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Abstract: The aim of this study was to determine any
potential differences in the changes of individual an-
thropometric characteristics and motor skills of female
volleyball players from the DIF volleyball school, aged
between 12-15 years, who were tested before and after
a continuous six-month training process. The sample
consisted of 50 female volleyball players from the DIF
volleyball school, aged 12-15 years, who trained four
times a week for 90 minutes per session. All subjects were
tested before and after the six-month continuous training
process. Anthropometric characteristics, such as body
height, body mass, body fat percentage, muscle per-
centage, body mass index, and arm span measurement,
were determined for all subjects. Motor skills were also
evaluated, including hand grip strength, flexibility of the
muscles of the back of the thigh, flexibility of the shoul-
der girdle, explosiveness of the shoulder girdle muscles,
explosiveness of the leg muscles (high jump), and agil-
ity. The results showed a statistically significant differ-
ence in body height, BMI, arm span, hand grip strength,
overhead stick rotation, sit and reach, and medicine ball
throwing. One of the limitations of this study was the in-
sufficient sample size. However, despite this limitation,
the results can be considered as a significant initial basis
for examining the relationship between anthropometric
parameters and motor skills, which can contribute to the
existing knowledge in this area. It is important to note
that only well-dosed and organized physical activity can
lead to improvement in the results of young athletes.
Keywords: training, motor skills, anthropometric
characteristics, continuous training process, physical
activity.

INTRODUCTION
Each sport or sport branch has its unique set of

factors that influence the outcome. Different types of

SaZetak: Cilj ovog istrazivanja je bio da se utvrdi da li
postoji razlika u promeni individualnih antropometrijskih
karakteristika i motorickih sposobnosti odbojkasica skole
odbojke DIF, uzrasta 12-15 godina, koje su testirane pre i
posle kontinuiranog trenaznog procesa u trajanju od Sest
meseci. Uzorak je ukljucivao 50 ispitanika — odbojkasica
skole odbojke DIF uzrasta 12-15 godina, koje su trenirale
odbojku cetiri puta nedeljno i svaki trening je trajao 90
minuta. Odbojkasice su testirane pre i nakon kontinuira-
nog trenaznog procesa u trajanju od 6 meseci. Svim ispi-
tanicama su se odredivale antropometrijske karakteristi-
ke - telesna visina, telesna masa, procenat telesnih masti,
procenat misica i indeks telesne mase, merenje raspona
ruku. Zatim su procenjene motoricke sposobnosti: jacina
stiska Sake, fleksibilnost misica zadnje loze buta, fleksi-
bilnost ramenog pojasa, eksplozivnost misica ramenog
pojasa, eksplozivnost misica nogu (skok uvis) i agilnost.
Rezultati ukazuju na to da je postojala statisticki znacajna
razlika u varijablama telesna visina, BMI, raspon ruku,
jacina stiska Sake, iskret palicom, pretklon u sedu i ba-
canje medicinke. Kao nedostatak ovog istrazivanja, moze
da se navede nedovoljno veliki uzorak ispitanika. Uprkos
ogranicenjima ovog istrazivanja, dobijeni rezultati mogu
biti znacajna inicijalna osnova za ispitivanje relacije an-
tropometrijskih parametara i motorickih znanja, sto omo-
gucava relevantan teorijski doprinos postojecim saznanji-
ma u ovoj oblasti. Samo dobro dozirana i organizovana
fizicka aktivnost moze dovesti do poboljSanja u rezultatima
mladih sportista.

Kljucne reéi: trening, motoricke sposobnosti, antro-
pometrijske karakteristike, kontinuirani trenazni proces,
fizicka aktivnost.

