:
Prvo plinarsko drustvo (N=68), Metalac (N=14) (Zagreb)
and Zamet (N=23) (Rijeka) (M); Zamet (N=19) (Rijeka)
and Samobor (N=35) (F), in the beginning of 2015. Average
age of the subjects was 13.80+4.12 years, while their expe-
rience of training handball was 5.314+3.61 years.

Measuring instruments

In this study, seven measuring instruments from
Multidimensional Scale of Sports’ Psychological Tal-
ents (MSSPT) are used. The theoretical frameworks of
these psychological measuring instruments are obtained
from belonging measuring instruments, but with signifi-
cant modifications: Modified Life Orientation Test (in
this study MOS, 10 items) (Scheier, Carver & Bridges,
1994), Modified Big Five Inventory-10 (MBFI, 10 items)
(Rammstedt & John, 2007), Modified Athlete Engage-
ment Questionnaire (MAES, 16 items) (Lonsdale, Hodge
& Jackson, 2007), Modified Short Hardiness Scale
(MSHS, 15 items), Modified Athletic Identity Scale
(MALIS, 11 items), Mental Energy Scale (MES, 14 items)
(Sindik, Botica & Fiskus, 2015) and Psychological Skills
Inventory for Sports (MPSIS, 44 items) (Mahoney et al.,
1987). In all the questionnaires, the five-point Likert-type
scale is used, in range from 1 (absolutely disagree) to 5
(absolutely agree). In this study, as well as in previous
study conducted only in males (Sindik, Missoni & Hor-
vat, 2015), MBFI obtained unsatisfactorily reliable sub-
scales. All other subscales in all questionnaires revealed
satisfactorily reliability type internal consistency (Cron-
bach’s alpha), in range from 0.55 to 0.92. All subscales
and their belonging to certain psychological concepts are
observable in Table 1.

Glavni cilj ovog istrazivanja bio je utvrditi spol-
ne razlike u subskalama unutar ViSedimenzionalne
Skale Psiholoskih Sportskih Talenata (MSSPT): Skale
mentalne energije (MES), Modificiranog inventara Big
Five (MBFI), Modificirane skale sportskog angazma-
na (MAES), Modificirane skale sportskog identiteta
(MAIS), Modificirane kratke skale otpornosti, Modifici-
ranog inventara sportskih psiholoskih vjestina (MPSIS) i
Modificirane skale optimizma (MOS).

METODA

Uzorak

Istrazivanje je provedeno na namjernom uzorku od
159 ispitanika, 105 rukometasa (M) i 54 rukometaSica
(Z) (raspon dobi od 12-16 godina), ¢lanova rukometnih
klubova: Prvo plinarsko drustvo (N=68), Metalac (N=14)
(Zagreb) i Zamet (N = 23) (Rijeka) (M); Zamet (N=19)
(Rijeka) i Samobor (N=35) (Z), na po¢etku 2015. godine.
Prosjec¢na dob ispitanika bila je 13,80 + 4,12 godina, a
iskustvo treninga rukometa bilo je 5,31 &+ 3,61 godina.

Mjerni instrumenti

U ovom istrazivanju, koristilo se sedam mjernih
instrumenata iz ViSedimenzionalne Skale Psiholoskih
Sportskih Talenata (MSSPT). Teoretski okviri tih psi-
holoskih mjernih instrumenata dobiveni su iz pripadnih
mjernih instrumenata, ali sa znacajnim modifikacija-
ma: Modificirana skala optimizma (u ovom istraZivanju
MOS, 10 stavki) (Scheier, Carver & Bridge, 1994), Modi-
ficirani inventar Big Five (MBFI, 10 stavki) (Rammstedt
& John, 2007), Modificirana skala sportske angaziranosti
(MAES, 16 stavki) (Lonsdale, Hodge i Jackson, 2007),
Modificirana kratka skala otpornosti (MSHS, 15 stavki),
Modificirana skala sportskog identiteta (MAIS, 11 stav-
ki), Skala mentalne energije (MES, 14 stavki) (Sindik,
Botica i Fiskus, 2015) i Modificirana skala psiholoskih
sportskih vjestina (MPSIS, 44 stavki) (Mahoney 1 sur.,
1987). U svim anketama, koristila se petostupanjska Li-
kertova skala, u rasponu od 1 (uopce se ne slazem) do
5 (potpuno se slazem). U ovom istrazivanju, kao i u
prethodnom istrazivanju provedenom samo na rukome-
tasima (Sindik, Missoni i Horvat, 2015), za MBFI su
subskale bile nezadovoljavajuc¢e pouzdane subskale. Sve
ostali subskale u svim ostalim upitnicima pokazale su za-
dovoljavaju¢e pouzdanosti tipa unutarnje konzistencije
(Cronbach alfa), u rasponu od 0,55 do 0,92. Sve subskale
i njihove pripadnosti odredenim psiholoskim konceptima
vidljivi su u tablici 1.
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Procedure

According to the Ethical Codex of the Croatian Psy-
chological Chamber, psychologists conducted the meas-
urement of psychological characteristics. The subjects
voluntarily and anonymously took part in the research,
with the consent of their coaches, clubs’ managements
and themselves, as well as with the parents’ signing of
the informed consent, for all the players.

Statistical analysis

The overall results for certain subscales have been
defined as simple linear combinations for the estimations
on each item of the certain subscale. Cronbach alpha co-
efficients are used to determine internal consistency reli-
ability of the subscales in psychological measuring instru-
ments. Gender differences were tested using Man Whitney
U-test. Statistical analyses were conducted using the sta-
tistical program IBM SPSS 23.0, while all statistical sig-
nificances are commented on the level of p<0.05.

REsuLTS AND DISCUSSION

Among all analyzed gender differences in psycho-
logical talents and characteristics of mental health in
young handball players, six statistically significant dif-
ferences are found, in the subscales, as following: en-
thusiasm and motivation (higher means for females), ex-
traversion, resilience, self-confidence and concentration
(higher means for male handball players) (Table 1).

Table 1. Gender differences in psychological talents and
characteristics of mental health in young handball players

Postupak

Prema Etickom kodeksu Hrvatske psiholoske ko-
more, psiholozi su proveli mjerenje psiholoskih karakte-
ristika. Ispitanici su dobrovoljno i anonimno sudjelovali
u istrazivanju, uz suglasnost njihovih trenera, klubova i
uprave, uz potpisivanje informiranog pristanka roditelja
za sve sportase.

Statisticka analiza

Ukupni rezultati za pojedine subskale definirani
su kao jednostavne linearne kombinacije za procjene za
svaku stavku odredene subskale. Cronbach alfa koefici-
jenti koristili su se za utvrdivanje pouzdanosti tipa unu-
tarnje konzistencije, za sve subskale u psiholoskim mjer-
nim instrumentima. Spolne razlike su testirane pomoc¢u
Man Whitneyeva U-testa. Statisticke analize provedene
su pomocu statistickog programa IBM SPSS 23.0, dok
su sve statisticki znacajne razlike komentirane na razini
rizika p <0.05.

REZULTATI 1 RASPRAVA

Medu svim analiziranim spolnim razlikama u psiho-
loskim talentima i karakteristikama mentalnog zdravlja u
mladih rukometasa/ica, Sest statisti¢ki znacajnih razlika
pronadeno je u subskalama: entuzijazma i motivacije
(vece aritmeticke sredine za rukometasice), ekstraverzi-
ja, ustrajnost, samopouzdanje i koncentracija (veée ari-
tmetiCke sredine za rukometase) (tablica 1).

Tablica 1. Spolne razlike u psiholoskim talentima i obiljez-
Jjima mentalnog zdravlja kod mladih rukometasa i rukome-

tasica
- . Arit. sred. Std. rasprsenje .

Varijable / Variables Spol / Gender | Mean | Std. Deviation Man Whitney U-test (p)
Muski / Male 4.048 0.815

samocijenjenje / self-esteem - 153
Zenski / Female 4.318 0.623
Muski / Male 4.381 0.708

posvecenost / dedication - 426
Zenski / Female 4.511 0.526
Muski / Male 4.433 0.702

energija / energy " 223
Zenski / Female 4.627 0.438
Muski / Male 4.641 0.665

entuzijazam / enthusiasm < .044
Zenski / Female 4.830 0.249
Muski / Male 4.270 0.732

mentalna energiziranost / mental energy < .657
Zenski / Female 4.344 0.470
Muski / Male 3.680 0.901

ekstraverzija / extraversion " .001
Zenski / Female 3.136 0.581
Muski / Male 3.494 0.745

savjesnost / conscientiousness - .643
Zenski / Female 3.409 0.781
Muski / Male 4.192 0.708

ugodnost / agreeableness 2 .565
Zenski / Female 4.091 0.796
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Muski / Male 4.404 0.707

otvorenost / openness to experience - .560
Zenski / Female 4.500 0.577
Muski / Male 4.180 0.964

neuroticizam / mental stability .
Zenski | Female 4.205 0.648 909
Muski / Male 4.265 0.747

vlastiti identitet / self-identity " .896
Zenski / Female 4.288 0.528
Muski / Male 4.308 0.626

ekskluzivnost / exclusivity < .555
Zenski / Female 4.394 0.479
Muski / Male 4.385 0.558

socijalni identitet / social identity < 480
Zenski / Female 4.477 0.475
Muski / Male 3.859 0.793

negativni afektivitet / negative affectivity - .568
Zenski / Female 3.750 0.768
Muski / Male 4.436 0.429

predanost / commitment 2 .524
Zenski / Female 4.372 0.356
Muski / Male 4.470 0.541

kontrola / control 2 .620
Zenski / Female 4.408 0.425
Muski / Male 4184 0.509

izazov / challenge " .293
Zenski / Female 4.310 0.432
Muski / Male 3.776 0.665

ustrajnost / resilience - .026
Zenski / Female 3.421 0.600
Muski / Male 4.047 0.733

motivacija / motivation " .018
Zenski / Female 4.264 0.159
Muski / Male 3.387 0.784

samopouzdanje / self-confidence " .002
Zenski / Female 2.843 0.442
Muski / Male 2.617 0.612

anksioznost / anxiety < .705
Zenski / Female 2.561 0.625

mentalna pripremljenost Muski / Male 2.745 0.876 542

I mental preparedness Zenski / Female 2.621 0.718 '
Muski / Male 3.474 0.490

naglasak na momcad / emphasis on team 2 .103
Zenski / Female 3.669 0.489
Muski / Male 2.905 0.584

koncentracija / concentration < .003
Zenski / Female 2.491 0.500
Muski / Male 4.052 0.513

optimizam / optimism 2 525
Zenski / Female 4.128 0.401

Legend - subscales: Modified Big Five Inventory (MBFI) -
extraversion, agreeableness, conscientiousness, emotional
stability, intellect; Modified Athletic Engagement Scale (MAES)
- dedication, self-esteem, enthusiasm and energy; Mental En-
ergy Scale (MES) - mental energy, Modified Short Hardiness
Scale (MSHS) — commitment, control, challenge and resilience;
Modified Athletic Identity Scale (MAIS) - self-identity, exclusiv-
ity, negative affectivity and social identity; Modified Optimism
Scale (MOS) — optimism; Modified Psychological Skills Inven-
tory for Sports (MPSIS): motivation, self-confidence, anxiety,
mental preparedness, emphasis on team, concentration

The main findings obtained reflect six statistically
significant gender differences. Enthusiasm (the subscale of
Modified Athletic Engagement Scale) and motivation (as-
pect of Modified Psychological Skills Inventory for Sports)
are more emphasized in female handball players. The most

Legenda - subskale: Modificirani inventar Big Five (MBFI)
— ekstraverzija, savjesnost, ugodnost, otvorenost, neuroti-
cizam,; Modificirana skala sportske angaziranosti (MAES)

— samocijenjenje, posvecenost, energija, entuzijazam, Skala

mentalne energije (MES) - mentalna energiziranost; Modifi-

cirana kratka skala otpornosti (MSHS) — predanost, kontrola,
izazov, ustrajnost; Modificirana skala sportskog identiteta
(MAIS) - vlastiti identitet, ekskluzivnost, socijalni identitet,

negativni afektivitet; Modificirana skala optimizma (MOS) —

optimizam; Modificirana skala psiholoskih sportskih vjestina

(MPSIS): motivacija, samopouzdanje, anksioznost, mentalna

pripremljenost, naglasak na momcad, koncentracija

Glavni dobiveni rezultati odrazavaju Sest statisticki
znacajnih spolnih razlika. Entuzijazam (subskala MAES)
i motivacija (aspekt MPSIS) su izraZeniji u rukometasi-
ca. Najrazumnije objasnjenje moglo bi se naci u ulozi
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reasonable explanation could be found in a specific role of
handball coaches, who could ensure high level of enthusi-
asm of female players (Lonsdale et al., 2007), what could
have an impact on keeping high level of motivation. Moreo-
ver, higher level of extraversion, resilience, self-confidence
and concentration in male handball players could be also
explained in terms of role of the coach in certain club, but
also related with specific features of certain group of play-
ers. Unexpected results could be only higher level of extra-
version in male handball players, which is contrary to the
expectations (Macdonald et al., 2008). It could be explained
in terms of specific features of certain group of players, but
also the period of adolescence, with high importance of the
peers in this life period. Although, extraversion is a subscale
from MBF]I, which is not enough reliable.

The benefit of this research is the application of
MSSPT in investigating gender differences among the
athletes, particularly in young handball players, with
confirming good psychometrical characteristics of all
psychological subscales, except those from MBFI.

The main shortcoming of the research is the fact
that MSSPT is still in the phase of developing, while the
MBEFI has to be replaced with better measuring instru-
ment, maybe with more items. Moreover, in spite of rela-
tive equalizing of the participants according to the level
of sport excellence, the samples are not randomized.

In future research it would be useful to improve the
quality of MBFI (in terms of its psychometric properties),
applying it on a larger and more representative samples of
athletes. Practical implication of this study could be focused
on determining orientation gender-adjusted standards in cho-
sen psychological characteristics in MSPPT. Namely, these
results obtained provide the information about possible dif-
ferentiated approach of the coaches when working with male
and female handball players (Nideffer & Bond, 2012).

CoNCLUSION

Six statistically significant gender differences are
found. For enthusiasm and motivation, higher means
are found for females), while for extraversion, resil-
ience, self-confidence and concentration, higher means
are found for male handball players. In spite of similar
characteristics in many psychological and mental health
features, across the genders, the results provide the in-
formation about differentiated approach of the coaches,

when working with male or female handball players.
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rukometnih trenera, koji mogu osigurati visoku razinu
entuzijazma kod rukometasica (Lonsdale et al., 2007), §to
bi moglo imati utjecaja na odrzavanje visoke razine moti-
vacije. Takoder, viSa razina ekstraverzije, otpornosti, sa-
mopouzdanja 1 koncentracije kod rukometasa mogu isto-
vjetno biti objas$njeni ulogom trenera u nekom klubu, ali
moze biti i povezana sa specificnim obiljezjima odredene
skupine igraca. Neocekivani rezultati mogu biti samo visa
razina ekstraverzije kod rukometasa, $to je suprotno oce-
kivanjima (MacDonald et al., 2008). To bi se moglo obja-
sniti u smislu posebnih obiljezja odredene skupine igraca,
ali i razdoblja adolescencije, s visokim vaznosti vr$njaka u
tom zivotnom periodu. Medutim, ekstraverzija je i subska-
la iz MBF]I, koja nije dovoljno pouzdana.

Prakti¢éna korist ovog istrazivanja je primjena
MSSPT u istrazivanju spolnih razlika medu sportasSima,
osobito kod mladih rukometasa, a potvrdene su i dobre
psihometrijske karakteristike ve¢ine psiholoskih subska-
la, osim onih iz MBFI.

Glavni nedostatak istrazivanja je Cinjenica da je
MSSPT jos uvijek u fazi razvoja, a MBFI mora se za-
mijeniti s boljim mjernim instrumentom, mozda s ve¢im
brojem stavki. Osim toga, unato¢ relativnom izjednaca-
vanju sudionika prema razini sportske izvrsnosti, uzorci
nisu slucajno odabrani.

U budu¢im istrazivanjima bilo bi korisno poboljsati
kvalitetu MBFI (u smislu njegovih psihometrijskih svoj-
stava), primjenom na veéim i reprezentativnijim uzorcima
sportaSa. Prakti¢na implikacija ovog istrazivanja moze biti
usmjerena na odredivanje orijentacijskih spolno prilago-
denih standarda u odabranim psiholoskim karakteristika-
ma unutar MSPPT. Naime, ovi rezultati daju informacije
o mogucem diferenciranom pristupu trenera pri radu s ru-
kometasSima i rukometasicama (Nideffer & Bond, 2012).

ZAKLIUCAK

Pronadeno je Sest statisticki znacajnih spolnih razli-
ka. Za entuzijazam i motivaciju (izrazenije su kod ruko-
metaSica), dok su za ekstraverziju, otpornost, samopouz-
danje i koncentraciju, viSe vrijednosti prosjecnih rezulta-
ta pronadene za rukometase. Unatoc sli¢nim karakteristi-
kama u mnogim psiholoskim obiljezjima i pokazateljima
mentalnog zdravlja, podaci o spolnim razlikama daju
informacije o moguénostima diferenciranog pristupa tre-
nera, kada radi s rukometaSima ili rukometaSicama.
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Abstract: This research was carried out on atop atlete, SaZetak: IstraZivanje je provedeno na uzorku vrhunskog
representative of Bosnia and Herzegovina, with the bacaca kugle, reprezentativca BiH, s ciljem utvrdivanja
aim of determining the significance and magnitude of znacajnosti i veliine uticaja uglovnih vrijednosti (A)
the angle value impact (A) of the body segments in the segmenata tijela u projekciji (z) ose na duzinu izbacaja
projection (Z) or the sphere length of the sphere 0.1 s kugle 0.1 s prije izbacaja. Uzorak varijabli predstavl-
before the spit. jali su uglovni polozaji (A) segmenata tijela snimljeni
When selecting variables, it was taken into account that 0.1 s prije izbaCaja kugle, njih dvadeset jedan, koji su
they satisfy the basic metric characteristics (validity, re- ¢inili prediktorski skup varijabli. Prilikom izbora vari-
lievability, objectivity, sensitivity ...) and that they are jabli vodilo se racuna da one zadovoljavaju osnovne
aligned with the technology and instrumentation used metrijske karakteristike (validnost, relijabilnost, ob-
to capture and determine their kinematic parameters. In jektivnost, osjetljivost) i uskladene sa tehnologijom i
order to determine the magnitude and size of the in- instrumentarijem koji je koriSten prilikom snimanja
fluence of kinematic parameters of the individual shot i utvrdivanja njihovih kinematickih parametara. Za
put elements (A) in the projection (Z) or 0.1 s before utvrdivanje znacajnosti i veli¢ine uticaja kinematickih
the ball spout (predictor set of variables) on the length parametara pojedinih segmenata tijela bacaca kugle —
(range) of the sphere (criterion variable), regression uglovnih (A) vrijednosti u projekeiji (z) ose 0.1 s prije
analysis was used. The regression results of the analysis izbacaja kugle (prediktorski skup varijabli) na duZinu
indicate that there is a statistically significant influence izbacaja (domet) kugle (kriterijska varijabla), primjen-
of the angle position (A) of the body segments in the jena je regresiona analiza. Rezultati regresione anal-
projection (X) or the length of the sphere 0.1 s before ize ukazuju na to da postoji statisticki znacajan uticaj
the throw-out. uglovnog polozaja (A) segmenata tijela u projekceiji
Analysis of the influence of individual variables of the (x) ose na duzinu izbacaja kugle 0.1 s prije izbacaja.
angular position (A) in the axis (Z), shows that the most Analizom uticaja pojedinacnih varijabli uglovnog
statistically positive impact on the criterion variable polozaja (A) u projekciji (z) ose, moZe se vidjeti da
length in the ejection time of 0.1 seconds before ejec- najveci 1 statisticki znacajan pozitivan uticaj na kriteri-
tion has a variable angular position of the left shoulder jsku varijablu, duZina izbacaja u vremenu 0,1 s prije
of the level of the seventh cervical vertebra ( AzLC7R). izbaCaja ima varijabla, uglovni poloZaj lijevog ramena
The time span up to 0.1 seconds before the angular po- u nivou sedmog vratnog prsljena (AzLC7R). U trenutka
sition of the left shoulder to the level of the seventh izbacaja do 0.1 s prije ugaonog poloZaja lijevog ramena
cervical vertebra to the axis (Z) there is as a result of u nivou sedmog vratnog prsljena u osi (z) doslo je kao
the angular connection (A) of movement in the vertical posljedica povezanosti uglovnog (A) kretanja u verti-
extension expressed body axis (Z) relative to the pro- kalnom opruZanju tijela ose (z) u odnosu na projekciju
jection of the moment of casting and reconciliation. kretanja sprave odnosno trenutka izbacaja.
Keywords: shot put, rotational technique, kinematics, Kljuéne rije¢i: bacanje kugle, rotaciona tehnika, kine-
regression analysis matika, regresiona analiza
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INTRODUCTION

Shot put rotational technique is characterized by
very complex structure of the movement to be performed
with high speed and to a limited area of the lot. For easier
analysis of technique, training techniques and the pur-
pose of scientific research, shot put rotational technique
is divided into four phases, while biomechanical analysis
can be divided into seven phases, but it is complete so
that in its implementation the transition from phase to
phase is not notice. Due to the large angular deviation
during movement, ie. any errors that occur in one phase,
can have possible manifestation on the proper execution
of movements of the body in the next phase and after
casting balls, which calls into question the achievement
of the maximum range casting.

Kinematic analysis aimes to describe and quantify
linear and angular displacement between the launchers
body segments or movements in relation to the environ-
ment and to calculate the velocity and acceleration. De-
termination of distance traveled, position and movement
of the body or body parts and certain segments of the
body is achieved by identifying markers positioned on
the characteristic anatomical points. Kinematics based
on 2D and 3D reconstruction is increasingly present in
sports, sports prophylaxis and rehabilitation.

Evaluating of the success of shot put throw is sim-
ple, because the length of the throw is only result which is
evaluated and graded. The length is most dependent on the
way in which the forces acts on the ball, which is related to
the speed of ejection, corner of ejection and the amount of
ejection (Stepanek & Susanka, 1987; Palm, 1990; Gemer,
1990; Bartonietz, 1994; Goldman et. Al., 1997; Luhtanen
et. al., 1997; Goldman et. al., 1997; Lanka, 2000; Hubbard
et. al., 2001, Linthorne., 2001; Rasmussen, 2005).

The complexity of the shot put rotational technique
stems from 3D - dimensional movement of the shot-put-
ter from limited space and a short period of timing.

Due to the complexity of movement that produces
a force acting on the ball, limited space and short time,
analyzing these disciplines is a very complex task for
trainers, experts and academics. From the above, in this
paper, emerged a short timing or ejections 0.1 seconds
prior to casting and change of values in the cast 0.1 sec-
onds before casting.

The objective of this study to determine the effect of
specific angular value of the body segment length of the
projection of the ejection balls in (Z) axis.

Uvob

Rotacionu tehniku bacanja kugle karakterisu veoma
kompleksne strukture kretanja koje se izvode sa velikom
brzinom i pravilima definisanom prostoru. Radi lakse
analize tehnike, usavrSavanja tehnike i u svrsi nau¢nog
istrazivanja, rotaciona tehnika bacanja kugle podijeljena
je u Cetiri faze, a u biomehanickoj analizi moze se podi-
jeliti na sedam faza, ali ipak ona je cjelovita tako da se
kod njenog izvodenja ne primjecuje prelaz iz faze u fazu.
Zbog velikog uglovnog odstupanja prilikom kretanja, tj.
eventualne greske koja nastane u jednoj fazi, moguce je
ispoljavanje njenog uticaja na pravilno izvodenje kreta-
nja tijela u sljedecoj fazi i poslije izbacaja kugle, $to do-
vodi u pitanje postizanje maksimalnog dometa izbacaja.

Kinematska analiza odnosi se na opisivanje i kvan-
tifikovanje linearnog i ugaonog pomaka izmedu segme-
nata tijela bacaca ili kretanja u odnosu na okolinu kao i
izraCunavanje brzine i ubrzanja. Odredivanje prijedenog
puta, polozaja i pokreta tijela ili dijelova tijela i pojedinih
segmenata tijela ostvaruje se identifikacijom markera po-
zicioniranim na karakteristiénim anatomskim tackama.
Kinematika bazirana na 2D i 3D rekonstrukciji sve vise
je prisutna u sportu, sportskoj profilaksi i rehabilitaciji.

Ocjenjivanje uspjeSnosti bacanja kugle veoma je
jednostavno, jer je duzina bacanja jedini rezultat koji se
vrednuje i boduje. Duzina je najvise zavisna od puta na
kojem sile djeluju na kuglu, $to se manifestuje u brzini iz-
bacivanja, uglu izbacivanja i visini izbacivanja (Stepanek
& Susanka, 1987; Palm, 1990; Gemer, 1990; Bartonietz,
1994; Goldman et. al.,1997; Luhtanen et. al., 1997; Gol-
dman et. al., 1997; Lanka, 2000; Hubbard et. al., 2001;
Rasmussen, 2005).

Kompleksnost bacanja kugle rotacionom tehnikom
proisti¢e iz 3D — dimenzionalnog kretanja bacaca kugle
iz ogranicenog prostora i kratkog vremenskog tajminga.

Zbog kompleksnosti kretanja koji proizvode silu
djelovanja na kuglu, ogranicenosti prostora i kratkog
vremena, analiziranje ove atletske discipline predstavlja
vrlo slozen zadatak za trenere, stru¢njake i nau¢ne radni-
ke. Iz navedenog je u ovom radu i proizaslo kratko vri-
jeme trenutka izbacaja 0.1 sekunde prije izbacaja i pro-
mjena vrijednosti uglobnih veli¢ina segmenata tijela kod
izbacaja 0.1 sekunde prije izbacaja.

METOD RADA

Uzorak ispitanika

Istrazivanje je provedeno na uzorku vrhunskog bacaca
kugle, bosansko-hercegovackom drzavnom reprezenta-
tiveu u bacanju kugle sa li¢nim rekordom od 20.73 m.
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METHODS

The sample

This research was carried out on a top shot put ath-
lete, member of the national team with a personal record of
20.73 m. The examinee is Hamza Ali¢, 27 years old; height
1.95 m; weight 129.5 kg; a representative of Bosnia and
Herzegovina national team, a silver medalist at the Euro-
pean Championship, participant of Olympic Games, World
Championships, Mediterranean Games, Balkan Games and
many other domestic and international competitions.

The sample of variables

When selecting variables that should enable achieving
the objective research, we took into account that they meet
basic metric characteristics: validity, reliability, objectivity,
sensitivity, discrimination, standardization, economics etc.
The selection of variables is aligned with a specific sample
of respondent and that is conditioned by sensors mounted to a
segment of the body of subjects when shooting. For the deter-
mination of kinematic parameters software with three-dimen-
sional recording with the help of synchronized cameras (Sony
DVCAM DSR-300 PK) and (Sony TRV840) was used.

To estimate the kinematic parameters four parameters:
the distance traveled (S), velocity (V), the angle (A) and an-
gular velocity (w) were applied.

To determine the kinematic parameters, the acceleration
of the individual body segments (A) of the shot putter in the
projection of (Z) axis, the following variables were applied:

Ispitanik je Hamza Ali¢, star 27 godina; visina 1.95 m;
tezina 129.5 kg; reprezentativac Bosne i Hercegovi-
ne, osvaja¢ srebrne medalje na dvoranskom prvenstvu
Evrope, ucesnik Olimpijskih igara, Svjetskog prvenstva,
Mediteranskih igara, Balkanskih igara i mnogih drugih
domac¢ih i medunarodnih takmicenja.

Uzorak varijabli

Prilikom izbora varijabli koje treba da omogucite
ostvarenje postavljenog cilja istrazivanja, vodilo se ra-
cuna da one zadovoljavaju osnovne metrijske karakteri-
stike: validnost, pouzdanost, objektivnost, osjetljivost,
diskriminativnost, standardizovanost, ekonomicnost. I1z-
bor varijabli je uskladen sa uzorkom ispitanika koji je u
ovom istrazivanju specifican i koji je uslovljen postavlje-
nim senzorima na pojedine segmente tijela ispitanika pri-
likom snimanja. Za utvrdivanje kinematickih parametara
koristen je softver sa trodimenzionalnim snimanjem uz
pomo¢ sinhronizovanih kamera (SONY DVCAM DSR-
300 PK) i (SONY TRVS840E).

Prediktorski skup varijabli

Za procjenu kinematickih parametara primijenjena
su Cetiri parametra: prijedeni put (S), brzina (V), ugao
(A) i ugaona brzina (w).

Za utvrdivanje kinematickih parametara, uglovne
vrijednosti (A) pojedinih segmenata tijela bacaca kugle
u projekciji (z) ose, primijenjene su sljedece varijable:

1. LS5 lumbal vertebra and S1 sacral region................ AzL5S1
2. LA4L3 lumbar vertebrae............cccocccvvciniinconncnnne AzLAL3 | 1. L5 lumbalni prsljen i S1 krsni region..................... AzL5S1
3. TITS thoracic vertebrae ..........c.cceceverenerenenennene Az TIT8 | 2. L4AL3 lumbalni pr8ljenovi.........cccecevevereverererererennnn. AzL4L3
4. TI thoracic vertebra and C7 cervical vertebra ... AZT1C7 | 3. T9T8 grudni priljenovi.........ccoeveerreeierreenienrniennee Az T9T8
5. CI cervical vertebra and head............ccccccoeeeienie. AzCIGL | 4. T1 grudni pr8ljen i C7 vratni priljen..................... AZTIC7
6. The right cervical vertebra C7 and shoulder ........ AzDCTR | 5. C1 vratni priljen i glava .......c.cocoevievienienennnns AzCI1GL
7. Right shoulder..........ccoocoeiiiiiiiiiieeeee AZDR | 6. Desni C7 vratni prsljen i rame............cccoevevnee... AzDC7R
8. Right €IbOW ....eovieiieiieiiieeee e AZDLAK | 7. DESN0 TAME....eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e eeeenens AzDRAM
9. Right WISt ..o AZDRZG | 8. Desni lakat........ccocooveveveveeeeeieeceeeeeeeeeeeeeenn AzDLAK
10. Left C7 cervical vertebra and the shoulder ........... AzLCTR | 9. Desni rudni Zglob .......ccceueiriierieiriiieeisieeean AzDRZG
11. left shoulder.........ooeiieiiiiiiiiiecce AzLRAM | 10. Lijevi C7 vratni prsljen i rame ............cccoevevevnnee. AzLCTR
12, Left-CIDOW ..ocveeeiieiiecie e AZLLAK | 11. LijEVO FAME ....vveveeeeeeeeeeeeeeeeeee e AzLRAM
13, Left WEIST oovviii AZLRZG | 12.Lijevi lakat.....ccocooiurerriniicinceeece e AzLLAK
T4 RIght RIpP..voicicieeccee e AzDKUK | 13. Lijevi rucni Zglob ........cccoovvvvieieieieiieieieieienn, AzLRZG
15 RIGht KNCC ... AZDKLT | 14. DS KUK.c..eeeeeeeeee oot AzDKUK
16. Right ankle ........cccoovvvieviieieiieiecieieeeeee e AZDNZG | 15.Desno KOLENO.........coovviiiiieiiieeeeeeeeeeveeeas AzDKLJ
17.Right f0Ot......eoiiiieiiceee e, AzDSTO | 16.Desni nozni zglob...........ccccevevevevererereereeeee AzDNZG
I8 . Left hip .eeeeeieeieieieeee e AzLKUK | 17.DeSno Stopalo .........c.cveuevieeevereriieiereiiseieieeeseeennns AzDSTO
19. Left KNee....c.oovcuiiiiiiiciiccicccccce AZLKLT | 18. Lijevi KUK .ooovveveeiiieieecceeeececeeeeeee e AzLKUK
20. Left ankle......ccoocoeveinininiiiiececececee AZLNZG | 19.Lijevo KOIENO ...c.oevvevevieiieeeceeeeeeeeeeeeee AzLKLJ
21 Left fOOt ..o AzLSTO | 20. Lijevi noZni Zglob.........occceveveieeeeeeieeeeeereennn AZLNZG
21.Lijevo Stopalo.......ccceevierieniiiiiinieenee e AzLSTO
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Criterion set of variables

The criterion variable for estimating the kinematic
parameters of the ball pitcher is the length of the throw
(range) (36 correct legal throws).

