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Abstract: The aim of this research was to establish a rela-
tionship between motor skills and performance of gymnastic
elements on the floor routine and vault. A battery of 22 motor
skills tests was assessed on the sample of 36 male subjects,
students of Faculty of Physical Education and Sport, all of
whom took the course “Sport Gymnastics 1”. The subjects
were evaluated by an expert commission in the performance
of the selected elements on the floor routine (side-to-side
and front-to-back cartwheel, roundoff, front and back hand-
spring, forward and backward flip) and the vault (squat
through on the vault and straddle vault with pre-flight, front
handspring on vault, roundoff vault). The overall results of
the canonical correlation analysis indicated to the evalua-
tion of the applied canonical model on motor tests in relation
to the performance of gymnastic elements, to the canonical
correlation value of 0.998 with the Chi-Square test value of
320.11, and to statistically significant correlation of used
variables on level p .00280. Through further analysis, 10 ca-
nonical roots were extracted, out of which only the first one
was statistically significant (p .002). Through observation of
data on the correlation between motor variables and canoni-
cal roots, it can be concluded that the standing triple jump
variable and the lying medicine ball throw variable have the
highest projection on the canonical factor, and thus are also
most significant in conditioning the results achieved. Vari-
ables of coordination, figure eight running drill with bending
under rope, lateral shuffle, agility on the floor, and agility
in the air;, all indicate to negative projection on the first iso-
lated canonical factor; as do the two flexibility tests, shoulder
and chest opener with rod and standing shoulder extension,
pointing to the fact that the subjects with lower degree of
those motor skills have also had lower performance of spe-
cific gymnastic elements. Regarding the criterion variables,
the results show that the front-to-back cartwheel variable
had the biggest projection, while the variables side-to-side
cartwheel, back handspring, backward flip, squat through on
the vault with pre-flight, and roundoff vault had almost the

Abstract: Cilj istrazivanja je bio da se utvrde relacije
motorickih sposobnosti sa izvodenjem gimnastickih el-
emenata na parteru i preskoku. Na uzorku od 36 ispi-
tanika muskog pola, studenata Fakulteta Fizickog
vaspitanja i sporta, koji su pohadali predmet Sportska
gimnastika 1, primjenjena je baterija od 24 motoricka
testa. Ispitanici su ocijenjeni od strane strucne komisije
u izvodenju odabranih elemenata na parteru (premet
strance bocno i ¢eono, rondat, premet naprijed i nazad,
salto naprijed i nazad) i preskoku (zgrcka i raznoska sa
fazom leta, premet naprijed i rondat). Generalni rezultati
kanonicke analize ukazali su na vrijednost kanonicke
korelacija 0.998, pri cemu je vrijednost HI kvadrat testa
320.11 te statisticki znacajnu povezanost koristenih vari-
jabli na nivou p .00280. Daljom analizom dobijeno je
10 kanonickih korijena od kojih je samo prvi pokazao
statisticku znacajnost p .002. Posmatrajuci podatke o
korelacijama motorickih varijabli sa kanonickim kori-
Jjenima moze se zakljuciti da varijable troskok iz mjesta
i bacanje medicinke iz leze¢eg polozaja imaju najvise
projekcije na kanonicki faktor, pa prema tome i najvise
uslovljavaju postignute rezultate. Varijable koordinacije:
osmica sa saginjanjem, koraci u stranu, okretnost na tlu,
okretnost u vazduhu, pokazuju negativnu projekciju na
prvi izolovani kanonicki faktor kao i testovi fleksibilnosti:
iskret palicom te jarbol, ukazujuci na to da su ispitanici
sa nizim stepenom ovih motorickih sposobnosti iskazali
i manju uspjesnost u izvodenju konkretnih gimnastickih
elemenata. Sto se tice kriterijumskih varijabli najvecu
projekciju pokazali su rezultati varijable premet strance
ceono, dok su varijable premet strance bocno, premet
nazad, salto nazad, zgrcka letom te preskok rondat imale
gotovo jednaku projekciju na prvi kanonicki korijen
ukazujuci na potrebu za veéim angazmanom motorickih
sposobnosti pri izvodenju ovih elemenata.

Kljucéne rijeci: gimnastika, parter, preskok, motorika,
studenti.
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same projection on the first canonical root, indicating the
need for greater engagement of motor skills in performing
the aforementioned elements.

Keywords: gymnastics, floor routine, vault, motor skills,
Students.