Uvob
Svaki sport, odnosno sportska grana ima svoju jedin-

stvenu strukturu faktora koji uticu na sportski rezultat. Sva-
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sports demand specific skills, which are developed
through training. The scope, intensity, and type of train-
ing play a crucial role in shaping the human body and
the movements it can perform. Thus, different sports
create different motor skill profiles for each of them
(Ferioli, Rampinini, Bosio, La Torre, Azzolini & Coutts,
2018). Volleyball is an engaging, interesting, complex,
and dynamic sport. The game involves quick transfer
of actions from one side of the court to the other, and
teams strive to win by achieving a greater number of
points through successful attacking or outsmarting the
opponent. Volleyball demands a series of motor actions
to be performed correctly and efficiently; therefore,
training to improve those elements positively impacts
the development of motor skills (Nesi¢, Sikimi¢, Ili¢,
& Stojanovi¢, 2011). Volleyball training for children
should not be a mini version of adult training. At the
beginning, training should focus on the development
of children’s physical, cognitive, and social skills, not
on volleyball game demands. Additionally, the train-
ing should follow a pedagogical approach towards
children, as significant mistakes can occur otherwise
(Jankovi¢ & Mareli¢, 2003). Several scientific studies
have recorded a significant number of similar studies
demonstrating the influence of the training process on
the anthropological status of female volleyball players.
Nesi¢, Ili¢, Majstorovi¢, Grbi¢, & Osmankac (2013)
examined quantitative changes in general and specific
motor skills influenced by a three-month experimental
treatment of volleyball training. The authors found that
the experimental program contributed to a positive shift
in all variables (standing long jump, block range, 20m
run, Russell-Lange test - fingering, Russell - Lange’s
test - “bump,” and Russell-Lange’s test - serve) in
a sample of 40 female volleyball players aged 13-14
years. In another study, Nesi¢, Majstorovi¢, Osmankac,
Milenkoski, and Uslu (2014) concluded that different
ages of young volleyball players showed significant
differences in motor skills such as agility, jumpiness,
flexibility, and noticed anthropometric characteristics, a
consequence of the positive effects of continuous train-
ing. Lehnert, Sigmund, Lipinska, Vatekova, Hroch, &
Xaverova (2017) conducted a study where twelve young
female volleyball players participated in an eight-week
preseason training program. The results indicated nu-
merous positive changes in physical performance and
the risk of injury, despite the lack of body mass and its
composition.

The aim of this study is to determine the potential
difference in change of individual anthropometric char-

ka vrsta sporta, pred onoga ko se njome bavi, stavlja karak-
teristicne zahteve u pogledu sposobnosti koje su potrebne za
uspesno ucestvovanje i takmicenje. Te sposobnosti se razvi-
jaju 1 unapreduju kroz treninge koji svojim obimom, tipom i
intenzitetom uti¢u na oblikovanje ljudskog tela i kretnji koje
ono moze da izvede, pa tako razliCite sportske grane kreira-
ju drugacije profile motorickih sposobnosti kod svakog od
njih (Ferioli, Rampinini, Bosio, La Torre, Azzolini, Coutts,
2018). Odbojka je vrlo atraktivna, interesantna, komplek-
sna 1 dinamicna sportska grana, sa brzim transferom akcija
sa jedne strane terena na drugi, u kojoj timovi nastoje da
dodu do pobede postignuvsi veci broj poena, putem uspes-
nog napada ili nadmudrivanjem protivnika. S obzirom da
osnovni odbojkaski elementi ukljucuju i ¢itav niz motoric-
kih radnji kako bi njihovo izvodenje bilo pravilno, ujedno i
efikasno, razumljivo je i potpuno opravdano ocekivati da ¢e
trenazni rad na poboljsanju tih elemenata uticati i na razvoj
motorickih sposobnosti (Nesi¢, Sikimi¢, Ili¢ i Stojanovic,
2011). Trening odbojke za decu nije ,,mala* verzija treninga
za odrasle. U pocetku trening mora biti zasnovan na razvo-
ju fizickih, kognitivnih 1 socijalnih sposobnosti dece, a ne
na zahtevima odbojkaske igre. Takode, jako bitno je da se
trening bazira na pedagoSkom pristupu trenera u odnosu na
dete, jer je moguce napraviti velike greske ukoliko se druga-
¢ije bude radilo (Jankovi¢ i Mareli¢, 2003). Treneri mladih
kategorija moraju znati kada je optimalno vreme za poce-
tak bavljenja odbojkom, kada je vreme za specijalizaciju po
igrackim funkcijama i u kojem uzrastu mozemo ocekivati
vrhunske rezultate. Postoji nekoliko faza sportskog razvoja
s obzirom na uzrast (Bompa, 2000): inicijacija (po¢etna faza
treninga za uzrast od 6 do 10 godina), oblikovanje sportiste
(uzrast od 11 do 14 godina), specijalizacija (uzrast od 15 do
18 godina), vrhunski sport (uzrast od 19 godina i stariji). U
dosadasnjim nauc¢no-istrazivackim radovima, zabelezen je
znacajan broj slicnih studija koje su pokazale uticaj trenaz-
nog procesa na antropoloski status odbojkasica.

