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Apstrakt: Operativne sposobnosti pripadnika vojske definisane su faktorima morfologije, funkcije, nivoa motorickih
sposobnosti, zdravlja 1 dr. U specijalnim brigadama, za uspes$nu realizaciju dodeljenih zadataka potreban je visok
nivo motorickih sposobnosti. Najvaznije motori¢ke sposobnosti pripadnika specijalnih brigada su izdrzljivost,
snaga, koordinacija, agilnost i brzina, kao i ravnoteza, preciznost i fleksibilnost. Ovi parametri medusobno moraju
biti povezani kako bi se ocekivala maksimalna uspesnost. Cilj istrazivanja bio je da se utvrdi da li postoji povezanost
brzine sa specificnim motorickim sposobnostima pripadnika specijalne brigade Vojske Republike Srbije. Uzorak su
¢inila 74 ispitanika, pripadnici 63. padobranske brigade iz Nisa. Za utvrdivanje brzine primenjeni su testovi: sprint
na 10 m, 20 m i 30 m. Specificne motoricke sposobnosti procenjivane su testovima: sklekovi na tlu za 2 minuta,
dizanje trupa sa tla za 2 minuta, tr¢anje na 3200 m, penjanje uz konopac 7 m. Za utvrdivanje povezanosti brzine
1 parametara specificnih motorickih sposobnosti primenjena je kanonic¢ka korelaciona analiza. Obrada podataka
utvrdena je pomocu statistickog paketa Statistica 8.0. Nivo znacajnosti bio je .05. Rezultati su pokazali da su prostori
brzine i specificnih motorickih sposobnosti medusobno povezani sa jednim parom statisticki znacajnih kanonickih
faktora na nivou znacajnosti od .01 (p=.000). Izolovani par kanonickih faktora objasnjen je sa 43% zajednickog
varijabiliteta.

Kljucne reci: motoricke sposobnosti, specijalna brigada, brzina, relacije

UvVOD

Studije pokazuju da pored funkcionalnih i antropometrijskih karakteristika, za postizanje uspeha u
pojedinim sportovima veliki znacaj ima i nivo odredenih motorickih sposobnosti bilo da se radi o odraslim osobama
(Kasum, 2001; Karaleji¢ i Jakovljevi¢, 2008; Popovi¢, 2010) ili o decijem uzrastu (Bubnjevic i sar., 2020). Takode,
uspesnost vrsenja pojedinih fizickih aktivnosti direktno odreduje i nivo pojedinih motorickih sposobnosti pojedinca

' Rad primljen: 1.3.2021, korigovan: 23.3.2021, prihvacen za objavljivanje: 23.3.2021.
2 Mihajlo Golubovi¢ je doktorand na Fakultetu sporta i fizickog vaspitanja, Univerziteta u Nisu.
3 DX panta@fsfv.ni.ac.rs



SPORT - Nauka i Praksa, Vol. 11, Nel, 2021.

(Nedeljkovi¢, 2007). Njihov udeo zavisi od velikog broja faktora, ali i od prirode i slozenosti kretne strukture
odredene sportske grane ili discipline. Primer veoma izrazene uloge pojedinih motorickih sposobnosti u postizanju
vrhunskih rezultata ogleda se npr. u realizaciji atletskih kretnih struktura, poput trkackih, skakackih ili bacackih
disciplina, gde se ostvaruju odredene relacije koje se manifestuju kroz sportski rezultat (Pavlovi¢ i Radinovi¢, 2010).
Utvrdivanje nivoa motorickih sposobnosti i antropoloSkih karakteristika i njihov uticaj na pojedine pokazatelje
fizickih sposobnosti aktuelan je problem ne samo u sportskoj praksi, ve¢ i u vojsci, gde se trazi visok nivo fizickih
sposobnosti. Visok nivo fizicke sposobnosti u velikoj meri utiCe na uspeSnost u obavljanju mnogih zadataka
(Hauschild et al., 2017), a samim tim i na povecanje borbene gotovosti jedinice.

Nivo operativnih sposobnosti pripadnika vojske definisan je nizom faktora koji se odnose na fizioloske i
morfoloske karakteristike, funkcionalne sposobnosti, nivo motorike, zdravlja i dr. (Mari¢, 2010; Simenko et
al., 2004). U vojsci, a naroCito u specijalnim jedinicama, za uspeSnu realizaciju dodeljenih zadataka potreban
je visok nivo motorickih sposobnosti. Pripadnici specijalnih brigada obuku i zadatke Cesto izvode u oteZzanim
meteoroloskim uslovima i pod opterecenjem (zastitna maska, borbena oprema, zastitna odeca itd.), gde do izrazaja
dolazi ispoljavanje velikog broja motorickih sposobnosti. Glavni faktori motorike koji su odgovorni za uspesno
izvrSavanje borbenih zadataka pripadnika specijalnih brigada su kardiorespiratorna izdrzljivost i snaga (Druzeta,
2008; Mattila et al., 2007, Mala et al., 2015). Pojedini autori tvrde da se uglavnom misi¢na snaga i sila smatraju
najvaznijim fizickim atributima za izvodenje vojnih zadataka, dok se aerobnim sposobnostima pripisuje manji
znacaj (Pierce et al., 2017). Snaga nogu narocito ima veliki znacaj kod izvrSavanja dugotrajnih marSeva pri odlasku
1 povratku sa vezbalista ili strelista, prelasku odredenih prepreka i dr. (Mattila et al., 2007; Druzeta, 2008; Mala et
al., 2015). Znacaj eksplozivne snage moze se uociti kod savladavanja razlicitih poligona za obuku, brzih ukrcavanja i
iskrcavanja iz borbenih vozila, upada u objekte i dr. (Pihlainen et al., 2018). Osim snage, aerobna izdrzljivost je bitan
faktor za realizaciju obuke i borbenih zadataka. Pripadnici specijalnih brigada u okviru redovne obuke realizuju
marseve pod opterecenjem, u otezanim meteoroloskim uslovima, pri niskim i visokim temperaturama, gde ukupna
duzina marsa iznosi i do 50 km, a opterecenje, odnosno tezina borbene opreme, od 20 kg do 40 kg.