Conditions and measurement techniques

The recording and measurement of the rotational
technique of the examinee, member of the of Bosnia and
Herzegovina national team was conducted in September
2011 in the competition phase (achievement of the Olym-
pic Standards) and the preparation phase for the Olympic
Games in London in 2012.

Recording was done on the “Siska” stadium in Lju-
bljana and at the city stadium in Kranj. Shot put circle
diameter of 2,135 m, with segments and gauged metal
meter according to IAAF standards was used. The terrain
and weather conditions for the test were extraordinary.
For testing, 85 shots were taken. Field and time condi-
tions were favorable for testing. The test recoreded 85
throws.

The athlete throws the ball with the right hand. In
the final analysis 36 legal shots were taken into account.
Recording was done with two synchronized cameras
(Sony DVCAM DSR-300 PK) placed at an angle of 90 °
to their optical axis. The third camera (Sony TRV840) is
set at a height of 4 m directly above the center circle for
throwing (Figure 1 and 2).

Analyzed space circle was calibrated with the refer-
ence frame dimensions Im x 1m x 2m, while eight refer-
ence edges were taken as calibration points (Figure 2).
Length of the analyzed movement is defined by (X) axis,
the height by (Y) axis, and depth by (Z) axis. For the
determination of the kinematic parameters of the tech-
niques 3-D softwer APAS (Ariel Dynamics Inc., San Di-
ego, Ca) was used.

Digitalisation of the 15-segment model of body
launcher which we defined with 18 reference points, was
conducted. Eighteenth point was defined with the center
of the sphere. Segments of the models show parts of the
body associated with dotted joints. Mass and center of
gravity segments as well as the center of gravity of the
body were calculated on the basis of antropometric mod-
el (Dempster, 1955). Coordinates of physical point were
smoothened with the seventh degree Buterworth digital
filter. Information on path (S), velocity (V), A-corner
(A), w-angular speed (w) in the X, Y and Z axes were
obtained with the software package ARIEL.

Kriterijski skup varijabli

Kiriterijske varijable za procjenu kinematickih para-
metara bacaca kugle ¢ine duzine izbacaja (domet) kugle
tretiranih 36 ispravnih hitaca.

Uslovi i tehnike mjerenja

Snimanje i mjerenje rotacione tehnike bacanja ku-
gle kod ispitanika - ¢lana reprezentacije Bosne i Herce-
govine izvedeno je u mjesecu septembru 2011. godine
u takmicarskoj fazi (postizanje olimpijske norme) i fazi
priprema za Olimpijske igre u Londonu 2012. godine.
Snimanije je obavljeno na stadionu ,,Siska“ u Ljubljani i
na gradskom stadionu u Kranju. Koristen je krug za ba-
canje kugle precnika 2.135m, sa segmentom i bazdare-
nim metalnim metrom prema standardima IAAF. Teren i
vremenski uslovi za testiranje bili su povoljni za realiza-
ciju testiranja. Testiranje je provedeno u prijepodnevnim
Casovima. Na testiranju je snimljeno 85 hitaca - izbaca-
ja. Atleticar baca kuglu sa desnom rukom. Kod konac-
ne obrade podataka analizirano je 36 ispravnih hitaca.
Snimanje je obavljeno sa dvije sinhronizovane kamere
(SONY DVCAM DSR-300 PK) stavljene pod uglom 90°
na njihovu opticku osovinu. Treca kamera (SONY TR-
V840E) postavljena je na visini 4 m ta¢no iznad centra
kruga za bacanje (Sematski prikaz 1 i slika 2).

Analizirani prostor kruga bio je kalibriran sa refe-
rentnim okvirom dimenzije 1m x 1m x 2m, a pri tome je
za kalibriranje uzeto osam referentnih rubova (slika 2).
Duzina analiziranog kretanja definisana je sa (X) osom,
visina sa (Y) osom i dubina sa (Z) osom. Za determinisa-
nje kinematic¢nih parametara tehnike upotrijebljen je 3-D
softwer APAS (Ariel Dynamics Inc., San Diego, Ca).

Obavljena je digitalizacija 15-segmentnog modela
tijela bacaca definisanih sa 18 referentnih tacaka. Osa-
mnaesta tacka bila je definisana sa centrom kugle. Se-
gmenti modela prikazuju dijelove tijela povezane sa tac¢-
kastim zglobovima. Mase i centri gravitacije segmena-
ta kao i centar gravitacije tijela izraCunati su na osnovi
antropometricnog modela (Dempster,1955). Koordinate
tjelesnih tacki izgladene su sa digitalnim Buterwortho-
vim filtrom 7. stepena. Sa programskim paketom ARIEL
dobijeni su podaci o putu (S), brzini (V), A-uglu (A) ,
w-ugaonoj brzini (w) u X, Y i Z osi.
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Sematski prikaz 1. Raspored postavjenih kamera
Sheme 1. Schedule of set cameras

METHODS OF DATA PROCESSING

In order to determine the impact of predictor valu-
es of kinematic parameters of individual body segments
shot putters - angular A value in the Z axis at the time of
casting (predictor set of variables) of the length of range
(criterion variable), regression analysis was applied.

RESuULTS AND DISCUSSION

Regression analysis of the criterion variable type of
the length of ejections was based on variable angular va-
lue (A) in (z) axes 0.1 seconds before casting is shown
in Table 1.

Table 1. Regression analysis of the criterion variable of the
throw disatnce in the manifest space of the angle value varia-
bles (A) of the body segments in the projection (z) axis or 0.1

'i'.*.x. - i I 15 S {:
Slika 1. Kamera za snimanje (SONY TRVS840E)

Figure 1. Recording camera (SONY TRV840E)

METODE OBRADE PODATAKA

Za utvrdivanje znacajnosti i veliine uticaja Kine-
matickih parametara pojedinih segmenata tijela bacaca
kugle — uglovnih A vrijednosti u projekciji (Z) ose u
trenutku izbacaja (prediktorski skup varijabli) na duzi-
nu dometa kugle (kriterijska varijabla), primijenjena je
regresiona analiza.

REZULTATI 1 DISKUSIJA

Regresiona analiza kriterijske varjable duzine izba-
¢aja na osnovu varijabli uglovnih vrijednosti (A) u pro-
jekceiji (Z) ose 0.1 s prije izbacaja prikazana je u tabeli 1.

Tabela 1. Regresiona analiza kriterijske varijable duzina
izbacaja kugle u manifestnom prostoru varijabli uglovnih
vrijednosti (A) segmenata tijela u projekciji (Z) ose 0.1 s prije

s before the throw-out izbacaja
Model Summary
Change Statistics

Adjusted R Std. Error of
Model R R Square o

Square the Estimate R Square .

Change F Change df1 df2 Sig. F Change

dimension 1 8872 .786 466 .26389 786 2454 21 14 044

a. Predictors: (Constant), AzLSTO, AzDC7R, AzDRZG, AzL4L3, AzDKLJ, AzC1GL, AzLNZG, AzLLAK, AzLRZG, AzD-
STO, AzLRAM, AzLKUK, AzLC7R, AzDRAM, AzLKLJ, AzL5S1, AzDLAK, AzDKUK, AzDNZG, AzT9T8, AzT1C7

ANOVAb
Model Sum of Squares df Mean Square F Sig.
Regression 3.589 21 A7 2.454 .0442
1 Residual 975 14 .070
Total 4564 35

a. Predictors: (Constant), AzZLSTO, AzDC7R, AzDRZG, AzL4L3, AzDKLIJ, AzC1GL, AzZLNZG, AzLLAK, AzLRZG, AzD-
STO, AzZLRAM, AzLKUK, AzLC7R, AzZDRAM, AzLKLJ, AzL5S1, AzZDLAK, AzDKUK, AzDNZG, AzT9TS8, AzT1C7

b. Dependent Variable: Duzina
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Coefficientsa

Unstandardized

Standardized

Correlations

Model Coefficients Coefficients ¢ sig.

B Std. Error Beta Zero-order Partial Part
(Constant) 40.779 21.797 1.871 .082
AzL5S1 -137 .044 -2.165 -3.092 .008 -.019 -.637 -.382
AzLA4L3 1.156 794 2.143 1.456 167 -.007 .363 180
AzT9T8 -.306 267 -1.787 -1.148 270 -.053 -.293 -.142
AzT1C7 -.845 .896 -2.445 -.942 .362 .333 -.244 -.116
AzC1GL 910 7195 2.894 1.144 272 322 292 141
AzDC7R -.090 .064 -793 -1.406 182 -214 -.352 -174
AzDRAM -.007 .007 -434 -1.021 325 -137 -.263 -.126
AzDLAK .025 016 1.391 1.533 148 -.095 379 189
AzDRZG .000 .006 032 .082 .936 -.022 022 .010

1 AzLC7R 157 .069 172 2.295 .038 .164 523 283

AzLRAM .040 .028 617 1.460 .166 -.052 .363 180
AzLLAK -.047 .031 -477 -1.510 153 -134 -374 -.187
AzLRZG .001 0n .023 079 938 .351 .021 .010
AzDKUK .048 .038 1.256 1.269 225 116 321 157
AzDKLJ -013 027 -439 -.462 651 -.002 -123 -.057
AzDNZG -.027 032 -.920 -.849 410 -.102 -.221 -.105
AzDSTO .008 .031 254 267 794 -124 071 .033
AzLKUK -.041 041 -514 -.999 .335 137 -.258 -123
AzLKLJ .042 027 1.195 1.563 140 146 .385 193
AzLNZG -.003 018 -.080 -.166 870 .336 -.044 -.021
AzLSTO -.005 013 -.072 -.352 730 .003 -.094 -.044

a. Dependent Variable: Duzina / Length

Legenda / Legend: Multiple R - koeficjent multiple korelacije; R Squore - kvadrat koeficjenta multiple korelacije; T — test - test

vrijednosti znacajnosti regresijskih koeficjenata; SIG-T znacajnost koeficjenta parcijalne regresije, df1 i df2 stepeni slobode; F

- uobicajni F-test za testiranje znacajnosti koeficjenata multiple 2 korelacije; Signif F - nivo statisticke znacajnosti koeficijenta
multiple korelacije i Standard Error - standardna greska rezultata u kriterijskoj varijabli.

By analyzing the parameters of the regression
analysis of the predictive system of the angular values of
the individual body segments in the projection (Z) axis
0.1 seconds before the throw out with the criterion va-
riable of the ball throwing length (Table 1) it is apparent
that the coefficient of multiple correlation is R = .88 with
the coefficient of determination of R Squere = .78. On
the basis of the obtained results it can be concluded that
in the explanation of the general influence of predictors
on the criterion satisfies a high proportion of isolated va-
riance, while the remaining part of the 22% variance of
the waste falls on other segments not used in this assay.

Further analysis can be accessed, because the con-
ditions met statistical significance level of p <.05, parti-
al impact predictor system angular values of individual
body segments in the (Z) axis at the moment of casting
with criteria variable length shot put.

Statistically significant Beta coefficients at the level

Analizom parametara regresione analize prediktor-
skog sistema uglovnih vrijednosti pojedinih segmenata
tijela u projekciji (Z) ose 0.1 s prije izbacaja sa kriterij-
skom varijablom duzina bacanja kugle (tabela 1) vidljivo
je da koeficijent multiple korelacije iznosi R=.88 sa ko-
eficijentom determinacije od R Squere =.78. Na osnovu
dobijenih rezultata moze se konstatovati da u objasnje-
nju generalnog uticaja prediktora na kriterij zadovoljava
visok udio izolovane varijanse (78%), dok preostali dio
varijanse od 22 % otpada na druge segmente koji u ovom
israzivanju nisu primijenjeni.

Daljem analiziranju se moze pristupiti, jer su ispu-
njeni uslovi statisticke znac¢ajnosti na nivou od p< .05
parcijalnog uticaja prediktorskog sistema uglovnih vri-
jednosti pojedinih segmenata tijela u (z) osi u trenutku iz-
bacaja sa kriterijskom varijablom duzina bacanja kugle.

Statisticki znacajane Beta koeficijente na nivou
p<.01 ima uglovna vrijednost varijable L5 lumbalni pr-
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of p <.01 has angular value of the variable lumbar vertebra
L5 and S1 sacral region - AzL5S1 (Beta = -2.16), whose
projections on the criterion variable have a negative sign.
The value of the angle to the lefi shoulder and C7 cervical
vertebra - AzZLC7R (beta=.77), had statistically significant
individual impact on the level of p <.05 whose projections
on the criterion variable were with a positive sign. No va-
riable had negative impact on the projections of individual
criterion variable with statistical significance P <.05.
Thus, it can be concluded that less value angles in va-
riable L5 lumbar vertebra and S1 sacral region (AzL5S1),
which lead to the fulfillment of 0.1 seconds before casting
contribute to greater lenght shots as criterion variables.
Angular positions of body segments 0.1 seconds before
casting occurs as a result of active angular (A) movement
predictor modeled kinematic variables in the axis (Z).
From the analysis of the influence of individual variables
angular position (A) in the z axis (Table 2), it can be no-
ticed that the largest contribution to the criterion variable
length in the range of 0.1 seconds before the moment of
casting has a variable lumbar vertebra L5 and S1 sacral
region. At a time of 0.1 seconds prior to the time span up
to the angular position L5 lumbar vertebrae and S1 sacral
region in the axis (Z) came as a result of the delayed angu-
lar connection (A) of movement in the vertical extension
expressed bodies along the axis relative to the projection
ofreconciliation to time casting . Therefore we can say that
the greater length shots realized when the pitcher has less
fluctuations in the vertical extension expressed bodies and
tilting back and forth when performing these technique.
Also, it can be concluded that the increase of corners
left shoulder in the level of the seventh cervical vertebra
exercised influence on the length of realized results in
the shot put. 0.1 seconds before the moment of ejection
occurs as a result of active angular (A) movement predic-
tor modeled kinematic variables in the z axis. From the
analysis of the influence of individual variables angular
position (A) in the axis (Z) (Table 1), we conclude that
the largest and statistically positive impact on the criteri-
on variable length in the range of 0.1 seconds before the
moment of casting has a variable angular position of the
left shoulder level seventh cervical vertebra (AzLCTR
.038). Range of throws (competitive result) is defined by
the length of effect offorce on the ball, which is affec-
ted by the speed ejection (eng. release velocity), the an-
gle of ejection (eng. angle of release) and the amount
of ejection (eng. height of release) (Stepanek & SuSan-
ka, 1987; Palm, 1990; Gemer, 1990; Bartonietz, 1994;
Oesterreich et. al., 1997; Luhtanen et. al., 1997; Lanka,
2000; Hubbard et. al., 2001; Linthorne, 2001; CoH and

Sljen i S1 krsni region — AzL5S1 (Beta = -2.16), Cije su
projekcije na kriterijsku varijablu sa negativnim pred-
znakom. Statisticki zna¢ajan pojedinacni uticaj na nivou
p<.05 imaju vrijednosti ugla lijevo rame i C7 vratni pr-
Sljen — AzLC7R (Beta = .77), cije su projekcije na kri-
terijsku varijablu sa pozitivnim predznakom. Negativne
projekcije pojedina¢nog uticaja na kriterijsku varijablu
sa statistickom znacajnos¢u p < .05 nema niti jedna va-
rijabla.

Dakle, moze se konstatovati da manje vrijednosti
uglova u varijabli LS lumbalni prsljen i S1 krsni region
(AzL5S1), koji su ostvareni 0,1 s prije izbacaja doprinose
vecoj duzini hica kao kriterijskoj varijabli. Uglovni po-
lozaji segmenata tijela 0,1 s prije izbacaja se deSava kao
posljedica aktivnog uglovnog (A) kretanja prediktorskih
modelovanih kinematickih varijabli u osi (Z). Analizom
uticaja pojedinacnih varijabli uglovnog polozaja (A) u
osi Z (tabela 2), moze se vidjeti da najve¢i doprinos na
kriterijsku varijablu duzina dometa u 0.1 sekunde prije
trenutka izbacaja ima varijabla, L5 lumbalni prsijen i
S1 krsni region. U vremenu 0.1 s prije trenutka izbacaja
do ugaonog polozaja L5 lumbalnog prsljena i S1 krsnog
regiona u osi (Z) doslo je kao posljedica povezanosti za-
kasnjelog uglovnog (A) kretanja u vertikalnom opruza-
nju tijela u Z osi u odnosu na projekciju kretanja sprave
prema trenutku izbacaja. Shodno tome moze se reci da
su vece duzine hica ostvarene onda kada baca¢ ima ma-
nje oscilacije u vertikalnom opruzanju tijela i naginjanju
naprijed-nazad prilikom izvodenja tehnike.

Takode, moze se zakljuCiti da se sa povecanjem
uglova lijjevog ramena u nivou sedmog vratnog prslje-
na ostvaruje uticaj na duzina ostvarenog rezultata u ba-
canju kugle. 0.1 s prije trenutka izbacaja se deSava kao
posljedica aktivnog uglovnog (A) kretanja prediktorskih
modelovanih kinematickih varijabli u projekcij (Z) ose.
Analizom uticaja pojedinac¢nih varijabli uglovnog polo-
zaja (A) u osi (Z2) (tabela 1), moze se vidjeti da najveci
1 statisticki pozitivan uticaj na kriterijsku varijablu duzi-
na dometa u 0.1 s prije trenutka izbacaja ima varijabla,
uglovni polozaj lijevog ramena u nivou sedmog vratnog
prsljena (AzLC7R .038). Domet bacanja (rezultat ta-
kmic¢enja) definisana je duzinom puta djelovanja sile na
kuglu, na koju uticu brzina izbacivanja (eng. release ve-
locity), ugao izbacivanja (eng. angle of release) i visina
izbacivanja (ang. height of release) (Stepanek & SuSan-
ka, 1987; Palm, 1990; Gemer, 1990; Bartonietz, 1994;
Oesterreich et. al., 1997; Luhtanen et. al., 1997; Lanka,
2000; Hubbard et. al., 2001; Miki¢ & Biberovié¢, 2001;
Coh i Stuhec, 2008). U vremenu 0.1 sekunde prije trenut-
ka izbacaja do ugaonog polozaja lijevog ramena u nivou
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Gall, 2008 ). At 0.1 seconds before the moment of casting
to the angular position of the left shoulder to the level of
the seventh cervical vertebra in the z axis came as a result
of the angular connection (A) of movement in the verti-
cal axis of the body extension expressed in relation to the
projection of reconciliation or point ejections.

In analyzing the results of the regression analysis
predictor system of variables angular position values of in-
dividual body segments (A) in (Z) axes 0.1 seconds before
casting, which predictor system of variables contribute to
the impact of the treated criterion variable of this study, it
can be concluded that the length of the casting balls de-
pend on the angular position (A) of individual body se-
gments in a particular projection of X, Y and Z axis, 0.1
seconds before the ejection, which confirms a statistically
significant effect of predictors on the criterion with axes,
while they have not been confirmed by X and (Y) axis.

CoNCLUSION

Based on the results of the regression analysis of the
angle values (A) of the body segments observed for 0.1
seconds prior to the discharge of the device (balls) it can be
concluded that the angular values in the projection (Z) axis
have the most significant prediction values on the distance.

Results of regression analysis showed that incre-
asing the angle of the left shoulder to the level of the
seventh cervical vertebra has a statistically significant
impact on the length of the result achieved in the shot put
0.1 seconds before the moment of casting that occurs as a
result of active angular (A) movement predictor modeled
kinematic variables in the axis (Z). The analysis of the in-
fluence of individual variables angular position (A) to the
axis (Z), shows that the largest and statistically positive
impact on the criterion variable length in the range of 0.1
seconds before casting has a variable angular position of
the left shoulder to the level of the seventh cervical ver-
tebra (AzLC7R ). The time span up to 0.1 seconds before
the angular position of the left shoulder to the level of
the seventh cervical vertebra to the axis (Z) there is as a
result of the angular connection (A) of movement in the
vertical extension expressed body axis (Z) relative to the
projection of the moment of casting and reconciliation.
Analysis of the results of the regression analysis predic-
tor system of variables angular position values of indivi-
dual body segments (A) to (Z) axes 0.1 seconds before
casting, which predictor system of variables contribute to
the impact of the treated criterion variable of this study
shows that the length of the casting balls depends of the
angular position (A) of particular segments of the body in
each projection (X), (Y) and (Z) axes 0.1 seconds before

sedmog vratnog prsljena u osi (Z) doslo je kao posljedica
povezanosti uglovnog (A) kretanja u vertikalnom opru-
zanju tijela ose Z u odnosu na projekciju kretanja sprave
odnosno trenutka izbacaja.

U analizi rezultata regresione analize prediktorskog
sistema varijabli uglovnih vrijednosti polozaja pojedinih
segmenata tijela (A) u (Z) osi 0.1 s prije izbacaja, koji
prediktorskim sistemom varijabli doprinose uticaj na
tretiranu kriterijsku varijablu ovog istrazivanja, moze se
zakljuciti da ¢e duzina izbacaja kugle zavisiti od uglov-
nog polozaja (A) pojedinih segmenata tijela u pojedinoj
projekeiji X, Y i Z osi, 0.1 s prije izbacaja, ¢ime je potvr-
den statisticki znacajan uticaj prediktora na kriterij u pro-
jekeiji (Z) ose, dok ista nije potvrdena za (X) i (Y) osu.

ZAKLIUCAK

Na osnovu rezultata regresione analize uglovnih
vrijednosti (A) pracenih segmenata tijela 0.1 s prije iz-
bacaja kugle moze se zakljuciti da najznacajnije predik-
torske vrijednosti na duzinu izbacaja imaju uglovne vri-
jednosti u projekciji (Z) ose. Rezultati regresione analize
pokazuju da povecanje ugla lijevog ramena u nivou sed-
mog vratnog prsljena ima statisticki znacajan uticaj na
duzina ostvarenog rezultata u bacanju kugle 0,1 s prije
trenutka izbacaja koji se desava kao posljedica aktivnog
uglovnog (A) kretanja prediktorskih modelovanih kine-
matickih varijabli u projekciji (Z) ose. Analizom uticaja
pojedinacnih varijabli uglovnog polozaja (A) u projekci-
ji(Z) ose, moze se vidjeti da najveci i statisticki pozitivan
uticaj na duzina dometa u 0.1 s prije izbacaja (kriterijska
varijabla) ima varijabla, uglovni polozaj lijevog ramena
u nivou sedmog vratnog prsljena (AzLC7R). U trenutka
izbacaja do 0.1 s prije ugaonog polozaja lijevog ramena u
nivou sedmog vratnog prsljena u projekciji (Z) ose doslo
je kao posljedica povezanosti uglovnog (A) kretanja u
vertikalnom opruzanju tijela ose (Z) u odnosu na projek-
ciju kretanja sprave odnosno trenutka izbacaja. U ana-
lizi rezultata regresione analize prediktorskog sistema
varijabli uglovnih vrijednosti polozaja pojedinih segme-
nata tijela (A) u projekciji (Z) ose 0.1 s prije izbacaja,
koji prediktorskim sistemom varijabli doprinose uticaju
na tretiranu kriterijsku varijablu ovog istrazivanja, moze
se zakljuciti da duzina izbacaja kugle zavisi od uglov-
nog polozaja (A) pojedinih segmenata tijela u pojedinoj
projekeiji (X), (Y) 1 (Z) ose 0.1 s prije izbacaja, ¢ime je
potvrden statisticki znacajan uticaj prediktora na kriterij
u projekciji (Z) ose, dok ista nije potvrdena za (X) i (Y)
osu.

Dobijeni rezultati istrazivanja mogu imati svoju
prakti¢nu vrijednost i primjenljivost u procesu progra-
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casting, which confirms a statistically significant effect
of predictors on the criteria in (the) axis, while the same
is not confirmed for (X) and (Y) axis.

The results of this research can have practical value
and applicability in the process of programming the tra-
ining of the ball pitchers in order to objectively evaluate
and improve the performance of the ball throwing tech-
nique as well as identify the remaining athletes’ potential

to improve sport achievements.
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Apstract: The ultimate performance in every sport, in-
cluding basketball, is the result of a series of “bricks”
stacked in the correct order. One of the dice is definitely
an explosive power that is defined as the ability to man-
ifest the maximum power for the maximum short time.
The aim of this study was to gather previous studies that
dealt with the development of the explosive strength in
basketball. Total amount of 49 studies published be-
tween 2001 and 2016 was collected and subjected to
analysis. The results showed that, for the development
of the explosive strength, the plyometric training meth-
od is usually used, both with male and female basket-
ball players. Also, the explosive force can be developed
by using the complex training; the aquatic plyometric
training; a combination of plyometric training and some
other kind of training (dynamic stretching, strengthen-
ing without weights, sprinting, weight training, training
of strength (no lifting)); specific sprint training; SAQ
training; skipping rope; training consisting of strength
training, different types of stamina and basketball tech-
nique; circuit breaker program; circuit training; combi-
nation of the sprint training exercises with weights; the
plyometric training with additional load and the train-
ing of dynamic stretching.

Keywords: basketball, development, explosive strength,
motor skills, players, research review.

INTRODUCTION

Basketball consists of a number of explosive move-
ments, such as: short sprints, sudden stops and accelera-
tion of speed, the change in direction of moving, different
rebounds, throwing and passing the ball (Nikoli¢,Kocic,
Beri¢ & Jezdimirovi¢, 2015). Explosive power, the abil-
ity to generate maximum muscular force in a short period
of time (Santos & Janeiro, 2008), is an extremely impor-
tant motor skill for playing basketball (Lehnert, Hulka,
Maly, Fohler & Zahalka, 2013; Zhang, 2013). Vertical
jumps, which require an appropriate level of the explosive
strength (Bober, Rutkowska-Kucharski, Pietraszewski &
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Sazetak: Vrhunski rezultati u svakom sportu, pa tako
i u koSarci, rezultat su niza ,kockica“ poslaganih
pravilnim redosledom. Jedna od tih kockica je svaka-
ko eksplozivna snaga koja se definise kao sposobnost
ispoljavanja maksimalne snage za maksimalno kratko
vreme. Cilj ovog rada bio je da se prikupe dosadasnja
istrazivanja koja su se bavila razvojem eksplozivne sna-
ge u kosarci. Prikupljeno je i podvrgnuto analizi uku-
pno 49 istrazivanja objavljenih u periodu od 2001. do
2016. godine. Rezultati su pokazali da se za razvoj ek-
splozivne snage najcesce koristi pliometrijska metoda
treninga, kako kod kosarkasa, tako i kod kosarkasica.
Takode, eksplozivnu snagu moguée je razviti i: kom-
pleksnim treningom; vodenim pliometrijskim trenin-
gom; kombinacijom pliometrijskog treninga i nekog
drugog treninga (dinamicko istezanje, vezbe snage bez
tegova, sprint; treningom sa tegovima; treningom sna-
ge (bez tegova)); specificnim treningom sprinta; SAQ
treningom; preskakanjem konopca; treningom koji se
sastoji od treninga snage, razliCitih tipova izdrzljivosti
i kosarkaske tehnike; circuit breaker programom; kruz-
nim treningom; kombinacijom treninga sprinta sa vez-
bama sa tegovima; pliometrijskim treningom sa dodat-
nim opterecenjem i treningom dinamickog istezanja.
Kljuéne reéi: kosarka, razvoj, eksplozivna snaga, mo-
tori¢ke sposobnosti, koSarkasi, pregled istrazivanja.

Uvop

Kosarka se sastoji iz mnogobrojnih eksplozivnih
kretnji, kao Sto su: kratki sprintevi, brza zaustavljanja
i ubrzavanja, promene pravca kretanja, razliciti skoko-
vi, bacanja i dodavanja lopte (Nikoli¢, Koci¢, Beri¢ &
Jezdimirovi¢, 2015). Eksplozivna snaga, sposobnost da
se generiSe maksimalna misi¢na sila u $to kracem vre-
menskom periodu (Santos & Janeira, 2008), je izuzet-
no vazna motoricka sposobnost za bavljenje koSarkom
(Lehnert, Halka, Maly, Fohler & Zahalka, 2013; Zhang,
2013). Vertikalni skokovi, koji zahtevaju odgovarajuci
nivo eksplozivne snage (Bober, Rutkowska-Kucharska,
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Lesiecki, 2006), are of great importance for success in
sports such as basketball (Nedeljkovi¢, 2004; Bobbert,
1990), and are manifested in situations such as jump shot
and jump towards the ball (Manojlovic & Erculj, 2013). In
men’s professional basketball a player has to jump 46 + 12
times (Castagna, Chaouachi, Rampinini, Chamari & Im-
pellizzeri, 2009), and some authors claim that basketball in
the whole match (40min games) takes up to 100 different
jumps (Manojlovi¢ & Erculj, 2013). A lot of researches
show how important jumps are for basketball as the rep-
resentatives of the explosive strength. Okur, Tetik & Koc
(2013) in a sample of 51 players found that the success
of the competition positively correlated with the result in
the vertical jump. Separovi¢, Alice-partition & UZiGanin
(2009) in a regression analysis found that jumps, among
other indicators of situational efficiency, have a significant
impact on the final result of the game finals championship
of Bosnia and Herzegovina and the result of the game in
the regional basketball league. Jovanovi¢ & Jovanovié
(2006) in the analysis of the 24 best teams participating in
the World Championship in 2006 in basketball for seniors
in Japan found that a better qualified team, among other
things, successfully captured rebounds under the basket of
the opponents (rebound).

The subject of this paper is the explosive power of
a player. The aim of this study was the collection and
analysis of the previous studies published on the devel-
opment of the explosive strength in basketball.

RESEARCH METHODS

For collection, classification and analysis of the tar-
geted research, descriptive methods and theoretical analysis
were used, and researches that were done were searched on
Google, Google Scholar, PubMed and Kobson. Additional
literature in the form of textbooks was also used. The search
was limited to works that were published between 2001 and
2016. The keywords used during the search were: explosive
power, development and basketball.

REsuLTS

For better clarity all the previous studies are pre-
sented in Table 1. A total of 49 studies are presented.
The smallest number of respondents was in the research
Adorable Caparin & Abba (2011) and it amounted to nine
participants and the biggest was in the research Bavli
(2012) with 91 respondents. In nine of the researches, the
respondents were female basketball players (Chang, Hsu,
Chen & Lin, 2005; Chaudhary & Jhajharia, 2010; Adib-
pour, Bakht & Behpour, 2012; Komal & Singh, 2013;
Zari¢, 2014; Attene at al., 2014; McCormick et al., 2015;

Pietraszewski & Lesiecki, 2006), su od velikog znacaja
za uspeh u sportu kao $to je kosarka (Nedeljkovic, 2004;
Bobbert, 1990), a manifestuju se u situacijama kao §to
su skok sut i skok za odbijenom loptom (Manojlovi¢ &
Erculj, 2013). U muskoj profesionalnoj kosarci, u toku
utakmice igra¢ nacini po 4612 skoka (Castagna, Chaou-
achi, Rampinini, Chamari & Impellizzeri, 2009), a neki
autori tvrde da koSarka$ na celoj utakmici (40min igre)
izvodi i do 100 razlicitih skokova (Manojlovi¢ & Erculj,
2013). Koliko su skokovi, kao reprezenti eksplozivne
snage bitni za koSarku govore i mnoga istrazivanja. Okur,
Tetik & Koc (2013) su na uzorku od 51 kosarkasa utvr-
dili da je uspes$nost na takmicenju pozitivno povezana sa
rezultatom u vertikalnom skoku. Separovi¢, Ali¢-Parti¢
& Uzicanin (2009) su regresijskom analizom utvrdili da
skokovi, pored ostalih pokazatelja situacijske efikasnosti,
imaju znacajan uticaj na konac¢ni rezultat utakmica zavrs-
nice prvenstva Bosne 1 Hercegovine i rezultat utakmica
u Regionalnoj kosarkaskoj ligi. Jovanovi¢ & Jovanovi¢
(2006) su analizom 24 najboljih reprezentacija ucesni-
ca Prvenstva sveta 2006. godine u koSarci za seniore u
Japanu utvrdili da bolje plasirale reprezentacije, izmedu
ostalog, uspesnije hvataju odbijene lopte pod kosem pro-
tivnika (skok u napadu).