Nesic, Ili¢, Mjstorovi¢, Grbi¢ i Osmankac (2013) is-
pitivali su kvantitativne promene u ops$tim i specificnim
motorickim sposobnostima pod uticajem tromesecnog ek-
sperimentalnog tretmana — trening odbojke. Na uzorku od
40 odbojkasica uzrasta 13-14 godina, autori su ustanovili da
je eksperimentalni program doprineo pozitivnom pomaku
u svim varijablama (skok u dalj iz stojeceg polozaja, domet
iz bloka, tr¢anje na 20 m, Rasel-Langeov test - prsti , Rasel
— Langeov test —,,¢eki¢* 1 Rasel-Langeov test — servis), $to
je slucaj 1 kod nasih odbojkasica testiranih nakon programa
treninga od Sest meseci. U drugoj studiji, koju su sproveli
Nesi¢, Majstorovi¢, Osmankac, Milenkoski i Uslu (2014) je
zakljuceno da medu mladim odbojkasima razli¢itog uzrasta
postoje znacajne razlike u motori¢kim sposobnostima kao
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acteristics and motor skills of female volleyball play-
ers from the “DIF” volleyball school, aged 12-15 years,
who were tested before and after six months of continu-
ous training.

METHOD

A prospective study was conducted to assess the
motor skills and physical characteristics of 50 female
volleyball players aged 12-15 years, who trained four
times a week at the “DIF” volleyball school. The trai-
ning sessions lasted 90 minutes and included technical
elements of the spike, serve, fingering, and bump, as well
as strength exercises. The focus was on the development
and learning of the technique. The study included only
those players who did not have any injury that could
affect the results. Anthropometric characteristics such
as body height, body mass, body fat percentage, muscle
percentage, and body mass index were measured using
appropriate instruments. Arm span was measured using
a meter. Motor skills were assessed using various tech-
niques such as hand grip strength using a dynamometer,
hamstring flexibility using a box, shoulder girdle flexibi-
lity using a stick, shoulder girdle muscle explosiveness
using a medicine ball, leg muscle explosiveness using
high jump and vertical jump tests, and agility using the
X test. The data obtained was analyzed using descriptive
statistics, and all measurements were described by mean,
standard deviation, minimum, maximum, coefficient of
variation, and t-test for dependent samples. Excel and
statistical programs were used for database preparation
and processing. A p-value of less than 0.05 was conside-
red statistically significant.

REsuULTS

Table 1 displays the average body height of 161.5
cm at the initial measurement, while in Table 2, the final
measurement shows an average height of 163 cm. The
body mass did not show significant changes. The arm
span was 162 cm in the first measurement and increased
proportionally to 163 cm in the final measurement. As
body height increases, there is a corresponding increase
in arm span, which can sometimes exceed body height,
as it did in the first measurement. The coefficient of vari-
ability for body height was the lowest at 5%, while for
arm span, it was slightly higher at 7%.

As for the motor skills, Table 3 shows the small-
est coefficient of variability was noticed in the test for
assessing agility (X test), while the largest one appears
in the flexibility test - sit and reach as well as in the leg
muscle explosiveness test - squat jump.

Sto su agilnost, skocnost, gipkost, kao i u uoc¢enim antro-
pometrijskim karakteristikama, $to je posledica pozitivnih
efekta kontinuiranog trenaznog procesa.

Lehnert, Sigmund, Lipinska, Vafekova, Hroch 1 Xa-
verova (2017) sproveli su studiju u kojoj je dvanaest mla-
dih odbojkasica ucestvovalo u osmonedeljnom programu
predsezonskog treninga. Rezultati studije ukazuju na brojne
pozitivne promene u fizickim performansama i riziku od
povreda, uprkos nedostatku promena telesne mase i sastava.

Cilj ovog istrazivanja je bio da se utvrdi da li postoji
razlika u promeni individualnih antropometrijskih karakte-
ristika i motorickih sposobnosti odbojkasica Skole odbojke
»DIF, uzrasta 12-15 godina, koje su testirane pre i posle
kontinuiranog trenaznog procesa u trajanju od Sest meseci.