Od drugih faktora koji uticu na povecanje borbene gotovosti jedinice i nivo operativnih sposobnosti izdvajaju
se koordinacija, narocito koordinacija celog tela, brzina izvodenja slozenih motorickih zadataka, agilnost i brzina
(Druzeta, 2008). Takode, ravnoteza, preciznost i fleksibilnost spadaju u motoric¢ke sposobnosti koje su bitne u vojsci,
a narocito u specijalnim jedinicama (Druzeta, 2008).

Da bi se utvrdilo stanje motorickih sposobnosti profesionalnih vojnih lica, a radi jednoobraznog izvodenja
provere i ocenjivanja primenjuje se baterija testova preporucena za ovu populacionu grupu (Uputstvo za fizicku
obuku Vojske Srbije, 2011).

Rezultati istrazivanja koja su se bavila relacijama motorickih sposobnosti kod pripadnika vojske uglavnom
su se bazirala na utvrdivanju relacija telesne kompozicije i ostalih motoric¢kih sposobnosti (Glavac, 2015; Heinrich
et al., 2008; Mullie et al., 2008; Crawford et al., 2011). Na osnovu rezultata dosadasnjih istrazivanja (Grier et al.,
2015; Nogueira et al., 2016) utvrdeno je da su BMI i procenat telesnih masti u jakoj negativnoj korelaciji sa acrobnim
kapacitetom i rezultatima na vojnim testovima sposobnosti. Pojedine studije utvrdivale su uticaj motorickih
sposobnosti na realizaciju brzine kod pripadnika vojske (Males i sar., 2004). Autori zakljucuju da veliki broj
motorickih spsobnosti ucestvuje u uspesnosti tréanja, i da je integracija motorickih sposobnosti sveprisutna.

Cilj rada bio je da se utvrdi da li postoji povezanost brzine sa specificnim motorickim sposobnostima kod
pripadnika specijalnih jedinica Vojske Republike Srbije.

METODE

Uzorak ispitanika

Populacija koja je saCinjavala uzorak ispitanika bila je sastavljena od pripadnika 63. padobranske brigade u
Nisu. Ukupan uzorak obuhvatio je 74 ispitanika muskog pola, prosecne starosti 33,3+5,7 godina. Prosecna telesna
visina uzorka iznosila je 178,65+6,64 cm, telesna masa 84,08+9,59 kg, dok je BMI 26,33+2.,41 kg/m2. Ispitanici
obuhvaceni ovim uzorkom spadaju u grupu fizicki aktivne populacije. U sklopu fizicke obuke svakodnevno izvode
casove fizickog vezbanja u trajanju od 90 min. U trenutku sprovodenja istrazivanja svi ispitanici imali su uredan
zdravstveni status.
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Uzorak mernih instrumenata

U skladu sa ciljem istrazivanja primenjeni su testovi za procenu brzine i testovi za procenu specificnih
motorickih sposobnosti.

Merni instrumenti za procenu brzine

Za procenu brzine tréanja primenjeni su slede¢i testovi (Velickovic et al., 2013; Juki¢ i sar., 2008):
* sprint na 10 m,

* sprint na 20 m i

* sprint na 30 m.

Merni instrumenti za procenu specificnih motorickih sposobnosti

Za procenu specificnih motorickih sposobnosti primenjeni su testovi koji se primenjuju prilikom provere
motorickih sposobnosti u Vojsci Srbije (Uputstvo za fizicku obuku Vojske Srbije, 2011):

* sklekovi na tlu za 2 minuta,

* dizanje trupa sa tla za 2 minuta,

* tréanje na 3200 metara i

* penjanje uz konopac 7 metara.

Opis mernog postupka

Za potrebe istrazivanja bili su stvoreni neophodni optimalni uslovi prilikom merenja.

Merenje antropometrijskih karakteristika bilo je prema metodi Centers for Disease Control and Prevention
(2017), a BMI je izracunat na osnovu obrasca koji je predlozila Svetska zdravstvena organizacija (WHO, 1997).

Za procenu brzine koris¢en je WITTY SEM sistem za elektronsko merenje vremena sa foto ¢elijama. Ispitanik
je iz visokog starta imao zadatak da prede $to brze razdaljinu od 30 m, a foto-Celije postavljene na startnoj liniji, na
10 m, 20 m i na 30 m belezile su vreme. Primenjeni testovi imaju zadovoljavajuce metrijske karakteristike, i sa istom
opremom kori$éeni su i u drugim istrazivanjima (Duthie et al., 2006; Juki¢ i sar., 2008).

Specifitne motoricke sposobnosti testirane su na osnovu Uputstva za fizicku obuku u Vojsci Srbije i
Standardima za ocenjivanje fizickih sposobnosti vojnih lica u Vojsci Srbije (Uputstvo za fizicku obuku Vojske
Srbije, 2011). Primenom baterije testova za proveru fizickih sposobnosti procenjivala se: repetitivna izdrzljivost u
snazi ruku, ramenog pojasa, grudnih misica i trupa, zatim aerobna izdrzljivost i izdrzljivost miSi¢a nogu, kao i opsta
fizicka sposobnost. Primenjeni testovi imaju zadovoljavajuc¢e metrijske karakteristike (Juki¢ i sar., 2008; Dhahbi et
al., 2015).

Sklekovi na tlu za 2 minuta

Iz pocetnog polozaja u skleku ispitanik krece sa izvodenjem sklekova. Kao ispravan sklek broji se pokusaj
kada ispitanik spusti celo telo, dok mu nadlaktice ne budu paralelne sa tlom, a zatim se vrati u pocetni polozaj. Pri
svakom ponavljanju telo mora ostati u pravoj liniji. Nakon isteka dva minuta test se prekida, rezultat je broj ispravnih
ponavljanja tokom dva minuta. Ovaj test ima zadovoljavaju¢e metrijske karakteristike, $to je svojim ispitivanjem
potvrdila grupa autora (Juki¢ i sar., 2008).