INTRODUCTION

Gymnastics is known as one of those sports with
a very intensive training regime that is conducted with
relatively young people. In pursuit of top results and
performances, the training processes have become very
complex and extremely strenuous. Even though mere en-
gagement in gymnastics at the initial level allows for dif-
ferent positive effects, the complicating of the acrobatic
elements and performing of more demanding elements,
without one’s motor skills being of a high enough degree,
lead to an increase in injury risk. Therefore, timely and
good enough motor skill development of the individual is
one of the key factors for high quality learning and dem-
onstration of acquired knowledge (Srholj, 1989; Hume
et al., 1993; Kioumourtzoglou et al., 1997; Rutkowska-
Kucharska & Bobber, 1998; Gaverdovskiy, 2002; Sai-
soev, 2010; Hadjiev, Andonov, Dobrev, & Petrov, 2011;
Petkovic¢ et al., 2016; Fulurija et al., 2017; Srdi¢ et al.,
2018). With this paper, the authors wished to give a mod-
est contribution to the field of research into connection
between motor status and performance of gymnastic ele-
ments on the floor routine and the vault, so as to point
to significance of high degree of motor skill preparation
before the starting of training gymnastic elements in stu-
dents of Faculty of Physical Education and Sport.

METHODOLOGY

The aim of this exploratory research was to calculate
and determine the relations between specific motor skills and
performance of technical elements on the floor routine and the
vault. The research ought to contribute to defining the connec-
tion between these two fields, and defining how the degree of
motor skills in male subjects contributes to the quality of per-
forming specific sport gymnastics elements on the floor routine
and the vault. The sample consisted of 36 male subjects, stu-
dents of the Faculty of Physical Education and Sport in Banja
Luka, aged 20 to 22. The subjects regularly attended “‘Sport
Gymnastic 1” classes where they acquired knowledge and ele-
ments on the floor routine and the vault, after which the testing
of motor skills and knowledge estimation was conducted by a
committee of experts. Predictor variables are presented through
a set of 22 motor tests, which are considered to cover the area of
performance of the apparatus elements which were standard-
ized by Kureli¢ et al. (1975) as well as by Petkovi¢, D. (1989).
The following tests were applied: push-ups (MRESKL), agil-

Uvob

Gimnastika je poznata kao jedan od sportova u
kojem su veoma intenzivni treninzi koji se sprovode sa
relativno mladim osobama. U potrazi za vrhunskim re-
zultatima 1 izvedbama trenazni procesi su postali veoma
slozeni i izuzetno naporni. lako samo bavljenje gimnasti-
kom na pocetnom nivou omogucava razlicite pozitivne
uticaje usloznjavanjem i izvodenjem zahtjevnijih akro-
batskih elemenata bez posjedovanja dovoljno visokog
nivoa motickih sposobnosti povecava se i mogucnost
povreda. Zato je jedan od klju¢nih faktora za kvalitetno
ucenje i demonstraciju usvojenih znanja pravovremen i
dovoljno kvalitetan motoricki razvoj pojedinca (Srholj
1989., Hume i sar., 1993. Kioumourtzoglou i sar., 1997.,
Rutowska, Kucliarska i Bober 1998., Gaverdovskiy
2002, Saisoev 2010, Hadjiev, Andonov, Dobrev & Pe-
trov, 2011, Petkovi¢ i sar. 2016, Fulurija i sar. 2017, Srdi¢
i sar. 2018). Autori su ovim radom zeljeli dati skroman
doprinos tom podrucju istrazivanja povezanosti moto-
rickog statusa sa izvodenjem gimnastickih elemenata na
parteru i preskoku, kako bi se ukazalo na znacaj visokog
nivoa motoricke pripremljenosti prije pristupanja obuci
gimnastickih elemenata kod studenata Fakulteta fizickog
vaspitanja i sporta.