METOD RADA

Istrazivanje je sprovedeno po tipu prospektivne stu-
dije. U ovom istrazivanju je uklju¢eno 50 devojcica — od-
bojkasica skole odbojke ,,DIF* uzrasta 12-15 godina, koje
su trenirale odbojku Cetiri puta nedeljno i svaki trening je
trajao 90 minuta. Na treningu su izvodeni tehnicki ele-
menti smeca, servisa, odigravanje prstima i ¢eki¢em, kao
i elementi bloka, kombinovani sa vezbama snage. Takode
trening je bio usmeren na ucenje i razvoj tehnike. Kriteri-
jum za ukljucivanje u studiju bio je da ispitanici nemaju
nikakve povrede koje bi mogle da uticu na rezultate studi-
je. Odbojkasice su testirane pre i nakon kontinuiranog tre-
naznog procesa u trajanju od 6 meseci na Fakultetu sporta
i fizickog vaspitanja, Univerziteta u Beogradu. Svim ispi-
tanicama su se odredivale antropometrijske karakteristike
(Macura, 2007) - pomo¢u Antropometra po Martinu mere-
na je telesna visina (TV), pomocu vage ,,tanita BC545n*
merene su telesna masa (TM), procenat telesnih masti
(PM), procenat misic¢a (%M) i indeks telesne mase (BMI),
pomocéu metra izvrSeno je merenje raspona ruku (RR).
Zatim su procenjene motoricke sposobnosti: jacina stiska
Sake pomoc¢u dinamometra (MS) (Zari¢, Dopsaj i Marko-
vi¢, 2018), fleksibilnost misi¢a zadnje loZe buta pomocu
sanduka (PuS) (Ayén, Alvarez, Gonzélez, & de Quel Mar-
tinez, 2018), fleksibilnost ramenog pojasa pomocu palice
(IP), eksplozivnost misi¢a ramenog pojasa pomoc¢u baca-
nja medicinke (BM) (Van den Tillaar i Marques, 2013),
eksplozivnost misi¢a nogu (skok uvis, vertikalni skok) po-
mocu opto jump testa i Sardzent testa (SKOK i VS) (He-
ishman, Daub, Miller, Freitas, Frantz i Bemben, 2020) i
agilnost pomocu X (iks) testa (X test) (Majstorovi¢, Nesic,
Grbi¢, Savi¢ 1 Dopsaj, 2019)..

Analiza dobijenih podataka vrSila se metodama
deskriptivne statistike. Za pripremu baze podataka i sta-
tisticku obradu je koriS¢en Excel i statisti¢ki program.
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Table 1. Results of descriptive statistics of anthropometric
characteristics - initial measurement

Tabela 1. Rezultati deskriptivne statistike antropometrijskih
karakteristika — inicijalno merenje

BH/TV AS/RR BM/TM BMI/BMI FP/PM %M/[%M
N/N 50 50 50 50 50 50
M/ SV 161.50 162.23 55.11 20.98 22.63 34.25
SD/SD 8.98 10.75 11.24 3.13 6.68 2.30
Min/ Min 142.0 138.5 35 14.2 7.7 30.5
Max/ Max 177.4 187.4 79 27.1 33.1 39.2
cV%(x100) 0.05 0.07 0.20 0.15 0.30 0.07

BH- body height; AS — arm span;, BM — body mass;, BMI
— body mass index; FP — fat percentage; %M —muscle
percentage; N — total number of subjects; M — mean; SD —
standard deviation;, Min — minimum,; Max — maximum; cV%
- variable coefficient

Table 2. Results of descriptive statistics of anthropometric
characteristics - final measurement

TV- telesna visina;, RR — raspon ruku; TM — telesna masa;
BMI — indeks telesne mase; PM — procenat masti; %M —
procenat misica; N — ukupan broj ispitanika; SV — srednja
vrednost; SD — standardna devijacija; Min — minimum,; Max
— maksimum; cV% - koeficijent varijacije

Tabela 2. Rezultati deskriptivne statistike antropometrijskih
karakteristika — finalno merenje

BH/TV AS/RR BM/TM BMI/BMI FP/PM %M/[%M
N/N 50 50 50 50 50 50
M/ SV 163.16 163.44 55.42 20.56 22.69 34.29
SD/SD 8.61 10.70 11.37 3.07 6.22 2.21
Min/ Min 145.00 142.00 31.00 13.61 10.70 30.06
Max/ Max 179.00 189.00 77.00 28.19 33.80 38.90
cV%(x100) 0.05 0.06 0.20 0.15 0.27 0.06

BH- body height; AS — arm span;, BM — body mass; BMI
— body mass index,; FP — fat percentage, %M —muscle
percentage; N — total number of subjects; M — mean; SD —
standard deviation; Min — minimum,; Max — maximum, cV%
- variable coefficient