Predmet ovog rada je eksplozivna snaga koSarka-
Sa. Cilj ovog rada bio prikupljanje i analiza dosadasnjih
istrazivanja objavljenih na temu razvoja eksplozivne sna-
ge u kosarci.

METOD ISTRAZIVANJA

Za prikupljanje, klasifikaciju i analizu ciljanih istra-
zivanja koriS¢ena je deskriptivna metoda i teorijska ana-
liza, a istrazivanja do kojih se doslo pretrazivana su na:
Google, Google Scholar, PubMed i Kobson. Koris¢ena je
i dopunska literatura u vidu udzbenika. Pretraga je ogra-
ni¢ena na radove koji su objavljeni u periodu od 2001.
do 2016. godine. Kljucne reci koje su koris¢ene prilikom
pretrage su: explosive power, development i basketball.

REzZULTATI

Radi boljeg pregleda sva dosadasnja istrazivanja
predstavljena su u Tabeli 1. Ukupno je predstavljeno 49
istrazivanja. Najmanji broj ispitanika bio je u istrazivanju
Adorable Caparino & Abbu (2011) i iznosio je devet ispi-
tanika, a najveci u istrazivanju Bavli (2012)a sa 91. ispi-
tanikom. Kod devet istrazivanja ispitanici su bili Zenskog
pola - kosarkasice (Chang, Hsu, Chen & Lin, 2005; Cha-
udhary & Jhajharia, 2010; Adibpour, Bakht & Behpour,
2012; Komal & Singh, 2013; Zari¢, 2014; Attene at al.,
2014; McCormick at al., 2015; Benis, Rossi, Russo & La
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Benis, Rossi, Russo & La Torre, 2015; Khazali & Hemat-
far, 2015), in two studies they were both male and female
(Bavli, 2012; Ramachandran & Pradhan, 2014), and in
all other studies they were male. The youngest sample of
respondents was in the research of Khazali & Hematfar
(2015) and ranged from 11 to 12 years old and the oldest
was in the study Morsal at al. (2014) and ranged from 24
to 30 years. The experimental treatment was the short-
est in research Ramachandran & Pradhan (2014) and it
lasted for two weeks. The experimental treatment lasted
longest for 12 weeks and it was the case in five studies
(Chang, Hsu, Chen & Lin, 2005; Shallaby, 2010; Bavli,
2012; Abraham, 2015; Ademovi¢, 2016). In most of the
works the program involved the training exercise 2 to 3
times a week.

Torre, 2015; Khazai & Hematfar, 2015), kod dva istrazi-
vanja su bili i muskog i Zenskog pola (Bavli, 2012a; Ra-
machandran & Pradhan, 2014), a kod svih ostalih istra-
zivanja su bili muskog pola. Najmladi uzorak ispitanika
bio je u istrazivanju Khazai & Hematfar (2015) i iznosio
jeod 11 do 12 godina, a najstariji u istrazivanju Morsal at
al. (2014) i iznosio od 24 do 30 godina. Eksperimentalni
tretman je najkrace trajao u istrazivanju Ramachandran
& Pradhan (2014) i iznosio je dve nedelje. Eksperimen-
talni tretman je najduze trajao 12 nedelja i to kod pet
istrazivanja (Chang, Hsu, Chen & Lin, 2005; Shallaby,
2010; Bavli, 2012a; Abraham, 2015; Ademovi¢, 2016).
U najvecem broju radova program je podrazumevao vez-
banje 2 do 3 puta nedeljno.

Tabela 1. Dosadasnja istrazivanja ekspozivne snage u kosarci (od 2001-2016. godine)

Uzorak ispitanika

Eksperimentalni tretman

Reference - I
- mereni para- . razlike izmedu
N G.St P trajanje Br. Gr. metri rezultati grupa
Matavulj, Kukolj, Ugarko- D . povecanje VvS kod nema razlike izmedu
vic, Tihanyi & Jaric (2001) / J M / KiPoyi Py V¥S (CMJ) obe P grupe P grupa
pobolj$anje eksploziv- Ko veci napredak na
Cheng, Lin & Lin (2003) 16 16-19 M 8 nedelja (3x nedeljno) Ko;T EsN nekim testovima EsN
ne snage kod Ko odT
) ) P i K napredak na P
Chang, Hsu, Chen&Lin 5 1653+ 12 nedelja (3xnedefino) o D S CMJIC)  CMJiCJ, nema veti napredak od
(2005) 0.77 P K .
50 napretka na SJ P,iPy
Zushi (2006) 10 / M 7 nedelja (3x nedeljno) P WS znacajan napredak /
Boraczyfiski & Umia 14 20319 M 8nedelja(3xnedelno) P EsN Napredak EsN
(2008) !
napredak Ko na
Santos & Janeira (2008) 25 1415 M 10 nedelja (2x nedelino) Ko K S CMLABA testovima 5),ABA |
i MBT
Kukri¢, Karaleji¢, Petrovi¢ i ' . . .
Jakovljevié (2009) 20 16-17 M 10 nedelja (2x nedeljno) Ko; K WS (CMJiSJ) Ko napredak VvS /

. . ) Di; P; povecanje VvS kod DiP veci napredak u
Shaji & Isha (2009) 45 18-25 M 4 nedelje (2x nedeljno) DiP WS Di, P DiP WS od P i Di
Kukri¢, Petrovi¢, Dobra$ i ) . . . P napredak kod CMJ
Guzina (2010) 20 J M 10 nedelja (2x nedeljno) P; K EsN (CMJ i SJ) is) /

(CZ%%(;hary & Jhajharia 20 18-22 V4 6 nedelja P; K WS P napredak WS K nema napredak
King & Cipriani (2010) 32 14-16 M gon_ggﬁ]”;)(zx nedeljno/ E?rr; WS Psr napredak u VS Pfr nema napredak
Khiifa at al. (2010) 27 / M 10 nedelja (2-3x nedelino)  P;K;Po WS P i Po napredak WS E d°|;’e°' napredak
Shallaby (2010) 20 16 M gonrﬁﬁ]e)"a (3x nedefjno/ P; K WS P napredak VS P veci u odnosu na K
TSp napredak na
Tsimahidis et al. (2010) 26 J M 10 nedelja K; TSp iVS?)(SJ’ oM gotovo svim testovima  /
nakon 5i 10 nedelja
P veéi napredak u od
Wee, Mudah & Tan (2011) 20 20-23 M 4 nedelja (2x nedeljno) P; K WS P i K napredak WWS K (11,7% naspram
2,12%)
Santos & Janeira (2011) 24 1415 M 10 nedelja (2x nedelino) ~ P: K E\E“A(SDJJ')CMJ' P napredak BN/
Draganovic & Markovic 55 M 6nedelia (2xnedelio)  P:K WS Pnapredak W VS poboljSanaza
(2011) 6cm
24 www.siz-au.com
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Adorable Caparino & Abbu

(2011) 9 St M 10 nedelja P WS povecanje VS /
Sharma & Multani (2012) 40 / M 4 nedelie P; K EsN P napredak EsN K nema napredak
Asadi & Arazi (2012) 16 19-20 M 25"5%‘;”*3 (2xnedeljnol . ESN(WSiSL)) napredak P uESN P vedinapredak od K
Adibpour, Bakht & Befpour 5 5938437 7 8 nedelja (3xnedeljne)  Ko: K WS Ko napredak g K< veci napredak
(2012) od K
izmedu P i Pv nema
Bavii (2012)a 9 1517 MZ  12nedela(3xnedelnie)  P:K:Pv WS ;‘f.predak WSkod  olike / P i Py vedi
iPv
napredak od K
Bavli (2012)b 24 20,7+26 M 6 nedelja ; WS P napredak VvS P veti napredak od K
Arazi, Coetzee & Asadi 18,81 8 nedelja (3x nedeljno/40  P; Pv; . nema razlike izmedu
(2012) 18 146 M min) K WS Pv i P napredak V\vS PviP
Kukri¢, Karalejic, . .
Jakovlievié Petrovic i 30 1617 M 10nedelja (2x nedelino)  P;K:Ko WS PiKo napredak  nema razlike izmedu
o WS PiKo
Mandi¢ (2012)
. . Ps napredak u WS, .
Andrejié (2012) 2 1213 m  Bnedela(2xnedeljno/ o 5o SLJ,WS,MBT  SLJiMBT. S napre- 5 Ve¢i napredak
90min) od S
dak u MBT
- ' . ) CMJ (izvoden Knp pobolj$anje
f&z%aczo)llm, Costa & Alberti 28 / M gonrﬁﬁslje (3 nedeljno/ K; Knp najednojiobe  CMJnadesnojnozi K nema napredak
noge) (7.24%)
. . . Ko znadajan napre- Ko ve¢i napredak
Javorac (2012) 40 16-18 M 10 nedelja (2x nedeljno) Ko; K WS, TrM, SLJ dak WS, TrM, SLJ od K
. . . . SJ, CMJ, ABA, T napredak na svim
Santos & Janeira (2012) 25 14-15 M 10 nedelja (2x nedeljno) T.K DJi MBT testovima /
Komal & Singh (2013) 45 16-18 7 8 nedelja PKT WS PiTnapredak s | 7 Vect napredek
WS sa leve —
. ) - poboljanje WS sa
Zhang (2013) 17 18-24 M 4 nedelje (3x nedeljno/ P noge, WS sa nema E)opoljsanja WS leve noge | WS sa
60min) desne noge, VS - sunozni skok d
. esne noge
- sunozni skok
Asadi (2013) 20 201+£13 M 6 nedelja (2x nedeljno P; K WSiSLJ P napredak WS iSLJ /
Nabizadeh, Bararpour, 30 192 M 8 nedelja (3x nedeljno/ Eﬁoz WS PP, i P, napre-  nema razlike izmedu
Chaleh & Najafnia (2013) 20min) 60 dak WS grupa
70
Robert & Murugavel (2013) 30 19-25 M 8nedelja (3xnedeljne)  P:Sp;T WS i"ipredak kod P.Sp g;’?CT'”apredak od
Lehnert, Halka, Maly, 4 nedelje (2x nedeljno) + nema pobolj$anja
Fohler & Zahalka (2013) 12 243639 M 5 el (4x nedelino) EsN EsN /
- 5 . EsN (SJ,CMJ,  napredak na testu SJ
Zari¢ (2014) 13 17.76£043 7 6 nedelja E CMJ Free arms)  (12,65%) /
Roden, Lambson & DeBe- - ) ) Ko,; Ko, iKo_napredak  nema razlike izmedu
iso (2014) 20 juniori M Bnedelja(2xnedelno) ;' ws WS (17%i151%) Ko, iKo, (p=0,077)
5 P veéi napredak od
Attene at al. (2014) 36 149+09 <7 6 nedelja P; K WS P i K napredak WWS K (15,4% naspram
7,5%)
Ramachandran & Pradhan M . . . . poboljSanje agilnosti
(2014) 30 204+1.73 5 2 nedelje (3x nedeljno) DiP WS, agilnost WS /
Morsal at al. (2014) 30 24-30 M 6 nedelja (3x nedeljno) P; K EsN povecanje EsN /
Zribi at al. (2014) 51 pube-rtet M 9 nedelja P; K EsN napredak EsN /
Gottlieb, Eliakim, Shalom,
Dello-lacono & Meckel 19 16.3£0.5 M 8 nedelja (2x nedeljno) P; Sp WS P napredak WS /
(2014)
Nageswaran (2014) 0 182 M 10 nedelja PK:Ko  EsN P iKo napredak EsN |0 °0 "o
Ramateerth & Kannur i 6 nedelja (2x nedeljno/ . Ps napredak kod Ps veci napredak
(2014) 20 121 M gomin) S Ps WS, SLLMBT\s 'Ly, MBT odS
Abraham (2015) 80 1318 M 12 nedelia (3x nedelin)  P;K:KtBp EsNiEsR napredak P, KtiBp
e kod EsN i EsR
) Psr bolje rezultate u
. ) } . Psr: EsN (SLJ, WS,  napredak P§r i Pfr WS od Pfr, Pfr bolje
McCormick at al. (2015) 14 Sr§ z 6 nedelja Pir LHTIL, grupe na svim testo- U LHTILi
LHTR) vima LHTIR od Psr
Benis, Rossi, Russo&La 5y 459108 7 8 nedelja K;P WS P napredak u\WwS  nema napretka kod K

Torre (2015)

Jun/June, 2017

25



DusaN NIKOLIC, ET AL.:

PREGLED ISTRAZIVANJA RAZVOJA EKSPLOZIVNE SNAGE U KOSARCI SPORTSKE NAUKE I ZDRAVLIE 7(1):22-36

4 nedelje (3x nedeljno/

Khazai & Hematfar (2015) 16 11-12 7 60min) K; P WS P napredak VWS /
Ademovic (2016) 15 1826 M ;g;;‘ie“a (3xnedeljnol g EsN napredak EsN /

Legenda: N - ukupan broj ispitanika; G.St - godine starosti; P - pol ispitanika; Br.Gr - broj grupa; P - grupa koja je bila pod-
vrgnuta pliometrijskom programu; K - kontrolna grupa; Ko,_visoki intenzitet mali broj ponavljanja, Ko, -srednji intenzitet veci
broj ponavijanja; T - grupa koja je podvrgnuta treningu sa tegovima,; Ko - grupa koja je bila podvrgnuta kompleksnom tre-
ningu; Ps - grupa koja je bila podvrgnuta kombinaciji pliometrijskog treninga i treninga snage (bez tegova); S - grupa koja je
bila podvrgnuta treningu sa vezbama snage (bez tegova),; Sp - grupa koja je bila podvrgnuta specificnom treningu sprinta; Di
- grupa koja je bila podvrgnuta dinamickom istezanju, DiP - grupa koja je bila podvrgnuta kombinaciji dinamickog istezanja i
pliometrijskih vezbi; Kt - grupa koja je bila podvrgnuta kruznom treningu, Bp - grupa koja je bila podvrgnuta circuit breaker
programu, Po - grupa koja je bila podvrgnuta pliometrijskom treningu sa dodatnim spoljasnjim opterecenjem u vidu prsluka;
Pv - grupa koja je bila podvrgnuta vodenom pliometrijskom programu; Psr - grupa koja je izvodila pliometrijske skokove u
sagitalnoj ravni; Pfr - grupa koja je izvodila pliometrijske skokove u frontalnoj ravni; P, P, , P, P, P_iP - grupe koje su
bile podvrgnute pliometrijskim dubinskim skokovima sa klupica visina 30, 40, 50, 60, 70 i 100cm; Sk - grupa koja je bila pod-
vrgnuta SAQ treningu; TSp - grupa koja je bila podvrgnuta kombinaciji sprinta sa vezbama sa tegovima, Knp - grupa koja
Je bila podvrgnuta treningu skokova sa konopcem; E - grupa u kojoj se trenazni proces sastojao od treninga snage,razlicitih
tipova izdrzljivosti, kosarkaske tehnike; J - juniori; St - studenti; SrS§ - srednjoskolci; VVS - visina vertikalnog skoka,; EsN -
eksplozivna snaga nogu, EsR - eksplozivna snaga ruku; CMJ (Countermovement Jump) - skok iz cucnja sa pripremom,; SJ
(Squat Jump) - skok iz cucnja; CJ (Continuous Jump) - ponavljajuci skokovi; ABA - Abalakov test; MBT (Medicine Ball
Throw) - bacanje medicinke; DJ (Drop Jump) - dubinski skok; SLJ (Standing Long Jump) - skok udalj iz mesta;, TrM - troskok
iz mesta; LHT/L - lateral hop test left; LHT/R - lateral hop test right.

Table 1. Previous studies of the explosive power in basketball (from 2001 to 2016.)

Sample of respondents Experimental treatment

References . measured differences
N A G duration No. Gr. parameters results among groups
Matavulj, Kukolj, Ugarko- D . increase of HVJ with  no difference among
vic, Tihanyi & Jaric (2001) / J M / CiPyi Py HVJ(CMI) both P groups P groups
improvement of Co greater improve-
Cheng, Lin & Lin (2003) 16 16-19 M 8 weeks (3x a week) Co,w ELS explosive strength ment at some tests in
with Co ELSthan T
) . P and C improve- P
Chang, Hsu, Chen&Lin 5 1653+ 12 weeks PwPe  SJ,CMJandCJ mentin CMJand CJ, bigger improvement
(2005) 0.77 (3x a week) Py C . :
no improvementin SJ than P, and P,
Zushi (2006) 10 / M 7 weeks (3x a week) P HVJ great improvement /
a%rgg)zyﬁs"' & Umia 14 203419 M 8weeks (3xaweek) P ELS improvementin ELS
SJ. CMJ. ABA improvement with Co
Santos & Janeira (2008) 25 14-15 M 10 weeks (2x a week) Co; C ' ’ " intests of SJ,ABA /
and MBT
and MBT
Kukri¢, Karalejic, Petrovic i ! . HVJ(CMJand  Co improvement
Jakovljevié (2009) 20 16-17 M 10 weeks (2x a week) Co; C s)) in HVJ /
. ) . DSP greater impro-
" Ds; P; improvement in HVJ .
Shaiji & Isha (2009) 45 18-25 M 4 weeks (2x a week) DSP HVJ with DS, P and DSP vement in HVJ Than
P and Ds
Kukri¢, Petrovi¢, Dobra$ i ) ELS (CMJ and P improvement in
Guzina (2010) 20 J M 10 weeks (2x a week) P;C s)) CMJ and SJ /
Chaudhary & Jhajharia i . P improvement C no improve-
(2010) 20 18-22 F 6 weeks P;C HVJ in HVJ ment
) R i 6 weeks (2x a week/ Psp; Psp improve- Pfp no improve-
King & Cipriani (2010) 32 14-16 M 20-30min) Pfp HVJ ment in HVJ ment
P and Po impro- Po greater
Khlifa at al. (2010) 27 / M 10 weeks (2-3x a week) P; C; Po HVJ - improvement
vement in HVJ
than P
12 weeks (3x a week/ . P improvement P greater compa-
Shallaby (2010) 20 16 M 120min) P;C HVJ in HVJ red to C
TSp improve-
o . HVJ (SJ, CMJ ment in almost
Tsimahidis et al. (2010) 26 J M 10 weeks C; TSp and DJ) all the tests after

5 and 10 weeks
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P greater impro-

. P and C impro- vement compa-
Wee, Mudah & Tan (2011) 20 20-23 M 4 weeks (2x a week) P; C HVJ vement in HVJ red to C (11,7%
to 2,12%)
. . EIS (SJ, CMJ, P improvement
Santos & Janeira (2011) 24 14-15 M 10 weeks (2x a week) P;C ABA, DJ) in EIS /
Draganovi¢ & Markovi¢ . P improvement HVJ improved
(2011) 23 J M 6 weeks (2x a week) P;C HVJ in HVJ for 6cm
é%ﬂrf)b'e Caparino & Abbu g St M 10 weeks P HVJ growth of HVJ  /
Sharma & Multani (2012) 40 / M 4 weeks P:C EIS P improvement  C no improve-
in EIS ment
' . g . . EIS (HVJ and improvement P P greater impro-
Asadi & Arazi (2012) 16 19-20 M 6 weeks (2x a week 55min) P; C sLJ) in EIS vement than C
. . Co greater
Adibpour, Bakht & Bepour 15 5938437  F 8 week (3x a week) Co: C HVJ Co improvement ;. vement
(2012) in HVJ
than C
no difference
improvement in between P and
Bavli (2012)a 91 15-17 MF 12 weeks (3x a week) P; C; Pw HVJ HVJ with Pand  Pw/ P and Pw
Pw greater improve-
ment than C
, ) P improvement P greater impro-
Bavli (2012)b 24 20,7+26 M 6 weeks P;C HVJ in HVJ vement than C
. . . no difference
Arazi, Coetzee & Asadi 18,81+ 8 weeks (3x a week/40 P; Pw; Pw and P impro-
(2012) 8 44 Mo in) K HVJ vementin Hvy  pétweenPand
Kukri¢, Karalejic, P and Co impro- "° difference
Jakovljevi¢ Petrovic i 30 16-17 M 10 weeks(2x a week) P; C; Co HVJ o Imp between P and
- vement in HVJ
Mandi¢ (2012) Co
Pf improvement
6 weeks(2 x a week/ . in HVJ, SLJ and  Pf greater impro-
Andreji¢ (2012) 21 12-13 M 90min) F; Pf SLJ,HVJ, MBT MBT; F improve- vement than F
ment in MBT
- . CMJ (performed ~ Kjr improvement . }
g%ﬁczo)hm, Costa & Alberti 28 / M galvnfiil)(s (3x a week/ C:Tir ononeand both  in CMJ of right gq::tlmprove
legs) leg (7.24%)
Co great im- Co greater
Javorac (2012) 40 16-18 M 10 weeks (2x a week) Co; C HVJ, TjS, SLJ provement i improvement
HVJ,Tjs, SLJ than C
. . SJ,CMJ,ABA, W improvement
Santos & Janeira (2012) 25 14-15 M 10weeks (2x a week) W;C DJ and MBT in all the tests /
P and W impro- P and W greater
Komal & Singh (2013) 45 16-18 F 8 weeks P;C;W HVJ 'mp improvement
vement in HVJ
than C
HVJ off the left no improvement improvement in
! 4 weeks (3x a week/ leg, HVJ off the . _ HVJ off left leg
Zhang (2013) oo e M Gomin) P fightleg, HVJ— 11 HYY ~tWOTeet g by off right
two feet jump Jjump leg
' . P improvement
Asadi (2013) 20 201+£13 M 6 weeks (2x a week P;C HVJ and SLJ in HVJ and SLJ /
. P50; P50,P60 i P70 .
Nabizadeh, Bararpour, 8 weeks (3x a week/ ! L . no differences
Chaleh & Najafnia (2013) 20 192 M 20min) PeO; HVJ improvementin . g groups
P70 HVJ
improvement P greater impro-
Robert & Murugavel (2013) 30 19-25 M 8 weeks (3x a week) P; Sp; W HVJ with P, Sp and W ;(re‘z\;r;t than Sp
Lehnert, Hlka, Maly, 4 weeks(2x a week) + no improve-
Fohler & Zahalka 2013) 12 243639 M) ceks (4x a week) P EIS mentsinEIS !
. EIS (SJ, CMJ, improvement in
Zari¢ (2014) 13 17.76£043 F 6 weeks E CMJ Free arms)  test SJ (12,65%) /
Ko1 and Ko2 no difference
Roden, Lambson & DeBe- _— Cot; improvement between Co1
iso (2014) 20 juniors M 6weeks(2xa week) Co2 HVJ inHVJ (7,7%i  and Co2 (p =
5,1%) 0,077)
. _ P greater impro-
Attene at al. (2014) 36 149409 F 6 weeks P.C HVJ v':;’;?‘fl:';wj vement than C
(15,4% to 7,5%)
Ramachandran & Pradhan M " improvement of
(2014) 30 204 +1.73 7 2 weeks (3x a week) DsP HVJ, agility agility and HVJ /
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Morsal at al. (2014) 30 24-30 M 6 weeks (3x a week) P:C EIS ;nmpE'I"s"eme"t /
Zribi at al. (2014) 51 puety M 9 weeks P.C ElS :nmpgl‘g’eme"t /
Gottlieb, Eliakim, Shalom, P imorovement
Dello-lacono & Meckel 19 16.3+0.5 M 8 weeks (2x a week) P; Sp HVJ . p /
in HVJ
(2014)
P and Co impro- Co greater
Nageswaran (2014) 30 18-22 M 10 weeks P; C; Co EIS . improvement
vement in EIS
than P
Pf improvement Ps greater
E%Tj)‘ee”h &Kannur o yp43 M g(fm“i’:)ek (xaweekl . pf Hvd, SLJ, MBT i HVJ, SLJ, improvement
MBT than F
improvement
Abraham (2015) 80 13-18 M 12 weeks(3x a week) P;C;Ct;Bp EISand EpA with P, Ctand Bp /
in EIS and EpA
improvement Psp better re-
Psp: EIS (SLJ, HVJ, Psb and Pf sults in HvJ than
McCormick atal. (2015) 14 HSS F 6 weeks pr' LHTLL, n':u i a'i’l the PSP Pfp better
P LHT/R) ?estsp in LHT/L i
LHT/R than Psp
Benis, Rossi, Russo & La . P improvement  no improvement
Torre (2015) 24 159+08 F 8 weeks C;P HVJ in HVJ with G
Khazai & Hematfar (2015) 16 11-12 F 4 weeks (3x a week/ c.P HVJ Pimprovement
60min) in HVJ
. 12weeks (3x a week/ improvement in
Ademovi¢ (2016) 15 18-26 M 90min) Sq EIS EIS /

Legend: N - fotal number of subjects; A - age; H - half of the respondents; No. G - the number of groups, P - a group that has
been subjected to a plyometric program; C - control group,; Col- high intensity low reps, St2-medium intensity greater number
of repetitions; W - a group which is subjected to training with weights; Once - a group that has been subjected to a complex
training; Pf - the group that had been subjected to a combination of plyometric training and the training force (no lifting),

F - a group that was subjected to training with the exercise force (no lifting),; Sp - a group that has undergone specific training
sprint; Ds - a group that has been subjected to dynamic stretching; Dsp - a group that has been subjected to a combination of
dynamic stretching and plyometric exercises; Ct - a group that has been subjected to circuit training; Bp - a group that has
been subjected to a circuit breaker program,; After - a group that has been subjected to plyometric training with additional
external load in the form of vests; Pw - a group that has been subjected to the aquatic plyometric program; Psp - group which
is executed plyometric jumps in the sagittal plane; Pfp - group which is executed plyometric jumps in the frontal plane; P30,
P40, P50, P60, P70 and P100 - groups which have been subjected to in-depth polymetricl jumps from the bench height of 30,
40, 50, 60, 70 and 100cm; Sq - a group that has been subjected SAQ training; TSP - a group that was subjected to combina-
tion with sprinting exercises, with weights; KNP - a group that has been subjected to training jumps with a rope; E - group
in which the training process composed of strength training, various types of durability, basketball technique, J - juniors; St
- students; HSS - high school students; HVJ - height of vertical jump,; ELS - explosive leg strength; EPA - explosive power
arm; CMJ - countermovement jump; SJ - Squat jump,; CJ - Continuous Jump, ABA — Abalak's test; MBT - medicine ball
throw,; DJ - drop jump (depth jump),; SLJ - standing long jump, TRM - triple jump out of the spot; LHT/L - lateral hop test
block; LHT/R - right lateral hop test.

DiscussionN

Numerous studies from Tablel show that the explo-
sive power of players can be developed with the help of the
plyometric training methods. Matavulj Kukolj, Ugarkovic,
Tihanyi & Jari¢ (2001) found that the plyometric training
leads to the improvements in vertical jump of junior bas-
ketball players. Similar results were obtained by Kukric,
Petrovi¢, Dobras and Guzina (2010). The authors found
that the plyometric training for a period of 10 weeks (2x
weekly), in which the number of exercises and the number
of jumps per training increased from week to week, and in
which the pause between a series is three, and between the
exercises five minutes, leads to an increase in height of the
vertical jump of junior basketball players.

Diskusna

Veliki broj istrazivanja iz Tabele 1. pokazuje da se
eksplozivna snaga kosarkasa moze razviti uz pomo¢ pli-
ometrijske metode treninga. Matavulj, Kukolj, Ugarko-
vic, Tihanyi & Jaric (2001) su utvrdili da pliometrijski
trening dovodi do pobolj$anja visine vertikalnog sko-
ka kod juniorskih koSarkasa. Sli¢ne rezultate dobili su
i Kukri¢, Petrovi¢, Dobras i Guzina (2010). Autori su
utvrdili da pliometrijski trening u trajanju od 10 nedelja
(2x nedeljno), u kome se se broj vezbi i broj skokova po
treningu povecava iz nedelje u nedelju i u kome je pau-
za izmedu serija tri, izmedu vezbi pet minuta, dovodi do
povecanja visine vertikalnog skoka koSarkasa juniorskog
uzrasta.
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Shaji & Isha (2009) found that plyometric training
for a period of four weeks (2x per week) leads to the in-
crease in the vertical jump height of basketball players by
an average 3,6cm (7.9%), while Wee, Mudah & Tan (2011)
found that the increase in height of vertical jump with the
aid of plyometric training within the aforementioned time
duration amounts to 11.7%. Sharma & Multani (2012) and
Zhang (2013) proved that the plyometric training for four
weeks leads to an improved vertical jump height on a sam-
ple of male basketball players, and Khazali & Hematfar
(2015) on a sample of female basketball players.

On the other hand, Asadi & Arazi (2012) found that
plyometric training for a period of six weeks (2x per week)
leads to significant improvements in the vertical jump of
basketball players on average by 23%, while Attene at
al. (2014) on a sample of female basketball players de-
termined that the plyometric training for a period of six
weeks leads to a significant increase in the height of ver-
tical jump for 15.4%. Similar results were obtained by
Draganovi¢ & Markovi¢ (2011). The authors found that
plyometric training within the time of duration leads to an
improved vertical jump height of junior basketball players
for 6cm. These results show that even though the plyomet-
ric training for four weeks leads to an improved vertical
jump height of basketball players, the mentioned training
method gives better results in the long term.

Zushi (2006) as a method of plyometric training used
the depth jump (drop jump) and found that the plyometric
training for a period of seven weeks (3 times a week) leads
to an improved jumping ability of basketball players. That
fact that drop jump can be a good plyometric exercise for
developing the explosive power of basketball players was
also determined by Nabizadeh, Bararpour, Chaleh & Najaf-
nia (2013). The authors have shown that plyometric train-
ing for a period of eight weeks (3x weekly / 20min), which
consisted of the drop jumps from the bench after which the
respondents immediately jumped in advance over a certain
obstacle (drop jump to standing long jump), resulted in sig-
nificant improvements of the vertical jump height of bas-
ketball players. Similar results were obtained by Asadi &
Arazi (2012), but, besides the drop jump and drop jump to
standing long jump, they also used the squat jump.

Particular studies have shown that plyometric train-
ing should not take long to have positive effects on the de-
velopment of the explosive power of players. Arazi, Coe-
tzee & Asadi (2012) found that eight weeks of plyometric
training performed 3 times per week for a period of 40min
results in a significant improvement of the vertical jump
height of basketball players. King & Cipriani (2010) found
that six weeks of plyometric training which is performed

Shaji & Isha (2009) su utvrdili da pliometrijski
trening u trajanju od Cetiri nedelje (2x nedeljno) dovo-
di do povecanja visine vertikalnog skoka kod kosarkasa
u proseku za 3,6cm (7,9%), dok su Wee, Mudah & Tan
(2011) utvrdili da povecanje visine vertikalnog skoka uz
pomo¢ pliometrijskog treninga u pomenutom vremen-
skom trajanju iznosi 11,7%. Da pliometrijski trening u
trajanju od Cetiri nedelje dovodi do poboljSanja visine
vertikalnog skoka utvrdili su i Sharma & Multani (2012),
kao i Zhang (2013) na uzorku koSarkasa, a Khazai &
Hematfar (2015) na uzorku kosarkasSica. S druge strane
Asadi & Arazi (2012) su utvrdili da pliometrijski trening
u trajanju od Sest nedelja (2x nedeljno) dovodi do zna-
¢ajnog poboljsanja visine vertikalnog skoka kosarkasa u
proseku za 23%, dok su Attene at al. (2014) na uzorku
kosarkaSica utvrdili da pliometrijski trening u trajanju
od Sest nedelja dovodi do znacajnog povecanja visine
vertikalnog skoka za 15,4%. Sli¢ne rezultate su dobili i
Draganovi¢ & Markovi¢ (2011). Autori su utvrdili da
pliometrijski trening u pomenutom vremenskom trajanju
dovodi do poboljsanja visine vertikalnog skoka kosarka-
$a juniorskog uzrasta za 6¢cm. Ovi rezultati pokazuju da
iako pliometrijski trening u trajanju od cetiri nedelje do-
vodi do poboljsanja visine vertikalnog skoka kosarkasa,
bolje rezultate daje pomenuta metoda treninga u duzem
vremenskom trajanju.

