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Abstract: The research was conducted on a sample of
84 respondents - young dancers of both sexes aged 11-
16 years with the aim of determining global quantitative
changes in morphological characteristics, motor, and
functional abilities under the influence of an experimen-
tal program in junior dance. The sample of respondents
consisted of young dancers from Dance Club “Gemma”
Banja Luka, Dance Club “City Jazz” Banja Luka, Dance
Club “Bolero” Banja Luka and Dance Club *“Orion”
Pale. The subjects were randomly divided into two groups,
an experimental group (N = 44) with whom a three-month
experimental program was implemented and a control
group (N = 40) who trained according to a standard dance
program. The research used 15 morphological variables,
8 motor variables, 7 functional variables and 1 variable
used to assess the level of success in performing specific
movement structures in dance so that together they form a
battery of 31 measuring instruments. The results of multi-
variate discriminant analysis were used to determine the
global quantitative changes of applied variables in sub-
Jects of the experimental and control groups in the initial
and final measurements. The obtained results of the dis-
criminant analysis in the final measurement indicate that
the applied three-month experimental program consisting
of a proprioceptive program (exercises on a balance board
and exercises on a trampoline) and a program with a screw
in junior dance caused statistically significant changes at
the global level (p=0.000). The obtained research results
can serve as a significant orientation in better program-
ming, implementation, and management of the training
process in dance with young dancers.
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SaZetak: Istrazivanje je provedeno na uzorku od 84 is-
pitanika - mladih plesaca oba pola uzrasta 11 — 16 godi-
na s ciljem utvrdivanja globalnih kvantitativnih promje-
na morfoloskih karakteristika, motorickih i funkcionalnih
sposobnosti pod uticajem eksperimentalnog programa
kod juniora u plesu. Uzorak ispitanika ¢inili su mladi ple-
saci iz Plesnog kluba ,, Gemma” Banja Luka, Plesni klub
,,City Jazz” Banja Luka, Plesni klub ,,Bolero” Banja
Luka i Plesni klub ,,Orion” Pale. Ispitanici su slucajnim
izborom podijeljeni u dvije grupe, eksperimentalnu ( N =
44) sa kojom je realizovan tromjesecni eksperimentalni
program i kontrolnu (N =40) koji su trenirali po standar-
dnom programu plesa. U istraZivanju je primijenjeno 15
morfoloskih varijabli, 8 motorickih, 7 funkcionalnih i 1
varijabla kojom se procjenjivao nivo uspjesnosti izvode-
nja specificnih struktura kretanja u plesu tako da zajedno
¢ine bateriju od 31 mjernog instrumenta. Za utvrdivanje
globalnih kvantitativnih promjena primijenjenih varija-
bli kod ispitanika eksperimentalne i kontrolne grupe u
inicijalnom i finalnom mjerenju primijenjeni su rezultati
multivarijantne diskriminativne analize. Dobijeni rezul-
tati diskriminativne analize u finalnom mjerenju ukazuju
da je primijenjeni tromjesecni eksperimentalni program
sacnjen od proprioceptivnog programa (vjezbe na balans
ploci i vjezbe na trampolini) i programa sa vijacom kod
Jjuniora u plesu izazvao statisticki znacajne promjene na
globalnom nivou (p=0,000). Dobiveni rezultati istraZiva-
nja mogu posluziti kao znacajna orjentacija u kvalitet-
nijem programiranju, realizaciji i upravljanju trenaznim
procesom u plesu sa mladim plesacima.

Kljuclne rijeci: ples, ispitanici, eksperimentalna grupa,
kontrolna grupa, morfoloske karakteristike, motoricke
sposobnosti, funkcionalne sposobnosti.
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INTRODUCTION

Research on transformational processes in all sports,
including dance, is very relevant today. The main goal of
such research is to answer the question of whether and to
what extent the mentioned programs can improve suc-
cess in dance. Often in research, athletes of senior age
undergo experimental treatment, however, younger ages,
in this experiment juniors, were a challenge, given the
inconsistent characteristics of the population aged 11 to
16, but also the fact that they are the base of future top
competitors. The physical development of the mentioned
age is intense, uneven and heterochronic in nature. Sud-
den changes occur upon entering puberty and it often
happens that the biological age does not coincide with
the chronological one. Consequently, the development of
motor skills is intermittent and disproportionate, and is
individual regardless of gender and previously acquired
abilities. At an older age, transformations are slower
and more difficult, so the established effects of targeted
transformation processes at a younger age have practical
value in designing future training programs.

The effects of training work (Bompa, 2006) mainly
depend on the quality of the application of the appropri-
ate forms and method of work, volume, and intensity of
load in accordance with the individual characteristics of
athletes. Determine the most optimal process of transfor-
mation of the relevant and dominant dimensions of the
athlete’s personality under the influence of training and
recovery, along with monitoring their effects, is one of the
biggest challenges of science, but also provides the basis
for planning and programming the training process and
the basis for the selection of athletes. Each transformation
takes place through several stages in a certain period inter-
val, its integral part is the competition. Several researchers
(Drabik 1996; Corbin and Noble, 1980; Malacko, 2002)
claims that the effects of the exercise process are different
in certain time periods of the maturation process, and the
advantage of this form of training work should be reflected
in the application of an individualized form of work and
determination of the optimal pace of development of abili-
ties and characteristics in accordance with the age, gender
and capabilities of each athlete.