Table 3. Results of descriptive statistics of motor skills -
initial measurement

TV- telesna visina; RR — raspon ruku;, TM — telesna masa,
BMI — indeks telesne mase; PM — procenat masti;, %M —
procenat misica, N — ukupan broj ispitanika; SV — srednja
vrednost; SD — standardna devijacija; Min — minimum, Max
— maksimum; cV% - koeficijent varijacije

Tabela 3. Rezultati deskriptivne statistike motorickih
sposobnosti — inicijalno merenje

';—_":AGS/ LE _’K’Ac’;/ J ;gi/ OSP/IP SiR/ PuS ))((—_ttf:t/ MT/BM
N/N 50 50 50 50 50 50 50
M/ SV 234.34 216.78 27.76 74.56 21.49 9.08 5.82
SD/SD 72.00 72.89 10.53 15.32 5.84 1.34 1.30
Min/ Min 96.00 98.00 9.8 25 7.0 1.60 3.00
Max/ Max 392.00 389.00 56.3 101 32.0 11.70 8.00
V% (x100) 0.31 0.34 0.38 0.20 0.27 0.15 0.22

MG — maximum hand grip; JUMP — squat jump; OSP —
overhead stick rotation, SiR — sit and reach, MT — medicine
ball throwing; R —right ; L — left; N — total number of
subjects;, M — mean; SD — standard deviation; Min —
minimum; Max — maximum, c¢V% - variable coefficient

TV- telesna visina;, RR — raspon ruku; TM — telesna masa;
BMI — indeks telesne mase; PM — procenat masti; %M —
procenat misica;, N — ukupan broj ispitanika; SV — srednja
vrednost; SD — standardna devijacija; Min — minimum, Max
— maksimum; cV% - koeficijent varijacije

Sva merenja su opisana merama centralne tendencije,
srednja vrednost (SV), standardna devijacija (SD), mini-
mum (MIN), maksimum (MAX), koeficijent varijacije
rezultata (%cV) it test za zavisne uzorke (t test). Sve vred-
nosti p ispod 0.05 bi¢e smatrane statisticki znac¢ajnim.
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Table 4. Results of descriptive statistics of motor skills - final

Tabela 4. Rezultati deskriptivne statistike motorickih

measurement sposobnosti — finalno merenje
’I;__,:’IIC;/ Lr_’:’,f;/ ngi\(/,)ﬁ/ OSP/ 1P SiR/ PuS ))((-_t:?es:t/ MT/BM

N/N 50 50 50 50 50 50 50

M/ SV 213.42 194.92 29.98 76.04 23.66 9.09 5.98
SD/SD 56.88 58.12 6.87 15.23 6.36 .86 1.33
Min/ Min 100.00 79.00 14.00 28 7.00 7.17 3.00
Max/ Max 373.00 329.00 45.00 105 34.00 11.70 8.55
cV% (x100) 0.27 0.30 0.23 0.20 0.27 0.09 0.22

MG — maxmum hand grip; VJ — vertical jump; OSP —
overhead stick rotation, SiR — sit and reach, MT — medicine
ball throwing; R —right ; L — left; N — total number of
subjects; M — mean,; SD — standard deviation;, Min —
minimum; Max — maximum, c¢V% - variable coefficient

Table 5. Results of statistical difference (statistical
significance) of subjects tested — initial and final testing
comparison, assessment and evaluation of morphological
characteristics and motor skills (t-test for small dependent

MS - maksimalni stisak Sake; VS — vertikalni skok; IP — iskret
palicom, PuS — pretklon u sedu, BM — bacanje medicinke; D
—desna ; L —leva; N — ukupan broj ispitanika; SV — srednja
vrednost; SD — standardna devijacija; Min — minimum,; Max
— maksimum; cV% - koeficijent varijacije

Tabela 5. Rezultati statisticke razlike (statisticka znacajnost)
testiranih ispitanika — poredenje pocetnog i krajnjeg
testiranja, procena i evaluacija morfoloskih i motorickih
karakteristika i veStina (t-test za male zavisne uzorke)

samples)
T df P
BH—-BH1/TV-TV1 -8.32 49 .001
AS—AS1/RR—-RR1 -3.55 49 .001
BM -BM1/TM -TM1 -0.65 49 .519
BMI-BMI1/BMI-BMI1 2.10 49 .040
FP—FP1/PM-PM1 -0.21 49 .834
%M - %M1 /%M - %M1 -0.46 49 .649
R_MG-R_MG1/D_MS-D_MS1 3.62 49 .001
L MG-L_MG1/L_MS—-L_MS1 3.48 49 .001
Jump—VJ / Skok — VS -1.81 49 .077
OSP—-0SP1/1P—-1P1 -3.71 49 .001
SiR —SiR1 / PuS — PuS1 -5.38 49 .000
X test — X testl / X test — X testl 1.86 49 .069
MT - MT1/BM - BM1 -0.02 49 .024