Zushi (2006) je kao metodu pliometrijskog treninga
koristio skok u dubinu (drop jump) i utvrdio da pliome-
trijski trening u trajanju od sedam nedelja (3x nedeljno)
dovodi do poboljsanja sposobnosti skakanja kosarkasa.
Da skok u dubinu (drop jump) moze biti povoljna plio-
metrijska vezba za razvoj eksplozivne snage koSarkasa
utvrdili su i Nabizadeh, Bararpour, Chaleh & Najafnia
(2013). Autori su dokazali da pliometrijski trening u tra-
janju od osam nedelja (3x nedeljno/20min), koji se sasto-
jao od skokova u dubinu sa klupice nakon kojih su ispi-
tanici odmah skakali unapred preko odredene prepreke
(drop jump to standing long jump), doveo do znacajnog
poboljsanja visine vertikalnog skoka kosarkasa. Sli¢ne
rezultate su dobili i Asadi & Arazi (2012), s tim S§to su
oni pored drop jump-a i drop jump to standing long jump-
a koristili i squat jump.

Pojedina istrazivanja su pokazala da trening plio-
metrije ne mora da traje dugo da bi imao pozitivne efekte
na razvoj eksplozivne snage koSarkasa. Arazi, Coetzee
& Asadi (2012) su utvrdili da osam nedelja pliometrij-
skog treninga koji se izvodi 3x nedeljno u trajanju od
40min dovodi do zna¢ajnog pobolj$anja visine vertikal-
nog skoka kosarkasa. King & Cipriani (2010) su utvrdili
da Sest nedelja pliometrijskog treninga koji se izvodi 2x
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2x a week for 20 to 30 min results in a significant improve-
ment of vertical jump height of basketball players. Simi-
lar results were obtained by Bavli (2012)b who found that
plyometric training for 30 min, which is executed right af-
ter the basketball training, for a period of six weeks, leads
to significant improvements of the vertical jump height of
basketball players. Nabizadeh, Bararpour, Chaleh & Na-
jafnia (2013) found that even the 20min plyometric train-
ing is enough (eight weeks, 3 times a week) in order to
enhance the explosive power of basketball players.

That plyometric training lasting between six and 10
weeks improves the explosive power of basketball play-
ers was determined by many other studies shown in Table
1 (Boraczyiiski & Urnia, 2008; Khlifa at al., 2010; Shal-
laby, 2010; Santos & Janeira, 2011; Adorable, Caparino
& Abbu, 2011; Kukri¢, Karaleji¢, Jakovljevic, Petrovi¢c &
Mandi¢, 2012; Asadi, 2013; Robert & Murugavel, 2013;
Nageswaran, 2014; Zribi at al., 2014; Morsal at al., 2014;
Abraham, 2015). In the aforementioned studies, the training
was applied 2 to 3 times a week. Khlifa at al. (2010) in a
sample of 27 basketball players determined that plyometric
exercises with the use of an additional external load in the
form of vest (10-11% of the total weight) for 10 weeks (2-3
times per week) caused a significant increase in the height
of vertical jump. The authors also found that plyometric
exercises with an additional external load are significantly
more effective in increasing the height of the vertical jump
than the plyometric exercises without an additional load.

The results in Table 1 show that, except for bas-
ketball players, plyometric training lasting between six
and 12 weeks leads to the development of the explosive
strength with female basketball players, too (Chang, Hsu,
Chen & Lin, 2005; Chaudhary & Jhajharia, 2010; Bavli,
2012a; Komal & Singh, 2013; Attene at al., 2014; Benis,
Rossi, Russo & La Torre, 2015; McCormick et al., 2015).

One of the few studies in which plyometric training
has not led to a significant increase in height of the verti-
cal jump of basketball players is the research by Lehnert,
Hulka, Maly, Fohler & Zahalka (2013). In their study, the
subjects were an average age of 24.36 £ 3.9 years, and the
experimental program lasted for six weeks (2x per week
from the first to the fourth week of the program and 4x per
week in the fifth and sixth week of the program). In the last
two weeks, the plyometric exercises for the lower limbs
were combined with the resistance training exercises for
the upper body on one workout and vice versa. The num-
ber of jumps gradually increased during the program. In
addition to the plyometric program, the basketball players
were still subject to the conditional training exercises that
included speed, aerobic endurance, the resistance train-

nedeljno u trajanju od 20 do 30min dovodi do znacajnog
poboljsanja visine vertikalnog skoka kosarkasa. Sli¢ne
rezultate dobio je i Bavli (2012)b i utvrdio da pliome-
trijski trening u trajanju od 30min, koji se izvodi odmah
nakon kosarkaskog treninga, u periodu od Sest nedelja,
dovodi do znac¢ajnog poboljSanja visine vertikalnog sko-
ka kosarkaSa. Nabizadeh, Bararpour, Chaleh & Najafnia
(2013) su utvrdili da je i 20min pliometrijskog treninga
dovoljno (osam nedelja, 3x nedeljno) da bi se poboljsala
eksplozivna snaga kosarkasa.

Da pliometrijski trening u trajanju izmedju Sest
i 10 nedelja poboljsava eksplozivnu snagu kosarkasa
utvrdila su jo§ mnoga istrazivanja prikazana u Tabeli 1.
(Boraczyiiski & Urnia, 2008; Khlifa at al.,2010; Sha-
llaby, 2010; Santos & Janeira, 2011; Adorable, Caparino
& Abbu, 2011; Kukri¢, Karaleji¢, Jakovljevi¢, Petrovi¢ &
Mandi¢, 2012; Asadi, 2013; Robert & Murugavel, 2013;
Nageswaran, 2014; Zribi at al., 2014; Morsal at al., 2014;
Abraham, 2015). U pomenutim istrazivanjima trening je
sprovodjen 2 do 3 puta nedeljno. Khlifa at al. (2010) su
na uzorku od 27 koSarkasa utvrdili da pliometrijske vez-
be u kojima se koristi dodatno spoljasnje opterecenje u
vidu prsluka (10-11% ukupne tezine) u trajanju od 10
nedelja (2-3x nedeljno) dovode do zna¢ajnog povecanja
visine vertikalnog skoka. Autori su takode utvrdili da su
pliometrijske vezbe sa dodatnim spoljasnjim opterece-
njem znacajno efikasnije u povecanju visine vertikalnog
skoka od pliometrijskih vezbi bez dodatnog opterecenja.

Rezultati iz Tabele 1. pokazuju da osim kod kosar-
kasa, pliometrijski trening u trajanju izmedu Sest i 12
nedelja dovodi do razvoja eksplozivne snage i kod ko-
SarkaSica (Chang, Hsu, Chen & Lin, 2005; Chaudhary
& Jhajharia, 2010; Bavli, 2012a; Komal & Singh, 2013;
Attene at al., 2014; Benis, Rossi, Russo & La Torre,
2015; McCormick at al., 2015).

Jedno od retkih istrazivanja u kome pliometrijski
trening nije doveo do znacajnog povecanja visine ver-
tikalnog skoka kosarkasa je istrazivanje Lehnert, Htlka,
Maly, Fohler & Zahalka (2013). U njihovom istraziva-
nju ispitanici su bili prosecne starosti 24,36 + 3,9 go-
dina, a eksperimentalni program je trajao Sest nedelja
(2x nedeljno od prve do Cetvrte nedelje programa i 4x
nedeljno u petoj i Sestoj nedelji programa). U poslednje
dve nedelje pliometrijske vezbe za donje ekstremitete su
kombinovane sa vezbama sa optereCenjem za gornje ek-
stremitete na jednom treningu i obrnuto. Broj skokova se
postepeno povecavao tokom programa. Pored pliome-
trijskog programa kosarkasi su i dalje bili izloZeni kondi-
cionoj pripremi koja je obuhvatala vezbe brzine, aerobne
izdrzljivosti, trening sa opterecenjem i td. Do sli¢nih re-
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ing and so on. Similar results were obtained by Gottlieb,
Eliakim, Shalom, Dello-lacono & Meckel (2014). In their
research, they found that plyometric training for a period
of eight weeks (2x per week) does not lead to significant
advances of height of the vertical jump of basketball play-
ers. It is possible that in the aforementioned studies, due
to the scope of the program, the basketball players entered
the state of overtraining so there was no progress in the
measured ability. In addition to the aforementioned, King
& Cipriani (2010) in a sample of basketball players found
that the plyometric exercises with jumps in the frontal
plane, for a period of six weeks (2x per week / 20-30min),
do not lead to improvements in the vertical jump height.

In addition to plyometric training, the complex train-
ing also proved to be a good method for developing the ex-
plosive power of basketball players. Nageswaran (2014) on
a sample of basketball players determined that the combi-
nation of plyometric training and weight training (complex
training) for 10 weeks led to a significant improvement of
the explosive power. The author also found that the com-
bination leads to significantly better progress in the explo-
sive power than only a plyometric training for 10 weeks.
Similar results were obtained by Cheng, Lin & Lin (2003),
Santos & Janeira (2008), Kukri¢, Karaleji¢, Petrovi¢ and
Jakovljevi¢ (2009), Javorac (2012), Kukri¢, Karalejic,
Jakovljevi¢ Petrovi¢ and Mandi¢ (2012) and Roden , Lamb-
son & DeBeliso (2014) on a sample of basketball players,
and Adibpour, Bakht & Behpour (2012) on a sample of fe-
male basketball players. Complex training in these studies
lasted from 6 to 10 weeks (2-3 times per week).

Some studies have shown that plyometric jumps, ex-
cept with the exercises with weights (complex training),
can be combined with other training methods to develop
the explosive power of basketball players. Ramachan-
dran & Pradhan (2014) on a sample of female basketball
players found that a combination of plyometric training
and the dynamic stretching for a period of two weeks (3
times weekly) leads to significant improvements in verti-
cal jump height. In this study, the dynamic stretching was
performed 10min before and after the plyometric exercises
that lasted for 30min. Similar results on a sample of bas-
ketball players were found by Shaji & Isha (2009) but in
their research, the experimental treatment lasted for four
weeks (2x per week). The authors also found that the com-
bination provides significantly more progress in the height
of the vertical jump than when the plyometric training and
dynamic stretching are used separately. The improvement
of the explosive power of basketball players can also be a
result of combination of plyometric training and strength
training (rubber cord exercises and body weight exercises)

zultata su dosli 1 Gottlieb, Eliakim, Shalom, Dello-Iaco-
no & Meckel (2014). Oni su u svom istrazivanju utvrdili
da pliometrijski trening u trajanju od osam nedelja (2x
nedeljno) ne dovodi do znacajnog napretka visine verti-
kalnog skoka kod kosarkasa. Moguce je da su pomenu-
tim istrazivanjima, zbog obima programa, koSarkasi usli
u stanje pretreniranosti pa nije doslo do napretka merene
sposobnosti. Pored pomenutog King & Cipriani (2010)
su na uzorku kosarkasa utvrdili da pliometrijske vezbe sa
skokovima u frontalnoj ravni, u trajanju od Sest nedelja
(2x nedeljno/20-30min), ne dovode do poboljsanja visine
vertikalnog skoka.

Pored pliometrijskog treninga i kompleksni trening
se pokazao kao dobra metoda za razvoj eksplozivne sna-
ge kosarkaSa. Nageswaran (2014) je na uzorku kosarkasa
utvrdio da trening kombinacije pliometrijskog treninga
i treninga sa optere¢enjem (kompleksni trening) u traja-
nju od 10 nedelja dovodi do znacajnog poboljsanja ek-
splozivne snage. Autor je takode utvrdio da pomenuta
kombinacija dovodi do znacajno boljeg napretka eksplo-
zivne snage nego samo pliometrijski trening u trajanju
od 10 nedelja. Sli¢ne rezultate dobili su i Cheng, Lin &
Lin (2003), Santos & Janeira (2008), Kukri¢, Karalejic,
Petrovi¢ 1 Jakovljevi¢ (2009), Javorac (2012), Kukric,
Karaleji¢, Jakovljevi¢ Petrovi¢ i Mandi¢ (2012) i Roden,
Lambson & DeBeliso (2014) na uzorku kosarkasa, kao
i Adibpour, Bakht & Behpour (2012) na uzorku kosar-
kasica. Kompleksni trening u pomenutim istrazivanjima
trajao je od 6 do 10 nedelja (2-3x nedeljno).

Neka istrazivanja su pokazala da se pliometrijski
skokovi, osim sa vezbama sa tegovima (kompleksni tre-
ning), mogu kombinovati i sa drugim metodama treninga
u cilju razvoja eksplozivne snage kosarkasa. Ramachan-
dran & Pradhan (2014) su na uzorku kosarkasSica utvrdi-
li da kombinacija pliometrijskog treninga i dinamickog
istezanja u trajanju od dve nedelje (3x nedeljno) dovodi
do znacajnog poboljSanja visine vertikalnog skoka. U
tom istrazivanju dinamicko istezanje je vrSeno 10min
pre i posle pliometrijskih vezbi koje su trajale 30min.
Do sli¢nih rezultata, na uzorku kosarkasa, dosli su dosli 1
Shaji & Isha (2009) s tim $to je u njihovom istrazivanju
eksperimentalni tretman trajo Cetiri nedelje (2x nedeljno).
Autori su, takode, utvrdili da pomenuta kombinacija daje
znacajno veci napredak visine vertikalnog skoka nego
kada se pliometrijski trening i dinamicko istezanje kori-
ste zasebno. Do poboljSanja eksplozivne snage koSarkasa
moze dovesti i kombinacija pliometrijskog treninga i tre-
ninga snage (rubber cord exercises i body weight exerci-
ses) u trajanju od 6 nedelja (2x nedeljno). Ta kombinacija
daje bolje rezultate u razvoju eksplozivne snage u odno-
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for a period of 6 weeks (2x weekly). This combination
gives better results in the development of the explosive
strength in relation to the strength training when used
alone (Andreji¢, 2012; Ramateerth & Kannur, 2014).

The strength training with weights also leads to a
significant development of the explosive power of bas-
ketball players. Santos & Janeira (2012) in a sample of
25 basketball players aged 14-15 years found that the
strength training with weights for the upper and lower ex-
tremities leads to a significant improvement in the results
of the tests: squat jump, countermovement jump, Abalak
test, drop jump and medicine ball throw. Komal & Singh
(2013) found that the aforementioned method of training
can also be effective in improving the explosive power of
even older basketball players (16-18 years) than in the pre-
vious survey. Similar results were found by Cheng, Lin &
Lin (2003) and Robert & Murugavel (2013). The strength
training with weights can develop the explosive power
even when combined with the sprint training (Tsimahidis
etal., 2010).

In addition to these, some other training methods
have proven effective in developing the explosive power of
basketball players. Andreji¢ (2012) found that the strength
training without weights (rubber cord exercises and body
weight exercises) for a period of 6 weeks (2x weekly)
leads to a significant improvement of the results on the
tests of throwing a medicine for basketball players. Bavli
(2012) on a sample of male and female basketball players
found that the aquatic plyometric training in the period of
12 weeks (3x weekly) leads to significant improvements in
the vertical jump height. That the aquatic plyometric train-
ing can be a good method to improve the vertical jump
height of basketball players was also determined by Arazi,
Asadi & Coetzee (2012). Robert & Murugavel (2013) in
a sample of basketball players found that sprint training
for a period of 8 weeks (3 times weekly) leads to signifi-
cant improvements in the vertical jump height. Ademovié¢
(2016) on a sample of basketball players found that SAQ
training (speed, agility, quickness, agility, explosive pow-
er) for 12 weeks (3 times a week / 90min) leads to a sig-
nificant development of the explosive strength. Boccolini,
Costa and Alberti (2012) in a sample of basketball players
found that the jump training with a rope for 20 minutes (4
weeks, 3x a week) leads to a significant improvement in
the explosive strength. Zari¢ (2014) on a sample of female
basketball players found that a combination of strength
training, endurance and basketball techniques for a period
of six months, leads to a significant development of the
explosive strength. Abraham (2015) on a sample of bas-
ketball players found that the circuit training, as well as

su na trening snage kad se koristi samostalno (Andreji¢,
2012; Ramateerth & Kannur, 2014).

Trening snage sa tegovima, takode, dovodi do zna-
¢ajnog razvoja eksplozivne snage kosarkaSa. Santos &
Janeira (2012) su na uzorku od 25 kosarkasa starosti 14-
15 godina utvrdili da trening snage sa tegovima za gor-
nje i donje ekstremitete dovodi do znacajnog poboljsanja
rezultata na testovima: squat jump, countermovement
Jump, abalakov test, drop jump i medicine ball throw.
Komal & Singh (2013) su utvrdili da pomenuta meto-
da treninga moze biti efikasna u poboljsanju eksplozivne
snage 1 kod nesto straijih koSarkasa (16-18 godina) nego
u prethodnom istrazivanju. Do sli¢nih rezultata su dosli i
Cheng, Lin & Lin (2003) i Robert & Murugavel (2013).
Trening snage sa tegovima moze razviti eksplozivnu sna-
gu i ukoliko se kombinuje sa treningom sprinta (Tsima-
hidis et al., 2010).

Pored pomenutih jo§ neke metode treninga su se
pokazale efikasnim u razvoju eksplozivne snage kosar-
kasa. Andreji¢ (2012) je utvrdio da trening snage bez
tegova (rubber cord exercises i body weight exercises)
u trajanju od 6 nedelja (2x nedeljno) dovodi do znacaj-
nog poboljsanja rezultata na testu bacanje medicinke kod
kosarkasa. Bavli (2012) je na uzorku kosarkasa i kosar-
kasica utvrdio da vodeni pliometrijski trening u trajanju
od 12 nedelja (3x nedeljno) dovodi do znacajnog pobolj-
Sanja visine vertikalnog skoka. Da vodeni pliometrijski
trening moze biti povoljna metoda za poboljsanje visine
vertikalnog skoka kosarkasa utvrdili su i Arazi, Coetzee
& Asadi (2012). Robert & Murugavel (2013) su na uzor-
ku kosarkasa utvrdili da sprinterski trening u trajanju od
8 nedelja (3x nedeljno) dovodi do znacajnog poboljSanja
visine vertikalnog skoka. Ademovi¢ (2016) je na uzor-
ku kosarkasa utvrdio da SAQ trening (speed, agility, qu-
ickness - brzina, agilnost, eksplozivna snaga) u trajanju
od 12 nedelja (3x nedeljno/90min) dovodi do znacajnog
razvoja eksplozivne snage. Boccolini, Costa & Alberti
(2012) su na uzorku kosarkasa utvrdili da je trening sko-
kova sa konopcem u trajanju od 20 minuta (4 nedelje-3x
nedeljno) dovodi do znacajnog poboljsanja eksplozivne
snage. Zari¢ (2014) je na uzorku kosarkasica utvrdio da
kombinacija treninga snage, izdrzljivosti i koSarkaske
tehnike u trajanju od Sest meseci dovodi do znacajnog
razvoja eksplozivne snage. Abraham (2015) je na uzorku
kosarkasa utvrdio da kruzni trening, kao 1 circuit breaker
program u trajanju od 12 nedelja (3x nedeljno) dovode
do znacajnog poboljsanja eksplozivne snage. Shaji &
Isha (2009) su na uzorku kosarkasa utvrdili da dinamicko
istezanje u trajanju od 4 nedelje (2x nedeljno) dovodi do
znacajnog poboljSanja visine vertikalnog skoka.
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the circuit breaker program for a period of 12 weeks (3x
a week) lead to a significant improvement in the explo-
sive strength. Shaji & Isha (2009) in a sample of basketball
players found that the dynamic stretching for a period of 4
weeks (2x per week) leads to significant improvements in
the vertical jump height.

CoNCLUSION

Based on the previous researches, it was concluded
that for the development of the explosive strength, the
usually used method is the plyometric method of tra-
ining, at both male and female basketball players. For
the development of the mentioned skills, it is necessary
that the training process lasts from four to 12 weeks. In
most studies, this training method involved the exercise
2-3 times a week. With regard to the recommendations
of the author, the plyometric method should be used cau-
tiously, with prior preparation and with the development
of muscular endurance, in order to prevent injuries and
overtraining of young basketball players. Another met-
hod that has proved effective for developing of the explo-
sive power of basketball players is the complex training.
The authors believe that the combination of plyometric
training and weight training can be more effective than
weight training and plyometric training when used sepa-
rately. Aquatic plyometric training may also be a suitable
method for developing the explosive power of basketball
players. The advantage of water over the coastal plyome-
tric training is that it reduces the muscle pain, stress and
injury. A review of past researches shows that, in addition
to the aforementioned, the explosive power of basketball
players can also be developed with the help of the
following training methods: a combination of plyome-
tric training and any other training (dynamic stretching,
strength exercises without weights, sprint); weight trai-
ning; strength training (without weights); specific sprint
training; SAQ training (speed, agility, quickness, agility,
explosive strength); skipping rope; training consisted
of strength training, various types of durability and ba-
sketball technique; circuit breaker program; circuit trai-
ning; a combination of sprint training combined with the
exercises with weights; plyometric training with additio-
nal load; training of dynamic stretching.
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ZAKLJUCAK

Na osnovu dosadasnjih istrazivanja konstatovano je
da se za razvoj eksplozivne snage najcesce koristi plio-
metrijska metoda treninga, kako kod koSarkasa, tako i
kod kosarkasica. Da bi doslo do razvoja pomenute spo-
sobnosti neophodno je da trenazi proces traje od Cetiri
do 12 nedelja. U najvecem broju istrazivanja ova meto-
da treninga je podrazumevala vezbanje 2-3 x nedeljno.
S obzirom na preporuke autora, pliometrijsku metodu
treba koristiti obazrivo, sa prethodnom pripremom i ra-
zvojem miSiéne izdrzljivosti, kako ne bi doslo do povre-
da i pretreniranosti mladih kosarkasa. Jo$ jedna metoda
koja se pokazala efikasnom za razvoj eksplozivne snage
kosarkasa jeste kompleksni trening. Autori smatraju da
kombinacija pliometrijskog treninga i treninga sa tego-
vima moze biti efikasnija nego trening sa tegovima ili
pliometrijski trening kada se koriste zasebno. Vodeni pli-
ometrisjki trening, takode, moze biti metoda pogodna za
razvoj eksplozivne snage kosarkasa. Prednost vodenog
u odnosu na kopneni pliometrijski trening je u tome Sto
smanjuje bolove u misi¢ima, stres i povrede. Pregled do-
sadasnjih istrazivanja pokazuje da se, osim pomenutim,
eksplozivna snaga koSarkaSa moze razviti i uz pomo¢
slede¢ih metoda treninga: kombinacijom pliometrijskog
treninga i nekog drugog treninga (dinamicko istezanje,
vezbe snage bez tegova, sprint); treningom sa tegovima,
treningom snage (bez tegova); specificnim treningom
sprinta; SAQ treningom (speed, agility, quickness - br-
zina, agilnost, eksplozivna snaga); preskakanjem konop-
ca; treningom koji se sastoji od treninga snage, razli¢itih
tipova izdrzljivosti i koSarkaSke tehnike; circuit breaker
programom; kruznim treningom; kombinacijom treninga
sprinta sa vezbama sa tegovima; pliometrijskim trenin-
gom sa dodatnim optere¢enjem; treningom dinamickog
istezanja.
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Abstract: Contemporary theatre and film production
require actors with extraordinary physical abilities, har-
monious physical appearance and good looking body,
which is a cult propagated by Hollywood — the dream
factory. Today, theatre and film repertoire require a cast
with extraordinary body skills, quick reflexes and acro-
batic flexibility. Whether it is done as a part of regular
curricular or as extracurricular activities, there is no
doubt that regular physical exercise has a very impor-
tant role in training young students of dramatic arts for
their top-quality achievements. In order to determine
the students’ attitudes on the importance of physical
exercise and their interest for certain sports, there has
been a survey among 27 first, second and third-year stu-
dents of the Academy of Dramatic Arts in Banja Luka,
Acting course. In accordance with the requirements set
by the modern theatre and film production, this survey
confirmed a very positive attitude and interest of stu-
dents towards physical exercise and sports activities.
Therefore, there is need for creating a clear concept of
physical training of students, as a long-term project,
which will contribute to raising quality of life as well as
work and artistic creativity with students at the Acad-
emy of Dramatic Arts, University of Banja Luka.

Key words: students of Dramatic Arts, attitudes, inter-
ests, physical exercise.

INTRODUCTION

Physical activities are an constituent part of every-
day life. Regular physical exercise or abstemious physi-
cal exercise have a positive effect on health and prevent
various diseases.

Results of studies from around the world show
that about 80% of the population is insufficiently physi-
cally active, and that in most developed countries over
50% of the population is overweight (Ostoji¢, Mazi¢ &
Diki¢, 2010). Modern trends of social networks, seden-
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Sazetak: Savremena pozori$na i filmska produkcija
zahtijeva glumce izuzetnih fizickih sposobnosti, sklad-
nog izgleda i tijela, gotovo izvajanog i taj kult najvise
propagira Holivud — fabrika snova. Pozorisni i filmski
repertoari u danasnjem svijetu imaju potrebu za glum-
cima izvanrednih tjelesnih sposobnosti, brzih refleksa i
akrobatske gipkosti. Nesumnjivo je da redovno fizicko
vjezbanje, u nastavnom i vannastavnom vremenu, ima
izuzetnu ulogu u pripremi mladih studenata glume za
njihova vrhunska ostvarenja. U cilju utvrdivanja stavova
studenata Akademije dramskih umjetnosti u Banjoj Luci,
smjer gluma, o vaznosti bavljenja fizickim vjeZbanjem
i njihovim interesima prema pojedinim sportskim
granama, anketirano je 27 studenata prve, druge i trece
godine studija. Shodno zahtjevima koje pred njih post-
avlja savremena pozoris$na i filmska produkcija, ovo
istrazivanje je potvrdilo izrazito pozitivan stav i interes
studenata glume prema fizickom vjezbanju i sportskim
aktivnostima. Dakle, postoji potreba da se jasno profilise
koncept fizickog vjezbanja studenata, kao dugorocni
projekt, koji ¢e doprinijeti podizanju kvaliteta zivota ali
i rada i umjetnickog stvaralastva kod studenata glume
Univerziteta u Banjoj Luci.

Kljuéne rijedi: studenti glume, stavovi, interesi, fizicko
vjezbanje.

Uvop

fizicke aktivnosti su sastavni dio svakodnevnog
zivota. Redovno fizi¢ko vjezbanje, odnosno umjerena
fizicka aktivnost, pozitivno utic¢e na o¢uvanje zdravlja i
prevenciju raznih oboljenja.

Rezultati studija iz cijelog svijeta pokazuju da je
oko 80% populacije nedovoljno fizicki aktivno, te da
u vecini razvijenih zemalja preko 50% populacije ima
visak kilograma (Ostoji¢, Mazi¢ i Diki¢, 2010). Savre-
meni trendovi druStvenih mreza, sjedalacke obaveze na
fakultetima, mali fond Casova koji se odnose na fizicko
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tary duties at universities and a small number of classes
that are related to physical exercise contribute to many
health problems and bad shape of students. The research
results by Hackney (2006) highlight the importance of
physical exercise in reducing body fat, increasing muscle
mass, metabolism accelerating and in endocrine system
which function is to prevent excess weight. Students as
representatives of a very important part of the society
and social development bearers are nowadays even less
involved in physical activities or any form of physical
exercise. A survey by Stephens, Jacobs and White (1985)
has shown that the level of physical activity declines
during the period between adolescence and adulthood,
which is crucial for building and maintaining the habits
of physical exercise. Vracan, Pisaci¢ and Slacanac (2009)
came to a conclusion that students are familiar with the
huge importance of physical exercise. Even though 94%
of questioned students consider the physical exercise to
be very important, the fact that 56% of them are not ac-
tive in any kind of extracurricular physical exercise is
concerning.

Actors of the 21st century have to be in a good shape
to fit in the high demanding roles given by authors, sce-
narists and directors. The goal of this paper is to identify
the attitudes of students of Academy of Dramatic Arts
on the importance of physical exercise and habits of ex-
ercising. In addition, this survey will cover the students’
preferences towards certain sports or recreative activity.

METHODS

The students of Academy of Dramatic Arts, course
Acting, University of Banja Luka participated in this
survey. Since this is a very specific department at the
University which consists of a small number of students,
only 27 of its regular students participated in the survey,
15 male and 12 female students. The questioned students
are age 21.59+1.62 yeras old. The survey was done dur-
ing the winter semester of academic year 2016/2017.

The research method used in the survey is one of
sociological methods used in data collection. It consists
of a series of questions prepared in advance to which stu-
dents are required to answer (Haralambos & Holborn,
2002). Apart from general information about the subject,
the questionnaire included questions focused on gath-
ering information about the attitude of students of the
Academy of Dramatic Arts towards physical exercise.

Interests of students to engage in a particular sport
activity or recreation were identified at the end of the sur-
vey. The study covered the preferences of students towards
25 sports by behaviour intentions scale (Bosnar & Prot,

vjezbanje, doprinose mnogim zdravstvenim problemima
i losoj fizickoj kondiciji studenata. Rezultati istrazivanja
Hackneya (2006) ukazuju na znacaj fizickog vjezbanja u
smanjenju potkoznog masnog tkiva, povec¢anja misi¢ne
mase, ubrzanje metabolizma, te na hormonski sistem koji
svojim djelovanjem sprjeCava pojavu viska kilograma.
Studenti kao vazan dio zajednice i nosioci drustvenog ra-
zvoja sve manje su ukljuceni u fizicke aktivnosti ili bilo
koji vid fizickog vjezbanja. Istrazivanje koje su prove-
li Stephens, Jacobs i White (1985) je pokazalo da nivo
fizicke aktivnosti opada u razdoblju izmedu adolescent-
skog 1 dobi odrasle osobe, koje je kljuéno za usvajanje
i zadrzavanje navika prema fizickom vjezbanju. Vracan,
Pisaci¢ i Slacanac (2009) zakljucuju da su studenti dosta
dobro upuceni u znacaj bavljenja fizickim vjezbanjem,
cak 94% studenata smatra fizicko vjezbanje vrlo vaznim,
ali zabrinjava podatak da 56% studenata iz uzorka istra-
zivanja nije uklju¢eno niti u jedan oblik tjelesnog vjezba-
nja u vannastavnim aktivnostima.

Glumci u 21. vijeku moraju imati dobru fizicku
kondiciju kako bi odgovorili na visoke zahtjeve pisaca
tekstova, scenarija i reditelja. Upravo cilj ovog rada je-
ste da se utvrde stavovi studenata banjalucke Akademije
dramskih umjetnosti, smjer gluma, o znacaju fizickog
vjezbanja i navikama ka vjezbanju. Takode, istraziva-
njem c¢e biti obuhvacene i preferencije studenata prema
odredenoj sportskoj ili rekreativnoj aktivnosti.

METODE

Uzorak ispitanika su ¢inili studenti Akademije
dramskih umjetnosti, smjer gluma, Univerziteta u Banjoj
Luci. Obzirom da se radi o vrlo specificnom obliku studi-
ja, koji ima mali broj upisanih studenata, uzorak ispitani-
ka je obuhvatio svega 27 redovnih studenata Akademije
dramskih umjetnosti, 15 muskog i 12 Zenskog pola. Sta-
rosna dob ispitanika bila je 21.59+1.62 godina starosti.
Istrazivanje je provedeno u zimskom semestru akadem-
ske 2016/17. godine.

U istrazivanju je primijenjena metoda ankete koja
pripada socioloskim metodama za prikupljanje podata-
ka. Sastoji se od niza pripremljenih pitanja na koja se od
studenata trazi odgovor (Haralambos i Holborn, 2002).
Osim opstih informacija o ispitaniku, upitnikom su obu-
hvacena pitanja usmjerena na dobijanje informacija o
stavu studenata Akademije dramskih umjetnosti prema
fizickom vjezbanju.