Dizanje trupa sa tla za 2 minuta

Iz pocetnog stava leze¢eg na ledima sa kolenima savijenim pod uglom od 90° i stopalima rastavljenim u Sirini
kukova, koja su pridrzavana od strane drugog ispitanika, sa rukama prekrstenim i priljubljenim na grudi, ispitanik
izvodi trbusnjake. Tokom izvodenja testa, ruke su sve vreme na grudima. Nakon isteka dva minuta kao rezultat,
upisuje se broj ispravnih ponavljanja tokom dva minuta.

Tréanje na 3200 metara

Ispitanici zapoc€inju tr¢anje, a istovremeno pocinje i merenje vremena. Nakon istr¢anih 3200 metara, merilac
kao rezultat testa upisuje vreme za koje je ispitanik pretr¢ao naznacenu deonicu. Vreme se upisivalo sa tacnoscéu od
jedne sekunde (minuta, sekundi).

Penjanje uz konopac od 7 metara
Iz pocetnog stava u kome je ispitanik stajao pored konopca i jednom rukom se drzao za konopac, na komandu
merioca zapocinje penjanje uz konopac. Tehniku penjanja birao je sam ispitanik. Test se zavrSavao kada je ispitanik
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rukom dodirnuo marker koji je oznacavao visinu od 7 m, a vreme je upisivano sa tacnosc¢u od 0.10 s (sekunda, deseti
deo sekunde).

Statisticka obrada podataka

Za obradu i analizu sirovih podataka koriS¢en je statisticki paket za obradu podataka Statistica 8.0 for
Windows (StatSoft, Inc., Tulsa, OK).

IzraCunati su osnovni parametri deskriptivne statistike 1 distribucije (aritmeti¢ka sredina, standardna
devijacija, minimalna 1 maksimalna vrednost, raspon, koeficijent zakrivljenosti - skjunis, koeficijent zaobljenosti
- kurtosis). Za utvrdivanje povezanosti izmedu brzine i parametara specifiénih motorickih sposobnosti koristila
se kanonicka korelaciona analiza. Izracunati su koeficijent kanonicke korelacije, procenat zajedni¢ke varijanse,
znacajnost veza istrazivanog prostora, stepen slobode i statisticka znacajnost kanonicke korelacione analize. Nivo
znacajnosti bio je .05.

REZULTATI

U Tabeli 1 prikazani su parametri deskriptivne statistike i distribucije primenjenih varijabli za procenu brzine
i specificnih motorickih sposobnosti.

Srednja vrednost sprinta na 10 m iznosi 2,01+0,13 s, sprinta na 20 m 3,43+0,20 s, dok je srednja vrednost
sprinta na 30 m iznosi 4,78+0,28 s. Vrednosti skjunisa (Skew) ukazuju da nema izrazene asimetrije. Rezultati imaju
blagu pozitivnu asimetricnost (epikurticnost), Sto ukazuje da postoji vise dobrih rezultata, ali se moze konstatovati
da se nalaze u granicama dozvoljenih odstupanja. Najniza vrednost koeficijenta zakrivljenosti (Skew) iznosi ,42 za
sprintna 10 m, dok je najvisa 1,12 za sprint na 30 m. Vrednosti kurtosisa (Kurt) ukazuju da varijable za procenu brzine
relativno malo odstupaju od normalne distribucije, odnosno da su blago rasplinute. Najniza vrednost koeficijenta
zaobljenosti (Kurt) iznosi ,61 za sprint na 10 m, dok je najvisi 2,10 za sprint na 30 m.

Rezultati srednjih vrednosti testova za procenu specificnih motorickih sposobnosti, iznose za sklekove za 2
min 65,86+11,85, dizanje trupa za 2 min 75,22+11,76, tréanje na 3200 metara iznose 14,53+1,31 min i penjanje uz
konopac 7 m iznosi 9,96+2,17 s. Vrednosti skjunisa (Skew) ukazuju da nema izrazene asimetrije. Rezultati imaju
blagu pozitivnu asimetri¢nost (epikurti¢nost), $to ukazuje da postoji viSe dobrih rezultata, ali se nalaze u granicama
dozvoljenih odstupanja. Izmerene vrednosti koeficijenta zakrivljenosti (Skew) krecu se u rasponu od ,13 za dizanje
trupa za 2 min do ,89 za penjanje uz konopac 7 m. Vrednosti kurtosisa (Kurt) ukazuju da varijable za procenu
motorickih sposobnosti relativno malo odstupaju od normalne distribucije, odnosno da su blago rasplinuti i krecu se
u rasponu od -,03 kod testa dizanje trupa za 2 min do 1,97 kod testa penjanje uz konopac 7 m.

Tabela 1. Osnovni parametri deskriptivne statistike (n=74)

Mean SD Min Max Range Skew Kurt
Sprint 10 m [s] 2,01 13 1,71 2,39 ,68 42 ,61
Sprint 20 m [s] 3,43 ,20 3,09 4,13 1,04 93 1,72
Sprint 10 m [s] 4,78 ,28 431 5,78 1,47 1,12 2,10
Sklekovi za 2 min [broj] 65,86 11,85 42,00 106,00 64,00 ,70 1,79
Dizanje trupa za 2 min [broj] 75,22 11,76 48,00 109,00 61,00 13 -,03
Tréanje na 3200 m [min] 14,53 1,31 12,10 18,40 6,30 ,50 43
Penjanje uz konopac 7m [s] 9,96 2,17 5,30 18,00 12,70 ,89 1,97

Legenda: Mean — aritmeticka sredina; SD — standardna devijacija; Min — minimalna vrednost; Max — maksimalna vrednost;
Range - raspon; Skew — koeficijent zakrivljenosti; Kurt — koeficijent zaobljenosti

Utvrdene interkorelacije parametara za procenu brzine kre¢u se od .90 do .98, dok je medusobna povezanost
parametara za procenu specificnih motorickih sposobnosti iznosila od .34 do .80. Potrebno je napomenuti da su
kod interkorelacija parametara za procenu parametara specificnih motoric¢kih sposobnosti utvrdene i pozitivne i
negativne vrednosti (ove vrednosti nisu tabelarno prikazane).
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Na osnovu rezultata prikazanih u Tabeli 2, gde su prikazane kroskorelacije parametara za procenu brzine i
specificnih motorickih sposobnosti, moze se konstatovati slaba negativna povezanost izmedu varijabli sprinta na 10
m i sklekova za 2 min (-.46), kao i izmedu sprinta na 10 m i dizanja trupa za 2 min (-.49).