BH- body height; AS — arm span; BM — body mass;, BMI
— body mass index; FP — fat percentage; %M —muscle
percentage; MG — maximum hand grip; JUMP — squat jump;
VJ — vertical jump; OSP — overhead stick rotation, SiR — sit
and reach; MT — medicine ball throwing,; R —right ; L — left;
t — students’ t-division; df — degree of freedom; p — possibility

Table 5 shows the obtained statistically significant
change in variables: body height, arm span and BMI,
while based on the mean values of motor skills between
the first and second measurements, a statistically signifi-
cant change was obtained in variables: maximum hand
grip (maximum force), overhead stick rotation, sit and
reach and medicine ball throwing.

TV- telesna visina; RR — raspon ruku;, TM — telesna masa,
BMI — indeks telesne mase; PM — procenat masti; %M —
procenat misica;, MS - maksimalni stisak sake; SKOK — skok
sa pocucnjem,; VS — vertikalni skok,; IP — iskret palicom,
PusS — pretklon u sedu, BM — bacanje medicinke; D — desna
; L —leva; t — studentova t-raspodela; df — stepen slobode;,
P — verovatnoc¢a

REZULTATI

U tabeli 1 vidimo da je prosec¢na telesna visina nakon
inicijalnog merenja bila je 161.5cm dok je na finalnom
merenju (tabela 2) prosecna visina 163cm, telesna masa
se nije znacajno promenila, raspon ruku je bio 162cm dok
je na finalnom merenju bio 163cm (povecanjem telesne
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DiscussioN

In terms of anthropometric characteristics, this
study found that there were no statistically significant dif-
ferences in body mass, body fat percentage, and muscle
after six months of continuous training. However, differ-
ences were observed in body height, BMI, and arm span.
Body height results obtained were somewhat expected,
because in this sport, selection, among other things, is
carried out in relation to the body height required for cer-
tain playing positions. Body height is of great importance
in volleyball (Bankovi¢, 2023). As the arm span is bio-
logically directly related to body height, this is also the
reason for the statistically significant difference (Rahma-
yani, Rumapea, Tarigan, Fadlyana, Dhamayanti & Rus-
mil 2023).

According to a study conducted by Nikolaidis in
2012, physical exercise during early childhood does not
seem to have a significant impact on controlling body
fat, as evidenced by our study on female volleyball play-
ers. In terms of the coefficient of variation, both tests re-
vealed that the variables of body weight and fat percent-
age had the highest values. This is because adolescents
are considered a risk group when it comes to lifestyle
and nutrition, according to Salam, Das, Ahmed, Irfan,
Sheikh & Bhutta (2019). In terms of motor skills, the
hand grip estimation variable had the highest coefficient
of variation, which indicates moderately homogeneous
results. Additionally, a statistically significant difference
was observed in measuring the strength of the hand grip,
before and after continuous training. This suggests that
technical elements of the spike and serve had an impact
on improving the strength of the hand and wrist, which is
an important factor in volleyball. The study conducted on
female volleyball players showed no statistically signifi-
cant change in agility test. However, a study conducted
on 20 female volleyball players, with an average age of
10.5+1.5 years, showed a statistically significant change
in agility. Besides the aspect of motor skills, the morpho-
logical characteristics of the body, like body height, body
mass, percentage of fat and muscles, etc., also affect
agility. In our study, there was no statistically significant
change in body mass, fat, and muscle percentage. Thus,
this fact needs to be taken into account in terms of statis-
tical significance of agility change. The results of the sit
and reach test (SiR) and the test to assess the flexibility
of the shoulder girdle (overhead stick rotation) showed
a greater shift after the second measurement. This is be-
cause greater flexibility in volleyball is a result of larger
amplitude movements. It’s worth noting that stretching,
particularly dynamic stretching as part of the warm-up

visine, proporcionalno dolazi i do povecéanja raspona ruku,
pa cak varijabla raspon ruku u nekim slu¢ajevima i prema-
Suje telesnu visinu, kao $to je bio sluc¢aj u prvom merenju).
Najmanji koeficijent varijabilnosti je za varijablu telesna
visina i iznosi 5%, dok je za raspon ruku nesto visi — 7%.