Coordination, explosive strength and segmental
speed influence performance in sports dance, a modern
sports dance training can improve their results (Uzunovic,
2008; Uzunovi¢, Kosti¢ and Mileti¢, 2009). There are
studies that confirm the influence of anthropological di-
mensions on dance in general and to sports dance (Oreb,
1989; Zagorc, Karpljuk and Friedl, 1999; Kosti¢, Zagorc
and Uzunovi¢, 2004; Luki¢ and Bijeli¢, 2006; Vlasi¢,

Uvobp

Istrazivanja transformacionih procesa u svim sport-
skim granama pa i u plesu su danas veoma aktuelna.
Osnovni cilj takvih istrazivanja je da se odgovori na pi-
tanje da 1i i u kojoj mjeri navedeni programi mogu po-
boljsati uspjeh u plesu. Cesto se u istrazivanjima, ekspe-
rimentalnom tretmanu podvrgavaju sportisti seniorskog
uzrasta, medutim, mladi uzrasti, u ovom eksperimentu
juniori, bili su izazov, s obzirom na nekonzistentne ka-
rakteristike populacije uzrasta od 11 do 16 godina, ali i
¢injenice da su oni baza buducih vrhunskih takmicara.
Tjelesni razvoj navedenog uzrasta je intenzivan, nerav-
nomjeran i heterohronog karaktera. Nagle promjene se
javljaju ulaskom u pubertet i Cesto se deSava da se bio-
loska starost ne podudara sa hronoloskom. Samim tim i
razvoj motorike je intervalan i nesrazmjeran, a individu-
alan je bez obzira na pol i prethodno steCene sposobno-
sti. U starijem uzrastu, transformacije su sporije i teze,
pa samim tim utvrdeni efekti ciljanih transformacionih
procesa u mladem uzrastu imaju prakti¢nu vrijednost u
osmisljavanju buducih trenaznih programa.

Efekti trenaznog rada (Bompa, 2006) pretezno zavi-
se od kvaliteta primjene odgovarajuéih oblika

i metoda rada, obima i intenziteta opterecenja u
skladu sa individualnim osobinama sportista. Utvrditi
najoptimalniji proces transformacije relevantnih i domi-
nantnih dimenzija li¢nosti sportiste

pod uticajem treninga i oporavka, uz prac¢enje njiho-
vih efekata, predstavlja jedan od najvecih izazova nauke,
ali 1 daje osnovu za planiranje i programiranje trenaznog
procesa i podlogu za selekciju sportista. Svaka transfor-
macija se odvija kroz nekoliko etapa u odredenim vre-
menskim intervalima, njen sastavni dio je i takmicCenje.
Vise istrazivaca (Drabik 1996; Corbin i Noble, 1980;

Malacko, 2002) tvrdi da su uticaji procesa vjezba-
nja razliciti u odredenim vremenskim periodima

procesa sazrijevanja i trebalo bi da se prednost ova-
kvog oblikovanja trenaznog rada ogleda u primjeni i in-
dividualizovanog oblika rada i odredivanja optimalnog
tempa razvoja sposobnosti i osobina u skladu sa uzra-
stom, polom i moguénostima svakog sportiste.

Koordinacija, eksplozivna snaga i segmentarna
brzina uti¢u na uspjesnost u sportskom plesu, a trening
modernog sportskog plesa moze poboljsati rezultate istih
(Uzunovi¢, 2008; Uzunovi¢, Kosti¢ 1 Mileti¢, 2009). Po-
stoje istrazivanja koja potvrduju uticaj antropoloskih di-
menzija na ples

uopste 1 na sportski ples (Oreb,1989; Zagorc, Kar-
pljuk i Friedl, 1999; Kosti¢, Zagorc i Uzunovi¢, 2004;
Luki¢ i Bijeli¢, 2006; Vlasi¢, Oreb, Prlenda i Zagorc,
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Oreb, Prlenda and Zagorc, 2011). Dancers spend more
than half of their time in the high-intensity zone, from
the standpoint of functional load (Zagorc et al., 1999),
and standard dances are more demanding (Sika, Banini,
and Despot, 2003). It is also interesting to investigate the
morphological space (Kosti¢ et al., 2004), according to
which dancers who have an ideal body weight without
excess fat and a naturally narrow pelvis should be more
successful in sports dancing, while Dolgener, Spasof and
Dzon (1980) determined that female dancers have lower
body weight and less fat tissue, as well as that their body
measurements are smaller. There is no doubt that the
dancer’s physique as an aesthetic criterion has an impact
on the visual experience during evaluation at dance com-
petitions, but it can also be the cause of various eating
disorders at an early age and the consequences of these
are insufficiently known (Pigeon, Oliver, Charlet and
Rochiccioli, 1997). Today, various types of additional
training are used in dance, which include aerobics, yoga,
fitness, pilates, tai chi, acro balance and classical ballet
classes. Special attention is also paid to the elements con-
ditioning preparations, which certainly include proprio-
ception training and training with a screw.

METHOD OF WORK

A sample of respondents

The sample of respondents consisted of 84 young
dancers of both sexes, aged 11-16 years, from Dance Club
“Gemma” Banja Luka, Dance Club “City Jazz” Banja
Luka, Dance Club “Bolero” Banja Luka and Dance Club
“Orion” Pale. The respondents were randomly divided into
two groups, the experimental group (N = 44), with which
the three-month experimental program was implemented,
and control group (N = 40) who trained according to the
standard dance program. When selecting respondents for
this research, it was considered that all respondents were
between the ages of 11 and 16, that all respondents were
medically examined, that they regularly attended the ex-
perimental program, that they were registered in the cur-
rent year as competitors in the home dance association at
the level of Bosnia Herzegovina. The dance class of the
competitors is I (international) and A (highest national).

Ethics approval

The research included subjects in accordance with
all relevant national regulations and institutional policies,
and followed the principles, ethical guidelines, and rules
for research with human subjects in accordance with the
Declaration of Helsinki.