Tabela 2. Kroskorelacije parametara za procenu brzine i specificnih motorickih sposobnosti

Sklekovi za Dizanje trupa Tréanje na Penjanje
2 min za 2 min 3200 m uz konopac 7m
Sprint 10 m -46 -49 21 43
Sprint 20 m -50 -53 21 .52
Sprint 10 m -.50 -53 22 54

Slaba pozitivna povezanost postoji izmedu sprinta na 10 m i tr¢anja na 3200 m (.21), kao i izmedu sprinta na
10 m i penjanja uz konopac 7 m (.43). Posmatrajuci korelacije varijable sprint na 20 m sa specificnim motori¢kim
sposobnostima, utvrdeno je da postoje znacajne relacije sa sklekovima za 2 min (-.50) i dizanju trupa za 2 min (-.53),
kao 1 slabe pozitivne relacije sa tr¢anjem na 3200 m (.21) i penjanjem uz konopac 7 m (.52). I kod relacija sprinta na
30 m mogu se konstatovati znacajne negativne korelaciji sa sklekovima za 2 min (-.50) i dizanjem trupa za 2 min
(-.53), dok postoje slabe pozitivne korelaciji sa tr¢anjem na 3200 m (.22) i znacajne pozitivne korelacije sa penjanjem
uz konopac 7 m (.54).

Za utvrdivanje povezanosti izmedu parametara za procenu brzine i parametara za procenu specificnih
motoric¢kih sposobnosti primenjena je kanonicka korelaciona analiza. Rezultati prikazani u Tabeli 3 pokazuju da
su prostori brzine i specificnih motorickih sposobnosti medusobno povezani sa jednim parom statisti¢ki znacajnih
kanonickih faktora na nivou znacajnosti od .01 (p=.000). Izolovani par kanonickih faktora objasnjava 43% (Can
R-sqr.43) zajednickog varijabiliteta.

Tabela 3. Kanonicke korelacije brzine i specificnih motorickih parametara

Can R Can R-sqr. Chi-sqr. df p
0 .66 43 42,50 12 .000%**
1 17 .03 3,22 6 780
2 13 .02 1,09 2 579

Legenda: Can R — koeficijent kanonicke korelacije; Can R-sqr. — procenat zajednicke varijanse;
Chi-sqr. — znacajnost veza istrazivanog prostora; df — stepen slobode; p — statistiCka znacajnost;
nivo znacajnosti: ** p<.0l.

Analizom rezultata faktorske strukture brzine (Tabela 4), moze se konstatovati da sprint na 30 m (.98) i
sprint na 20 m (.96) imaju najvece pozitivne projekcije na prvi kanonicki faktor, pa samim tim i najvise uslovljavaju
rezultate u svim testovima specificnih motorickih sposobnosti, pa se ovaj faktor moze definisati kao faktor brzine.
Nesto manji, ali znacajan uticaj na manifestacije specificnih motorickih sposobnosti ima sprint na 10 m (.83).
Posmatrajuci rezultate faktorske strukture specificnih motorickih sposobnosti uocava se da najvece projekcije na
prvi kanonicki faktor ima penjanje uz konopac 7 m (.85), zatim dizanje trupa za 2 min (-.80) i sklekovi za 2 min
(-.74), pa se ovaj faktor moze nazvati faktorom snage.

Tabela 4. Faktorska struktura izolovanih kanonickih faktora brzine i specificnih motorickih sposobnosti

Root 1 Root 1
Sprint 10m .83 Sklekovi za 2 min -.74
Sprint 20m 96 Dizanje trupa za 2 min -.80
Sprint 10m .98 Tréanje na 3200 m 31
Penjanje uz konopac 7 m .85
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DISKUSIJA

Uporedujuéi deskriptivne parametre specificnih motorickih sposobnosti testiranog uzorka sa preporu¢enim
standardima za fizicku proveru (Uputstvo za fizicku obuku Vojske Srbije, 2011), moze se konstatovati da je nivo
specificnih motorickih sposobnosti ispitanika vrlo visok. Visok nivo motorickih sposobnosti utice na uspesnost
obavljanja velikog broja zadataka (Hauschild et al., 2017), a samim tim i na povecanje borbene gotovosti. Srednja
vrednost u disciplini sklekovi visa je od preporuc¢enog standarda (48), Sto ukazuje da je kod testiranog uzorka
snaga grudnih miSica i misica ruku na visokom nivou, na $ta ukazuju i rezultati drugih autora (Vaara et al., 2012).
Repetitivna snaga trupa (dizanje trupa sa tla) je znatno visa od standarda (60), ali je utvrden relativno veliki raspon
Sto ukazuje da postoji velika razlika u repetitivnoj snazi kod pojedinih ispitanika. Rezultati studija stranih armija
(Pihlainen et al., 2018) repetitivnu snagu trupa navode kao jedan od faktora koja pokazuju najvecu korelaciju sa
rezultatima na vojnim poligonima spretnosti, pa su ovako dobijene vrednosti u ovom istrazivanju u skladu sa
ocekivanjem. U disciplini penjanje uz konopac 7 m dobijene srednje vrednosti nize su za 4.04 sekunde od propisanog
standarda (Uputstvo za fizicku obuku Vojske Srbije, 2011), $to su u ovom slucaju bolji rezultati. Na osnovu dobijenih
rezultata moze se konstatovati da ispitanici ukljuceni u istrazivanje imaju zavidan nivo tehnike penjanja kao i
repetitivne snage. I vrednosti aerobnih sposobnosti procenjenih testom tréanja na 3200 m, nalaze se na visokom
nivou. Uporedujuci srednju vrednost sa standardom fizicke provere, moze se primetiti da je vreme tr¢anja za 1.07
minuta manje od preporucenih vrednosti, Sto su u ovom slucaju bolji rezultati. Druge studije ukazuju da su aerobne
sposobnosti bitan faktor za uspesno obavljanje dodeljenih borbenih zadataka (Hauschild et al., 2017) i da one moraju
biti na visokom nivou, §to je u skladu sa dobijenim rezultatima nase studije.