Kada su u pitanju motoricke sposobnosti, u tabeli 3
vidimo da se najmanji koeficijent varijabilnosti primecuje
u testu za procenu agilnosti (X test), dok se veci pojavljuje
u testu fleksibilnosti - pretklon u sedu kao i u testu eksplo-
zivnosti misi¢a nogu — skok sa pocucnjem.

U tabeli 5 prikazana je dobijena statisticki znacajna
promena kod varijabli: telesna visina, raspon ruku i BMI
, dok je na osnovu srednjih vrednosti motorickih sposob-
nosti izmedu prvog i drugog merenja, statisticki znacajna
promena dobijena kod varijabli: maksimalni stisak Sake
(maksimalna sila), iskret palicom, pretklon u sedu i baca-
nje medicinke

DiskusIA

U ovom istrazivanju je pokazano da za antropome-
trijske karakteristike statisticki znacajne razlike u telesnoj
masi, procentu telesne masti i misic¢a ne postoje, dok su ra-
zlike uocene kod telesne visine, BMI i kod raspona ruku.
Dobijeni rezultati telesne visine su donekle ocekivani, jer se
u ovom sportu selekcija, izmedu ostalog, vrsi u odnosu na
telesnu visinu koja je potrebna za odredene igracke pozicije.
Telesna visina je od velikog znacaja u odbojci (Bankovic,
2023). Kako je raspon ruku bioloski direktno vezan za tele-
snu visinu, to je i razlog za statisticki znacajnu razliku (Rah-
mayani, Rumapea, Tarigan, Fadlyana, Dhamayanti i Rusmil
2023). Neka istrazivanja (Nikolaidis, 2012) pokazuju da fi-
zicko vezbanje u najranijem dobu, nema presudnu ulogu u
kontroli telesne masti, $to pokazuje i istrazivanje na nasim
odbojkasicama. Kada je u pitanju koeficijent varijabilnosti,
u oba testiranja je dobijeno da je najveci kod varijabli tele-
sna masa i procenat masti, a razlog je Sto adolescenti pred-
stavljaju rizicnu grupu kada je u pitanju stil zivota i ishrana
(Salam, Das, Ahmed, Irfan, Sheikh i Bhutta, 2019).

Najveci koeficijent varijacije je zapazen kod varijable
za procenu stiska Sake i to ukazuje na umereno homogene
rezultate. Takode, uocena je statisticki znaCajna razlika u
merenju jacine stiska Sake pre i nakon kontinuiranog trenin-
ga, Sto pokazuje da je izvodenje tehnickih elemenata smeca
1 servisa uticalo na poboljSanje jacine ruke i zgloba rucja
koji predstavljaju bitan faktor u odbojkaskoj igri (Yulanda,
Sepdanius, 2019).

U istraZivanju na odbojkasicama nije doslo do statisti¢-
ki znacajne promene u testu za procenu agilnosti, dok su u
istrazivanju (Elif i sar., 2010) sprovedenom na 20 odbojka-
Sica prosecne starosti 10.5+£1.5 godina, dosli do zakljucka
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for training, is slightly more prevalent in training tech-
nology. For girls in the youngest category, flexibility is
already at a satisfactory level and in line with other abili-
ties. The period of flexibility development aligns with
the age of tested female volleyball players (12-15 years),
after which this motor ability reaches its maximum. In
the medicine ball throw test (MT), which evaluates the
strength of the trunk and shoulder girdle, a small but sta-
tistically significant increase in the tested age category
was observed. This highlights the fact that through learn-
ing and developing volleyball technique, the strength of
these muscles is also increased.

CONCLUSION

The study results show that there was a significant
increase in anthropometric characteristics and motor
skills of female volleyball players after six months of
continuous training. Out of the 12 variables examined,
female volleyball players showed a significant increase
in 8 of them. These findings could be useful for coaches
of young girls in defining the goals and tasks for better
training. They can also help identify strengths and weak-
nesses, and monitor the level of preparedness of female
athletes based on their biological and developmental
characteristics. The primary goal is to highlight areas that
would make a significant impact on developing abilities
in which athletes lag behind. However, to ensure the suc-
cess of athletes, further studies should include a larger
number of subjects and an expanded variety of tests that
include determinants of simple performance on the field.
Despite the limitations of this study, such as the small
number of subjects and the heterogeneity of the sample in
terms of the level of training, the results obtained provide
a significant initial basis for examining the relationship
between anthropometric parameters and motor skills.
This contributes to the existing knowledge in this area.