2011). Vise od polovine vremena plesaci provode u zoni
visokog intenziteta, sa stanovista funkcionalnog optere-
¢enja (Zagorc i saradnici, 1999), a standardni plesovi su
pri tome zahtjevniji (Sika, Banini i Despot, 2003). Za-
nimljivo je 1 istrazivanje morfoloskog prostora (Kosti¢ i
saradnici, 2004) po kojem bi plesaci koji imaju idealnu
tjelesnu tezinu bez viska masti i prirodno uzu karlicu tre-
bali biti uspjesniji u sportskom plesu, dok su Dolgener,
Spasof i Dzon (1980) utvrdili da plesacice imaju manju
tjelesnu tezinu i manje masnog tkiva, kao i da su njiho-
ve tjelesne mjere manjeg obima. Nesumnjivo je da grada
plesaca kao estetski kriterijum ima uticaja na vizuelni
dozivljaj pri ocjenjivanju na plesnim takmicenjima, ali
to moze biti i uzrok raznih poremecaja u ishrani u ranoj
mladosti i da su posljedice istih nedovoljno poznate (Pi-
geon, Oliver, Charlet i Rochiccioli, 1997).

Danas se u plesu primjenjuju razne vrste dodatnih
treninga, koji ukljucuju aerobik, jogu, fitnes, pilates, tai
chi, akro balans i ¢asove klasi¢nog baleta. Posebna se
paznja poklanja i elementima kondicione pripreme, ko-
jima sigurno pripadaju trening propriocepcije i trening
sa vijacom.

METOD RADA

Uzorak ispitanika

Uzorak ispitanika Cinilo je 84 mlada plesaca oba
pola, uzrasta 11 — 16 godina iz Plesnog kluba ,,Gemma”
Banja Luka, Plesni klub ,,City Jazz” Banja Luka, Plesni
klub ,,Bolero” Banja Luka i Plesni klub ,,Orion” Pale.
Ispitanici su slu¢ajnim izborom podijeljeni u dvije grupe,
eksperimentalnu ( N = 44) sa kojom je realizovan tromje-
se¢ni eksperimentalni program i kontrolnu (N =40) koji
su trenirali po standardnom programu plesa.

Pri izboru ispitanika za ovo istrazivanje vodilo se
racuna da su svi ispitanici uzrasta 11 do 16 godina, da
su svi ispitanici ljekarski pregledani, da su redovno po-
hadali eksperimentalni program, da su registrovani u te-
kuc¢oj godini kao takmicari u mati¢nom plesnom savezu
na nivou Bosne Hercegovine. Plesni razred takmicara je
I (medunarodni) i A (najvisi nacionalni).

Eti¢ko odobrenje

Istrazivanje je ukljucivalo ispitanika u skladu sa
svim relevantnim nacionalnim propisima i institucional-
nim politikama, a slijedilo je nacela, eticke smjernice i
pravila za istrazivanje s ljudskim predmetima u skladu sa
Deklaracijom iz Helsinkija.
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Sample variables
A sample of variables for the assessment of
morphological characteristics:

1. body height........cccoeiiiiiiiiiie, AVISTI]
2. arm length ...coocveeiiiciiiiiee e, ADUJRU
3.leglength.....coccieiiiiiiiieiieieeeee, ADDITIONAL
4. footlength ....cccoovveviniriiininicicces ADJUST
5. abdominal girth..........ccceevevienienieieeeen, AOBTRB
6. circumference of the upper arm.................. AOBNAD
7. circumference of the forearm...................... AOBPOD
8. circumference of upper leg........c.cecvvevveennnnns AOBNAT
9. lower leg circumference..........c..cccceeeveeennenn. AOBPOT
10. body Weight..........oeveeverveeerereceieieeeie e ATEZT]
11. body mass iNdeX........ccevveerreerreereerreerreennen ABMIDX
12. skin fold of the upper arm......................... AKNNAD
13. skin fold on the back...........ccccoerveniennn. AKNLEDD
14. skin fold on the stomach..............cccceeveennen. AKNTRB
15. skin fold of lower leg.......c..cccveevveeninnnnnn. AKNPOT

A sample of variables for the assessment of motor
skills

16. Flamingo balance test ..........ccccoecvevuvenneennen. MFLAMI
17. taping by hand..........cccevveevievienieiiereenen, MTAPRU
18. fOOt taPINg ...eevveeeeeeiieeieeeeee e BLUSH
19. standing long jump........ccccceveverireriernnnnen. MFESDM
20. Sergeant jump teSt.........ccevvververrereerreerunens MFEVIS
21. drumming with hands and feet.................. MBUBRN
22. lateral change of speed moving to the

1eft SIAC ..o MLATBL
23. lateral speed change movement to

the Tight ..o MLATBD

A sample of variables for the assessment of
functional abilities

24. forced expiratory volume...........ccceveeveennnnns FFEV75
25. maximum expiratory volume in the

first SECONA ....voveiiiiieiiiccceeeeeee FMFEV1
26. forced vital capacity..........ccceeerveerveenreennn. FFVCAP
27. maximum speed of exhalation .................... FMAPEF
28. maximum voluntary ventilation................ FMVVNT
29. time needed to exhale lung capacity ........... FFETME
30. heart rate at TeSt.....c.eevveereeriierieriieiieieeieans FSRFRM

Variables for evaluating the level of success in
performing elements of dance technique
31. COMPOSILE LESL..evrrrerirerirerreereeieereere e SMKOMT

Structure of the experimental program
Modern training technology in working with young-
er categories of dancers implies the creation of such ex-

Uzorak varijabli
Uzorak varijabli za procjenu morfoloskih
karakteristika:

1. tjelesna ViSiN@........ccoecveeverrenresresieneresenenens AVISTJ
2. dUZina TUKU ..o ADUZRU
3. dUZINANOZU..ccceevviriiiiiiiiieieeeeee e ADUZNO
4. duzina stopala ........ccccceevieriienienienienienn ADUZST
5. obim trbuha.....c.ccoociiiiiiiiie AOBTRB
6. obim nadlaktice...........cccvvevrriirrierienenen. AOBNAD
7. obim podlaktice ........c.cccvevrierieviieiieiienenn AOBPOD
8. obim natkoljenice...........ccceevveeiiieeciirennnnnnns AOBNAT
9. obim potkoljenice .........ccccceveurrieriinirnenens AOBPOT
10. tjelesna teZiNa........c.ecvveerveerieerreerreesreerieeneenns ATEZTJ
11. body mas indeX .........ccecveevvreereerreeereeennen. ABMIDX
12. kozni nabor nadlaktice...........ccccceevurennnne. AKNNAD
13. kozni nabor na ledima...........c..ccceeeveerennns AKNLED
14. kozni nabor na trbuhui ..........ccccoeveeireenne. AKNTRB
15. kozni nabor potkoljenice............c.ccuvenennee. AKNPOT

Uzorak varijabli za procjenu motorickih sposobnosti

16. Flamingo test ravnoteze...........ceceeveenvenee. MFLAMI
17. taping rUKOM .......cccviivirieeiie e MTAPRU
18. taping NOZOM .....eevueeeiieiieiiieieeie e MTAPNO
19. skok u dalj iz mjesta ......c.ccevererrerrenennne MFESDM
20. Sergeant jump test........ccceevvverereercreeeereennnnnn MFEVIS
21. bubnjanje rukama i nogama...................... MBUBRN
22. lateralna promjena brzine kretanje u

[ijevu Stranu ........ccceeeeeeeeieeeiieciee e MLATBL

23. lateralna promjena brzine kretanje u desnu stranu ...
MLATBD

Uzorak varijabli za procjenu funkcionalnih

sposobnosti
24. forsirani ekspiratorni volumen..................... FFEV75
25. maksimalni ekspiratorni volumen u

prvoj sekundi .......ccoocvevieriiniine e FMFEV1
26. forsirani vitalni kapacitet............c.ccceeenee. FFVCAP
27. maksimalna brzina izdaha...............c.coc..... FMAPEF
28. maksimalna voljna ventilacija .................. FMVVNT
29. vrijeme potrebno da se izdahne

kapacitet pluca .......c.cocevvevenininininenen FFETME
30. frekvencija srca U Mirovanju ..........c.c.eeee.e. FSRFRM

Varijable za procjenu nivoa uspje$nosti izvodenja

elemenata plesne tehnike
31. kompozitni test.......cevvrureerirreireeiee e SMKOMT

Struktura eksperimentalnog programa
Savremena trenazna tehnologija u radu sa mladim
kategorijama plesaca podrazumijeva izradu takvih ek-
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perimental work programs that will be fully adapted to
their age abilities. The experimental program implement-
ed in this research through 40 training units consisted of
a proprioceptive program (exercises on a balance board
and exercises on a trampoline) and a program with a
screw. Regular dance training started with a mandatory
warm-up lasting 10-15 minutes, and then an experimen-
tal program lasting 15-20 minutes. The duration of indi-
vidual tasks is from 30 seconds to 2 minutes.
The structure of the training content represented in
the experimental program was as follows:
13 training sessions were carried out on the bal-
ance board,
* 13 training sessions were realized with a screw-
ball,
12 training sessions were carried out on the tram-
poline and
2 training sessions were carried out on a balance
board and a combined trampoline.

Data processing methods

Multivariate discriminant analysis was used to de-
termine global changes in morphological characteristics,
motor and functional abilities of the experimental and
control group of subjects in the initial and final measure-
ments at the multivariate level.

The data obtained in this research were processed us-
ing the STATISTICA 6.0 and SPSS 14.0 software packages.

RESULTS AND DISCUSSION

Analyzes of the effects of experimental programs on
the transformation of the anthropological dimensions of a
large number of entities in the multivariate space are very
sensitive, considering the possible complex nature of the
characteristics and abilities of the subjects involved in the
transformation processes. This is especially true in cases
where an experimental and control transformation proce-
dure is defined to determine legality, and thus the experi-
mental and control group, on which such procedures are
carried out.

For quality analyzes of the effects of transformation
procedures, it is necessary to ensure the virtual equality of
groups that will later be subjected to different transforma-
tion procedures in the initial state. This requirement is a
natural thing, because if such conditions are not ensured at
the beginning, it is usually not possible to evaluate differ-
ent treatments later, because it is very difficult to distinguish
which part of the effects can be attributed to certain prop-
erties of the treatment, and which to the initial position of
some of the groups of respondents.

sperimentalnih programa rada koji ¢e u potpunosti biti
prilagodeni njihovim uzrasnim sposobnostima. Ekspe-
rimentalni program sproveden u ovom istrazivanju kroz
40 trenaznih jedinica sastojao se iz proprioceptivnog pro-
grama (vjezbe na balans ploci i vjezbe na trampolini) i
programa sa vijacom. Redovni plesni treninzi su zapoci-
njali obaveznim zagrijavanjem u trajanju 10—15 minuta,
da bi se onda sprovodio ekperimentalni program u traja-
nju 15-20 minuta. Trajanje pojedinacnih zadataka je od
30 sekundi do 2 minute.

Struktura trenaznih sadrzaja koja je zastupljena u
eksperimentalnom programu bila je sljedeca:

13 treninga realizovano je na balans ploci,

* 13 treninga realizovano je sa vijatom,

12 treninga realizovano je na trampolini i

» 2 treninga realizovana su na balans plo¢i i tram-

polini kombinovano.