METOD

Cilj ovog eksplorativnog istrazivanja bio je da se
izracunaju i utvrde relacije odredenih motoric¢kih spo-
sobnosti sa izvodenjem tehnickih elemenata na parteru
i preskoku. Istrazivanjem se zeli doprinijeti definisanju
povezanosti ova dva prostora te kako nivo motorickih
sposobnosti ispitanika muskog pola doprinosi kvaliteti
izvodenja odredenih elemenata sportske gimnastike na
parteru i preskoku. Uzorak ispitanika cinilo je 36 ispita-
nika muskog pola, studenta Fakulteta Fizickog vaspita-
nja i sporta Univerziteta u Banjoj Luci, starosti izmedu
20-22 godine. Ispitanici su redovno pohadali nastavu iz
Sportske gimnastike 1 gdje su usvajali znanja i elemente
na parteru i preskoku, nakon Cega je izvrSeno testiranje
motorickih sposobnosti i procjena znanja od strane ek-
spertske komisije. Prediktorske varijable su predstavlje-
ne kroz set od 24 motoricka testa, za koje se smatra da
pokrivaju podrucje uspjesnog izvodenja elemenata na gi-
mnastickim spravama i koji su standardizovani od strane
autora Kureli¢ i saradnici (1975) kao 1 Petkovi¢ (1989).
Primjenjeni su sljedec¢i testovi: sklekovi (MRESKL),
okretnost na tlu (MAGONT), provlacenje i preskakanje
(MBKPOP), osmica sa saginjanjem (MAGOSS), kora-
ci u stranu (MAGKUS), stajanje na jednoj nozi uzduzno
na klupici zatvorenih o¢iju (MBAU1Z), taping nogama
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ity on the floor (MAGONT), crawling under barrier and jump-
ing over it (MBKPOP), figure eight running drill with bending
under rope (MAGOSS), lateral shuffle (MAGKUS), one leg
stand facing along the beam with eyes closed (MBAU1Z), leg
tapping against the wall (MBFTAZ), hand tapping (MBFTAP),
leg tapping (MBFTAPN), shoulder and chest opener with rod
(MFLISK), standing shoulder extension (MFLPRG), lateral
arm raises (MFLONK), standing long jump (MFESDM),
standing triple jump (MFETRO), lying medicine ball throw
(MFEBML), supinated pull-ups (MRAZGP), laying back
extensions (MRCZTL). The sample of criterion variables on
the floor routine consisted of the following elements: side-to-
side cartwheel (PREBO), front-to-back cartwheel (PRSTCE),
roundoff (RONDAT), front handspring (PRENAP), back
handspring (PRENAZ), forward flip (SALNAP), and back-
ward flip (SALNAZ). Criterion variables of the vault consisted
of the following elements: squat through on the vault with pre-
flight (ZGRLET), straddle vault with pre-flight (RAZLET),
front handspring vault (PRNAPR), and roundoff vault (PRE-
RON). The level of success in performance of the elements
was evaluated by a three-member committee of experts who
awarded each performance grades from 1 to 5 (Table 1) us-
ing the criteria taken from Petkovi¢ et al. (2016). In addition to
basic descriptive parameters, all variables were also subjected
to correlative analysis in order to determine the existence of
relations, which was done in the statistical software SPSS 22.

Table 1. Criteria for performance grades

insufficient  The student is unable to perform an element

enough The student performs the element with great technical and aesthetic errors

good Student performs element with medium technical and aesthetic errors

very good  Student performs element with less technical and aesthetic errors

B Ww N =

perfect Astudent performs an element without technical and aesthetic errors

REsuLTSs AND DISCUSSION

The basic statistic parameter for the predictor and
criterion variables shows the normal values and indicates
to normal distribution of the results. In a further process
of statistical analysis, the procedure of canonical cor-
relative analysis was conducted so as to determine the
relations between motor skills of the subjects and their
performance of the elements on the floor routine and the
vault. The overall results of the canonical correlation
(Table 2) indicate to canonical correlation value with the
Chi-Square Test value 320.11, and to statistically signifi-
cant connection of the used variables on level p .00280.
Through further application of the analysis, 10 canonical
roots were extracted, out of which only the first one was
statistically significant (p .002).