Na Tabeli 2 prikazane su kroskorelacije parametara za procenu brzine i specificnih motorickih sposobnosti.
Analizirajuéi rezultate merenja, moze se zakljuciti da postoji povezanost izmedu parametara brzine i repetitivne
snage, kao i da je brzina u nesto slabijoj korelaciji sa aerobnim sposobnostima. [zmedu testova za procenu brzine i
discipline sklekova na tlu mogu se primetiti pozitivne korelacije koje ukazujuju da povecanje brzinskih sposobnosti
dovodi do znacajnijeg povecanja repetitivne snage grudnih misica i misic¢a ruku. Sli¢ne relacije uocavaju se i izmedu
testova za procenu brzine i dizanja trupa sa tla, $to navodi na zaklju¢ak da sprinterske sposobnosti u znacajnoj
meri pozitivno utiCu na repetitivnu snagu. Rezultati ovog istrazivanja poklapaju se sa rezultatima prethodno
realizovanih studija (Pavlovi¢ i Radinovi¢, 2010). Odredena povezanost uocava se izmedu testova za procenu
brzinskih sposobnosti i rezultata na tré¢anju 3200 m (.21), ali su slabije nego §to je to slucaj sa repetitivnom snagom.
Dobijeni rezultati ukazuju da sa poboljSanjem sprinterskih sposobnosti, odnosno brzine, ne dolazi do znacajnijeg
povecanja aerobne izdrzljivosti. Sli¢ne rezultate u svojim istrazivanjima dobili su i drugi autori koji ukazuju na
visoke korelacije izmedu sprinta, jacine i snage (Sleivert & Taingahue, 2004; Cronin et al., 2008; Cormie et al.,
2010), ali slabu povezanost sa aerobnim sposobnostima. Testovi za procenu brzine na 10 m, 20 m i 30 m odvijaju se
u anaerobnim uslovima, dok disciplina tr¢anje na 3200 m spada u testove za proveru aerobne izdrzljivosti, pa se time
moze objasniti ovako mala korelacija izmedu ovih testova. Znacajne pozitivne korelacije postoje i izmedu testova za
procenu brzine i penjanja uz konopac 7 m. Znacajne korelacije izmedu brzine i rezultata penjanja uz konopac mogu
se objasniti i time §to se prilikom tehnike penjanja uz konopac koriste i noge, pa samim tim se moze zakljuciti da ce
se sa povecanjem sprinterskih sposobnosti poboljsati i rezultat u penjanju uz konopac.

Prikazane relacije izmedu parametara za procenu brzine i parametara za procenu specificnih motoric¢kih
sposobnosti ukazuju da su prostori brzine i specificnih motori¢kih sposobnosti medusobno povezani sa jednim
parom statisticki znacajnih kanonickih faktora na nivou znacajnosti od .05. Dobijeni rezultati ukazuju da promena
pojedinog prostora utice na promene drugog. Do sli¢nih rezultata dosli su i drugi autori. U istrazivanjima Young et
al. (1995), Plisk (2008), Parchmann & McBride (2011), Triplett et al. (2012) i Males i sar. (2004) dokazane su veze
izmedu brzine i parametara pojedinih motorickih sposobnosti.

ZAKLJUCAK

Istrazivanje je sprovedeno sa ciljem da se utvrde relacije brzine sa specificnim motori¢kih sposobnostima
pripadnika specijalnih jedinica Vojske Republike Srbije. Na osnovu rezultata kros korelacija i kanonicke korelacione
analize izmedu brzine i specificnih motoric¢kih sposobnosti, utvrdeno je da postoji statisti¢ki zna¢ajna povezanost
brzine i specifiénih motorickih sposobnosti kod pripadnika specijalnih jedinica. Rezultati dobijeni ovim istrazivanjem
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pokazali su da brzina statisticki znacajno utice na pojedine specificne motoricke sposobnosti. Dobijeni rezultati su
u skladu sa drugim studijama. Buduca istrazivanja potrebno je usmeriti na utvrdivanje povezanosti izmedu drugih
antropoloskih parametara pripadnika specijalne brigade i specificnih motorickih sposobnosti kako bi se na osnovu
njih dobili podaci o mogucim relacijama i predlozili programi za poboljSanje njihovih performansi.
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Abstract: The operational abilities of the members of the army are defined by the factors of morphology, function,
levels of motor skills, health, etc. In special brigades, a high level of motor skills is required for the successful
realization of assigned tasks. The most important motor skills of the Special Brigades members are endurance,
strength, coordination, agility and speed, as well as balance, precision and flexibility. These parameters must be
interrelated in order to expect maximum performance. The aim of the research was to determine whether there is a
connection between speed and specific motor abilities of the special brigade members in the Serbian Armed Forces
(SAF). The sample consisted of 74 respondents, members of the 63rd Parachute Brigade from Nis. To determine
the speed, the following tests were used: sprint at 10m, 20m and 30m. Specific motor skills were assessed by the
following tests: push-ups on the ground for 2 minutes, lifting the torso off the ground for 2 minutes, 3200m running,
7m rope climbing. The canonical correlation analysis was applied to determine the relationship between speed and
the parameters of specific motor abilities. Data processing was conducted using the statistical package Statistica
8.0. The significance level was .05. The results indicated the interrelation of speed and specific motor abilities with
one pair of statistically significant canonical factors at the significance level of .01 (p = .000). The isolated pair of
canonical factors was explained with 43% of the common variability.