Metode obrade podataka

Za utvrdivanje globalnih promjena morfoloskih ka-
rakteristika, motoric¢kih i funkcionalnih sposobnosti ek-
sperimentalne 1 kontrolne grupe ispitanika u inicijalnom
1 finalnom mjerenju na multivarijantnom nivou primije-
njena je multivarijantna diskriminativna analiza.

Podaci dobijeni u ovom istrazivanju obradeni su
pomocu programskog paketa STATISTICA 6.0 i SPSS
14.0.

REZULTATI 1 DISKUSIJA

Analize efekata eksperimentalnih programa na tran-
sformaciju antropoloskih dimenzija veceg broja entiteta
u multivarijantnom prostoru su vrlo osjetljive, s obzirom
na moguci slozeni karakter svojstava i sposobnosti ispi-
tanika ukljucenih u transformacione procese. Posebno to
vrijedi u slucajevima kad se za utvrdivanje zakonitosti
definiSu eksperimentalni i kontrolni transformacioni po-
stupak, a time i eksperimentalna i kontrolna grupa, nad
kojima se takvi postupci provode.

Za kvalitetne analize efekata transformacionih po-
stupaka, potrebno je u inicijalnom stanju osigurati vir-
tualnu jednakost grupa koje ¢e kasnije biti podvrgnute
razli¢itim transformacionim postupcima. Ovaj zahtjev je
prirodna stvar, jer ukoliko takvi uslovi nisu osigurani na
pocetku, najcesce kasnije nije moguce evaluirati razlicite
tretmane, jer je jako teSko razluditi koji dio efekata se
moze pripisati odredenim svojstvima tretmana, a koji po-
cetnoj poziciji neke od grupa ispitanika.
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Multivariate discriminative analysis of subjects in

the experimental and control groups in the initial

measurement

Table 1 shows the results of the discriminant analysis
with indicators of the significance of the differences between
the experimental and control groups in the applied variables
in the initial measurement. As can be seen from the present-
ed table, one statistically significant discriminative function
was obtained, which has a statistically significant value of
R =0.73 and which shows that at the overall level there is a
significant difference between the experimental and control
groups at the significance level of p=0.0136.

Table 1. Significance of the isolated discriminative function -
initial measurement

Multivarijantna diskriminativna analiza

ispitanika eksperimentalne i kontrolne grupe u

inicijalnom mjerenju

U tabeli 1 prikazani su rezultati diskriminativne
analize sa pokazateljima znacajnosti razlika eksperimen-
talne i kontrolne grupe u primijenjenim varijablama u
inicijalnom mjerenju. Kao §to se vidi iz prikazane tabe-
le dobijena je jedna statisticki znacajna diskriminativna
funkcija koja ima statisticki znacajnu vrijednost R = 0,73
i koja pokazuje da na ukupnom nivou postoji znacajna
razlika izmedu eksperimentalne i kontrolne grupe na ni-
vou znacajnosti p = 0,0136.

Tabela 1. Znacajnost izolovane diskriminativne funkcije —
inicijalno mjerenje

R R2 ROOT

LAMBDA HI

DF P

0.7339 0.5386 1.1675

0.4614

51.4435 31 0.0136

Tables 2 and 3 present the results that indicate very
important information about the differences between
the experimental and control groups in the initial mea-
surement. Table 2 shows the structure of the discrimi-
nant function in the initial measurement. We identify the
structure of the discriminative function based on the po-
sition of the centroid. According to the centroid values,
all values of the discriminant function tending to high
(positive) values will indicate the experimental group
and vice versa, the lower the centroid values, the more
they will describe the subjects of the control group.

Table 2 (column F1) presents the contribution of in-
dividual variables to the differentiation of groups, but in
the case when all variables are included in the system. It
is evident from the table that the total difference between
the experimental and control groups in all applied vari-
ables is obtained at the expense of all variables and there
are no distinct variables that statistically significantly
contribute to the difference between the groups in the
initial measurement. Somewhat more statistically signifi-
cant are the Sergeant jump test (MFESVM 0.4936) and
the test for assessing the level of success in performing
dance technique elements (SMKOMT 0.4215).

U tabelama 2 i 3 prezentovani su rezultati koji nam
ukazuju na veoma bitne informacije o razlikama izmedu
eksperimentalne i kontrolne grupe u inicijalnom mje-
renju. U tabeli 2 prikazana je struktura diskriminativne
funkcije u inicijalnom mjerenju. Strukturu diskriminativ-
ne funkcije identifikujemo na osnovu polozaja centroida.
Prema vrijednostima centroida sve vrijednosti diskrimi-
nativne funkcije koje teze visokim (pozitivnim) vrijedno-
stima oznacavace eksperimentalnu grupu i obrnuto, §to
su vrijedenosti centroida nize to ¢e u vecoj mjeri opisiva-
ti ispitanike kontrolne grupe.

U tabeli 2 (kolona F1) predstavljen je doprinos po-
jedinih varijabli razlikovanju grupa, ali u sluc¢aju kada
su sve varijable uklju¢ene u sistem. Iz tabele je vidljivo
da se ukupna razlika izmedu eksperimentalne i kontrolne
grupe u svim primijenjenim varijablama dobija na teret
svih varijabli 1 nema izrazitih varijabli koje statistic¢ki
znacajnije doprinose razlikovanju grupa u inicijalnom
mjerenju. Nesto statisticki znacajnije izdvaja se Serge-
ant jump test (MFESVM 0,4936) i test za procjenu nivoa
uspjesnosti izvodenja elemenata plesne tehnike (SM-
KOMT 0,4215).
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Table 2. Structure of the discriminative function
(F1) and utilities (H) — initial measurement

Variables F1 H
AVISTI 0.2125 0.0451
ATEZT) 0.0835 0.007

ABMIDX 0.0322 0.001

ADUZRU 0.104 0.0108

ADUZNO 0.1218 0.0148

ADUZST 0.2758 0.0761

AOBTRB 0.2101 0.0441

AOBNAD 0.2328 0.0542

AOBPOD 0.2184 0.0477

AOBNAT 0.259 0.0671

AOBPOT 0.2393 0.0573

AKNNAD 0.1115 0.0124

AKNLED -0.0942 0.0089
AKNTRB -0.0149 0.0002
AKNPOT -0.0353 0.0012

(P0.0OIR=0.2736; P0.O5SR=0.2115)

For the final differentiation of the groups, it is neces-
sary to look at table 3, which shows the standardized cen-
troids of the groups on the discriminative function (F1).