ZAKLIUCAK

da postoji statisticki znacajna promena u agilnosti. Kada je
u pitanju agilnost, osim sa aspekta motori¢kih sposobnosti,
kao opravdanje za dobijene rezultate treba uzeti u obzir i
morfoloske karakteristike tela koje uticu na agilnost (telesnu
visinu, telesnu masu, procenat masti i misica, i dr.). U na-
Sem istrazivanju nije doslo do statisticki znacajne promene
u telesnoj masi, procentu masti i misica, pa moramo uzeti u
obzir i tu ¢injenicu kada pogledamo statisticku zna¢ajnost
promene agilnosti.

Rezultati testa pretklon u sedu (PuS) i testa za procenu
fleksibilnosti ramenog pojasa (iskret palicom) pokazali su
vec¢i pomak nakon drugog merenja, $to se moze objasniti
da je u odbojci veca fleksibilnost posledica pokreta vecih
amplituda. Takodje, u samoj trenaznoj tehnologiji malo je
veca zastupljenost rastezanja (dinamicko rastezanje kao
deo zagrevanja za trening). Kod devojaka je fleksibilnost
u najmladoj kategoriji ve¢ na zadovoljavaju¢em nivou i u
skladu sa ostalim sposobnostima. Period razvoja gipkosti se
poklapa sa uzrastom testiranih odbojkasica (12-15 godina),
nakon ¢ega ova motoricka sposobnost dostize svoj maksi-
mum (Koprivica, 2009).

Prethodni autori su takode posmatrali vertikalni skok
kod odbojkasica i dosli su do sli¢nih rezultata kao u ovoj
studiji (Lidor, CoTe i Hackfort, 2009; Lidor i Ziv, 2010;
Schaal, Ransdell, Simonson i Gao, 2013; Mielgo-Ayuso,
Calleja-Gonzalez, Clemente-Sudrez i Zourdos, 2015; Paz,
Gabbett, Maia, Santana, Miranda i Lima, 2017), a to je da
ne postoji statisti¢ki znacajna razlika u promeni ove varija-
ble. Ovo se moze objasniti ¢injenicom da metodika ucenja
odbojkaske tehnike ne obuhvata mnogo vezbi koje zahteva-
ju maksimalno angazovanje vertikalne komponente brzine,
snage i eksplozivnosti ekstenzora nogu.

Kada je u pitanju test bacanje medicinke (BM), kojim
se procenjuje snaga trupa i ramenog pojasa, pokazao se mali
ali statisticki znacajan prirast testirane uzrasne kategorije,
Sto upucuje na Cinjenicu da kroz ucenje i razvoj tehnike do-
lazi i do povecanja snage tih miSica.

1z dobijenih rezultata istrazivanja moze zakljuciti statisticki znacajan porast antropometrijskih karakteristika i moto-

rickih sposobnosti odbojkasica. Odbojkasice su ostvarile statisticki znacajno povecanje u 8 od 12 ispitivanih varijabli. Do-
bijeni rezultati mogu biti od pomoc¢i trenerima koji rade sa mladim devojcicama, kao smernica za bolje definisanje ciljeva
i zadataka u treningu, identifikovanja prednosti i slabosti, odnosno pra¢enja nivoa pripremljenosti svojih sportistkinja, a
sve na osnovu poznavanja bioloskih i razvojnih karakteristika ovog uzrasta. Iskonski cilj se ogleda u akcentovanju onih
sadrzaja koji ¢e bitno uticati na razvijanje upravo onih sposobnosti u kojima sportisti zaostaju. Medutim, dalja istrazivanja
bi trebalo da ukljuce veci broj ispitanika, kao i prosirenu bateriju testova koja bi sadrzala odrednice jednostavnog izvodenja
u terenskim uslovima jer bi se na taj nacin obezbedio $iri pristup koji je esencijalan za uspesnost sportista. Pored toga $to
imamo mali broj ispitanika, kao nedostatak moze se navesti i heterogenost uzorka u pogledu nivoa treniranosti. Uprkos
ogranic¢enjima ovog istrazivanja, dobijeni rezultati mogu biti znacajna inicijalna osnova za ispitivanje relacije antropome-
trijskih parametara i motorickih znanja, $to omoguc¢ava relevantan teorijski doprinos postoje¢im saznanjima u ovoj oblasti.
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