Key words: motor skills, special brigade, speed, relations

INTRODUCTION

Earlier studies show that in addition to functional and anthropometric characteristics, the level of certain motor
abilities is of great importance for achieving success in certain sports, whether it is adults” (Kasum, 2001; Karaleji¢ &
Jakovljevi¢, 2008; Popovi¢, 2010) or children's growth (Bubnjevi¢ et al., 2020). Also, the success of executing certain
physical activities directly determines the level of individual motor abilities of an individual (Nedeljkovi¢, 2007).
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Their share depends on a large number of factors, but also on the nature and complexity of the movement structure of
a certain sports branch or discipline. An example of a very pronounced role of certain motor abilities in achieving top
results is reflected, for example, in the execution of athletic movement structures, such as running, jumping or throwing
events, where certain relations are manifested through a sports result (Pavlovi¢ & Radinovié¢, 2010). Determining the
level of motor abilities and anthropological characteristics and their influence on certain indicators of physical abilities
is a current problem not only in sports practice, but also in the army, which requires a high level of physical abilities.
A high level of physical ability greatly affects the success in performing many tasks (Hauschild et al., 2017), and thus
increases the combat readiness of the unit.

The level of operational abilities of members of the army is defined by a number of factors related to
physiological and morphological characteristics, functional abilities, level of motor skills, health, etc. (Mari¢, 2010;
Simenko et al., 2004). In the army, and especially in special units, a high level of motor skills is required for the
successful accomplishment of assigned tasks. Members of special brigades often perform training and various
tasks in difficult meteorological conditions and under load (protective mask, combat equipment, protective clothing,
etc.), where a large number of motor skills are pronounced. The main motor factors that are responsible for the
successful execution of combat tasks by special brigades’ members are cardiorespiratory endurance and strength
(Druzeta, 2008; Mattila et al., 2007, Mala et al., 2015). Some authors claim that mainly muscle strength and power
are considered to be the most important physical attributes for executing military tasks, while aerobic abilities
are given less importance (Pierce et al., 2017). Leg strength is particularly important during long marches, when
leaving and returning from a training ground or a shooting range, when crossing certain obstacles, etc. (Mattila et
al., 2007; Druzeta, 2008; Mala et al., 2015). The importance of explosive power can be seen in mastering various
training grounds, fast boarding and disembarking from combat vehicles, breaching into facilities, etc. (Pihlainen et
al., 2018). In addition to strength, aerobic endurance is an important factor for the execution of training and combat
tasks. Members of special brigades, as part of regular training, go on marches under load, in difficult meteorological
conditions, at low and high temperatures, where the total length of the march is up to 50 km, and the load, i.e. the
weight of combat equipment, ranges from 20 to 40 kg.

Other factors that boost the combat readiness of a unit and the level of operational capabilities include
coordination, especially whole body coordination, the speed of executing complex motor tasks, agility and speed
(Druzeta, 2008). Also, balance, precision and flexibility are among the motor skills that are important in the army,
and especially in special units (Druzeta, 2008).

In order to determine the state of motor abilities of professional military personnel, and for the purpose of
uniform performance of checks and assessments, a battery of tests recommended for this population group is used
(Instruction for Physical Training of the Serbian Army, 2011).

The results of the research that dealt with the relations of motor abilities in members of the army were mainly
based on determining the relations of body composition and other motor abilities (Glavac¢, 2015; Heinrich et al.,
2008; Mullie et al., 2008; Crawford et al., 2011). Based on the results of the previous research (Grier et al., 2015;
Nogueira et al., 2016), it was determined that BMI and body fat percentage are strongly negatively correlated with
aerobic capacity and the results on military fitness tests.

Some studies have established the influence of motor skills on the realization of speed in members of the
army (Males et al., 2004). The authors conclude that a large number of motor skills play a role in success in running,
and that the integration of motor skills is omnipresent.

The aim of this study was to determine whether there is a connection between speed and specific motor skills
in the members of special units in the SAF.

METHOD

The sample of respondents

The population that made up the sample of respondents was composed of the members of the 63rd Parachute
Brigade in Nis. The total sample included 74 male subjects, whose average age was 33.3£5.7. The average body
height of the subjects was 178.65+£6.64 cm, body weight 84.08+9.59 kg, while their BMI was 26.33+2.41 kg/m2. The
subjects that were included in this sample belong to the group of physically active population. As part of physical
training, they exercise for 90 minutes every day. At the time of the survey, all respondents had good health status.
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The sample of measuring instruments

In accordance with the aim of the research, speed assessment tests and tests for the assessment of specific
motor abilities were applied.

Speed assessment measuring instruments

The following tests were used to assess running speed (Velickovi¢ et al., 2013; Jukic et al., 2008):
* 10m sprint,

¢ 20m sprint and

* 30m sprint.

Measuring instruments for the assessment of specific motor abilities

For the assessment of specific motor abilities, the tests used when checking the motor abilities in the Serbian
Army were applied (Instruction for Physical Training of the Serbian Army, 2011):

¢ push-ups on the ground in 2 minutes,

* lifting the torso off the ground in 2 minutes,

* 3200m running and

* 7m rope climbing.

Description of the measurement procedure

For the sake of the research, the necessary optimal conditions were created during the measurement. The
measurement of anthropometric characteristics was developed according to the method of the Centres for Disease
Control and Prevention (2017), and BMI was calculated on the basis of a template proposed by the World Health
Organization (WHO, 1997).

The WITTY SEM electronic timekeeping system with photocells was used to assess the speed. From the high
start, the examinees were instructed to cross the distance of 30 m as fast as possible, and the photo-cells placed on
the starting line, at 10m, 20m and 30m, recorded the time. The applied tests have satisfactory metric characteristics,
and along with the same equipment, they have been used in other studies (Duthie et al., 2006; Juki¢ et al., 2008).

Specific motor skills that were tested were based on the Instruction for Physical Training in the SAF and the
Standards for Assessing the Physical Ability of Military Personnel in the SAF (Instruction for Physical Training in
the Serbian Army, 2011). Using a battery of tests to check physical abilities, the following parameters were assessed:
repetitive endurance in the strength of the arms, shoulder girdle, chest muscles and torso, aerobic endurance and the
endurance of leg muscles, as well as general physical ability. The applied tests have satisfactory metric characteristics
(Juki¢ et al., 2008; Dhahbi et al., 2015).