Table 3. Standardized group centroids on the discriminative
Sfunction (F1) — initial measurement

Tabela 2. Struktura diskriminativne funkcije (F1) i
komunaliteti (H) — inicijalno mjerenje

FFEV75 0.2753 0.0758
FMFEV1 0.2323 0.054
FFVCAP 0.1974 0.039
FMAPEF 0.3199 0.1023
FMVVNT 0.2561 0.0656
FFETME -0.0799 0.0064
FSRFRM 0.3954 0.1564
MFLAMI -0.1161 0.0135
MTAPRU -0.1708 0.0292
MTAPNO -0.0298 0.0009
MBUBRN 0.3075 0.0946
MFESDM 0.3386 0.1147
MFEVIS 0.4936 0.2436
MLATBL -0.2532 0.0641
MLATBD -0.3639 0.1324
SMKOMT 0.4215 0.1777

(P00l R=02736;, P0O,0O5R=0,2115)

Za konacno razlikovanje grupa potrebno je pogle-
dati tabelu 3 u kojoj su prikazani standardizovani centro-
idi grupa na diskriminativnoj funkciji (F1).

Tabela 3. Standardizovani centroidi grupa na
diskriminativnoj funkciji (F1) — inicijalno mjerenje

Groups F1 Grupe F1
Experimental 0.1074 Eksperimentalna 0,1074
Control -0.1074 Kontrolna -0.1074

Multivariate discriminant analysis of

experimental and control group subjects in the

final measurement

Table 4 shows the results of the discriminant analy-
sis with indicators of the significance of the differences
between the experimental and control groups in the ap-
plied variables in the final measurement. As can be seen
from the presented table, one statistically significant dis-
criminative function was obtained, which has a statisti-
cally significant value of R = 0.83 and which shows that
in the final measurement there is a statistically significant
difference between the experimental and control groups
at the significance level of p = 0.0000.

Multivarijantna diskriminativna analiza

ispitanika eksperimentalne i kontrolne grupe u

finalnom mjerenju

U tabeli 4 prikazani su rezultati diskriminativne
analize sa pokazateljima znacajnosti razlika izmedu ek-
sperimentalne 1 kontrolne grupe u primijenjenim varija-
blama u finalnom mjerenju. Kao $to se vidi iz prikazane
tabele dobijena je jedna statisti¢ki znacajna diskrimina-
tivna funkcija koja ima statisticki znacajnu vrijednost R
= 0,83 i koja pokazuje da u finalnom mjerenju postoji
statisticki znaCajna razlika izmedu eksperimentalne i
kontrolne grupe na nivou znacajnosti p = 0,0000.
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Table 4. Testing the significance of the discriminative function
— final measurement

Tabela 4. Testiranje znacajnosti diskriminativne funkcije—
finalno mjerenje

R R2 ROOT

LAMBDA HI

DF P

0.8351 0.6973 2.3039

0.3027

79.4738 31 0.0000

Table 5 shows the structure of the discriminative func-
tion in the final measurement. Based on the results in table 5,
it can be seen that the highest correlation with the discrimi-
native function, i.e. with the variable that maximally differ-
entiates the values of the results of the applied variables of
the two subsamples (experimental and control groups), have
the following variables: two manifest variables for assess-
ing the longitudinal dimensionality of morphological char-
acteristics (AVISTJ and ADUZST), two manifest variables
for the assessment of explosive leg strength (MFESDM and
MFESVM), two manifest variables for the assessment of
agility (MLATBL and MLATBD) and one manifest vari-
able for the assessment of coordination (MBUBRN) from
the area of motor skills, as well as one manifest variable (
FSRFRM) for estimating heart rates at rest from the space
of functional capabilities. The biggest differences between
the two subsamples of respondents in the final measurement
appeared in the test for assessing the adoption of elements of
dance technique (SMKOMT). This means that in these vari-
ables, after the realization of the experimental program, the
biggest differences (changes) in the values of the results of
the applied variables are between the experimental and con-
trol groups of subjects. What can be generally concluded is
that proprioceptive training and training with a screwdriver
had the greatest impact on improving motor skills and spe-
cific movement structures.

Further analysis of the structure of the discrimina-
tive function shows that an even greater number of vari-
ables significantly contribute to the discrimination of the
two groups of respondents and that the correlation values
with the discriminative function are uniform.