o zid (MBFTAZ), taping rukama (MBFTAP), taping
nogama (MBFTAPN), iskret palicom (MFLISK), jar-
bol (MFLPRG), odruc¢enje (MFLONK), skok u dalj iz
mjesta (MFESDM), troskok iz mjesta (MFETRO), ba-
canje medicinke iz leze¢eg polozaja (MFEBML), zgi-
bovi pothvatom (MRAZGP), podizanje trupa leze¢i na
stomaku (MRCZTL). Uzorak kriterijumskih varijabli na
parteru Cinili su sljede¢i elementi: premet strance boc-
no (PREBO), premet strance ¢eono (PRSTCE), rondat
(RONDAT), premet naprijed (PRENAP), premet na-
zad (PRENAZ), salto naprijed (SALNAP) i salto nazad
(SALNAZ). Kriterijumske varijable na preskoku ¢inili
su sljedeci elementi: zgrcka sa fazom leta (ZGRLET),
razno$ka sa fazom leta (RAZLET), premet naprijed (PR-
NAPR) te rondat (PRERON). Uspjesnost izvodenja ele-
menata je ocijenjena od strane troClane ekspertske ko-
misije koja je bodovala izvodenje ocjenama od 1 do 5
(tabela 1.) po kriterijumu koji je preuzet od Petkovic i
saradnici (2016). Pored osnovnih deskriptivnih statisti¢-
kih parametara za sve varijable, koriStena je kanonicka
korelaciona analiza za utvrdivanje postojanja relacija u
softverskom paketu SPSS 22.

Tabela 1. Kriterij za ocjenjivanje uspjesnosti izvodenja ele-

menata
1 Nedovoljno Student nije u moguénosti da izvede element
2 Dovoljno Student izvodi element uz velike tehnicke i esteticke greske
3 Dobro Student izvodi element uz srednje tehnicke i esteticke greske
4 Vrlo dobro Student izvodi element uz manje tehnicke i esteticke greske
5  Odli¢no Student izvodi element bez tehnickih i estetickih greSaka

REZULTATI I DISKUSIJA

Osnovni deskriptivnih statisticki parametri za pre-
diktorske i1 kriterijumske varijable pokazuju normalne
vrijednosti 1 ukazuju na normalnu raspodjelu rezultata.
U daljem postupku statisticke analize primjenjena je pro-
cedura kanonicke korelacione analize kako bi se utvr-
dile relacije izmedu motorickih sposobnosti ispitanika i
uspjesnosti izvedenih elemenata na parteru i preskoku.
Generalni rezultati kanonicke analize (tabela 2), ukazuju
na vrijednost kanonicke korelacija 0.998, vrijednost HI
kvadrat testa od 320.11 te statisticki znac¢ajnu povezanost
koristenih varijabli na nivou p .00280. Daljom primje-
nom analize dobijeno je 10 kanonickih korijena od kojih
je samo prvi pokazao statisticku znacajnost p .002.
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Table 2. Overall results of the canonical correlation

Tabela 2. Generalni rezultati kanonicke analize

N R R2 HI DF L P
LS 52,8 1 0.998678 0.997359 320.1077 253 0.000000 0.002802
DS 100 2 0.985930 0.972058 216.2202 220 0.000004 0.559269
RVLS 33.334 3 0.960672 0.922890 153.6120 189 0.000154 0.971835
RVDS 71.790 4 0.946480 0.895825 108.7678 160 0.001999 0.999311
CR .998 5 0.850371 0.723130 69.1884 133 0.019185 0.999999
HI 320.11 6 0.802462 0.643946 46.7148 108 0.069293 1.000000
DF 253 7 0.700734 0.491028 28.6430 85 0.194612 1.000000
P .00280 8 0.628389 0.394872 16.8242 64 0.382363 1.000000

9 0.451408 0.203769 8.0337 45 0.631872 1.000000

10 0.383409 0.147003 4.0460 28 0.793579 1.000000

Legend: (LS = Left-set variance, DS = Right-sided variance,
RVLS = Redundant left-sided variance, RVDS = Redun-
dant right-wave variance, CR = Canonical correlation, N =
Extracted eigenvalue, R = Canonical correlation, HI = hi-
square test, DF = degrees of freedom, L = lambda prime, P =
probability)

In further analysis, as seen in Table 3, the excerpt from
cross correlation matrix, the subjects showed statistically
significant connection between strength tests, explosive
strength tests, and coordination tests and a higher number
of criterion variables, and a significantly lower number of
connections between variables of coordination abilities,
variables concerning speed of individual movement, and
variables concerning flexibility of the shoulder zone, which
discriminated the subjects and their results in performance
of elements and which indicated to a complex connection
between strength and flexibility of the shoulder zone and
other motor skills with the goal of better performance of
specific gymnastic elements. As for the variables that did
not have statistically significant level of interconnection,
this does not necessarily mean that they have no share in
the performance of the selected gymnastic elements on the
floor routine and the vault, but rather could indicate to cer-
tain ranking of required motor skill degrees in order for the
demonstration of the given elements to be more successful.