Push-ups on the ground for 2 minutes,

The respondent starts performing push-ups, from the initial push-up position. An attempt to lower the whole
body until the upper arms are parallel to the ground, and then return to the starting position is considered a correct
push-up. With each repetition, the body must remain in a straight line. After two minutes, the test is interrupted,
resulting in the number of correct repetitions over two minutes. This test has satisfactory metric characteristics,
which was confirmed by a group of authors (Juki¢ et al., 2008).

Lifting the torso off the ground for 2 minutes

The subject performs sit-ups from the initial position: lying on the back with the knees bent at an angle of
90° and the feet spread at the width of the hips, which were supported by another subject, with the arms crossed and
pressed to the chest. During the test, the hands are on the chest all the time. After two minutes have elapsed, the
number of correct repetitions over two minutes is entered as the result.

3200m running

Respondents start running, and immediately time measuring starts. After running the distance of 3200m, as
a result of the test, the time during which the respondent ran the indicated section is entered. The time was entered
with an accuracy of one second (minute, second).

7m rope climbing
From the initial position in which the examinee stood next to the rope and held on to the rope with one
hand, they start climbing up the rope at the command of the examiner. The climbing technique was chosen by the
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respondent himself. The test ended when the subject touched a marker with their hand that indicated a height of 7m,
and the time was entered with an accuracy of 0.10s (seconds, tenths of a second).

Statistical data processing

The statistical data processing package Statistica 8.0 for Windows (StatSoft, Inc., Tulsa, OK) was used for
processing and analysis of raw data.

The basic parameters of descriptive statistics and distribution were calculated (arithmetic mean, standard
deviation, minimum and maximum value, range, curvature coefficient - skewness, roundness coefficient - kurtosis).
Canonical correlation analysis was used to determine the relationship between speed and the parameters of specific
motor abilities. The canonical correlation coefficient, the percentage of common variance, the significance of
the connections of the investigated space, the degree of freedom and the statistical significance of the canonical
correlation analysis were calculated. The significance level was .05.

RESULTS

Table 1 shows the parameters of descriptive statistics and distribution of applied variables for estimating
speed and specific motor abilities.

The mean value of the 10m sprint is 2.01 + 0.13s, the 20m sprint is 3.43 £ 0.20s, while the mean value of the
30m sprint is 4.78 + 0.28s. Skewness values indicate that there is no expressed asymmetry. The results have a slightly
positive asymmetry (epicurticity), which indicates that there are several good results, but it can be stated that they
are within the permissible deviations. The lowest value of the curvature coefficient (Skew) is .42 for the 10 m sprint,
while the highest is 1.12 for the 30 m sprint. The values of kurtosis (Kurt) indicate that the variables for estimating the
velocity deviate relatively little from the normal distribution, i.e. that they are slightly incompact. The lowest value of
the rounding coefficient (Kurtosis) is .61 for the 10m sprint, while the highest is 2.10 for the 30m sprint.

The results of the mean values of tests for the assessment of specific motor abilities are the following: for
push-ups for 2 min 65.86 + 11.85, for lifting the torso for 2 min 75.22 £ 11.76, for 3200m running 14.53 + 1.31 min
and for 7m rope climbing 9.96 + 2.17s. Skewness values indicate that there is no pronounced asymmetry. The results
have a slightly positive asymmetry (epicurticity), which indicates that there are several good results, but they are
within the allowed tolerance. The measured values of the coefficient of curvature (Skew) range from .13 for lifting
the torso for 2 min to .89 for 7m rope climbing. The values of kurtosis (Kurt) indicate that the variables for the
assessment of motor skills deviate relatively little from the normal distribution, i.e. that they are slightly incompact
and range from --.03 in the test torso lift for 2 min to 1.97 in the test of 7m rope climbing.

Table 1. Basic parameters of descriptive statistics (n=74)

Mean SD Min Max Range Skew Kurt
Sprint 10m [s] 2,01 ,13 1,71 2,39 ,68 A2 ,01
Sprint 20m [s] 3,43 ,20 3,09 4,13 1,04 93 1,72
Sprint 30m [s] 4,78 28 431 5,78 1,47 1,12 2,10
Push-ups for 2 min [number] 65,86 11,85 42,00 106,00 64,00 ,70 1,79
Lifting the torso for 2 min[number] 75,22 11,76 48,00 109,00 61,00 ,13 -,03
3200m running[min] 14,53 1,31 12,10 18,40 6,30 ,50 43
7m rope climbing [s] 9,96 2,17 5,30 18,00 12,70 ,89 1,97

Legend: Mean - arithmetic mean; SD - standard deviation; Min - minimum value; Max - maximum value; Range - range;
Skew - curvature coefficient; Kurt - coefficient of roundness

The determined interrelations of parameters for speed assessment range from .90 to .98, while the correlation
of parameters for the assessment of specific motor abilities ranged from .34 to .80. It should be noted that in the
interrelation of parameters for the assessment of parameters of specific motor abilities, both positive and negative
values were determined (these values are not shown in the table).
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Based on the results shown in the Table 2, where cross-correlations of parameters for assessing speed and
specific motor skills are shown, a weak negative correlation can be found between the variables of the 10m sprint
and push-ups for 2 min (-.46), as well as between the 10m sprint and lifting the torso for 2 min (-.49).

Table 2. Cross-correlations of parameters for estimating speed and specific motor abilities

Push-ups Lifting the torso . Tm rope

for 2 mli)n forg 2 min 3200m running climbill)lg
Sprint 10 m -46 -49 21 43
Sprint 20 m -50 -53 21 .52
Sprint 10 m -.50 -53 22 54

There is a weak positive connection between the 10m sprint and the 3200m run (.21), as well as between
the 10m sprint and the 7m rope climbing (.43). Observing the correlations of the variable 20m sprint with specific
motor abilities, it was found that there are significant relations with push-ups for 2 min (-.50) and torso lift for 2 min
(-.53), as well as weak positive relations with 3200m running (.21) and 7m rope climbing (.52). Significant negative
correlations with push-ups for 2 min (-.50) and lifting the torso for 2 min (-.53) can also be found in the 30m sprint,
while there are weak positive correlations with 3200m running (.22) and significant positive correlations with the
7m rope climbing (.54).