Table 5. Structure of discriminative function (F1) and utilities
(H) — final measurement

U tabeli 5 prikazana je struktura diskriminativne
funkcije u finalnom mjerenju. Na osnovu rezultata u ta-
beli 5 moze se vidjeti da najveca korelacija sa diskrimi-
nativnom funkcijom, odnosno sa varijablom koja maksi-
malno razlikuje vrijednosti rezultata primijenjenih vari-
jabli dva subuzorka (eksperimentalne i kontrolne grupe),
imaju sljedece varijable: dvije manifestne varijable za
procjenu longitudinalne dimenzionalnosti morfoloskih
karakteristika (AVISTJ i ADUZST), dvije manifestne va-
rijable za procjenu eksplozivne snage nogu (MFESDM
i MFESVM), dvije manifestne varijable za procjenu
agilnosti (MLATBL i MLATBD) i jedna manifestna va-
rijabla za procjenu koordinacije (MBUBRN) iz prostora
motorickih sposobnosti, kao i jedna manifestna varijabla
(FSRFRM) za procjenu frekvencija srca u mirovanju iz
prostora funkcionalnih sposobnosti. Najvecée razlike iz-
medu dva subuzorka ispitanika u finalnom mjerenju su
se pojavile u testu za procjenu usvojenosti elemenata teh-
nike plesa (SMKOMT). To znaci, u ovim varijablama,
poslije realizacije eksperimentalnog programa, najvece
su razlike (promjene) vrijednosti rezultata primijenjenih
varijabli izmedu eksperimentalne i kontrolne grupe ispi-
tanika. Ono §to se generalno moze zakljuciti je to, da je
proprioceptivni trening i trening sa vijacom najveci uti-
caj ostvario na poboljsanje motorickih sposobnosti i spe-
cificnih struktura kretanja.

Daljnom analizom strukture diskriminativne funk-
cije moze se vidjeti da jo§ veci broj varijabli znacajno
doprinosi diskriminaciji dvije grupe ispitanika i da su
vrijednosti korelacija sa diskriminativnom funkcijom
ujednacene.

Tabela 5. Struktura diskriminativne funkcije (F1) i
komunaliteti (H) — finalno mjerenje

Variables/Varijable F1 H AOBPOT 0.1065 0.0113
AVIST) 0.2225 0.0495 AKNNAD 0.0253 0.0006
ATEZT) 0.1264 0.016 AKNLED -0.0778 0.0061

ABMIDX 0.0834 0.0069 AKNTRB -0.0474 0.0023
ADUZRU 0.1863 0.0347 AKNPOT -0.0544 0.003
ADUZNO 0.1529 0.0234 FFEV75 0.1852 0.0343
ADUZST 0.2932 0.086 FMFEV1 0.1809 0.0327
AOBTRB 0.1666 0.0278 FFVCAP 0.0732 0.0054
AOBNAD 0.1258 0.0158 FMAPEF 0.1506 0.0227
AOBPOD 0.1247 0.0156 FMVVNT 0.1799 0.0324
AOBNAT 0.1545 0.0239 FFETME -0.1253 0.0157
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FSRFRM 0.5821 0.3388 MFESDM 0.2669 0.0712
MFLAMI -0.1476 0.0218 MFEVIS 0.4261 0.1816
MTAPRU 0.1938 0.0375 MLATBL -0.4202 0.1765
MTAPNO 0.0507 0.0026 MLATBD -0.4211 0.1773
MBUBRN 0.4515 0.2039 SMKOMT 0.6383 0.4074

(P00l R=02736;, P0O,05R =0,2115)

For the final differentiation of the groups, it is nec-
essary to look at table 6, from which it is evident that the
subjects of the control group tend to lower values, and
the subjects of the experimental group to higher values.

Table 6. Standardized group centroids on the discriminative
function (F1) - final measurement

(P0O0IR=02736;, P0O,05R =0,2115)

Za konacno razlikovanje grupa potrebno je pogle-
dati tabelu 6 iz koje je vidljivo da ispitanici kontrolne
grupe teze nizim vrijednostima, a ispitanici eksperimen-
talne grupe viSim vrijednostima.

Tabela 6. Standardizovani centroidi grupa na
diskriminativnoj funkciji (F1) — finalno mjerenje

Groups F1 Grupe F1
Experimental 0.1137 Eksperimentalna 0,1137
Control -0.1137 Kontrolna -0,1137
CONCLUSION ZAKLIJUCAK

The research was conducted on a selected sample of
84 respondents - young dancers of both sexes aged 11-
16 years from Dance Club “Gemma” Banja Luka, Dance
Club “City Jazz” Banja Luka, Dance Club “Bolero”
Banja Luka and Dance club “Orion” Pale. The subjects
were randomly divided into two groups, an experimental
group (N = 44) with which a three-month experimental
program was implemented, and a control group (N =
40) who trained according to a standard dance program.
When selecting respondents for this research, it was con-
sidered that all respondents were between the ages of 11
and 16, that all respondents were medically examined,
that they regularly attended the experimental program,
that they were registered in the current year as competi-
tors in the home dance association at the level of Bosnia
Herzegovina. The dance class of the competitors is I (in-
ternational) and A (highest national).

In the research, 15 variables were used to assess
morphological characteristics, 8 variables to assess mo-
tor abilities, 7 variables to assess functional abilities and
1 variable to assess performance in dance. The control
group based its work on the existing dance program (three
times a week for 70 min.), while the experimental group,
in addition to the standard dance training, additionally
did a program of proprioceptive training and training
with a screw (three times a week before dance training
for 30 min). To provide the best possible insight into
the level of transformational changes in morphological
characteristics, motor, and functional abilities on a global
level under the influence of three-month proprioceptive

istrazivanje provedeno na selekcionisanom uzorku
od 84 ispitanika - mladih plesaca oba pola uzrasta 11 — 16
godina iz Plesnog kluba ’Gemma’Banja Luka, Plesni
klub “’City Jazz” Banja Luka, Plesni klub ‘’Bolero’” Ba-
nja Luka i Plesni klub “’Orion” Pale. Ispitanici su slucaj-
nim izborom podijeljeni u dvije grupe, eksperimentalnu
(N =44) sa kojom je realizovan tromjesecni eksperimen-
talni program i kontrolnu grupu (N =40) koji su trenirali
po standardnom programu plesa. Pri izboru ispitanika
za ovo istrazivanje vodilo se ratuna da su svi ispitani-
ci uzrasta 11 do 16 godina, da su svi ispitanici ljekarski
pregledani, da su redovno pohadali eksperimentalni pro-
gram, da su registrovani u tekucoj godini kao takmicari u
mati¢nom plesnom savezu na nivou Bosne Hercegovine.
Plesni razred takmicara je I (medunarodni) i A (najvisi
nacionalni).