Table 3. Excerpt from cross correlation matrix

Legenda: (LS = varijansa lijevog seta, DS = varijansa desnog
seta, RVLS = redundantna varijansa lijevog seta, RVDS = re-
dundantna varijansa desnog seta, CR = kanonicka korelacija, N
= ekstrahirana eigen vrijednost, R = kanonicka korelacija, R2
= kanonicka determinacija, HI = hi-kvadrat test, DF = stepeni
slobode, L = lambda prime, P= probabilitet)

U nastavku analize, inspekcijom tabele 3, koja
predstavlja izvod iz matrice kroskorelacije, ispitanici su
pokazali statisticki znacajnu povezanost testova snage,
eksplozivne snage i koordinacije sa ve¢im brojem kri-
terijumskih varijabli te znatno manji broj veza varijabli
koje su koriStene da predstave koordinaciju, varijabli
iz prostora brzine pojedina¢nog pokreta te varijable iz
prostora fleksibilnosti ramenog pojasa, koje su diskrimi-
nisale ispitanike i njihove rezultate uspjesnog izvodenja
elemenata ukazuju¢i na slozenost povezanosti snage i
fleksibilnosti ramenog pojasa sa ostalim motorickim spo-
sobnostima sa ciljem Sto uspjesnijeg izvodenja odredenih
gimnastickih elemenata. Za koristene varijable koje nisu
pokazale statisticki znac¢ajan nivo medusobne povezano-
sti ne mora da znaci da nemaju udjela u izvodenju izabra-
nih gimnastickih elemenata na parteru i preskoku, ve¢ bi
se moglo ukazati na odredeno rangiranje potrebnih nivoa
motorickih sposobnosti kako bi uspjes$nije demonstrirali
zadate elemente.

Tabela 3. Izvod iz matrice kroskorelacije

] = o o N - — [ =

g & § z 2 2 2 &§ B & 9

w (%) = w w = = o w w

o o o o o <t << [C) 3 o o

o o o o o 7 7 N o o
MRESKL 0.27 0.37 0.33 0.33 0.26 0.24 0.24 0.27 0.34 0.23 0.25
MFETRO 0.39 0.39 0.41 0.39 0.37 0.33 0.34 0.36 0.43 0.33 0.36
MKTOZ -0.30  -035 -0.30 0.26 0.33  -0.33 033 -043 036 -030 -0.30
MBFTAZ 0.19 0.39 0.23 0.31 0.16 0.19 0.17 0.17 0.16 0.14 0.16
MRAZGP 0.21 0.34 0.26 0.32 0.25 0.23 0.23 0.29 0.29 0.22 0.23
MFLONKD 0.34 0.23 0.23 0.26 0.32 0.23 0.29 0.20 0.23 0.33 0.29
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Regarding the correlation between the motor vari-
ables and canonical roots (Table 4), it can be concluded
that the variables MFETRO and MFEBML have the high-
est projection on the canonical factor, and thus are also
most significant in conditioning the results achieved, while
the variables of coordination, MAGOSS, MKTOZ, MAG-
KUS, MAGONT, MKTOZ, have negative projection on
the first isolated canonical factor, as do the flexibility tests
MFLISK and MFLPRGL, indicating that the subjects with
a lower degree of those motor skills have also had less
success in the performance of the specific gymnastic ele-
ments. The aforementioned motor variables cover the part
of the motor skills field that was researched by various au-
thors, with the aim of reaching better knowledge acquiring
of gymnastics (strength: Wolf-Cvitak, 1984; Srholj, 1989;
Hume et al., 1993; coordination: Kioumourtzoglou et al.,
1997; Rutkowska-Kucharska & Bobber, 1998; Sebi¢-
Zuhri¢ et al., 2008; flexibility: Srholj, 1989, Hume et al.,
1993). Regarding the criterion variables, the results show
that PRSTCE variable had the biggest projection, while
the variables PREBO, PRENAZ, SALNAZ, ZGRLET,
and PRERON had almost the same projection on the first
canonical root, indicating the necessity for a greater en-
gagement of motor skills in performing those elements.