The canonical correlation analysis was applied to determine the relationship between the parameters for
estimating speed and the parameters for estimating specific motor abilities. The results shown in the Table 3 show
that speed and specific motor abilities are interrelated with one pair of statistically significant canonical factors at a
significance level of .01 (p =.000). An isolated pair of canonical factors explains 43% (Can R-sqr.43) of the common
variability.

Table 3. Canonical correlations of speed and specific motor parameters

Can R Can R-sqr. Chi-sqr. df p
0 .66 43 42,50 12 .000%**
1 17 .03 3,22 6 780
2 13 .02 1,09 2 579

Legend: Can R - canonical correlation coefficient; Can R-sqr. - percentage of common variance;
Chi-sqr. - significance of connections of the researched space; df - degree of freedom; p - statistical
significance; significance level: ** p <.01.

By analyzing the results of the velocity factor structure (Table 4), it can be concluded that the 30m sprint (.98)
and the 20m sprint (.96) have the highest positive projections on the first canonical factor, and therefore the most
conditioned results in all of the tests of specific motor abilities, so this factor can be defined as the speed factor. The
10m sprint (.83) has slightly lower, but still significant influence on the manifestations of specific motor abilities.
Observing the results of the factor structure of specific motor abilities, it is noticed that the highest projections on
the first canonical factor are featured by 7m rope climbing (.85), then lifting the torso for 2 min (-.80) and push-ups
for 2 min (-.74), and this factor can be called the power factor.

Table 4. Factor structure of isolated canonical factors of speed and specific motor abilities

Root 1 Root 1
Sprint 10m .83 Push-ups for 2 min -74
Sprint 20m .96 Lifting the torso for 2 min -.80
Sprint 10m .98 3200m running 31
7m rope climbing .85
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DISCUSSION

Comparing the descriptive parameters of specific motor abilities of the tested sample with the recommended
standards for physical testing (Instructions for Physical Training of the Serbian Army, 2011), it can be concluded that
the level of specific motor abilities of the respondents is very high. A high level of motor skills affects the success
of executing a large number of tasks (Hauschild et al., 2017), and thus increases combat readiness. The mean value
in the push-up discipline is higher than the recommended standard (48), which indicates that in the tested sample
the strength of the pectoral muscles and arm muscles is at a high level, as indicated by the results of other authors
(Vaara et al., 2012). The repetitive strength of the torso (lifting the torso from the ground) is significantly higher
than the standard (60), but a relatively large range was found, which indicates that there is a large difference in the
repetitive strength of some subjects. The results of studies of foreign armies (Pihlainen et al., 2018) point to the
repetitive strength of the troops as one of the factors that show the highest correlation with the results on military
training grounds, so the values obtained in this study are in line with expectations. In the discipline of 7m rope
climbing, the obtained average values are lower by 4.04 seconds than the prescribed standard (Instructions for
Physical Training of the Serbian Army, 2011), which are better results in this case. Based on the obtained results,
it can be stated that the examinees included in the research have an enviable level of climbing technique as well
as repetitive strength. The values of aerobic abilities estimated by the 3200m running test are also at a high level.
Comparing the mean value with the standard of physical tests, it can be noticed that the running time is 1.07 minutes
less than the recommended values, which in this case is a better result. Other studies indicate that aerobic abilities
are an important factor for the successful performance of assigned combat tasks (Hauschild et al., 2017) and that
they must be at a high level, which is consistent with the results of our study.

Table 2 shows the cross-correlations of the parameters for estimating speed and specific motor abilities.
Analysing the measurement results, it can be concluded that there is a correlation between the parameters of speed
and repetitive power, as well as that the speed is somewhat weaker in correlation with aerobic abilities. Positive
correlations can be noticed between the tests for assessing the speed and discipline of push-ups on the ground, which
indicate that an increase in speed abilities leads to a significant increase in the repetitive strength of the chest and
arm muscles. Similar relationships can be observed between tests for assessing the speed and lifting the torso off the
ground, which leads to the conclusion that sprinting abilities have a significant positive effect on repetitive strength.
The results of this research coincide with the results of previously conducted studies (Pavlovi¢ & Radinovi¢, 2010).
Some correlation is observed between speed assessment tests and 3200m (.21) running results, but they are weaker
than repetitive power. The obtained results indicate that with the improvement of sprinting abilities, i.e. speed, there
is no significant increase in aerobic endurance. Similar results have been obtained by other authors, who indicate
high correlations between sprint, strength and power (Sleivert & Taingahue, 2004; Cronin et al., 2008; Cormie et al.,
2010), but a weak connection with aerobic capacity. Tests that assess speed at 10m, 20m and 30m sprint take place
in anaerobic conditions, while the 3200 running discipline is one of the tests to check aerobic endurance, so this can
explain such a small correlation between these tests. Significant positive correlations also exist between the tests that
assess speed and 7m rope climbing. Significant correlations between speed and the results of rope climbing can be
explained by the fact that legs are also used during the rope climbing technique, so it can be concluded that with the
increase of sprinting abilities, the result in rope climbing will also improve.

The presented relations between the parameters for estimating speed and the parameters for estimating
specific motor abilities indicate that t he spaces of speed and specific motor abilities are interconnected with one
pair of statistically significant canonical factors at the significance level of .05. The obtained results indicate that the
change of one space affects the changes of another. Other authors obtained similar results. The research of Young
et al. (1995), Plisk (2008), Parchmann & McBride (2011), Triplett et al. (2012) and Males et al. (2004) proved the
existence of the connections between speed and the parameters of individual motor skills.

CONCLUSION

The research was conducted with the aim of determining the relations between speed and specific motor
abilities in special units’ members of the SAF. Based on the results of cross-correlations and canonical correlation
analysis between speed and specific motor abilities, it was determined that there is a statistically significant
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correlation between speed and specific motor abilities in special units’ members. The results obtained by this
research showed that speed has a statistically significant effect on certain specific motor abilities. The obtained
results are in accordance with other studies. Future research should focus on determining the relationship between
other anthropological parameters of members of the special brigade and specific motor skills in order to obtain data
on possible relationships and propose programs to improve their performance.
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