Na kraju je odreden interes studenata za bavljenje
pojedinom sportskom ili rekreativnom aktivnos$éu. Obra-
dene su preferencije studenata prema 25 sportova skalom
bihejvioralnih namjera (Bosnar i Prot, 1993). Ispitanik
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1993). Each participant of the survey rated each sport on a
five-level scale, according to which every mark expresses
the desired intensity of practicing a specific sport activity.
Mark 5 represents a sport in which a student would defi-
nitely like to do if there is a possibility for it. Grade 4 indi-
cates a sport that a student would be happy to do. Rating 3
denotes a sport in which a student would occasionally like
to do or in appropriate circumstances. Rating 2 denotes all
those sports which a student would do only in case there
is no other choice or possibility. Grade 1 indicates a sport
which a student would never do.

Standard methods of descriptive statistics were used
in data processing. The collected data was processed by
IBM SPSS Statistics 21.0 programme system.

REsuLTS AND DISCUSSION

Considering the goal of the survey, which was
identifying the attitude of students of the Academy of
Dramatic Arts on physical exercise, the first two survey
questions were created. The first question was on how
much importance do students attach to physical exercise.
According to the Likert’s five-level scale, the students
attached great importance to physical exercise. This is
supported by the fact that not a single student rated phys-
ical exercise with grade 1 or 2. The major percentage of
the survey participants, even 59.26% of them, rated the
physical exercise as very important. Namely, similar re-
sults were provided in the survey made with students at
Faculty of Geodesy and Architecture at the University of
Zagreb (Vracan et al., 2009).

Importance
of physical
education

edium
ery
xtremely|

Figure 1. The importance of physical exercise for students
of the Academy of Dramatic Arts in Banja Luka expressed in
percentages

Furthermore, the survey tried to get information
on how much time a week do students of this Acad-
emy spend doing the physical exercise. The results are
shown in the Figure 2 and they are indicating satisfactory
weekly physical activity of the students. Only one of the
students answered that he or she is not doing any physi-
cal exercise at all. The majority of survey participants,

je svaki sport ocijenio na petostepenoj skali prema kojoj
svaka ocjena iskazuje Zeljeni intenzitet bavljenja odrede-
nom sportskom aktivno$éu. Naime, ocjena 5 oznacava
sport kojim bi se ispitanik svakako zelio baviti. Ocjena
4 oznacava sport kojim bi se ispitanik rado bavio. Ocje-
na 3 oznacava sport kojim ispitanik nije siguran da bi se
bavio, odnosno bavio bi se njime povremeno ili u pogod-
nim okolnostima. Ocjena 2 oznacava sport kojim bi se
ispitanik bavio samo ukoliko ne bi imao drugi izbor ili
mogucnost. Ocjenu 1 ispitanik dodjeljuje sportu kojim se
nikako ne bi zelio baviti.

U obradi podataka koristene su standardne metode
deskriptivne statistike. Dobijeni podaci su obradeni pro-
gramskim sistemom IBM SPSS Statistics 21.0.

REZULTATI 1 DISKUSIJA

S obzirom na cilj istrazivanja, odnosno na utvrdi-
vanje stava studenata Akademije dramskih umjetnosti
prema fizickom vjezbanju, konstruisana su i prva dva an-
ketna pitanja. Prvo pitanje je bilo vezano za vaznost koju
ispitanici pridaju fizickom vjezbanju. Anketirani studenti
su svojim odgovorima na petostepenoj skali Likertovog
tipa izrazili izuzetno pozitivan stav prema fiziCkom vjez-
banju. U prilog tome ide ¢injenica da niti jedan student
nije izrazio stav da mu je fizicko vjezbanje nebitno ili
cak malo bitno. Naime, najveci procenat ispitanika, ¢ak
59.26%, je odgovorio da im je fizicko vjezbanje jako
vazno. Vrlo sli¢ne rezultate su dobili Vracan i saradnici
(2009) na uzorku studenata Arhitektonskog i Geodetskog
fakulteta Sveucilistva u Zagrebu.

Vaznost
fizickog
vjezbanja
M srednje

Djako
Wizrazito

Grafikon 1. Vaznost fizickog vjezbanja za studente Akademije
dramskih umjetnosti u Banjoj Luci izrazeno u postocima

Dalje, istrazivanjem se pokusala dobiti informacija
o vremenu koje studenti Akademije dramskih umjetnosti
posvecuju fizickom vjezbanju tokom sedmice. Dobijeni
rezultati prikazani u Grafikonu 2 ukazuju na zadovolja-
vajucu sedmicnu fizicku aktivnost studenata. Samo jedan
student je odgovorio da se uopste ne bavi bilo kakvim fi-
zickim vjezbanjem. Najveci broj ispitanika, njih 66.66%
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66.66% of them, do the physical exercise actively three
times a week or more. This can really be considered as a
sufficient time spend on physical activity by students of
Dramatic Arts, regarding to other surveys (Loli¢, Nesic,
Fratri¢ & Srdi¢, 2012; Vracan et al., 2009) which gave
a clear warning signal due to less engagement of young
people in regular physical exercise.

30

201

1

7.407

T T T T T T
donophysical onceaweek twiceaweek three times a four times a  five times a w eek
activity week week

Figure 2. Weekly time spent on doing some kind of sport ac-
tivities by students of the Academy of Dramatic Arts in Banja
Luka expressed in percentages

In the Table 1 the results show the interest of students
for doing some of the sport or recreative activities. Re-
sults are ranked on the chart according to frequency and
percentage in each category of a five-level scale. Students
of the Academy of Dramatic Arts have shown the greatest
interest for swimming, horseback riding, dance and shoot-
ing sport/archery/paintball. Swimming is the sport that the
majority of questioned students would like to do every day
( 88.8%), dance and horseback riding are on the second
place (74.1%) and shooting sport/archery/paintball on the
third place (66.6%). On the other hand, 59.3% of Academy
of Dramatic Arts students have no interests in doing bocce,
ragby is next in the chart (51.9%) and football (48.1%).

se fizickim vjezbanjem aktivno bavi tri ili viSe puta
sedmicno. Ovo se zaista moze smatrati kao zadovolja-
vajuca fizicka aktivnost studenata dramskih umjetnosti,
obzirom da su druga istrazivanja (Loli¢, Nesi¢, Fratri€ i
Srdi¢, 2012; Vracan i saradnici, 2009) dala jasan signal
upozorenja s obzirom na to da se mladi sve manje bave
redovnim fizickim vjezbanjem.

o

7.407

T T

ne bavimse  jednom sedmicno
fizickim

vjez banjem

T
pet puta
sedmicno

T
cetiri puta
sedmicno

T T
dva puta tri puta sedmicno

sedmicno

Grafikon 2. Sedmicno vrijeme koje studenti Akademije dram-
skih umjetnosti u Banjoj Luci provedu baveci se nekom vr-
stom sportske aktivnosti izrazeno u postocima

U Tabeli 1 prikazani su rezultati prema interesu
studenata za bavljenje pojedinom sportskom ili rekre-
ativnom aktivno$¢éu. Rezultati su rangirani na osnovu
frekvencija 1 procenata u svakoj kategoriji petostepene
skale. Studenti Akademije dramskih umjetnosti najveci
interes su iskazali za plivanje, sportsko jahanje, ples 1
streljastvo/peintbol/strelicarstvo. Plivanje je sport kojim
bi se najvise njih rado bavili ili svakako Zeljeli baviti sa
88.8%, slijede ples i sportsko jahanje sa 74.1%, i stre-
ljastvo/peintbol/strelicarstvo sa 66.6%. Sa druge strane,
59.3% studenata Akademije dramskih umjetnosti se ni-
kako ne bi Zeljelo baviti bo¢anjem, slijede¢i sport je ra-
gbi sa 51.9%, te fudbal sa 48.1%.
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Table 1. Preferences of students of the Academy of Dramatic
Arts in Banja Luka towards different kinds of sports or recre-
ational activities

Tabela 1. Preferencije studenata Akademije dramskih umjet-
nosti u Banjoj  Luci prema pojedinim sportskim ili rekreativ-
nim aktivnostima

nikako se ne bih ba-

baviolla bih se ukoliko

bavio/la bih se povre-  rado bih se bavio/la svakako bih se bavio/la

violla nemam drugi izbor meno | gladly | certainly
SPORTSKA AKTIVNOST | never | if I have no other | occasionally
| SPORTS ACTIVITIES choice

f % f % f % f % f %
Trane ‘;J/jvs{j;;rgz,/i‘;{';g'”arenle 1 37 4 148 5 185 10 37.0 7 25.9
Fitnes/aerobik / Fitness/aerobics 7 25.9 6 22.2 4 14.8 6 22.2 4 14.8
Gimnastika / Gymnastics 3 1.1 5 18.5 9 333 3 1.1 7 259
Jedrenje/surfanje / Sailing/Surfing 3 1.1 4 14.8 8 29.6 9 333 3 1.1
Rukomet / Handball 4 14.8 9 333 9 333 3 1.1 2 74
Borilacki sportovi / Martial arts 5 18.5 5 18.5 4 14.8 10 37.0 3 11.1
Fudbal / Football 13 48.1 3 1.1 2 74 6 222 3 11.1
Odbojka / Volleyball 2 74 9 333 3 1.1 9 333 4 14.8
KoSarka / Basketball 5 18.5 6 222 7 259 4 14.8 5 18.5
Ragbi / Rugby 14 51.9 6 22.2 3 1.1 3 11.1 1 37
Atletika / Athletics 5 185 5 185 1" 40.7 3 1.1 3 1.1
Rolanje / Skating 8 29.6 5 18.5 7 25.9 5 185 2 74
Plivanje / Swimming - - 1 37 2 74 13 48.1 11 40.7
Bocanje / Bocce 16 59.3 4 14.8 6 222 1 37
Ronjenje / Diving 4 14.8 3 11.1 4 14.8 10 37.0 6 222
S5 ¢ w9 w9 m
Sah/ Chess 10 37.0 2 74 6 222 4 14.8 5 18.5
Tenis/stoni tenis / Tennis/table tennis 4 14.8 3 1.1 3 1.1 8 29.6 9 33.3
Vaterpolo / Water polo 8 29.6 5 18.5 6 22.2 6 22.2 2 74
Veslanje/kajak / Rowing/kayaking 8 29.6 6 222 6 222 6 222 1 37
Ples / Dance 1 37 1 37 5 185 6 22.2 14 51.9
Skijanje/klizanje / Skiing/Ice skating 2 74 5 18.5 3 1.1 9 33.3 8 29.6
Biciklizam / Cycling 1 37 5 185 12 444 4 14.8 5 185
Kuglanje / Bowling 7 259 6 222 8 296 2 74 4 14.8
Sportsko jahanje / Horseback riding 2 74 2 74 3 1.1 4 14.8 16 59.3

Regarding the students of Academy of Dramatic
Arts, martial arts have a great role in their future profes-
sion. It was expected that more students are interested
in doing this particular art. The results of this survey are
worrying to some extent since there are genres in which
the action represents an essential and dominant part — the
key component, and where the priority in selecting an
actor/actress for the role have those who have had the
experience in or are good at martial arts.

Almost identical results were provided in the survey
made with students at Faculty of Geodesy and Architec-

Naime, u slucaju studenata Akademije dramskih
umjetnosti, veoma bitnu ulogu imaju borilacki sportovi.
Ocekivao se veci procenat studenata koji bi se zeljeli ba-
viti ovom vrstom sportske aktivnosti. Dobijeni rezultati
su donekle zabrinjavajuci obzirom da dominacija Zanro-
va u kojima je akcija bitna — klju¢na komponenta, prio-
ritet u izboru glumaca imaju oni koji su u svom iskustvu
imali sklonosti ka borilackim sportovima.

Gotovo identi¢ne rezultate su dobili Vracan i sa-
radnici (2009) na uzorku studenata Arhitektonskog i
Geodetskog fakulteta u Zagrebu. Da je plivanje izrazito
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ture at the University of Zagreb (Vracan et al., 2009). The
fact that swimming is extremely popular sport among
students proved the results of a survey which was made
with students of Philosophical Faculty in Zagreb (Spehar,
Gosnik & Topolovac, 2007).

CoNCLUSION

in accordance with the requirements placed on them
by modern theatre and film production, a positive attitude
and interests of the students of the Academy of Dramat-
ic Arts (acting course) in physical exercise and sport in
general was more than expected. That is exactly what has
been proved by the results of this survey. Students have
evaluated highly the advantage and importance of physi-
cal exercise and recreational activities. Also, it should be
noted that there is a correlation of their attitudes about the
importance of physical exercise and practicing these ac-
tivities. 2/3 of students at the Academy of Dramatic Arts
do actively some kind of physical exercise three times a
week or more. This result is more valuable regarding to
the previous studies that were made among students which
indicated the decreasing of physical activity among young
people (Loli¢ et al., 2012; Vracan et al., 2009).

Swimming proved as attractive and extremely pop-
ular sport among students of Academy of Dramatic Arts.
Low-ranking sports by the survey are team sports. What
is more interesting is the fact that decreased interest for
football is very visible although it is one of the most
popular team sports in the area. Certainly, students of the
Academy of Dramatic Arts should pay more attention to
martial arts due to even more demanding contemporary
theatre and film production of today.

Due to the great interest for sports and recreational
activities by students of the Academy of Dramatic Arts
in Banja Luka, there is a need to develop the concept
of physical training of students clearly, as a long-term
project, which will contribute to raising the quality of life
as well as work and artistic creativity with students of
this University. In accordance with these characteristics,
it would be necessary to plan and develop these sport
activities within the physical education curriculum of the
University programme. Only after it has been developed
and well planned, we can anticipate those sport activities
to be the best motivation for students in being active in
different physical activities and eventually in achieving

the greatest results in their future profession.
Authorship statement
The authors have contributed equally.

Financial disclosure
We declare that we have no confl icts of interest.

privla¢na sportska aktivnost za studente ukazuju i rezul-
tati koje su dobili Spehar, Gosnik i Topolovac (2007) na
uzorku studenata Filozofskog fakulteta u Zagrebu u peri-
odu od Sest akademskih godina.

ZAKLIUCAK

shodno zahtjevima koje pred njih postavlja savreme-
na pozorisna i filmska produkcija ocekivao se pozitivan
stav i interesi studenata Akademije dramskih umjetnosti,
smjer gluma, prema fizickom vjezbanju i sportu uopste.
Rezultati ovog istrazivanja su upravo to i potvrdili. Stu-
denti vrlo visoko procjenjuju korisnost i vaznost fizickog
vjezbanja i rekreativnih aktivnosti. Takode, valja istaci
da postoji korelacija njihovih stavova o vaznosti fizickog
vjezbanja i bavljenja tim aktivnostima. Oko 2/3 studenata
Akademije dramskih umjetnosti se fizickim vjezbanjem
aktivno bavi tri ili viSe puta sedmicno. Ovakav rezultat
dobija na vrijednosti imajuci u vidu ranija istrazivanja
medu studentskom populacijom koja su ukazivala na sve
manju fizicku aktivnost mladih (Loli¢ i saradnici, 2012;
Vracan i saradnici, 2009).

Plivanje je sportska aktivnost koja najvise privla-
¢i pozornost studenata Akademije dramskih umjetnosti.
Nisko su rangirani ekipni sportovi, a interesantan je pad
interesa za fudbal koji je na podrucju balkana sasvim si-
gurno najzastupljeniji sport. Svakako, borilacki sportovi
bi trebali zauzeti veéu pozornost studenata Akademije
dramskih umjetnosti obzirom na sve zahtjevniju savre-
menu pozorisnu i filmsku produkciju.

Obzirom na veliki interes studenata Akademije
dramskih umjetnosti u Banjoj Luci za sportske i rekrea-
tivne aktivnosti postoji potreba da se jasno profilise kon-
cept fizickog vjezbanja studenata, kao dugoro¢ni projekt,
koji ¢e doprinijeti podizanju kvaliteta zivota ali i rada i
umjetnickog stvaralastva kod studenata glume Univerzi-
teta u Banjoj Luci. U skladu sa tim karakteristikama bilo
bi potrebno planirati i programirati one rekreativne sadr-
zaje unutar nastave fizickog vaspitanja na Univerzitetu.
Samo tako mozemo ocekivati da ¢e upravo ti sportski
sadrzaji dati najbolje rezutate u smislu aktiviranja i po-
ticanja studenata na razlicite oblike fizickog vjezbanja,
odnosno ukljucivanja u razliite programe sportskih ak-
tivnosti.

Izjava autora
Autori pridonijeli jednako.

Konflikt interesa
Mi izjavljujemo da nemamo konflikt interesa.
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Abstract: The aim of this research has been determina-
tion of differences in motor achievements in basketball
for junior high school students. This research involved
280 participants, male gender, devided in four sub-
samples each of them 70 participants. Each subsample
has represented one grade between 61-9™ grade. Motor
achievements test in basketball have estimated achieve-
ments using five tests, which have required application
of catching and passing, dribbling and shooting on
basket techniques. For data processing analysis of vari-
ance (ANOVA) has been used, while post hoc analysis
Bonferroni method has been used for determining the
partial differences between subsamples. Partial differ-
ences have been proved in motor achievemnets test of
catching and passing in set position, catching and pass-
ing in movement, as well as dribbling in slalom and
shooting on basket in 30 sec , while in shooting on
basket from different positions in 60 sec test those dif-
ferences have not been proved. Using post hoc analysis
has been confirmed that in most tests there have been no
differences between subsamples of 6" and 7%, as well
as between 8" and 9" grade.

There is existance of deffernces between younger and
older tested subsamples due to higher level of motor
skills, which has been developed by teaching process
and developement of motor abilities, on the other hand
which have been influenced by faster growing and de-
veloping process, that has been especially noticable in
older tested subsamples. Lack of significant differenc-
es between the results in 6" and 7%, 8" and 9" grade in-
dicates necessity of longer involvment in teaching pro-
cess in order to have significant changes in features,
among others motor skills and motor abilities, which
contribute to better results in tested variables. Better
effects of teaching process can be expected if we ana-
lyze implementation plan and program, which includes
assessment of presented teaching contains during the
classes and which methodical organisation forms of
work have been implemented, as well as evaluation of
implemented plan and program in order to get feed-
back about success of implementation.

UDC: 796.323.2.011-057.874
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Sazetak: Cilj istrazivanja je utvrditi razlike motoric-
kih dostignuc¢a u kosarci kod ucenika osnovne skole. U
istrazivanju je ucestvovalo 280 ispitanika, muskog spo-
la, podjeljeni u cetiri subuzorka po 70 ispitanika. Sva-
ki subuzorak je predstavljao razrede od VI-IX razreda.
Testovi motorickih dostignuc¢a u kosarci su procjenjivali
dostignuca sa pet testova u kojim se zahtjevala primjena
tehnike hvatanja i dodavanja lopte, vodenja lopte i Suti-
ranja lopte na koS. U obradi podataka koristila se analiza
varijanse (ANOVA), dok je post hoc analizom metodom
Bonferroni analizirano izmedu kojih subuzoraka posto-
je parcijalne razlike. Dokazane su parcijalne razlike u
testovima motoric¢kih dostignuéa hvatanje i dodavanje
lopte u mjestu, hvatanje i dodavanje lopte u kretanju,
vodenje lopte u slalomu i Sutiranje lopte na kos za 30
sekundi, dok nisu dokazane u testu Sutiranje na kos sa
razlicitih pozicija za 60 sekundi. Post hoc analizom je
potvrdeno da u vedini testova nema parcijalnih razlika
izmedu subuzoraka Sestog i sedmog razred, te osmog i
devetog. Medutim, razlike su utvrdene izmedu rezultata
Sestog 1 sedmog razreda sa rezultatima osmog i devetog
razreda. Pojavi razlika izmedu mladih i starijih testiranih
subuzoraka doprinosi povecan nivo motori¢kog znanja,
koji je nastao djelovanjem nastavnog procesa i razvoj
motoric¢kih sposobnosti na koje pored nastavnog procesa
doprinosi ubrzan proces rasta i razvoja, koji je narocito
izrazen kod starijih testiranih subuzoraka. Nepostojanje
znacajnih razlika izmedu rezultata Sestog i sedmog i
osmog i devetog razreda pokazuje da je potreban duzi
vremenski period uéestvovanja u nastavnom procesu
kako bi nastale znacajnije promjene u obiljezjima, izme-
du ostalog motorickim znanjima i motorickim sposob-
nostima, koje doprinose boljim rezultatima u testiranim
varijablama. Bolje efekte nastavnog procesa mozemo
oc¢ekivati ako uradimo analizu izvedbenih planova i pro-
grama, koja obuhvata provjeru zastupljenosti nastavnih
sadrzaja na nastavi i koji su metodi¢ko-organizacioni
oblici rada primjenjivani, kao i evaluaciju provedenog
plana i programa rada na osnovu koje ¢e se dobiti povrat-
na informacija u kojoj mjeri se uspjelo sa provodjenom
zamiSljenog plana.
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INTRODUCTION

Besides implemention of teaching process, educa-
tors need to follow periodically certain features of stu-
dents (Neljak, 2013; Hadzikaduni¢ & Madarevi¢, 2004).
Obtained results need to show effects of implemented
teaching process, in order to correct program in case of
lack of certain changes. Sport games, especially basket-
ball need to be followed and checked as well in PE teach-
ing process. Besides estimation of learned motor skills
in basketball, educator estimates motor achievements.
Motor achievements represent a link between motor
skills and motor abilities in order to achieve personal best
result (Neljak,2013). Accomplishing of good result in
some motor achievements tests depends of learning level
of motor skills, as well as development of motor abili-
ties (Jankovi¢-Golubovi¢, 2004; Hadzi¢, 2007; Karalejic,
Jakovljevi¢ & Jankovic¢ 2008; Bajri¢ & Srdic, 2015). It is
necessary not to ignore a fact that for accomplishing re-
sults in motor achievements there is an influence of other
anthropological features: morphological characteristics
(Jasarevi¢, 1., Jasarevié, Z., Biberovi¢ & Dzibri¢, 2013;
Arukovi¢, 2013), cognitive abilities and connative char-
acteristics (Mirvi¢, 2006).

Analysing of results in this research we will de-
termine whether the students with longer involvement
in teaching process in PE have better results in motor
achievements tests in basketball.

METHODS

Participants sample

Thisresearchinvolved 280 participants, male gender,
devided in four subsamples each of them 70 participants.
Students attend First and Second junior high school in
Konjic. Subsample of 6™ grade is 11+/-6 months old with
average body height and weight (M, =1.55+0.08m;
M, o= 46.10£11.28kg). Subsample of 7* grade is 12 +/-
6 months old with average body height and weight (M,
g 1-62£0.08m;M ., =48.54, +8.33kg). Subsample of
8™ grade is 13+/-6 months old with average body height
and weight (M =1,68+0.09m; M __ =56.57+12.09
kg). Subsample of 9™ grade is 14+/- 6 months old with
average body height and weight (Mheight=1,76i0.09m;
Mweighl=61,95i13.17kg). All participants are regular stu-
dents of PE. Before carrying out this research parents
consent has been given that each participant can be in-

cluded in the research and all partcipants have partici-

Kljucéne rijeci: motoricka dostignuca, kosarka, ucenici,
osnovna Skola

Uvop

Pored provodenja nastavnog procesa, edukatori
imaju obavezu periodi¢nog prac¢enja odredenih obiljezja
kod ucenika (Neljak, 2013; Hadzikaduni¢ i Madarevic,
2004). Dobijeni rezultati trebaju da pokazu efekt pro-
vedenog nastavnog procesa, kako bi se program korigi-
rao u slucaju da nije doslo do odredenih promjena, koje
su predmet procjene. Predmet pracenja i provjeravanja
u nastavi tjelesnog odgoja predstavljaju i sportske igre,
medu njima i kosarka. Pored procjene usvojenosti moto-
rickog znanja u kosarci, edukator procjenjuje i motoricka
dostignuc¢a. Motoricka dostignuc¢a predstavljaju spregu
motorickih znanja i motorickih sposobnosti s ciljem po-
stizanja osobno najboljeg rezultata (Neljak,2013). Ostva-
rivanje dobrog rezultata u pojedinim testovima motoric-
kih dostignué¢a zavisi od nivoa usvojenosti motorickog
znanja, kao 1 razvijenosti motorickih sposobnosti (Jan-
kovi¢-Golubovi¢, 2004; Hadzi¢, 2007; Karaleji¢, Jakov-
ljevi¢ i Jankovi¢ 2008; Bajri¢ i Srdi¢, 2015). Ne smije se
zanemariti ¢injenica da na ostvarivanje rezultata u moto-
rickim dostignu¢ima utjecu i druga antropoloska obiljez-
ja: morfoloske karakteristike (Jasarevi¢, 1., Jasarevi¢, Z.,
Biberovi¢ i Dzibri¢, 2013; Arukovi¢, 2013), kognitivne
sposobnosti 1 konativne karakteristike (Mirvi¢, 2006).

Analizom dobijenih rezultata u ovom istrazivanju bice
utvrdeno da 1i ucenici koji su duzi vremenski period u na-
stavnom procesu tjelesnog i zdravstvenog odgoja imaju bo-
lje rezultate u testovima motorickih dostignuca u kosarci.

METODE RADA

Uzorak ispitanika

U istrazivanje je bilo ukljuceno 280 ucenika, mus-
kog spola podjeljeni u Cetiri subuzorka po 70 ispitanika.
Ucenici pohadaju Prvu i Drugu osnovnu $kolu u Konjicu.
Subuzorak Sestog razreda je uzrasta 11 +/-6 mjeseci i pro-
sjecne tjelesne visine i tezine (AS . =1.55+0.08m; AS
e 46.10£11.28kg). Subzorak sedmog razreda je uzrasta
12 +/-6 mjeseci i prosjecne tjelesne visine i tezine (AS
—1.62£0.08m;AS - =48.54+8.33kg). Subzorak osmog
razreda je uzrasta 13 +/-6 mjeseci i prosjecne tjelesne vi-
sine i tezine (AS . =1,68+0.09m; AS . =56.57+12.09
kg). Subzorak devetog razreda je uzrasta 14 +/-6 mjeseci
i prosjecCne tjelesne visine i teZine (AS ; =1,76+0.09m;
AS . =61,95+13.17kg). Ispitanici redovno pohadaju na-
stavu tjelesnog i zdravstvenog odgoja. Prije provodenja
istrazivanja dobijena je saglasnost od roditelja da ispita-
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pated voluntarily in this testing.

Sample of variables

The research has been caried out on set of five vari-
ables which has been used for estiamting motor achieve-
ments in basketball. Set of five variables has been used
for this research: catching and passing in a set position
(OKBLRZ), dribbling in slalom (OKVLS),shooting on
basket in 30s (OKBLK), catching and passing in move-
ment (OKBLRK) and shooting from different positions
in 60s (OKSRP).

Data processing methods

In the date analysis the central and dispersion pa-
rameters of mean and standard deviation have been cal-
culated.The differences between grades have been de-
termined by univariate analysis of variance (ANOVA),
while the post hoc analysis by Bonferroni method has
been used for estimating existance of differences be-
tween groups

REsuLTS

Table 1. Analysis of variance (ANOVA) results for motor
achievements for junior high school students

nici mogu biti uljuceni u proces istrazivanja i ucenici su
dobrovoljno ucestvovali u testiranju.

Uzorak varijabli

Istrazivanje je uradeno na setu od 5 varijabli kojima
su procjenjivana motori¢ka dostignuca u kosarci. Set od
pet varijabli koji se koristio u ovom istrazivanju ¢ine:
hvatanje i dodavanje lopte u mjestu za 30s (OKBLRZ),
vodenje lopte slalom (OKVLS), bacanje lopte u kos
(OKBLK), hvatanje i dodavanje lopte u kretanju za 30s
(OKBLRK) i Sutiranje lopte sa razlicitih pozicija na kos
(OKSRP)

Metode obrade podataka

U analizi podataka izracunati su centralni i dis-
perzivni parametri aritmeticka sredina i standardna de-
vijacija. Razlike izmedu razreda utvrdena univarijatnom
analizom varijanse (ANOVA), dok je post hoc analizom
metodom Bonferroni utvrdeno izmedu kojih razreda i u
kojima varijablama su se pojavile razlike.

REzZuLTATI

Tabela 1. Analiza varijanse (ANOVA) rezultata mo-
torickih dostignuéa izmedu ucenika osnovne skole

AS SD ANOVA L-test p
Variables

\'/! Vil VI IX VI Vil VI IX F p
OKBLRZ 18.69 20.67 25.08 26.52 6.74 5.32 482 4.89 34.27 0.00 045 0.72
OKVLS 10.38 10.07 9.61 9.50 1.23 1.35 1.10 1.10 10.05 0.00 0.89 0.45
OKBLK 417 5.66 7.33 7.36 2.08 2.80 323 3.69 20.00 0.00 1.29 0.28
OKBLRK 17.58 18.87 20.90 20.48 3.59 292 2.60 3.83 15.47 0.00 435 0.01
OKSRP 2.51 3.30 3.37 3.10 2.00 2.23 2.31 2.14 2.30 0.08 0.40 0.76

Legend: M- mean, SD — standard deviation, F — F test, p-
significance, L-test- Levenov test and p —significance, Catch-
ing and passing in set position in 30s (OKBLRZ), dribbling in
slalom (OKVLS), shooting on basket in 30s (OKBLK), catch-
ing and passing in movement in 30s(OKBLRK), shooting on

basket from different positions in 60s (OKSRP)

Before analysis of variance carring out the proce-
dure for determing homogeneity of variance had been
done. By applying Leven's test (L-test) disturbed ho-
mogeneity on the level (p<0.01) in catching and passing
in movement tests has been determined. Because of it,
for calculating of univariance significance stricter alpha
level will be used for this variable (Tabachnick & Fidell,
2007). Stricter alpha level is (p<0.01)

By analaysis variance existance of statistically sig-
nificant differences in tested variables for the signifi-

Legenda: AS- aritmeticka sredina, SD — standardna devijacija, F
— F test, p- signifikantnost, L-test- Levenov test i p —signifikantnost,
hvatanje i dodavanje lopte u mjestu za 30s (OKBLRZ), vodenje
lopte slalom (OKVLS), bacanje lopte u kos za 30 s (OKBLK),
hvatanje i dodavanje lopte u kretanju za 30s (OKBLRK) i sutira-
nje lopte sa razlicitih pozicija na kos za 60 sekundi (OKSRP)

Prije provodenja analize varijanse provedena je pro-
cedura utvrdivanja homogenosti varijanse kako bi se kre-
nulo u dalju proceduru. Levenovim testom (L-test) potvr-
dena je narusena homogenost na nivou (p<0.01) u testu
hvatanje i dodavanje lopte u kretanju u kosarci. Posto je
utvrdeno narusavanje pretpostavke o jednakosti varijan-
se koristit ¢e se stroziji nivo alfa za izraCunavanje znacaj-
nosti univarijatnog F-testa za tu varijablu (Tabachnick &
Fidell.2007). Stroziji nivo alfa iznosi (p<0.01)

Analizom varijanse je utvrdeno postojanje statistic-
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cance level (p<0.05) has been determined. Absence of
diferences has not been determined only in shooting on
basket from different positions test (F=2.30, p=0.08).

Table 2. (Post hoc analysis difference between groups in bas-
ketball by Bonferroni method)

ki znacajnih razlika u testiranim varijablama na nivou
znacajnosti (p<0.05), nepostojanje razlika nije utvrdeno
samo u testu Sutiranje lopte na kos$ sa razli¢itih pozicija
(F=2.30, p=0.08).