U istrazivanju je primijenjeno 15 varijabli za pro-
cjenu morfoloskih karakteristika, 8 varijabli za procjenu
motori¢kih sposobnosti, 7 varijabli za procjenu funkcio-
nalnih sposobnosti i 1 varijabla za procjenu uspjesnosti u
plesu. Kontrolna grupa je svoj rad bazirala na postoje¢em
programu plesa, (tri puta nedeljno po 70 min.), dok je
eksperimentalna grupa pored standardnog treninga plesa
dodatno radila program proprioceptivnog treninga i tre-
ninga sa vijacom (tri puta nedeljno prije treninga plesa
po 30 min). Da bi se izvr$io Sto kvalitetniji uvid u nivo
transformacionih promjena morfoloskih karakteristika,
motorickih i funkcionalnih sposobnosti na globalnom ni-
vou pod uticajem tromjesecnog proprioceptivnog trenin-
ga i treninga sa vijaCom primijenjena je multivarijantna
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training and training with a screwdriver, a multivariate
discriminant analysis was applied, using the statistical
programs Statistica 6 and SPSS 14.

Based on the obtained results of the multivariate
discriminant analysis in the initial measurement, there is
a statistically significant difference between the experi-
mental and control groups, but the total difference of all
applied variables is obtained at the expense of all vari-
ables and there are no distinct variables that statistically
significantly contribute to the difference between the
groups in the initial measurement. Somewhat more sta-
tistically significant are the Sergeant jump test (MFES-
VM 0.4936) and the test for assessing the level of suc-
cess in performing dance technique elements (SMKOMT
0.4215).

Based on the results of the multivariate discriminant
analysis in the final measurement, the applied experimen-
tal program produced statistically significant changes at
the significance level of p = 0.0000 in a greater number
of applied variables and thus contributed to the difference
between the experimental and control groups.

By analyzing the structure of the discriminative
function, in the final measurement, the number of vari-
ables that significantly contribute to the discrimination
of the two groups of subjects increased, and what can
generally be concluded is that the proprioceptive train-
ing and the training with the screwdriver achieved the
greatest changes in the improvement of motor skills and
specific dance skills. movement structure.

Therefore, it can be concluded that after the imple-
mentation of the experimental program lasting three
months (40 training units), there were statistically sig-
nificant changes in all investigated areas in the subjects
of the experimental group, that is, there were statistically
significant differences between the control and experi-
mental groups of subjects.

The results of the research provided useful infor-
mation about the possibility of desired changes in mor-
phological characteristics and motor-functional abilities
important for success in performing specific dance struc-
tures, and thus their role for success in dance, which must
be considered when programming, monitoring, and man-
aging the training process at work. with young dancers.

The results of this research are directly applicable
in practice as a significant factor in programming, moni-
toring, and managing the training process in dance with
young dancers.

diskriminaticna analiza, koriste¢i se statistickim progra-
mima Statistica 6 1 SPSS 14.

Na osnovu dobijenih rezultata multivarijantne dis-
kriminativne analize u inicijalnom mjerenju moze se
vidjeti da postoji statisticki znacajna razlika izmedu ek-
sperimentalne i kontrolne grupe, ali se ukupna razlika
svih primijenjenih varijabli dobija na teret svih varijabli
i nema izrazitih varijabli koje statisticki znacajnije do-
prinose razlikovanju grupa u inicijalnom mjerenju. Ne-
Sto statisticki znacajnije izdvaja se Sergeant jump test
(MFESVM 0,4936) i test za procjenu nivoa uspjesnosti
izvodenja elemenata plesne tehnike (SMKOMT 0,4215).

Na osnovu dobijenih rezultata multivarijantne dis-
kriminativne analize u finalnom mjerenju moze se vidjeti
da je primijenjeni eksperimentalni program kod ispita-
nika eksperimentalne grupe proizveo statisticki znacajne
promjene na nivou znac¢ajnosti p = 0,0000 u ve¢em broju
primijenjenih varijabli i time doprinio razlikovanju izme-
du eksperimentalne i kontrolne grupe.

Analizom strukture diskriminativne funkcije moze
se vidjeti da se u finalnom mjerenju povecao broj vari-
jabli koji znacajno doprinosi diskriminiranju dvije grupe
ispitanika i ono $to se generalno moze zakljuciti je to, da
je proprioceptivni trening i trening sa vijacom najvece
promjene ostvario na poboljSanje motori¢kih sposobno-
sti 1 specificnih plesnih struktura kretanja.

Prema tome, moze se konstatovati da je poslije rea-
lizacije eksperimentalnog programa u trajanju tri mjese-
ca (40 trenaznih jedinica) doslo do statisticki znacajnih
promjena u svim istrazivanim prostorima kod ispitanika
eksperimentalne grupe, odnosno doslo je do statisticki
znacajnih razlika izmedu kontrolne i eksperimentalne
grupe ispitanika.

Rezultati istrazivanja dali su korisne informacije
o mogucnosti zZeljenih promjena morfoloskih karakte-
ristika i motori¢ko-funcionalnih sposobnostiznacajnih
za uspjesSnost u izvodenju specificnih plesnih struktura,
a time i njihove uloge za uspjes$nost u plesu o ¢emu je
neophodno voditi racuna prilikom programiranja, prace-
nja i upravljanja trenaznim procesom u radu sa mladim
plesa¢ima.

Rezultati ovog istrazivanja direktno su primjenjivi
u praksi kao znacajan faktor u programiranju, pracenju i
upravljanju trenaznim procesom u plesu sa mladim ple-
saCima.
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