Table 4. Canonical factors of predictor and criterion varia-

Govore¢i o korelacijama motorickih varijabli sa
kanonickim korijenima (tabela 4), moze se zakljuciti da
varijable MFETRO i MFEBML imaju najvise projekcije
na kanonicki faktor, pa prema tome i najvise uslovljavaju
dobijene rezultate dok varijable koordinacije MAGOSS,
MKTOZ, MAGKUS, MAGONT, MKTOZ pokazuju ne-
gativnu projekciju na prvi izolovani kanonicki faktor kao
i testovi fleksibilnosti MFLISK i MFLPRGL, ukazujuéi
na to da su ispitanici sa nizim stepenom ovih motorickih
sposobnosti iskazali i manju uspjesnost u izvodenju kon-
kretnih gimnastickih elemenata. Navedene motoricke
varijable pokrivaju onaj dio motori¢kog prostora koji su
istrazivali razliciti autori za kvalitetnije usvajanje gimna-
stickih sadrZaja (snaga : Wolf-Cvitak 1984., Srholj 1989.,
Hume i sar.,1993.; koordinacija: Kioumourtzoglou i sar.,
1997., Rutowska - Kucliarska i Bober 1998., Sebié-
Zuhri¢ i sar. 2008 i fleksibilnost: Srholj, 1989., Hume i
sar., 1993.) Sto se ti¢e kriterijumskih varijabli najveéu
projekciju pokazali su rezultati varijable PRSTCE, dok
su varijable PREBO, PRENAZ, SALNAZ, ZGRLET I
PRERON imale gotovo jednaku projekciju na prvi kano-
nicki korijen ukazujuci na potrebu za ve¢im angazmanom
motorickih sposobnosti pri izvodenju ovih elemenata.

Tabela 4. Kanonicki faktori prediktorskih i kriterijumskih

bles varijabli
predik_ton_'ski set van:ijabli 1 predik_to[ski set van:ijabli 1 kritgrijl_xmski set \_rarijabli 1
| prediction set variables | prediction set variables | criterion set variables
MRESKL 032  MBFTAZ 0.31  PREBO 0.53
MFESDM 0.31  MRAZGP 032  PRSTCE 0.67
MFETRO 042  MRCZTL -0.08  RONDAT 0.51
MBKPOP 044  MFEBML 056  PRENAP 0.47
MAGOSS -0.30  MBAU1ZD 0.1 PRENAZ 0.59
MAGKUS 025  MBAU1ZL 0.03  SALNAP 0.49
MAGONT 029  MFLPRGD 0.02  SALNAZ 0.55
MKTOZ -048  MFLPRGL -0.14  ZGRLET 0.56
MBFTAPD 0.30  MFLISK 039  RAZLET 0.44
MBFTAPL 0.37  MFLONKD 011 PREMET 047
MBFTAPNL -0.03  MFLONKL 0.09  PRERON 0.54
MBFTAPND 0.15

Observing the results of the right set of the crite-
rion variables (PREBO, PRSTCE, RONDAT, PRENAP,
PRENAZ, SALNAP, SALNAZ, ZGRLET, RAZLET,
PRNAPR and PRERON), it can be stated that all of
them had connection to the first root with a higher sta-
tistical significance compared to the left set of variables.
High degree of strength in both the arms and shoulder
region is necessary for a better technical performance of
elements on the floor routine and the vault, especially of

Posmatraju¢i rezultate seta kriterijumskih varija-
bli (PREBO, PRSTCE, RONDAT, PRENAP, PRENAZ,
SALNAP, SALNAZ, ZGRLET, RAZLET, PRNAPR i
PRERON), moze se re¢i da su one sve pokazale poveza-
nost sa prvim korijenom i to sa ve¢om statistickom zna-
¢ajnosc¢u nego Sto je bio slucaj sa rezultatima seta predik-
torskh varijabli. Visok nivo snage ruku i ramenog pojasa
potreban je za pravilnije tehnicko izvodenje elemenata
na parteru i preskoku, naro€ito kod elemenata koji imaju
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elements that have push-off in the initial phase of per-
formance (roundoff and cartwheels), and the flexibility
of the shoulder region has an extremely important role
in exhibiting high movement amplitudes, while a signifi-
cantly high degree of strength in lower extremities has
a major role in different push-offs in floor routine and
vault, as well as in their timely changes (Gaverdovskiy,
2002; Sebi¢-Zuhrié et al., 2008; Saisoev, 2010; Hadjiev
et al., 2011). Concerning the significance of coordina-
tion and agility, most attention is focused on technically
correct performance of the stages of pre-flight, proper
body position, and adequate rapid changes in performing
selected elements. The aforementioned motor variables
had a negative and a relatively high connection to per-
formance of elements on the floor routine and the vault,
indicating to a need for synthesis of all motor dimensions
as crucial for better performance of specific gymnastic
elements.