Tabela 2. (Post hoc analiza razlika izmedu grupa u kosarci
metodom Bonferroni)

Post Hoc analiza Bonferroni metod

Varijable ()Kiase  (J) Klase G_SJ)“‘Z“"‘* Stgreska P
6.00 8.00 1,00 0.14 0.00
9.00 .27 0.14 000
7.00 8.00 073 0.14 0.00
A 9.00 1,00 0.14 0.00
8.00 6.00 1.00 0.14 0.00
7.00 073 0.14 0.00
9.00 6.00 127 0.14 0.00
7.00 1.00 0.14 0.00
6.00 8.00 067 016 0.00
9.00 0.79 0.16 0.00
oy 0 9.00 049 016 001
8.00 6.00 067 016 0.00
9.00 6.00 079 016 0.00
7.00 049 0.16 001

Legend: Catching and passing in set position in 30s (OK-
BLRZ), dribbling in slalom (OKVLS), shooting on basket in
30s (OKBLK), shooting on basket from different positions in

60s (OKSRP)

Post hoc analysis by Bonferroni method, there can
be noticed exsistance of differences on the significant
level (p<0.05) in tested variables. In catching and pass-
ing in movement test there will be used stricter alpha
criterion (p<0.01). Achieved results of 6™ grade are sta-
tistically different from other grades only in shooting on
basket in 30s variable in favor of elder ages. In other tests
exsistance of statistically significant differences has not
been determined for 7" grade, however, it has been de-
termined for elder grades (8" and9™). In 7™ grade results
have been statistically significant different in comparison
with results for 8" and 9™ grade in shooting on basket in
30s and catching and passing in movement tests; while
in dribbling in slalom test statistically significant differ-
ences have been determined in comparison with results
for 9" grade. Post hoc analysis by Bonferroni method has
been determined that in tested variables in basketball be-
tween 8" and 9" grade students statistically significant
differences don't exist.

6.00 7.00 -0.54 0.15 0.00

8.00 -1.04 0.15 0.00

9.00 -0.99 0.15 0.00

7.00 6.00 0.54 0.15 0.00

(OKBLK) 8.00 -0.50 0.15 0.01
9.00 -0.45 0.15 0.02

8.00 6.00 1.04 0.15 0.00

7.00 0.50 0.15 0.01

9.00 6.00 0.99 0.15 0.00

7.00 0.45 0.15 0.02

6.00 8.00 -0.91 0.16 0.00

9.00 -0.83 0.16 0.00

7.00 8.00 -0.61 0.16 0.00

(OKBLRK) 9.00 -0.52 0.16 0.01
8.00 6.00 0.91 0.16 0.00

7.00 0.61 0.16 0.00

9.00 6.00 0.83 0.16 0.00

7.00 0.52 0.16 0.01

Legenda: hvatanje i dodavanje lopte u mjestu za 30s
(OKBLRZ), Vodenje lopte slalom (OKVLS), Bacanje lopte
u kos (OKBLK), hvatanje i dodavanje lopte u kretanju za
30s (OKBLRK)

Analizirajuéi razlike izmedu grupa u motorickim do-
stignu¢ima u koSarci, koje su utvrdene analizom varijanse,
dodatnom post hoc analizom metodom Bonferroni uo¢ava
se postojanje razlika na nivou (p<0.05) u testiranim vari-
jablama. U varijabli hAvatanje i dodavanje lopte u kretanju
koristit ¢e se stroziji alfa kriterij (p<0.01). Postignuti rezul-
tati Sestog razreda statisticki se razlikuju sa ostalim razre-
dima samo u varijabli Sutiranje lopte na kos za 30 sekundi
u korist starijih uzrasta. U ostalim testovima nije utvrdeno
postojanje statisticki znacajnih razlika sa ucenicima sed-
mog razreda, dok su znacajne razlike utvrdene sa starijim
razredima (osmi i deveti). U sedmom razredu rezultati se
statisticki znacajno razlikuju u odnosu na rezultate osmog
i devetog razreda u testovima Sutiranje lopte na ko$ za
30 sekundi i hvatanje i dodavanje lopte u kretanju, dok
je utvrdeno postojanje statisticki znacajne razlike u testu
vodenje lopte u slalomu u korist devetog razreda. Post hoc
analizom metodom Bonferroni utvrdeno je da ne postoje
statisticki znacajne razlike u testiranim varijablama u ko-
Sarci izmedu ucenika osmog i devetog razreda.
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DiscussioN

Analyazing of differences in some of the anthropo-
logical spaces between different groups, as for the gen-
der so for the ages, enables feedback about development
dynamic of specific anthropological features. Since the
subject of this research is motor achievements in basket-
ball we have to say that besides growing dynamic and de-
velopment of specific anthropological features which are
on the other hand genetic and evolutionary determined,
growing dynamic and improving of motor achievements
is connected to the learning process. Since human beings
have an access to specific fund of biotic motor skills,which
are phylogenetically conditioned,they are mutual to each
person and enable performing of everyday's tasks (Bour-
tonu and Milleru, 1998). However, convencional motor
skills (Sekuli¢, 2007) have been defined by set of rules
and are common for specific sport disclipine, in this case
basketball. In order to master convencional moror skills
practicing is necessary (Coker, 2009). But only repeating
of certain move won't be enough. The most important as-
pect of exercising for developing motor program is build-
ing of inhibitory controls,in order to inhibite musculature
which doesn't paticipate in model (Kosinac, 2011). There-
fore, occured differences between certain subsamples of
the same gender have not occured just due to process of
growth and development of anthropological features, than
as a result of motor learning. Respectively actions of edu-
cator through performing of teaching process which will
enable adaption of certain motor skills on the certain level
(Pistonik, 2003).

By results difference analyzing of motor achieve-
ments in basketball in relation of age,there can be con-
cluded that the differences have occured mostly between
youngest and oldest tested subsamples. Since motor
achievements represent connection between motor skills
and motor abilities (Hadzikaduni¢ & Madarevi¢, 2004),
obtained test results cannot be credited only to motor
learning. In our case existance of differences, besides
learning of certain motor convencional skills specific
for basketball have occured as a result of motor abilities
changing. Period of testing junior high school subsamples
has been during sexual maturation period (Miki¢, 2000).
What characterizes that period is faster growth and devel-
opment, coordination abilities develop slowly, due to sud-
den body growth and elongation of muscles, on the other
hand there is growth of maximum strenght and speed es-
pecially in starting phase of this period, what is more often
with boys than girls (Meinel & Schnabel, 2004). If there is
analyzing of movement structure in basketball,which were
used for assessment of motor achievement, there can be

Diskusnia

Analiziranje razlika u nekom od antropoloskih pro-
stora izmedu razli¢itih grupa, kako prema spolu tako 1
uzrastu omogucava dobijanje povratne informacije o di-
namici razvijenosti odredenog antropoloskog obiljezja.
Kako su predmet istrazivanja ovog rada motoricka dosti-
gnuca u kosarci moramo konstatovati da pored dimanike
rasta 1 razvoja odredenih antropoloskih obiljezja koji su
geneticki i evolutivno determinisani, dinamika rasta i po-
boljsanja motorickih dostignuéa je vezana i za proces uce-
nja. Kako covjek raspolaze odredenim fondom biotickih
motorickih znanja, koja su filogenetski uvjetovana, svoj-
stvena su svakom covjeku i omogucéavaju mu izvodenje
svakodnevnih zadataka (po Bourtonu i Milleru, 1998).
Medutim, konvencionalna motori¢ka znanja (Sekulic,
2007) su definisana odredenim pravilima i svojstvena su
za odredene sportske discipline, u ovom slucaju kosarka.
Medutim, s ciljem ovladavanja konvencionalnim motoric-
kim znanjima potrebno je izvodenje istih, kako bi doslo do
usavrsavanja odredenog motorickog znanja (Coker, 2009).
Najvazniji aspekt vjezbanja u svrhu razvijanja motori¢kog
programa je izgradnja inhibicijske kontrole, da bi musku-
latura koja ne treba da ucestvuje u modelu, bila inhibirana
(Kosinac, 2011). S toga, nastale razlike izmedu odrede-
nih subuzoraka istog spola nisu nastale samo kao rezultat
procesa rasta i razvoja antropoloskih obiljezja, nego i kao
rezultat motori¢kog ucenja, odnosno djelovanja edukato-
ra kroz provodenje nastavnog procesa koji ¢e omoguciti
usvajanje odredenih motorickih znanja na odredenom ni-
vou (Pistonik, 2003).

Analiziraju¢i dobijene rezultate razlika u rezultatima
motorickih dostignu¢a u kosarci u odnosu na uzrast moze
se konstatovati da se razlike najvise pojavljuju izmedu naj-
mladih i najstarijih testiranih subuzoraka. Kako motoricka
dostignuca predstavljaju spregu motorickih znanja i mo-
torickih sposobnosti (Hadzikaduni¢ i Madarevi¢, 2004),
postignuti rezultati u testovima ne mogu se pripisati samo
motorickom ucenju. U ovom slucaju pojava razlika, pored
usvajanja odredenih motorickih konvencionalnih znanja
specificnih za koSarku, nastale su i kao rezultat promjena
motorickih sposobnosti. Period u kome je testiran subuzo-
rak osnovne $kole se nalazi u periodu polnog sazrijevanja
(Miki¢, 2000). U tom periodu dolazi do ubrzanog rasta i
razvoja, koordinacijske sposobnosti se sporije razvijaju,
zbog naglog rasta organizma i izduzenosti misica, dok je
prisutan porast maksimalne snage i brzine narocito u po-
cetnoj fazi ovog perioda rasta i razvoja, pri cemu je taj po-
rast viSe izrazen kod djecaka nego kod djevojcica (Meinel
& Schnabel, 2004). Ako se analiziraju kretne strukture u
kosarcisa kojima su provjeravama motoricka dostignuca,

48

www.Siz-au.com



SANJIN DZAJIC, ET AL.:
MoOTOR ACHIEVEMENTS DIFFERENCES IN BASKETBALL FOR JUNIOR HIGH SCHOOL STUDENTS

SporTs SCIENCE AND HEALTH 7(1):44-51

noticed that in tests there is domination of biotic knowl-
edge to manipulation of elements like: throwing, catching,
passing as well as dribbling. Therefore, rough motor pro-
grams have been formed in advance, what enable faster
motor learning of convencional motor skills specific for
basketball. Despite of modified biotic motor skill, there
can be noticed that for forming of so called specialized
motor skills (Mileti¢, 2012) several stages period of mo-
tor learning is necessary (Coh, Jovanovié¢-Golubovi¢ &
Brati¢, 2003; Neljak, 2013). That has been confirmed due
to obtained results in basketball, with no differences be-
tween tests results for 6™ and 7™ grade, as well as results
between 8" and 9" grade participants. There can be con-
cluded that for 6th and 7™ grade students there is starting
phase of motor learning according to some authors irradia-
tion phase (Miki¢, 2000), generalizations phase (Pistonik,
2003) development of rough coordination phase (Meinel
& Schnabel, 2004), basic movement coordiantion phase
(Coh, Jovanovi¢-Golubovi¢ & Brati¢, 2003), no mat-
ter the name we use all of them have something in com-
mon: excessive use of power, demaged performing rhythm,
demaged or insufficient movement connection, insufficient
amplitude of reverse movement, lack of movement tempo
(Meinel & Schnabel, 2004) and mental fatigue (Mikic,
2000). In older ages there has been noticed stabilizing of
movement structures, so called development of fine coor-
dination (Meinel & Schnabel, 2004) coordination phase or
differentiation (Pistonik, 2003; Miki¢, 2000), performance
of movements has been easier, excessive use of power has
been decreased, useful range of motion, performing tempo,
performance constancy has been increased. However, we
need to point out that there has been no differences for more
complex shooting on basket from different position test,
what confirms that in junior high school education there has
been noticed move to higher level of motor learning, what
requires longer learning period of certin motor skill. Since
the results of motor achievements represent connection be-
tween motor skills and motor abilities, there need to be point
out an important segment which appears in PE teaching for
9™ grade. Myriads of students by entering in 9" grade, es-
pecially approaching the end of school year, have faced
lower motivation level what was the case with this testing
as well. High number of 9" grade students, especially at the
end of the school year have not been particularly motivated
especially for repeated tests. Lack of motivation in tests per-
forming needs to be considered. All students have not been
100% motivated during testing, what can be noticed in tests
for participants with bad level of motor skills. How to mo-
tivate participants during testing is a huge problem (Fetz &
Kornexel, 1993).

vidi se da u testovima dominiraju bioti¢ka znanja za mani-
pulisanja predmetima tipa bacanja, hvatanja i dodavanja,
te vodjenja lopte, tako da unaprijed kod ispitanika postoje
grubo formirani programi, koji omogucavaju brze motoric-
ko ucenje konvencionalnih motorickih znanja specifi¢nih
za koSarku. I bez obzira na to §to se radi o modificiranim
biotickom motorickom znanju, uocava se da je za formira-
nje tzv. specijaliziranih motorickih znanja (Mileti¢, 2012)
potreban period motorickog ucenja koji prolazi kroz neko-
liko faza (Coh, Jovanovi¢-Golubovic¢ 1 Brati¢, 2003; Ne-
ljak, 2013). To potvrduju postignuti rezultati u testovima
u kosarci gdje se kod veéine testova rezultati Sestog i sed-
mog razreda ne razlikuju, kao i rezultati izmedu ispitanika
osmog i devetog razreda. Tako se moze konstatovati da
kod ucenika Sestog i sedmog razreda postoji pocetna faza
motorickog ucenja prema nekim autorima, faza iradijacije
(Miki¢, 2000), faza generalizacije (Pistonik, 2003), faza
razvoja grube koordinacije (Meinel i Schnabel, 2004), faza
osnovne koordinacije pokreta (Coh, Jovanovi¢-Golubovi¢
i Brati¢, 2003), ali bez obzira kako ih nazivali specificno
im je pretjerana upotreba snage, narusen ritam izvodenja,
naruseno ili nedovoljno povezivanje pokreta, nedovoljna
amplituda povratnih pokreta, nepostojanje tempa pokreta
(Meinel i Schnabel, 2004), te psihicko zamaranje (Mikic,
2000). Kod starijih uzrasta dolazi do stabilizacije kretnih
struktura, tzv. razvoja fine koordinacije (Meinel & Schna-
bel, 2004), faze koncentracije ili diferencijacije (Pistonik,
2003; Miki¢, 2000) pokreti se lakSe izvode, pretjerano
ucesce snage je smanjeno, svrsishodan obim pokreta, tem-
po izvodenja, povecava se konstantnost u izvodenju. Me-
dutim, mora se naglasiti da se u slozenijem testu Sutiranja
lopte na kos sa razli¢itih pozicija nisu pojavile razlike, Sto
pokazuje da je u periodu osnovnog obrazovanja doslo do
prelaska na visi nivo motorickog ucenja, $to zahtjeva duzi
period usvajanja odredenog motorickog znanja. Obzirom
da rezultati motori¢kih dostignuc¢a predstavljaju spregu
motorickih sposobnosti i motorickog znanja, moramo na-
glasiti bitan segment koji se pojavljuje u nastavi tjelesnog
1 zdravstvenog odgoja, a odnosi se na pristup predmetu
tjelesnog i zdravstvenog odgoja u devetom razredu. Kod
velikog broja ucenika ulaskom u deveti razred, a narocito
pred kraj Skolske godine smanjuje se motivacija za radom
Sto je bio i slucaju u ovom testiranju. Nedostatak moti-
vacije u izvodenju testova, narocito kod skolskog uzrasta
treba da bude uzet u obzir. Svi ucenici ne uspjevaju biti u
potpunosti motivisani za vrijeme testiranja, to moze biti
izrazeno u testovima u kojima ispitanici imaju lo§ nivo
motorickih znanja. Problem motivacije u testiranju pred-
stavlja znacajan problem, a to je, kako na istrazivanju ima-
ti visoko motivisane ispitanike (Fetz i Kornexel, 1993).
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CONCLUSION

Obtained results show that statistically significant dif-
ferences between tested subsamples have been determined.
However, post hoc analyses by Bonferroni method has con-
firmed that there is no difference between 6™ and 7" grade
students, but in shooting on basket in 30 sec test, while be-
tween students of 8™ and 9" grade in any of tested variables
existance of difference has not been confirmed. As the great
number of students by entering the 6™ grade have a chance
to practice basketball for the first time, weaker results have
been expected.However, second basketball cycle on classes
in 7™ grade has been insufficient in order to increase level of
motor skills to be able to make differences between 6™ and
7% grade students.There is the same case in students of 8" and
9™ grade. Their results are much better in comparison with
younger age, but in mutual comparison differences have not
been proved. According to this there can be notice existance of
two phases of motor learning, iradiation phase specific for stu-
dents of 6™ and 7™ grade and fine coordination development
phase specific for students of higer junior high school grades.
We can conclude that there are two phases of motor learing,
one for 6" and 7™ grade students and another for elder grades
students. Mere motor skills don't contribute to existance of
differences between subsamples, on the other hand motor
abilities contribute to it, which besides influence of teaching
process, have been changed by growing and developing pro-
cesses which have been noticable in older school age. How-
ever, lower motivation level can not be neglected in students
of final junior high school grade, what have influenced test
results besides cited features; as well as lack of differences be-
tween older grades. Physical education teachers in organiza-
tion of teaching process must analyze implemented plans and
evaluate implemented programs in order to get information
how many times there has been repeating of certain teaching
contains, what methodical organisation form of work have
been used, and how good the motivation was. This kind of
analysis will require correction which will include frequence
of cretain teaching contains, with special highlight on transfer
of motor skills, retroactive inhibition and aimed anthropologi-
cal changes, more complex methodical organisation form of
work, all that in order to get higher level of motor skills, as
well as development of motor abilities, and higher children's
motivation (Neljak,2013). Results of analysis have proved that
teachers must have serious approach to planing and imple-
menting of teaching process, which will be based on scientific
principles, which on the other hand have occured as a result
of practical and theoretical knowledge in teaching process of
PE (Hadzikaduni¢ & Madarevi¢, 2004; Neljak, 2013). Such
kind of approach will increase PE's contribution on person’s
formative process, what is one of the purpose of this subject.

ZAKLJUCAK

Dobijeni rezultati pokazuju da su utvrdene stati-
sticki znacajne razlike izmedu testiranih subuzoraka. Me-
dutim, post hoc analiza metodom Bonferroni je potvrdila
da ne postoji razlika u rezultatima izmedu ucenika Sestog
i sedmog razreda, osim u testu Sutiranje lopte na kos za 30
sekundi, dok nije utvrdeno postojanje razlike ni u jednoj
od testiranih varijabli izmedu subuzorka osmog i devetog
razreda. Kako vecina ucenika dolaskom u $esti razred prvi
put ima priliku izvodenja kretnih struktura iz koSarke, mogli
smo i ocekivati najslabije rezultate. Medutim, drugi ciklus
kosarke na nastavi u sedmom razredu nije bio dovoljan da
se poveca nivo motorickih znanja kako bi se razlikovali uce-
nici Sestog i sedmog razreda. Slicna pojava se deSava i kod
ucenika osmog i devetog razreda. Njihovi rezultati su bolji
od ucenika mladih uzrasta, ali u medusobnom poredenju
nisu dokazane znacajne razlike. S toga se moze konstatova-
ti postojanje dvije faze motorickog ucenja, faza iradijacije u
kojoj se nalaze ucenici Sestog i sedmog razreda i faza razvo-
ja fine koordinacije gdje se nalaze ucenici starijih razreda
osnovne Skole. Motori¢ka znanja sama ne doprinose pojavi
razlike izmedu subuzoraka, tome sigurno doprinose i moto-
ricke sposobnosti, koje se pored utjecaja nastavnog procesa,
mjenjaju zahvljujuéi i procesima rasta i razvoja koji su na-
rocito izrazeni u starijem Skolskom uzrastu. Medutim, ne
smije se ni zanemariti problem nizeg nivoa motivacije kod
ucenika zavr$nog razreda osnovne $kole, §to je sigurno po-
red gore navedenih obiljezja rezultiralo slabijim razultatima
u testovima, a time i izostanku razlika izmedu starijih ra-
zreda. Nastavnici u organizaciji nastavnog procesa moraju
raditi analize izvedbenih planova rada i evaluaciju provede-
nog programa na osnovu kojih ¢e se dobiti informacije u ko-
joj mjeri su se ponavljali odredeni nastavni sadrzaji, kakvi
su metodicko organizacijski oblici rada koriSteni, te da li su
uspjeli dovoljno motivisati ucenike na rad. Takva analiza
¢e zahtjevati korekcije gdje ¢e se povecati frekvencija odre-
denih nastavnih sadrzaja, pri ¢emu ¢e se paziti o transferu
motorickog znanja, retrokativnoj inhibiciji i ciljanosti antro-
poloskih promjena, primjenjivat ¢e se slozeniji metodicko
organizacijski oblici rada Sto bi trebalo rezultirati ve¢em
nivou motorickih znanja, kao i razvoju motorickih sposob-
nosti, te ve¢oj motiviranosti djece za radom (Neljak,2013).
Rezultati analize su potvrdili da nastavnici moraju pristupiti
ozbiljno planiranju i provodenju nastavnog procesa, koji ¢e
biti zasnovnan na nau¢nim principima, koji su nastali kao
rezultat prakticne i teoretske spoznaje u nastavnom procesu
tjelesnog i1 zdravtsvenog odgoja (Hadzikaduni¢ i Madare-
vi¢, 2004; Neljak,2013). Takvim odnosom ¢e se povecati
doprinos tjelesnog i zdravstvenog odgoja u formiranju cje-
lokupne li¢nosti, §to je i jedna od zadaca ovog predmeta.
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Summary: Man is by living in urban areas, exposed
to a variety of factors that directly or indirectly affect
its health, living conditions and the only life. People
feel a lack of spatial freedom, a growing number of
nervousness, depression, accidents in traffic, deformi-
ties, degenerative diseases, etc.. To prevent all this,
one must increasingly move because certain physical
activities increase the functional capability of all organ
systems. Swimming is a physical activity that is at the
effectiveness of the head, and a significant number of
people, temporarily or permanently, to use swimming
pools. Recreational activities at the pools could endan-
ger health, so it is necessary to the proper management
of the pools, to the negative impact of reduced to the
smallest possible measure. Tests confirmed that the
quality of the water depends on the proper disciplinary
proceeding purification and disinfection of water, de-
pending on the workload of the pool, the implementa-
tion of appropriate sanitary-hygienic measures and user
behavior as a contributory factor to water pollution.
Keywords: quality, risk, rizki, microorganisms, chemi-
cals

INTRODUCTION

The need for recreation as one of the ways to main-
tain psycho-physical health and performance is an essen-
tial need of modern man because it was determined that
a man by living in the wider or narrower community, es-
pecially in large, urban areas, exposed to a variety of fac-
tors that directly or indirectly affect its health and living
conditions, his ability to work and the only life. In both
the amended working and residential environment with
depleted physical and nervous condition, with no pos-
sibility for an appropriate active and passive relaxation,
people feel a lack of spatial freedom. A growing number
of anxiety, depression, trauma traffic, respiratory disease,
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Sazetak: Potreba za rekreacijom kao jednim od nacina
odrzavanja psihofizickog zdravlja i radne sposob-
nosti, je bitna potreba savremanog Covjeka. Znacajan
broj ljudi, povremeno ili stalno, koristi u te svrhe ba-
zene. Medutim, rekreativne aktivnosti na bazenima,
mogu da ugroze zdravlje, od kojih je rizik obolijevanja
prouzrokovan mikrobioloskom i hemijskom kontami-
nacijom vode bazena najveci, tako da je neophodno
odgovarajuce upravljanje bazenima kako bi se taj uti-
caj sveo na $to manju mjeru. Cilj ovog rada je da se
ispita higijenska ispravnost i kvalitet vode otvorenih
bazena SRC ,,Fortuna® u periodu 2015 i 2016. godine
i na osnovu rezultata ispitivanja procijeni bezbjednost
korisnika bazena. Ispitivanjima je utvrdeno da je voda
bezbjedna za kupanje, ¢ime je potvrdena uspostavljena
radna hipoteza “da kvalitet vode u bazenima zavisi od
pravilno vodenog postupka precis¢avanja i dezinfekcije
vode u zavisnosti od opterecenosti bazena, provodenja
odgovarajucih sanitarno-higijenskih mjera i ponaSanja
korisnika kao doprinosnih ¢inioca onecis¢enja vode”.
Kljuéne rijeci: kvalitet, opasnost, rizk, mikroorganiz-
mi, hemikalije

Uvop

Potreba za rekreacijom kao jednim od nacina odrza-
vanja psihofizickog zdravlja i radne sposobnosti je bitna
potreba savremenog Covjeka jer je utvrdeno da covjek zi-
vje€i u $iroj ili uzoj zajednici, pogotovo u ve¢im, urbanim
sredinama, izloZen dejstvu razliCitih faktora koji direktno
ili indirektno uticu na njegovo zdravlje i zivotne uslove, na
njegovu radnu sposobnost i na samo trajanje zivota. U tako
izmijenjenoj radnoj i stambenoj sredini, sa osiromasenom
tjelesnom i nervnom kondicijom, bez mogucnosti za od-
govaraju¢im aktivnim i pasivnim odmorom, ljudi osjecaju
nedostatak prostorne slobode. Raste broj nervoza, depresija,
traumatizma u saobracaju, oboljenja respiratornih organa,
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deformity, especially in children, degenerative diseases,
etc. Less physical activity leads to degenerative changes
in bone and joint and muscle systems, weakening of the
function of the respiratory and cardiovascular systems,
atherosclerosis because of precipitation of excess fatty
substances, metabolism disorders, reducing the amount
of protective immune substances against infectious dis-
eases and cancer, increase in the amounts of free radicals,
etc. . To prevent all this, one has to sit less and must be all
the more moving because certain physical activities in-
crease the functional capability of all organ systems and
thus preserve and promote health, (Biberovi¢, 2005). A
significant number of people temporarily or permanently,
to use swimming pools.

In addition to its primary purpose as a function of
the user of the pool, there are unintended contradictions,
because the recreational activities at the pools, but also
use for the purposes of treatment and recovery can en-
danger health, so it is necessary to the proper manage-
ment of the pools, to the negative impact of reduced what
lesser extent, (Dalmatia, 2001).

Each type of the well has a variety of potential prob-
lems associated with its operation and use, that is, users
may be exposed to slightly different hazards or different
degrees of the risk of the same need to fear, (Antonic,
2014). They are used by people of all ages and differ-
ent physical abilities. Some user groups are exposed to
potential dangers than others. A typical example of the
children, increasing the risk of injuries for them them-
selves and other road users due to their often uncontrol-
lable exuberance and desire to excel and attract attention.
Children are also usually too disregard the rules of safety
and hygiene. Culture and self-discipline swimmers are
contributory factors to their safety, (Kurtovic, 2008).
Realization approach to quality control of such a system
includes adequate care of water quality, which was the
subject of this study, system, facilities, inspection im-
mediate and wider environment, and the implementation
of measures to protect bathers’ health, and those reasons
must access control of critical points all the facilities for
recreation, at all levels and at all times, (Dalmatia, 2001).

Pool water has to be unsafe for swimmers, no con-
tent of micro-organisms, parasites and chemicals, which
alone or in combination with other substances present a
risk to consumers’ health pools, (SL.gl.RS, No.68, 2014).
In order to preserve the health of bathers, in all parts of
the pool must be provided with sanitary-technical and
hygienic conditions which prevent the transmission of
infectious disease agents and eliminate other causes that
can harm the health of users of the pool. Users pools abide

deformiteta, narocito kod djece, degenerativnih oboljenja
itd. Sve manje fizickih aktivnosti dovodi do degenerativ-
nih promjena kostano-zglobno-misi¢nog sistema, slabljenja
funkcije respiratornog i kardiovaskularnog sistema, aterio-
skleroze zbog talozenja suviska masnih materija, poreme-
¢aja u metabolizmu, smanjenja koli¢ine odbrambenih imu-
nih materija protiv zaraznih bolesti i raka, porasta koli¢ine
slobodnih radikala i dr. Da bi se sve to sprijecilo, covjek
mora sve manje sjediti 1 mora se ponovo sve vise kretati,
jer odredene fizicke aktivnosti povecavaju funkcionalnu
sposobnost svih organskih sistema i time ¢uvaju 1 unapre-
duju zdravlje (Biberovi¢ i Mackovi¢, 2005), te znacajan
broj ljudi, povremeno ili stalno, u te svrhe koristi bazene.
Propagatori zdravstvenih vrijednosti plivanja uglavnom su
jedinstveni u stavu da se Citav niz urodenih i steCenih tje-
lesnih deformiteta moze djelimicno ili potpuno otkoloniti
sportsko-rekreativnim aktivnostima, a naro€ito plivanjem.
Tako npr. kod skolioze (iskrivljenje ki¢me ustranu), koje na-
staju usljed naglog rasta djeteta — plivanje je gotovo jedina
terapija. Kod djece koja su u dojenackom dobu preboljela
rahitis i kod kojih su ostali znakovi ovog oboljenja na grud-
nom kosu (tzv. kokosije grudi i izvijena rebra), plivanjem
se ojacava grudna muskulatura, Sto djeluje na ispravljanje
kostanog sistema (Kurtovic, 2008).

Pored svoje osnovne nemjene u funkeiji korisni-
ka bazena, postoje i nezeljene suprotnosti, jer rekreativne
aktivnosti na bazenima, ali i koristenje u svrhe lijecenja i
oporavka mogu da ugroze zdravlje, tako da je neophodno
odgovarajuce upravljanje bazenima, kako bi se taj nega-
tivni uticaj sveo na $to manju mjeru (Dalmacija i Ivancev-
Tumbas, 2001). Svaki tip bazena ima razlicite potencijalne
probleme vezane za njegovo funkcionisanje i koristenje,
odnosno korisnici mogu biti izloZeni razli¢itim opasnostima
ili razli¢itim stepenima rizika od iste opasnosti. (Antonic,
Mihajlovi¢, Antoni¢, 2014). Koriste ih osobe svih godista
i razli¢itih fizickih sposobnosti. Pojedine grupe korisnika
izloZenije su potencijalnim opasnostima od drugih. Tipi-
¢an primjer su djeca, koja povecavaju rizik povreda za njih
sama i po ostale korisnike, zbog njihove, ¢esto, nekontroli-
sane zivahnosti i Zelje za isticanjem i privlacenjem paznje.
Djeca se, takode, obicno previse ne obaziru na pravila si-
gurnosti 1 higijene. Kultura i samodisciplina kupaca su do-
prinosni ¢inioci njihovoj bezbjednosti. Realizacija pristupu
kontroli kvaliteta takvih sistema, podrazumijeva adekvatnu
brigu o kvalitetu vode, $to je 1 bio predmet ovog ispitivanja,
sistemu, objektima, inspekciji uze i Sire okoline, kao i spro-
vodenju mjera zastite zdravlja kupaca, te se iz tih razloga
mora pristupiti kontroli kriti¢nih tacaka u svim objektima za
rekreaciju, na svim nivoima i u svako vrijeme.(Dalmacija
i IvanCev-Tumbas, 2001). Bazenska voda mora biti bezbi-
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by the house rules prescribed by the managing authority
pool (S1.gl.RS, No.68, 2014). The quality of the pool wa-
ter depends on the sanitary conditions higijenskuh opera-
tion and maintenance of the pool and the area around it,
but also the behavior of customers who need to comply
with specific hygiene rules (Antonic, 2014). Infectious
diseases that can be obtained by bathing may be differ-
ent with different symptoms depending on which way
pathogen entered the body. Swimming in inadequately
maintained pools in the summer, we usually get infected
by viruses from the group of enteroviruses. Pathogens
enter the body via the digestive tract by ingestion of wa-
ter through the lining or by inhaling an aerosol, (islands,
2001). Frequent contamination of pool water and water
in swimming pools with spas Fung nefekalnog origin
and cause of the fungal infection of the hair, nails and
skin. Infections of the skin of the foot (normally be-
tween prstiji), is described as’ tinea pedis “, or more fre-
quently,” athlete’s foot “. Symptoms include maceracu-
ju, cracking and peeling of the skin with intense itching
and unpleasant odors. Prevention of these phenomena is
customer education in the use of “sanitary wells” - dezo-
barijera, before entering the pool. (Dalmatia, 2001). As a
consequence of the water retention in the external voice
channel in summer as well as the effect of increased
expression in pools Psedomonasa expires, inflammation
of the external ear or the so-called. “Swimmer’s ear”.
The actual risk of the infectious disease in the major-
ity of cases is small, especially in healthy adults and
children of school age. Risk group, in which the risk of
infection increased by small children under three years
of age, especially infants, pregnant women, chronic pa-
tients with damaged immune systems. During his stay
in the pool should be limited to small children, because
they do not have a developed immune system, as is the
propensity to disease increased, and the manner of their
bathing favors the development of infections (choking
and swallowing water). On the other side is not advis-
able to swim in the pools for people who have skin and
venereal diseases, suffering from ear infections or the
conjunctiva (conjunctivitis) or inflammation of the up-
per airways. (Grapple, 2016). Chemical hazards in the
pool water can come from a number of sources, and are
the following: residues of disinfectants and products of
chemical reactions between them and the organic and
inorganic materials from water which are toxic (tri-
halomethanes), as well as those substances imported
strawberries from customers themselves (residues soap
, cosmetics, oils, sunbathing, etc.). Basically it is a der-
mal contact, direct ingestion or inhalation of aerosols

jedna za kupace, bez sadrzaja mikroorganizama, parazita i
hemijskih materija koje same ili u kombinaciji sa drugim
materijama predstavljaju opasnost za zdravlje korisnika ba-
zena (SL.gl.RS,br.68, 2014). Radi ocuvanja zdravlja kupaca,
u svim dijelovima bazena moraju biti obezbijedeni sanitar-
no-tehnicki i higijenski uslovi koji onemogucavaju preno-
Senje uzrocnika zaraznih bolesti i eleminiSu druge uzroke
koji mogu narusiti zdravlje korisnika bazena. (Danojevic,
Stoisavljevi¢, Balaban, 2009). Korisnici bazena pridrzavaju
se kué¢nog reda koji je propisao organ upravljanja bazenom
(SLgl.RS,br.68, 2014). Kvalitet bazenske vode zavisi od sa-
nitarno higijenskuh uslova funkcionisanja i odrzavanja ba-
zena i prostora oko njega, ali i od ponasanja kupaca koji se
moraju pridrzavati odredenih higijenskih pravila. (Antoni¢
i sar. 2014). Zarazne bolesti koje se mogu dobiti kupanjem,
mogu biti razliite i sa razli¢itim simptomima zavisno ko-
jim je putem uzro¢nik uSao u organizam. Kupanjem u ne-
adekvatno odrzavanim bazenima ljeti se najcesc¢e mozemo
zaraziti virusima iz grupe enterovirusa. Uzrocnici ulaze u
organizam preko probavnog sistema gutanjem vode, preko
sluznica ili udisanjem vodenog aerosola.(Dalmacija i Ivan-
ev-Tumbas, 2001). Cesta je kontaminacija bazenske vode
i vode u bazenima banja sa fungima nefekalnog porijekla, a
uzrok su gljivicnih infekcija kose, noktiju i koze. Infekcija
koze stopala (uobicajeno izmedu prstiji), opisana je kao ,,ti-
nea pedis“ ili esce ,,atletsko stopalo. Simptomi ukljucuju
maceracuju, pucanje i ljustenje koze sa intenzivnim svra-
bom i neprijatnim mirisima. Prevencija ovim pojavama je
edukacija kupaca u koristenju ,,sanitarnog bazencica“ — de-
zobarijera, prije ulaska u bazen (Dalmacija i Ivancev-Tum-
bas, 2001). Kao posljedica zadrzavanja vode u vanjskom
zvuénom kanalu ljeti, kao efekat povecanog prisustva Pse-
domonasa u bazenima isti¢e se upala spoljasnjeg uha ili tzv.
»plivacko uho®. Stvarni rizik od pojave navedenih zaraznih
bolesti u vecini slucajeva je malen, narocito kod zdravih
odraslih osoba i djece $kolskog uzrasta. Rizi¢ne grupa, kod
kojih j rizik od pojave infekcije veci su mala djeca do tri
godine starosti, naro¢ito dojencad, trudnice, hroni¢ni bole-
snici sa oSte¢enim imunolo$kim sistemom. Vrijeme borav-
ka u bazenu treba ograniciti za malu djecu, jer ona nemaju
razvijen imunoloski sistem, pa je sklonost oboljevanju veca,
a sam nacin njihovog kupanja pogoduje nastanku infekcije
(zagrcavanje i gutanje vode). Sa druge strane ne preporucu-
je se kupanje u bazenima osobama koje imaju kozne i polne
bolesti, koje boluju od upale uha ili spojnice oka (konjukti-
vitisa) ili upale gornjih disnih puteva. (Grabez i Rudi¢-Gru-
ji¢, 2016). Hemijski hazardi u bazenskim vodama mogu
da poti¢u od vise izvora, a isti¢u se: ostaci dezinfekcionih
sredstava i produkti hemijskih reakcija izmedu njih i organ-
skih 1 neorganskih materija iz vode koji su toksicni (triha-
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or volatile chemicals. When it comes to the application
of ozone, the risks of disinfection byproducts generated
are minimal, (Ivancev-Tumbas, 1998). Contributory
factors of the origination of trihalomethanes in the wa-
ter as nitrogen ingredients in the sweat and urine, which
can be found in the pool water (urea, ammonia, amino
acids, creatinine, etc.)., As a possible precursor of the
chlorinated by-products. (Ivanc¢ev-Tumbas, 1998). Tri-
halomethanes may occur in the air above the surface of
the pool water, thanks to its light volatility, typically an
elevated temperature and water turbulence caused by
movement of water recipients, (Antoni¢, 2016). Imput
in the reaction of precursors and chemical constituents
is dependent on the number of customers, urine, oil
residues, applied cosmetics, soap and so on. The forma-
tion of disinfection by-products, one can substantially
reduce the different measures: reduction in the intake of
precursors derived from the user via the body hygiene,
removing the precursor from its water treatment or by
dilution with fresh water and accurate disinfection pro-
cess, (Antoni¢, 2014).

Bearing in mind the remarks made, originated the
aim of this work to investigate the hygienic water qual-
ity and outdoor pools SRC “Fortuna” and based on the
results of tests assess the safety profile of the pool.

Based on the prominent problems and goals and
is the object of research, established and working hy-
pothesis:

R.H. “The quality of the water depends on the prop-
er disciplinary proceeding purification and disinfection
of water, depending on the workload of the pool, the im-
plementation of appropriate sanitary-hygienic measures
and user behavior as a contributory factor to water pollu-
tion.” Due to the set working hypothesis was formed and
auxiliary hypotheses:

P. H. “Failure to meet any of the proceedings of
the working hypothesis can not get the desired and ex-
pected quality and safety of water for swimming and
recreation.”

METHODOLOGY

Uzimnje water samples outdoor pools in RC “For-
tuna” Banja Luka, during the bathing season in the pe-
riod 2015 and 2016, carried out by representatives of the
Institute for Public Health of the Republic of Serbian
Banja Luka in the presence of the person responsible for
the operation of the pool, and included:

* The water filling the pool - entry,

* Preparation of water - clean, treated water and

*  Water from the pool, and comprised:

lometani), kao i one materije porijekolom od samih kupaca
(ostaci sapuna, kozmetike, ulja za suncenje i sl.). Uglavnom
se radi o dermalnim kontaktima, direktnom ingestijom ili
inhalacijom aerosola ili volatilnih hemijskih materija. Kada
je u primjeni ozon, rizici od stvorenih nusprodukata dezin-
fekcije su minimalni (Ivancev-Tumbas, 1998). Doprinosni
¢inioci nastanka trihalometana u vodi su azotni sastojci u
znoju i urinu koji se mogu naéi u bazenskim vodama (urea,
amonijak, aminokiseline, kreatinin i dr.), kao mogu¢i pre-
kursori za hlorisane nusprodukte (Ivanc¢ev-Tumbas, 1998).
Moguca je pojava trihalometana u vazduhu iznad povrsi-
ne bazenske vode, zahvaljujuéi svojoj lakoj isparljivosti,
obi¢no povisenoj temperaturi vode i turbulencijama vode
izazvanu kretanjem korisnika. (Antonic¢ i sar., 2016). Imput
u reakciji prekursora i hemijskih konstituenata je zavisan
od broja kupaca, koli¢ine urina, rezidua ulja, primijenjenih
kozmetickih sredstava, sapuna itd. Nastajanje sporednih
proizvoda dezinfekcije, moze se u znacajnoj mjeri smanjiti
razli¢itim mjerama: smanjenje unosa prekursora koji poticu
sa tijela korisnika putem odrzavanja higijene, uklanjanjm
prekusora iz vode njenom obradom ili razblazivanjem svje-
zom vodom i tacnim vodenjem procesa dezinfekcije (Da-
nojevi¢, Stoisavljevi¢, Balaban, 2009; Antonic i sar., 2014;
Grabez, Rudi¢-Gruji¢, 2016).

Imajudi u vidu naprijed ucinjene napomene, proiste-
kao je i cilj ovog rada, da se ispita higijenska ispravnost i
kvalitet vode otvorenih bazena SRC ,,Fortuna“ i na osnovu
rezultata ispitivanja procijeni bezbjednost korisnika bazena.
Na osnovu istaknutog problema i postavljenog cilja i objek-
ta istrazivanja, uspostavljena je i radna hipoteza:

R.H. ,Da kvalitet vode u bazenima u mnogome zavi-
si od pravilno vodenog postupka precis¢avanja i dezinfek-
cije vode u zavisnosti od opterecenosti bazena, provodenja
odgovarajucih sanitarno-higijenskih mjera i ponasanju kori-
snika kao doprinosnih ¢inioca onecis¢enja vode*.

S obzirom na postavljenu radnu hipotezu, formirana je
i pomoc¢na hipoteza:

P.H. ,, Da neispunjenjem bilo kog postupka iz radne
hipoteze se ne moze dobiti Zeljeni i ocekivani kvalitet i bez-
bijednost vode za kupanje i rekreaciju®.

METODOLOGIJA

Uzimanje uzoraka vode otvorenih bazena u RC
»Fortuna“ Banja Luka, tokom kupalisSne sezone 2015 i
2016 godine, izvrsili su predstavnici JZU Instituta za jav-
no zdravstvo RS Banja Luka u prisustvu lica odgovornog
za rad bazena, a obuhvatala su:

* Voda za punjenje bazena — ulazna,

* Priprema vode — Cista, preradena voda i

* Voda iz bazena, a obuhvatalo je:
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- Open a large swimming pool and
- Open a small pool (children)

The test was performed in an accredited (EN ISO /
IEC 17025) laboratory methods for testing the pool water
(Official Gazette of the RS no. 68/14, Appendix 1V). Pa-
rametric tests of physico-chemical and microbiological
parameters were carried out according to the Ordinance
on technical and sanitary-hygienic conditions (Official
Gazette of the RS no. 68/14).

REsuLTS

Studies used retrospective results of the physico-
chemical and microbiological tests of samples of pool
water outdoor pools RC “Fortuna” Banja Luka in the
period 2015 and 2016. In the two-year study period was
analyzed 40 samples of water from swimming pools, and
which is always preceded by examinations of clean pro-
cessed water and the water to fill the well with the defined
parameters of the test. In Table 1 and Table 2 presents the
results of physical-chemical analysis of water open large
and small pools for the year 2015/16.

Table 1. Results of physical-chemical analysis of water open
a large pool for the year 2015/16

- Otvoreni veliki bazen i
- Otvoreni mali bazen (djeciji)

Ispitivanje je izvrSeno u akreditovanoj (BAS EN
ISO/TIEC 17025) laboratoriji JZU Instituta za javno
zdravstvo RS, metodama za ispitivanje bazenske vode
(Sl.glasnik RS br. 68/14, prilog IV). Analizirano je 40
uzorka vode iz bazena. Parametri spitivanja fizicko-he-
mijskih 1 mikrobioloskih pokazatelja su izvrSena shodno
Prilogu 3, a okvir ispitivanja naveden je u Prilogu 5. Pra-
vilnika o sanitarno-tehnickim i higijenskim uslovima (SI.
glasnik RS br. 68/14).

REZULTATI ISPITIVANJA SA DISKUSIJOM

U ispitivanjima su koristeni retrospektivni rezultati
fizicko-hemijskih i1 mikrobioloskih ispitivanja uzoraka
bazenske vode otvorenih bazena RC , Fortuna*“ Banja
Luka u periodu 2015. i 2016. godine. U tom periodu ku-
palisne sezone shodno Prilogu 5. Pravilnika.

Tabela 1. Rezultati fizicko- hemijske analize vode otvorenog
velikog bazena za 2015/16 godinu

Datum 2015 Datum 2016

[Date ¢, pH Boja Mut OKS THm /Date pH Boja Mut OKS  THM
26. 03 735 <5 0.02 05 15 04 71 <25 <002 0

156. 05 727 <5 105 09 79.4 86. 035 732 <25 <002 0 76.3
296. 06 731 <5 0.02 0 176. 05 728 <25 <002 0

77. 04 6.98 <5 0.13 0 56 276, 04 733 <25 012 0 545
147. 03 703 <5 0.01 0 77. 04 733 <25 <002 0

297. 05 74 <5 0.02 0 65.2 207 04 71 <25 <002 0 60.12
48, 045 6.99 <5 0.25 0 287 04 755 <25 031 0

8.3. 06 75 <5 0.02 0 702 38. 04 715 <25 <002 0 1.3
158. 04 735 <5 0.02 0.1 198. 035 7 <25 044 0

268 03 76 <5 0.02 0 529 308 04 7.01 <25 <002 05 48.4

We analyzed six physical - chemical parameters of
quality of pool water (free chlorine, pH, color, turbidity,
oxidizability and content of trihalomethanes in accordan-
ce with statutory provisions.

Legenda: Cl-hlor pH-koncentracija H' jona Mut-mutnoca
OKS-oksidativnost THM-trihalometani
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Table 2. Results of physical-chemical analysis of water open
small pools for the year 2015/16

Tabela 2. Rezultati fizicko- hemijske analize vode otvorenog
malog bazena za 2015/16 godinu

Datum 2015 Datum 2016

[Date ¢ pH Boja  Mut OKS THm [Date pH Boja  Mut OKS  THM
26. 03 735 <5 0.02 0 15 04 71 <25 <002 0

156. 06 727 <5 061 0 748 86. 035 732 <25 <002 0 76
296. 06 744 <5 0.02 0 176. 045 728 <25 <002 0

77. 04 7,01 <5 0.13 02 56 276, 04 733 <25 012 0 12
147. 03 703 <5 0.02 0 77. 045 71 <25 <002 0

297. 05 74 <5 0.02 0 851 207 04 755 <25 <002 0 50.08
48, 045 68 <5 0.02 0.1 287. 04 715 <25 031 0

8.3. 06 71 <5 0.02 0 70.8 38. 04 7 <25 <002 0 M5
158. 045 715 <5 0.02 0.1 198. 035 7.1 <25 044 0

268 05 6.99 <5 0.02 0 426 308 04 701 <25 <002 0 53

We analyzed six physical - chemical parameters of
quality of pool water (free chlorine, pH, color, turbidity,
oxidizability and content of trihalomethanes in accordan-
ce with statutory provisions.

DiscussioN

Oxidizabilities is a common measure for the de-
termination of water pollution by organic and oxidisable
inorganic substances. The results of the two-year seaso-
nal tests of water open big and small swimming pools
(Table 1, Figure 1) show low oxidizability, which is far
below the allowable concentration, except for a slight
exceedance of water at the large swimming pool (0.9).
The high content of organic matter in the water that is
chlorinated may represent precursors to the formation of
toxic trihalomethanes.

Oksidativnost

1
0,5
S 2015
E 2016
PR .
L N S N —0— MDK

Datum uzorkovanja

Figure 1. Oxidizing

Free chlorine, as well as epidemiological safety
parameters, in the pool water is limited from a minimum
of 0.12 mg / 1 up to a maximum of 1.02 mg / 1, and the
test results (Table no.1 and 2, Figure 2) show that the
established values were in the specified range and that

Legenda: Cl-hlor  pH-koncentracija H" jona Mut-mutno-
ca OKS-oksidativnost THM-trihalometani

Diskusija parametara i dobijenih rezultata fizicko-he-
mijskih 1 mikrobioloskih ispitivanja izvrSena su iskljucivo
na osnovu normativa Pravilnika o sanitarno-tehnickim 1 hi-
gijenskim uslovima (Sl.glasnik RS br. 68/14), propisanih za
bazene za kupanje i rekreaciju. Oksidabilnost je uobicajena
mjera za odredivanje zagadenja vode organskim i oksidabil-
nim neorganskim materijama. Rezultati dvogodi$njeg sezon-
skog ispitivanja vode otvorenog velikog i malog bazena za
kupanje (Tabela 1, Grafikon 1), pokazuju nisku oksidabilnost,
koja je daleko ispod dozvoljne koncentracije, izuzev jednog
neznatnog prekoracenja kod vode velikog bazena (0,9). Vi-
sok sadrzaj organskih materija u vodi koja se hloriSe moze
predstavljati prekursore za stvaranje toksi¢nih trihalometana.

Oksidativnost

= 2015
02

5 2016

o o A PP —8— MDK

R DR S N

Datum uzorkovanja

Grafikon 1. Oksidativnost

Legenda: MDK- maksimalno dozvoljena koncentracija

Slobodni hlor, kao parametara epidemioloske sigur-
nosti, je u bazenskoj vodi limitiran od minimalno 0,12 mg/1
do maksimalno 1,02 mg/l, a rezultati ispitivanja (Tabela.1
i 2, Grafikon 2) pokazuju da su utvrdene vrijednosti bile u
propisanim granicama i da su se kretale od minimalno 0,3
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the range from a minimum of 0.3 mg /1 to more than 0.6
mg /L

Koncentracija hlora
0,8
0,6
= o P e
T r " -
2 04 ~ <3 p— 2015
Bz — | | 2016
0
OO W M M~ M~ od od 09 oo
NBaNdaFon g oMK
— ™~ — 0~ —
Datum uzorkovanja

Chart 2. The concentration of Cl ions

pH value as a condition for successful proviodenje a
water treatment procedure in the application of means for
coagulation and flocculation, as well as a requirement for
successful and effective disinfection of water according
to the provisions of the Rules ranges, for swimming pool
water, in the range from 6.5 to a maximum of a minimal
7.6 . Trials it was found that the pH value of the water
is within the prescribed value (Table 1 and 2, Figure 3).

pH

8
e 0—0—0—0—0—0—0—0—0—0
o770 .
+ h
z 2015
8 65 2016
S GE g MMNMG W& o
= NG Mg gy oMK

— ™~ — ™~ — ~d

Datum uzorkovanja

Figure 3. Concentration pH

Turbidity (turbidity) is defined by regulations to be
monitored only in the water basin for bathing and as de-
termined by a maximum value of 0.4 NTU. Trials it was
established (Table 1 and 2.Grafikon 4) to this value ran-
ged well below this value, from a minimum of 0.02 to a
maximum of 0.35 NTU and in small and large pool.

Mutnoca
6
o 4 O=C=O=O=0=0=0=0=0=0
N 5 o—2015
0 2016
EEEPEEHia

Datum uzorkovanja

Figure 4. Turbidity

mg/l do maksimalno 0,6 mg/l. Utvrdena maksimalna vri-
jednost se moze povecati do maksimalne vrijednosti limi-
tirane propisima, a u zavisnosti od opterecenosti bazena.

Koncentracija hlora

12

0,8
-2015

meg/l

0,6 2 i)
% 2016

04 L g . S —e— DK

0.2

Datum uzorkovanja

Grafikon 2. Koncentracija Cl jona

pH vrijednost kao uslov za uspjesno provodenje po-
stupaka preciS¢avanja vode u primjeni sredstava za ko-
agulaciju i flokulaciji, ali 1 kao uslova za uspjesnu 1 efi-
kasnu dezinfekciju vode s e prema odredbama Pravilnika
krece, za bazensku vodu, u granicama od minimalnih 6,5
do maksimalnih 7,6. Ispitivanjima je utvrdeno da se pH
vrijednosti vode u bazenima nalazi u okviru propisanih
vrijednosti (Tabela 1 i 2, Grafikon 3.).

pH

8
(1]
[ =
k= S S S S
+ 7.5 2015
c ' 2015
§ 7
£ & —— VDK

Datum uzorkovanja

Grafikon 3. Koncentracija pH

Mutnoc¢a vode (zamucenost) je propisima odredeno
da se prati samo u vodi bazena za kupanje i kao maksimal-
no odredena vrijednost od 0,4 NTU. Ispitivanjima je utvr-
deno, (Tabela 1i 2.Grafikon 4) da se ta vrijednost kretala
daleko ispod te vrijednosti, od minimalno 0,02 do maksi-
malno 0,35 NTU i u velikom i malom bazenu, §to ukazuje
na korektan rad uredaja za precis¢avanja vode.

Mutnoca
6
-0-0-0-0-0-0-0-0-0
54 2015
=
5 2015
—8— MDK

Datum uzorkovanja

Grafikon 4. Mutnoca
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Trihalomethanes, as disinfection by-products for-
med by the reaction of chlorine as a disinfectant with or-
ganic impurities from the water. Their amount depends
on the temperature, the concentration of halogen-free,
organic substances, and pH. The reaction between the
precursors of trihalomethanes and chlorine during the
chlorination of water is not instantaneous and can last
several days. Rules provide that the trihalomethanes de-
termined as total trihalomethanes whose maximum value
is 100 mg / liter.

Testing was done at the two-year monitoring of the
seasonal period, (table 1 and 2, Figure 5) show that the
amount of trihalomethanes ranged from 11.3 to 79.4 g /
1. Although the amount of trihalomethanes created is not
current, the determined content may be associated with
increased oksidativnoscu in this test period.

Trihalometani

150
100

3 5 2015

= 0 2016

Datum uzorkovanja

Figure 5. The content of trihalomethanes

Microbiological testing included the following pa-
rameters: Pseudomonas aeruginosa, Escherichia coli and
total number of aerobic bacteria at 370C / 48 h.

Table 3. Results of microbiological tests open a large pool for
the year 2015/16

Tabela 3. Rezultati mikrobioloskih ispitivanja otvorenog veli-
kog bazena za 2015/16 godinu

Trihalometani, kao sporedni proizvodi dezinfekcije nasta-
juureakcijama hlora kao dezinfekcionog sredstva sa organskim
materijama iz vode. Prema nekim autorima u procesu dezinfek-
cije vode hlorom, kao dezinfekcionim sredstvom, nastaje oko
200 razlicitih organohlornih jedinjenja od kojih su cetiri kance-
rogeni trihalometani: hloroform, bromdihlormetan, bromoform
i dibromhlormetan. Njihova koli¢ina zavisi od temperature,
koncentracije halogena, organskih materija i pH. Reakcija iz-
medu prekursora trihalometana 1 hlora za vrijeme hlorisanja
vode nije trenutna i moze trajati i nekoliko dana. Pravilnikom je
predvideno da se trihalometani odreduju kao ukupni trihalome-
tani ¢ija je maksimalna vrijednost 100 ug/l. Ispitivanja vrSena u
dvogodisnjem sezonskom periodu pracenja, (Tabela 1 12, Gra-
fikon 5 ) pokazuju da se koli¢ina trihalometana kretala od 11,3
do 79,4 ug/l. lako koli¢ina stvorenih trihalometana nije trenut-
na, ovaj utvrdeni sadrzaj se moze dovesti u vezu sa povecanom
oksidativno$¢u u tom terminu ispitivanja.Nastajanje sporednih
proizvoda dezinfekcije, moze se u znacajnoj mjeri smanjiti ra-
zli¢itim mjerama: smanjenje unosa prekursora koji poticu sa ti-
jela korisnika putem odrzavanja higijene, uklanjanjm prekusora
iz vode njenom obradom ili razblazivanjem svjezom vodom i
tatnim vodenjem procesa dezinfekcije.

Trihalometani
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Grafikon 5. Sadrzaj trihalometana

Mikrobioloska ispitivanja su obuhvatala sljedece
parametre: Pseudomonas aeruginisa, Escherichia coli i
Ukupan broj acrobnih bakterija pri 37°C/48 h.

2015 2016
Daum  psewdomoras  Exchrichs iy G Tolagopc DM Psewlomonas - Escherchis i oSl
bacteria at 37 °C ria at 37 °C

2.6. 0.00 0.00 5.00 31.5. 0.00 0.00 10.00

15.6. 0.00 0.00 1.00 8.6. 0.00 0.00 0.00

29.6. 0.00 0.00 0.00 17.6. 0.00 0.00 0.00

7. 0.00 5.00 15.00 27.6. 5.00 0.00 20.00

14.7. 0.00 0.00 35,00 7.7. 0.00 10.00 0.00

29.7. 0.00 0.00 15.00 20.7. 0.00 0.00 0.00

438. 0.00 0.00 15.00 28.7. 0.00 0.00 100

8.8. 0.00 0.00 5.00 38. 0.00 0.00 5.00

15.8. 0.00 0.00 10.00 19.8. 0.00 0.00 0.00

26.8. 0.00 0.00 5.00 30.8. 0.00 0.00 5.00
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Table 4. Results of microbiological tests open small pools for

Tabela 4. Rezultati mikrobioloSkih ispitivanja otvorenog ma-

the year 2015/16 log bazena za 2015/16 godinu
2015 2016

... Ukupna broj aerobnih bakterija N Ukupna broj aerobnih bakterija
P;::L" :::uu;z:)";nas E:ﬁhemh'a ;r)lg 2:;;2 °IcTotaI aerobic bacte- P;:;L" :es:e:;!i:?;nas E:IT et zn; :t73°;3 olcTotaI aerobic bacte-
2.6. 0.00 0.00 5.00 31.5. 0.00 0.00 0.00
15.6. 0.00 0.00 1.00 8.6. 0.00 0.00 0.00
29.6. 0.00 0.00 0.00 17.6. 0.00 0.00 0.00
7.7. 0.00 10.00 12.00 27.6. 5.00 0.00 10.00
14.7. 0.00 0.00 20.00 7.7. 0.00 0.00 0.00
297. 0.00 0.00 10.00 20.7. 0.00 10.00 0.00
48. 0.00 0.00 5.00 28.7. 0.00 0.00 0.00
8.8. 0.00 0.00 5.00 38. 0.00 0.00 5.00
15.8. 0.00 0.00 10.00 19.8. 0.00 0.00 0.00
26.8. 0.00 0.00 5.00 30.8. 0.00 0.00 5.00

Pseudomonas aeruginosa
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Figure 6. The concentration of Pseudomonas aeruginosa

Results of testing the pool water, the two-year
follow-up period, seasonal, show that only one sample
of water large and small (children’s) pool showed the
presence of Pseudomonas aeruginisa in 2016 (Table 6
3.Grafikon).

Escherichia coli
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Chart 7. The concentration of Escherichia coli

The presence of Escherichia coli has been shown in
one sample above the allowable values and a large and a
small pool in the season in 2015 and 2016 (Table 3.gra-
fikon 7).

Pseudomonas aeruginosa
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Grafikon 6. Koncentracija pseudomonas aeruginos

Rezultati ispitivanja bazenske vode, u dvogodis-
njem sezonskom periodu praéenja, pokazuju da je samo
u jednom uzorku vode velikog i malog (djecjeg) bazena
utvrdeno prisustvo Pseudomonas aeruginisa u 2016 go-
dini (Tabela 3. Grafikon 6).

Escherichia coli
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Grafikon 7. Koncentracija Escherichia coli

Prisustvo Escherichia colli dokazano je u po jed-
nom uzorku iznad dozvoljenih vrijednosti i u velikom
i malom bazenu u sezoni 2015 i 2016 godine (Tabela
3.grafikon 7).

60

www.Siz-au.com



B0OGOLIJUB ANTONIC, ET AL.:

REsuLTS OF THE HEALTH SECURITY OPEN SWIMMING PoOLS AND RECREATION CENTER “FORTUNA” BANJA LUKA

SporTs SCIENCE AND HEALTH 7(1):52-62

Ukupan broj aerobnih bakterija
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Figure 8. Total number of aerobic bacteria at 37 ° C

Are not detected aerobic bacteria, as well as indica-
tors of water contamination, above the maximum allowed
value (in the 200 370C / 48 h). All microbiological devia-
tions are repaired, a successful rehabilitation extraordi-
nary analysis as such and confirmed. The results obtained
in this assay correspond to the test results of said test sites
and objects (Grabez, 2016 and Antoni¢, 2016).

CONCLUSIONS

Based on the test results of water outdoor pools for
swimming and recreation in seasonal two-year study pe-
riod, we can conclude the following:

* The results of all physical and chemical parame-
ters are within the permissible values and their
maintenance as these do not threaten the health
of users of the pool.

* By-products of disinfection of water is also pla-
ced within the allowable value, but they can be
more significantly reduced by various measures:
reduction in the intake of precursors derived
from the bodies of users by means of hygiene,
uklanjanjm precursor from the water to its tre-
atment or by dilution with fresh water and accu-
rate the disinfection process.

» Results of microbiological parameters are within
prescribed values, with sporadic exceedances,
upon receiving the information that the correcti-
ve measures repaired, and confirmed the succe-
ssful remediation interim analysis. Swimming
pool, open or closed, carries with it certain health
risks associated with microbiological quality of
water. Water Treatment reduces the extent of that
risk, but that most of the security measures users
can achieve only disinfection of water in the
pool and the constant maintenance of a residual
concentration dezinfikcionog assets.

» Test results confirmed the working hypothesis
,that the quality of the water depends largely on
the proper disciplinary proceeding purification
and disinfection of water, depending on the wor-
kload of the pool, the implementation of appro-

Ukupan broj aerobnih bakterija
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Grafikon 8. Ukupna broj acrobnih bakterija pri 37 °C

Nije utvrdeno prisustvo acrobnih bakterija, kao in-
dikatora zaprljanosti vode, iznad dozvoljenih vrijednosti
(200 pri 370C/48 h a $to je u saglasnosti i sa utvrdenom
malom vrijednos¢u mutnoée. Sva mikrobioloska odstu-
panja su sanirana, a uspjesna sanacija vanrednom anali-
zom kao takva i potvrdena.

Dobijeni rezultati u ovom ispitivanju korespondira-
ju sarezultatima ranijih ispitivanja navedenog lokaliteta i
objekta ispitivanja, a rezultat su provodenja preventivnih
aktivnosti na obezbjedenju zdravstveno bezbjedne vode
za kupanje i rekreaciju, prije svega primjenom principa
dobre higijenske prakse. (Danojevi¢, Stoisavljevi¢, Ba-
laban, 2009; Grabez, Rudi¢, 2016; Antonic i sar. 2016).

ZAKLIUCCI

Na osnovu rezultata ispitivanja vode otvorenih ba-
zena za kupanje i rekreaciju u dvogodisnjem sezonskom
periodu ispitivanja, moze se zakljuciti sljedece:

» Rezultati ispitivanja svih fizicko-hemijskih para-
metara se nalaze u granicama dozvoljenih vrijed-
nosti i njihovim odrzavanjem kao takvih ne ugro-
zavaju zdravlje korisnika bazena.

*  Sporedni proizvodi dezinfekcije vode se, takode, na-
laze u okviru dozvoljenih vrijednosti, ali se one mogu
jo$ znacajno smanyjiti razli¢itim mjerama: smanjenje
unosa prekursora koji poticu sa tijela korisnika putem
odrzavanja higijene, uklanjanjm prekusora iz vode
njenom obradom ili razblazivanjem svjezom vodom i
ta¢nim vodenjem procesa dezinfekcije.

* Rezultati mikrobioloskih parametara se nalaze u
propisanim vrijednostima, sa sporadi¢nim prekora-
¢enjima, koje je po saznanju korektivnim mjerama
sanirano, a uspjesna sanacija potvrdena vanrednom
analizom. Koristenje bazena, otvorenog ili zatvore-
nog tipa, nosi sa sobom i odredeni zdravstveni rizik
povezan sa mikrobioloskim kvalitetom vode. Preci-
$¢avanje vode smanjuje dijelom taj rizik, ali se naj-
veca mjera sigurnosti korisnika moze ostvariti tek
dezinfekcijom vode u bazenu i stalnim odrzavanjem
rezidualne koncentracije dezinfikcionog sredstva.