CoNCLUSION

The overall results of the canonical correlation indicate
to canonical correlation value with the Chi-Square Test value
320.11, and to statistically significant connection of the used
variables on level p .00280. Through further application of the
analysis, 10 canonical roots were extracted, out of which only
the first one was statistically significant (p .002). Through ob-
servation of data on correlation between motor variables and
canonical roots, it can be concluded that the standing triple
jump variable and the lying medicine ball throw variable have
the highest projection on the canonical factor, and thus are also
most significant in conditioning the results achieved. Regard-
ing the criterion variables, the results show that the front-to-
back cartwheel variable had the biggest projection, while the
variables side-to-side cartwheel, back handspring, backward
flip, squat through on the vault with pre-flight, and roundoff
vault had almost the same projection on the first canonical root,
indicating the need for greater engagement of motor skills in
performing the aforementioned elements. This research has
confirmed many previous ones done on the importance of a
high degree of motor skills in the acquisition and success-
ful demonstration of gymnastic elements on the floor routine
and vault, among which predominantly in importance remain
strength and coordination. The obtained results can be used
for better entry selection of subjects as well as for indicating
to the importance of a high degree of motor skills of subjects
before starting to lean gymnastic elements on the floor routine
and the vault.

odriv u prvoj fazi izvodenja (rondat i premeti) sa veoma
znacajnom ulogom fleksibilnosti ramenog pojasa u ispo-
ljavanju velikih amplituda pokreta, uz izuzetno znacajan
visok nivo snage donjih ekstremiteta koji imaju veliku
ulogu pri razli¢itim odrazima na parteru i preskoku, kao
i njihove pravovremene izmjene (Gaverdovskiy 2002,
Sebié-Zuhrié, L i sar. 2008, Saisoev 2010, Hadjiev, An-
donov, Dobrev & Petrov, 2011). Govorec¢i o znacajnost
koordinacije i agilnosti najviSe se paznje usmjerava na
tehnicki pravilno izvodenje faza leta, pravilnog poloza-
ja tijela 1 adekvatnih brzih promjena kod elemenata koji
su koriSteni. Navedene motoricke varijable koordinacije
i agilnosti pokazale su negativnu i relativno visoku po-
vezanost sa izvodenjem elemenata na parteru i preskoku
ukazujuéi na potebu sinteze svih motorickih dimenzija
kao klju¢ne za bolji uspjeh izvodenja izabranih gimna-
stickih elemenata.

ZAKLIUCAK

Generalni rezultati kanonicke analize ukazali su
na vrijednost kanoniCke korelacija 0.998, vrijednost HI
kvadrat testa od 320.11 te statisticki znac¢ajnu povezanost
koriStenih varijabli na nivou p .00280. Daljom primje-
nom analize dobijeno je 10 kanonickih korijena od kojih
je samo prvi pokazao statisticku znacajnost p .002. Po-
smatrajuci podatke o korelacijama motoric¢kih varijabli
sa kanonic¢kim korijenima moze se zakljuciti da varijable
troskok iz mjesta i bacanje medicinke iz lezeceg polozaja
imaju najvise projekcije na kanonicki faktor, pa prema
tome i najvise uslovljavaju postignute rezultate. Sto se
ti¢e kriterijumskih varijabli najvecu projekciju pokazali
su rezultati varijable premet strance ¢eono, dok su vari-
jable premet strance bocno, premet nazad, salto nazad,
zgrcka letom i preskok rondat imale gotovo jednaku pro-
jekeiju na prvi kanonicki korijen ukazujuéi na potrebu
za veéim angazmanom motori¢kih sposobnosti pri izvo-
denju ovih elemenata. Ovim istrazivanjem potvrdena su
brojna dosadas$nja istrazivanja o znacajnoj ulozi visokog
nivoa motori¢kih sposobnosti za usvajanje i uspje$nu
demonstraciju gimnastickih elemenata na parteru i pre-
skoku pri ¢emu medu ostalima prednjace snaga i koor-
dinacija. Dobijeni rezultati mogu se Koristiti pri boljoj
ulaznoj selekciji kao i ukazati na vaznost visokog nivoa
motori¢kih sposobnosti ispitanika prije pocetka procesa
ucenja gimnastickih elemenata na parteru i preskoku.
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