» Rezultatima ispitivanja je potvrdena radna hipote-
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priate sanitary-hygienic measures and user beha-
vior, as contributory factors of water pollution.”
Culture and self-discipline swimmers are contri-
butory factors to its security.

za ,,da kvalitet vode u bazenima u mnogome zavisi
od pravilno vodenog postupka precis¢avanja i de-
zinfekcije vode u zavisnosti od opterecenosti ba-
zena, provodenja odgovarajucih sanitarno-higijen-

skih mjera i ponasanju korisnika, kao doprinosnih
¢inioca onecis¢enja vode*,
» Kaulatura i samodisciplina kupac¢a su doprinosni ¢i-

nioci njenoj bezbijednosti.
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Abstract: This paper seeks to explore the role of de-
velopmental neuroscience in the context of sensory and
perceptual development of young children. Nurseries are
places that provide conditions for such a development
through nurturing as a part of educational process. Sen-
sory and perceptual development makes a basis to which
different sensory impressions, woven into social experi-
ence and mental reworking, are added so that they make
perception. Nursery workers are of great importance in
a child’s life and they have to be seen as people who are
capable of recognizing children’s feelings, of “getting to
them”, guiding them and providing them with contents
that will lead to the fulfillment of all of their potentials.
Key words: infants and toddlers, nurseries, developmen-
tal neuroscience, sensory and perceptual development,
educator.

INTRODUCTION

Upbringing and nurturing infants and toddlers is a
formative process that implies creating a stimulating en-
vironment where children acquire experiences of their
own and explore themselves and the world around them
by participating in it in accordance with their needs and
abilities (Pravilnik o Opstim osnovama predskoskog pro-
grama, 2006; Lazi¢, 2013). A nursery is a place where a
child lives, spends time, grows up and learns life skills,
starting as early as the age of six months (Coli¢, 1997;
Miljak, 2009; Zakon o predskolskom vaspitanju i obra-
zovanju, 2010). It is a place where a nursery worker di-
rectly participates and explores the educational process
in terms of conditions in which it is realized. A nursery
worker offers but does not impose, listens but does not in-
sist, always encouraging each child’s uniqueness and au-
thenticity. He/she approaches children with respect to their
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Apstrakt: Predmet rada je uvidanje doprinosa razvo-
jne neuronauke u kontekstu senzornog i perceptivnog
razvoja dece ranog uzrasta. U jaslicama se to ostvaruje
kroz proces nege koja je sastavni deo vaspitanja. Senzo-
rni i perceptivni razvoj ¢ine bazu na koju se nadovezuju
¢ulne impresije protkane kroz socijalno iskustvo i men-
talnu preradu i kao takve tvore dozivljaj. Zbog znacaja
koji ima u zivotu deteta, vaspitaca u de¢jim jaslicama je
potrebno razumeti kao nekoga ko je sposoban da pre-
pozna decja osecanja, da "ude’ u njih, da ih usmerava i
da ponudi sadrzaje kojima ¢e podstaci ostvarivanje de-
tetovog punog potencijala.

Kljuéne redi: dete ranog uzrasta, decje jaslice, raz-
vojna neuronauka, senzorni i perceptivni razvoj,
vaspitac.

Uvop

Vaspitanje i nega dece do 3 godine je formativni pro-
ces koji se vrsi kroz stvaranje podsticajne sredine u kojoj
dete stice iskustva po sopstvenom programu, u kojoj ot-
kriva sebe i svoju okolinu i u kojoj je aktivno u skladu sa
svojim potrebama i mogucnostima (Pravilnik o Opstim
osnovama predskoskog programa, 2006; Lazi¢, 2013).
Decje jaslice su mesto u kojem dete ve¢ od 6. meseca
zivota zivi, boravi, razvija se i uci zivotne vestine (Coli¢,
1997; Miljak, 2009; Zakon o predskolskom vaspitanju i
obrazovanju, 2010), mesto u kojem je vaspitac¢ direktni
ucesnik obrazovne prakse, istraziva¢ vaspitno-obrazv-
nog procesa u uslovima u kojima ga realizuje. On nudi, a
ne namece, osluskuje a ne insistira, podrzava razli¢itost
i autentiCnost deteta. Deci prilazi u skladu sa onim §to
Sto ih odlikuje, sa ciljem pronalazenja i podsticanja po-
tencijala i njihove kvalitativne nadogradnje u vidu mno-
gostranih razvojnih aspekata koji ¢e i¢i u pravcu ostvari-
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personal characteristics, aiming to reveal and encourage
their potentials which will be further enhanced in various
developmental aspects, leading to positive outcomes both
in terms of a child’s subjectivity and the educational pro-
cess (Klemenovi¢, 2009; Siegel & Payne Bryson, 2015).
A nursery worker is aware of the fact that human brain is
a social organ that undergoes quantitative and qualitative
changes with experience (Siegel & Payne Bryson, 2015),
which is the reason why the lower part of the brain and
its right side responsible for emotions are more developed
in infants, while understanding of reality comes later, de-
pending on social context. Therefore, a nursery worker
helps children to achieve integration of emotions and com-
prehension, thus carrying out a process-model curriculum
which, with its flexibility and ability to adapt to new situa-
tions and different activities, becomes a goal in itself, with
its own inner value (Klemenovi¢, 2009), encouraging an
adult person to develop and further enhance its quality.
The subject of this paper is the contribution of neuro-
science in the context of sensory and perceptual develop-
ment of infants and toddlers, and its aim is to define sensory
and perceptual development as a framework for achieving a
child’s general benefit and to point out certain activities that
can enable a qualitative advancement in a child’s growth.

Sensory and perceptual development in infancy

and early childhood

The first three years in a child’s life represent a pe-
riod of intense development when a child — a helpless being
completely dependant on the care and attention of an adult
person — gradually becomes capable of expressing his/her
needs in a clear and unambiguous way, understanding basic
causal links and participating actively in the social context
(Vigotski, 1977; Pijaze & Inhelder, 1988; Cuturié, 1993).
During this period, a child grows more, learns more, moves
more, and fights more than at any other time. Babies use
their natural drive to be mobile, they fall over and get up
again, learn about their surroundings through obstacles, de-
velop proprioception and achieve sensory integration (7he
Secret Life of Babies, 2014; Pekgetin et al., 2016). What
they achieve through these experiences is the ability to use
resources more successfully, and to understand themselves
and the world around them more effectively.

Receiving sensory impressions from our environment,
interpreting and organizing them make a complex psycho-
logical function that melts feelings and experiences and is
known as perception (Vojvodi¢, 2016). Since education is a
pre-planned, organized and purposeful activity whose aim
is developing every single child’s potentials, perception in
nurseries is more than mere noticing. It is a deliberate activ-

vanja pozitivnih ishoda decjeg subjektiviteta i vaspitno-
obrazovnog procesa (Klemenovi¢, 2009; Siegel & Payne
Bryson, 2015). Svestan je ¢injenice da je mozak socijalni
organ koji ostvaruje kvantitativne i kvalitativne promene
zahvaljujuci iskustvima (Siegel & Payne Bryson, 2015),
zbog Cega deca ranog uzrasta imaju razvijeniji donji deo
mozga i njegovu desnu polovinu koje odlikuju osec¢anja,
dok razumevanje stvarnosti dolazi kasnije i zavisno je od
socijalnog konteksta. Zbog toga pomaze deci da dosegnu
integraciju ose¢anja i razumevanja. Na ovaj nacin ostva-
ruje proces-model kurikulum koji svojom fleksibilnoscu
1 mogucnostima prilagodavanja novonastalim uslovima 1
promenjenim aktivnostima postaje sam sebi cilj sa svoj-
stvenom unutrasnjom vredno$éu (Klemenovi¢, 2009),
ohrabruju¢i odraslu osobu da ga kvalitativno nadogradu-
je i unapreduje.

Predmet rada je uvidanje doprinosa razvojne neuro-
nauke u kontekstu senzornog i perceptivnog razvoja dece
ranog uzrasta. Cilj rada je definisanje senzornog i per-
ceptivnog razvoja kao okosnice dosezanja opste dobrobi-
ti deteta i ukazivanje na aktivnosti kojima se omogucava
njihov kvalitativni iskorak. Primenjeno je teorijsko istra-
zivanje 1 analiza sadrzaja kao pripadajuci istrazivacki
postupak.

Senzorni i perceptivni razvoj dece jaslenog

uzrasta

Prve tri godine Zivota su period intenzivnog razvoja
deteta koje od nemo¢nog bica, u potpunosti zavisnog od
brige i paznje odrasle osobe, postaje sposobno da iskaze
svoje potrebe na jasan i nedvosmislen nacin, da razume
osnovne uzrocno-posledi¢ne veze i da aktivno ucestvuje
u socijalnom kontekstu (Vigotski, 1977; Pijaze & Inhel-
der, 1988; Cuturi¢, 1993). U to vreme raste vise, uci vise,
krece se vise 1 bori vise nego Sto ¢e to ikada Ciniti, koristi
prirodnu potrebu za pokretom, pada i ustaje, upoznaje
stvarnost kroz prepreke, razvija propriocepciju i ostvaru-
je senzornu integraciju (7he Secret Life of Babies, 2014;
Pekgetin et al., 2016). Posledice koje kroz ta iskustva
nosi, pomazu detetu u uspeSnijem koriS¢enju resursa,
potpunijem razumevanju sebe i stvarnosti.

Primanje utisaka iz okruzenja putem c¢ula, njiho-
va prerada i organizacija ¢ini slozenu psihicku funkciju
poznatu pod imenom opaZzanje, kojom se sjedinjuju ose-
¢aji 1 iskustvo (Vojvodi¢, 2016). S obzirom na to da je
vaspitanje planirana, organizovana, svrhovita delatnost
koja se sprovodi sa ciljem razvoja potencijala svakog
deteta, opazanje u jaslicama je vise od pukog primeci-
vanja. Ono je namerna aktivnost koja se sprovodi radi
potpunijih culnih percepcija, njihovog prepoznavanja u
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ity that results in improved sensory perceptions, their recog-
nition in repeated situations and adequate transferring of the
acquired knowledge to new contexts. Perception is a func-
tion that babies learn, and nurseries provide an environment
that offers a number of experiences that will enhance their
sensory and perceptual development (Pravilnik o Opstim
osnovama predskolskog programa, 2006).

Sight

Immediately after the birth, a newborn’s eyes are
looking for a human face and within twenty minutes
the baby is able to imitate facial expressions of adults.
A newborn baby can see most clearly at the distance of
20 cm, which is the distance of a mother’s eyes from the
baby during feeding (The Secret Life of Babies, 2014).
Consequently, adults instinctively lean towards a baby to
position themselves at this distance, and their facial ex-
pressions become slower and exaggerated.

Hearing

Although a newborn’s ears are entirely covered
with liquid, they work quite well after the birth, so that
babies can hear all the sounds around them (7he Secret
Life of Babies, 2014). They get used to loud sounds dur-
ing the prenatal period when they listen to their mother’s
heartbeats which is the sound with dB level ranging from
80-110 decibels. This corresponds to the sound made by
a vacuum cleaner, a car on a flat road or a symphonic
orchestra (Deli¢, 2014). Even number of hearing organs,
which make the real sound through refraction, reduces
echo. Adults, who seem to be (un)aware of this fact, in-
stinctively pronounce simple repetitive sounds.

Touch

This powerful sense is used to express love and con-
cern for others, it enables us to explore the world around
us, make connections, build up confidence and form an
image of the significant Other (Stefanovi¢-Stanojevic,
2005). It is an instance of evolutionary adaptation, a form
of an instinctive behaviour developed in the childhood,
whose function is to protect a child from danger, and is
reflected in children’s keeping close to their custodian
(Stoji¢, Divljan & Avramov, 2010; The Secret Life of Ba-
bies, 2014). Unfortunately, not all children are blessed
with supporting adults, so that their touch, which should
be a touch of love, to some children mean everything
but that (Lazi¢, Muskinja, Majki¢, 2016). Consequently,
there are significant differences in brain size, to the ad-
vantage of children who grow up in a supportive envi-
ronment. Children who have negative experiences build

ponovljenim slucajevima i otiskivanja na nove slucaje-
ve koji pogoduju primeni prethodno saznatog. Opazanje
je funkcija koja se uci, zbog Cega su jaslice okruzenje
koje moze pruziti znacajan broj iskustava u senzornom
1 perceptivnom razvoju (Pravilnik o Opstim osnovama
predskolskog programa, 2006).

Culo vida

Odmah po rodenju, bebine o¢i traze ljudsko lice i
ve¢ u prvih 20 minuta u stanju je da oponasa mimiku
koju ima odrasli iz njegovog vidnog polja. Novorodence
najbolje vidi na udaljenosti od 20 cm, Sto odgovara uda-
ljenosti maj¢inih ociju od bebe dok je doji / hrani (The
Secret Life of Babies, 2014). Ova fokusiranost bebe na
ljudsko lice za posledicu je dala intuitivno priblizavanje
odraslih upravo na ovu udaljenost i usporenu i prenagla-
Senu mimiku.

Culo sluha

lako su u potpunosti prekrivene te¢noscu, bebine
usi po rodenju veoma dobro rade, te Cuju sve zvuke oko
sebe (The Secret Life of Babies, 2014). Naviknute su na
glasne zvuke jer je u prenatalnom periodu beba slusala
otkucaje majcinog srca koji se nalaze u rasponu od 80
do 110 decibela, Sto odgovara zvucima nekih usisivaca,
automobila na ravnom putu i simfonijskog orkestra (De-
1i¢, 2014). Paran broj organa ¢ula sluha koji prelamanjem
daje pravi zvuk, za rezultat daje manji eho. Odrasli koji
se staraju o detetu su toga (ne)svesni, te intuitivno izgo-
varaju jednostavne glasove koje ponavljaju.

Culo dodira

Ovim moénim cCulom se iskazuju ljubav i pazZnja,
omoguéava upoznavanje sveta, ostvarivanje vezano-
sti, sticanje osnovnog poverenja i formiranje predstave
o znacajnom drugom (Stefanovi¢-Stanojevié, 2005). U
pitanju je evoluciona adaptacija, oblik instinktivnog po-
nasanja koje se razvija tokom detinjstva, sa funkcijom
zastite deteta od opasnosti preko blizine staratelja (Sto-
ji¢, Divljan & Avramov, 2010; The Secret Life of Babies,
2014). Nazalost, zivot nije svoj deci podario podrzava-
juce odrasle, pa njihov dodir, koji bi trebalo da je dodir
ljubavi, nekoj deci je sve samo ne to (Lazi¢, Muskinja,
Majki¢, 2016). Zbog toga se ostvaruju znacajne posle-
dice i1 na veli¢inu mozga, u korist deteta koje odrasta u
podrzavaju¢em okruzenju. Dete, usled iskustava kojima
je izlozeno, gradi odnos nepoverenja, Sto doprinosi jos
veéem stepenu njegove nesigurnosti, teskobe i anksio-
Znosti.
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a relationship of distrust, which further increases their
feelings of insecurity, anguish and anxiety.

Taste and smell

Breastfeeding provides everything a baby needs
during the first six months of life (Ki$ Miljkovi¢, 2015),
and after that solid food, which fosters intensive growth
and development of infants, is introduced. The introduc-
tion of solids starts with sweet food that provides energy
and tastes familiar to babies. Babies have a clear aver-
sion towards vegetables and intuitively reject green food,
which might be connected to the inherited fear of poison-
ous plants and/or thorns (The Secret Life of Babies, 2014).
Smell is closely connected to taste, and in working with
young children the greatest attention is devoted to dif-
ferent tastes and smells of food. Apart from that, smells
are also connected to hygiene and spending time in the
open air (Pravilnik o Opstim osnovama predskolskog
programa, 2006).

Gross motor skills

Gross motor skills are the basis of psychomotor de-
velopment (Cuturi¢, 1993). Once they have stood up and
tried to walk, babies will never give up. Movement is a
natural need of the human body, and its urge to be mo-
bile is inexorable. The process of moving changes the
perception of reality and through this important activity
children learn about their environment, their own place
in it and they begin to understand causal links.

Communication

In the first two years of life babies communicate and
show their feelings by cooing, waving hands in joy or
clearly expressing distress and anger. The development
of speech organs is stimulated by smiling and laughing.
Smiling is inherited, and all babies smile even if they
have never seen a smile or heard anyone laughing before
(The Secret Life of Babies, 2014). Babies utter sounds
that are common to all languages, and they possess ex-
ceptional potentials for learning more than one language
(When Children Speak More Than One Language, 2014).

DiscussioN

Every time an educator talks or pays attention to a
child, he/she exposes the child to sensory experiences and
makes the child’s brain grow. In interaction with adults,
children interpret their own experiences thus stimulating
different parts of the brain, which enables creating new
ideas, insights and creative thinking. These connections
become stronger every time they make an eye contact,

Culo ukusa i mirisa

Ishrana maj¢inim mlekom u prvih Sest meseci Zivo-
ta obezbeduje bebi sve $to joj je potrebno (Kis Miljkovic,
2015), nakon cega se uvodi ¢vrsta hrana. Njome se pot-
pomaze intenzivan rast i razvoj odojceta. Zapocinje se sa
slatkom hranom koja ima dovoljno energije, a ukusom
podseca na poznato. Bebe iskazuju jasan otpor prema
konzumiranju povréa i intuitivno ne vole da jedu zele-
nu hranu, $to se objasnjava nasledenom distancom od
biljaka zbog otrova i/ili trnja (The Secret Life of Babies,
2014). Culo mirisa je u tesnoj vezi sa ¢ulom ukusa, pa se
u radu sa decom ranog uzrasta najveca paznja obraca na
razlic¢ite ukuse i mirise hrane. Odvojeno, mirisi se vezu-
ju za higijenu i boravak na vazduhu (Pravilnik o Opstim
osnovama predskolskog programa, 2006).

Krupna motorika

Krupna motorika je okosnica psihomotornog ra-
zvoja (Cuturi¢, 1993). Kada se jednom popne u stojeéi
polozaj i pokusa da hoda, dete ne odustaje, jer je pokret
prirodna potreba ljudskog tela, a Zelja da postane po-
kretno je nezaustavljiva. Kroz proces hodanja percepcija
stvarnosti postaje drugacija, a dete kroz ovu znacajnu ak-
tivnost uci o okruzenju, svom mestu u njemu i pocinje da
razume uzrocno-posledicne veze.

Komunikacija

Prve dve godine zivota dete komunicira, pa su jezici
poput gukanja, radosnog mahanja rukama, jasnog iskazi-
vanja uznemirenosti i besa, pokazatelji njegovih stanja i
osecanja. Razvoj govornog aparata neguje se osmehom
i smehom. Osmeh je nasledna radnja i ¢ine je sve bebe,
cak i slepe, iako nikada nisu videle osmeh niti smeh (7he
Secret Life of Babies, 2014). Bebe izgovaraju glasove
koji odlikuju sve jezike sveta, a iskazuju izuzetne poten-
cijale za ucenje vise od jednog jezika (When Children
Speak More Than One Language, 2014).

Diskusua

Svaki put kada vaspita¢ prica sa detetom, bavi se
njime, izlaze ga culnim iskustvima i ¢ini da mu mozak
raste. U interakciji sa odraslima dete povezuje svoja
iskustva, samim tim i razli¢ite delove mozga koji omo-
gucavaju stvaranje novih ideja, uvida i kreativnog mislje-
nja. Te veze se osnazuju svaki put kada se ostvari kontakt
o¢ima, svaka nova re¢ koja se razmeni sa detetom, svaki
put kada se u socijalnom kontekstu dete nasmeje (Shlain
et al., 2012). Zivot se upoznaje Zivljenjem i iskustvenim
ucenjem, a senzorni i perceptivni stimulusi pogoduju ra-
zvoju ¢ulnog opazanja i razumevanju sebe i drugih.
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hear a new word or smile in a social context (Shlain et al.,
2012). Life is comprehended through living and learn-
ing from experience, and sensory and perceptual stimuli
invigorate the development of sensory perception and
children’s understanding of both themselves and others.

A child’s brain keeps record of every experience. The
lack of selection of (un)important information and their
huge influx activates the lower part of the brain responsible
for feelings so that a child becomes overflowed with emo-
tions, which is the cause of tantrums (Siegel, Payne-Bryson,
2015). In that case, the educator should make a connection
with the child and help him/her calm down (comfort the
child in a soothing voice, hug him or hold him tight — de-
pending on the situation) and move him/her away — physi-
cally and symbolically — from the dominant feeling of un-
pleasantness. After that, the upper part of the brain, respon-
sible for thinking, should be engaged by focusing the child’s
attention by questions, insights and negotiations.

CoNCLUSION

Fulfilling children’s true potentials in nurseries
should be viewed holistically. It means that educators must
be aware that a child lives in the given moment, as well
as of the influence of every single experience on a child’s
overall development. All the experiences that children
are exposed to from the age of six months in this form of
educational work affect their perception of the world. Sen-
sory and perceptual development makes a basis to which
sensory impressions are added. These impressions are wo-
ven into social experience and its mental reworking thus
creating a perception. It means that a stimulating environ-
ment “invites” young children to participate in it actively
and provides them with an opportunity to play out what
they have experienced, to establish behaviour patterns, to
comprehend previous and anticipate future experiences.
Besides, such an environment enhances the development
of neural networks and builds up an adequate attitude to-
wards the challenges of growing up.

LITERATURA / REFERENCES

Decji mozak belezi svako prozivljeno iskustvo. Izo-
stanak selekcije u mozgu za prijem (ne)bitnih informaci-
ja i njihov visoki priliv, aktivira donji deo mozga kojim
dete oseca, pa bude preplavljeno osecanjima, $to uzro-
kuje tantrume (Siegel, Payne-Bryson, 2015). Vaspitac bi
tada trebalo da se poveze sa detetom i pomogne mu da
se smiri (u zavisnosti od situacije - teSenjem i umiruju-
¢im glasom; grljenjem; ¢vrstim stiskom 1 grljenjem), te
ga fizicki i simbolicno odmakne od dominantnog ose-
¢aja neprijatnosti. Onda nastupa angazovanje gornjeg
dela mozga, zaduzenog za razmisljanje, tako Sto se dete
zainteresuje pitanjima, uvidima i pregovorima koje ¢ini
odrasla osoba.

ZAKLIUCAK

Ostvarivanje detetovih punih potencijala u jaslica-
ma je neophodno shvatiti holisticki. To znaci da je vas-
pita¢ svestan uticaja svakog pojedinacnog iskustva na
celokupni razvoj deteta, kao i Cinjenice da dete ranog
uzrasta zivi u trenutku. Zbog toga sva iskustva kojima
se izlazu deca od 6. meseca zivota u ovom obliku vaspit-
no-obrazovnog rada, uti¢u na njihovo razumevanje sveta.
Senzorni i perceptivni razvoj ¢ine bazu na koju se nado-
vezuju Culne impresije koje su protkane kroz socijalno
iskustvo i mentalnu preradu i kao takve tvore dozivljaj.
To znaci da se deci ranog uzrasta kroz stimulativno okru-
zenje koje ih ’poziva’ na aktivno ucesée, omogucava
proigravanje prozivljenog iskustva, utvrdivanje obrazaca
ponasanja, razumevanje prethodnih i predvidanje budu-
¢ih iskustava. Pored toga, ovo okruzenje deci omogucava
i osnazivanje uspostavljenih neuronskih veza i pravilno
postavljanje prema izazovima odrastanja.

Deli¢, V. (2014). Fizika zvuka. Pristupljeno 17.04.2017. na: http://vtsns.edu.rs/wp-content/uploads/2014/03/AT-1-Fizika-zvuka.pdf
Kis Miljkovi¢, T. (2015). Kako se majcino mleko prilagodava bebinim potrebama? Pristupljeno 17.04.2017. na: http://superbeba.

com/2015/01/24/kako-se-majcino-mleko-prilagodava-bebinim-potrebama/

Klemenovi¢, J. (2009). Savremeni predskolski programi. Novi Sad: Savez pedagoskih druStava Vojvodine; Vrsac: Visoka skola strukovnih

studija za obrazovanje vaspitaca ,,MihailoPalov*.

Lazi¢, S. (2013). Konstruktivizam — paradigma predSkolskog vaspitanja i obrazovanja 21. veka. U: D. Peri¢ (ur.), Razvojne karakteristike

deteta predskolskog uzrasta, str. 19-28. Dostupno na: http://www.tims.edu.rs/wp-content/uploads/2014/10/Zbornik-radova-2013.pdf

Lazi¢, S., Muskinja, I. & Majki¢, K. (2016). U svetu senki — vodic kroz podrsku detetu zrtvi porodicnog nasilja, zlostavljanja i zanemarivanja.
Akreditovan seminar ZUQYV, kataloski broj 598. Dostupno na: http://katalog2016.zuov.rs

Miljak, A. (2009). Zivljenje djece u vrtiéu. Zagreb: SM Naklada d.o.o.

Jun/June, 2017

67



SVETLANA Lazi¢:
RAZVOINA NEURONAUKA U FUNKCIJI SENZORNOG I PERCEPTIVNOG RAZVOJA DECE SPORTSKE NAUKE I ZDRAVLIE 7(1):63-68

Pekgetin, S., Aki, E., Ustiinyurt, Z. & Kaythan, H. (2016). The Efficiency of Sensory Integration Interventions in Preterm Infants. Perceptual
and Motor Skills, 123(2), 411-423.

Pijaze, Z. & Inhelder, B. (1988). Intelektualni razvoj deteta. Beograd: Zavod za udzbenike i nastavna sredstva.

Pravilnik o Opstim osnovama predskolskog programa (Prosvetni glasnik broj 14/2006).

Shlain, T., Sawyer, S. & Goldberg, N. (2012). BRAIN POWER: From Neurons to Networks. Pristupljeno 18.02.2016. na: https://www.youtube.
com/watch?v=zLp-edwiGUU

Siegel, D., Payne Bryson, T. (2015). Razvoj djecjeg mozga. Split: Harfa.

Stefanovi¢-Stanojevi¢, T. (2005). Emocionalni razvoj licnosti. Nis: Prosveta.

Stoji¢, O., Divljan, S. & Avramov, N. (2010). Adaptacija dece jaslenog uzrasta u kontekstu teorije afektivne vezanosti: iskustva predskolskih
ustanova Srema. Primenjena psihologija, Br. 4, 357-376.

The Secret Life of Babies (2014). Oxford Scientific Films LTD. Pristupljeno 20.02.2017. na: http://www.pbs.org/video/2365621954/

Coli¢, V. (1997). Decje jaslice — gledane iz antropoloskog ugla. Beograd: Institut za pedagogiju i andragogiju Filozofskog fakulteta Univerzi-
teta u Beogradu.

Cuturi¢, N. (1993). Prve tri godine Zivota. Zagreb: Skolska knjiga.

Vigotski, L. (1977). Misljenje i govor. Beograd: Nolit.

Vojvodi¢, P. (2016). Opazanje (percepcija). Pristupljeno 20.02.2017. na: http://psihocentrala.com/zivotne-teme/psihijatrija-i-psihologija/opa-
zanje-percepcija/

Zakon o predskolskom vaspitanju i obrazovanju (Sluzbeni glasnik RS broj 18/2010).

When Children Speak More Than One Language (2014). Ontario: Best Start Resource.

Primljen: 17.april 2017. / Received: April 17, 2017
Prihvacen: 22. maj 2017. / Accepted: May 22, 2017

68 www.Siz-au.com



INSTRUCTION FOR AUTHORS SUBMITTING PAPERS

TITLE OF PAPER (TWO LINES AT THE MOST)
First and last name of the first author!, First and last name of the second author?
"Name of the Organization, Name of the Organization

Abstract: Every paper must contain the abstract. You should bring basic idea with final results of research to
abstract. Paper should be written according the guideline bellow. Abstract may contain up to 250 words.
Keywords: Maximum of five, key words or phrases, separated by commas.

The paper must contain clear introduction, problem statement, method of resolving the problem, results, conclu-
sion, and references. It shoud not contain more than 8 pages of A4 format (21 x 29.7 cm) including figures, tables,
references. Paper margins must be: top and bottom 2.5 cm, inside 2.5 cm and outside 2 cm. Pages are not ought to
be numbered.

The paper title (use 12 point Times New Roman type of text; the title must be highlighted with Bold option) sho-
uld be positioned in the middle of the first page, shifted two spaces, font size 10pt, below top margin. After the title,
one should leave one space, font sizel0 pt. The paper must be sent to the Congress Programme Board in electronic
form (DOC) via Paper Submission Form, or as an email attachment to siz@apeiron-edu.eu.

There should be a caption above the table, which says, for example ,,Table 1. Intercorrelation matrix”. Below the
figure, there should be the figure number and legend, for example “Figure 3: Work with preschoolers”.

The Editorial Board accepts manuscripts written in English (American English or British English) and optio-
nally in Slavic language.

Manuscripts may be rejected if written in poor English or Slavic language. The author is fully responsible for
the style (formal, unbiased in any sense), language, and content of the paper. Yet, the Editorial Board has the right to
comment on the form and language of the paper before it is accepted for publication. A good, standard command of
grammar is expected in written English. Please, avoid non-standard abbreviations.

REFERENCE

It is necessary to cite all sources used for your paper. APA citation style is recommended.

Authors must write the Contact of the corresponding author with his/her full name, academic title, institution,
address, e-mail address and phone number (optionally).

REVIEW PROCESS

Submissions to the journal will initially be evaluated by the Editorial Board using several criteria: the appropria-
teness of the topic and content for the journal; the editing (preparation of the manuscript) and format; and “general”
merit. If these criteria are met, the submission will undergo a double-blind review process by at least two acknowled-
ged and independent reviewers, with the review process taking up to 8 weeks.

Only the papers that receive positive reviews will be accepted. One of the crucial reasons for the review is to
provide quotations and references of relevant literature. The Editorial Board has the right to comment on the form of
the paper before it is accepted for publication. The Editorial Board is not obliged to publish papers in chronological
sequence of their receipt or in the sequence in which they have been accepted for publication. No substantial part of
the submission should have been published elsewhere. The adducing of the results in extracts, summaries, abstracts,
dissertations and Master’s theses, reviews and conference papers (up to three pages, containing abstracts, graphical
presentations and references) are not considered as publishing. If the manuscript contains the results that have already
been published, the author(s) must get the consent of the first publisher and quote the source clearly.









Sadrzaj/Content:

Psiholoski talent i obiljezja mentalnog zdravlja kod rukometasa i FTUKOMELASICA .........ccerreueesmessmrsmmsssesssrsesssessssssessssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssassssnes 5
Katarina Pau$ek, Drago Pausek, Damir Sertic, SaSa Missoni, Josko Sindik
Psychological Sporting Talent and Indicators of Mental Health at Young Male and Female Handball Players

Uticaj uglovnih vrijednosti segmenata tijela na duzinu izbacaja kugle u ProjeKCiji (Z) 05 .......crwrereererrerrerreeserrerseereeseeseeeeeessessessessessessessessessessessessesssssssssssssssenses 13
Osmo Bajric, Alija Biberovi¢, Zlatan Saracevic, Branimir Miki¢
Influence of Angular Values of Body Segments on the Distance of the Throw Out In (Z) Axis

Pregled istrazivanja razvoja eksplozivne snage u kosarci 22
Du$an Nikoli¢, Miodrag Koci¢, Andela Dosi¢, Marina Velickovic
Research Review of the Development of the Explosive Strength in Basketball

Stavovi studenata akademije dramskih umjetnosti u Banjoj Luci prema fizickom vjezbanju 37
Nenad Radevié, SiniSa Vukadinovi¢
Attitudes of Students of the Academy of Dramatic Arts in Banja Luka on Physical Exercise

Razlike motorickih dostignuca u kosarci kod ucenika osnovne Skole 44
Sanjin DzZaji¢, Danijela Kuna
Motor Achievements Differences In Basketball for Junior High School Students

Rezultati ispitivanja zdravstvene bezbjednosti vode otvorenih bazena rekreacionog centra ,,Fortuna® Banja LUK ..........coceeereureeneeneeneenseneessensesesessessessensenes 52
Bogoljub Antonic, Ljiliana Stojanovic-Bjelic, Habiba Ganic, Rosa Bajci¢, Gordan Baji¢
Results of the Health Security Open Swimming Pools and Recreation Center “Fortuna” Banja Luka

Razvojna neuronauka u funkciji senzornog i perceptivnog razvoja dece 63
Svetlana Lazi¢
Developmental neuroscience in the function of sensory and perceptual development of children

ISSN 2232-68211

?72232"8621005

9




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




