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ATICTPAKT

Tect pasBoja kpynHe motopuke (TGMD-2) pa3BujeH je paau HpolieHe MOTOPUYKOT
pasBoja fere y3pacra ox 3 o 10 roxuHa, ca Goxycom Ha MoTopuuke Bemrture. TGMD-
2 ce IUPOKO KOPUCTH y UCTPAXKUBAYKOM U KIIMHMYKOM KOHTEKcTy. [{ib HcTpaxuBama
je TpoleHa caIp)KIHHCKE, KPHTEPHjyMCKe M KOHCTPYKIMjCKE BaIMAHOCTH U MOY3/aHO-
ctu TGMD-2 (Test of Gross Motor Development-2) kox aeue y Cp6uju y3pacta ox 7
110 8 roanHa.

VY ucrtpaxuBamy je ydectBoBaio 214 npeue (47,19% neBojunia) ca cesepa Cpouje.
DakTOPCKOM aHAIIM30M TIOTBPleH je TBOGAaKTOPCKH MOJIEN. Y HYTpallliha I0Y31aHOCT je
Onna BUCOKa: 3a pe3yiTaT y JIOMEHY JOKOMOTOpUUKHX BemtuHa (0,76), MaHUMyIauje
objekrom (0,77) m ykymuu komnosutHu pesynrar (0,81). TloyzmaHocT Tect-perecta
kperana ce y pacrnony o 0,31 1o 0,79 u 6una je crarucTidku 3Ha4ajHa (r = 0,55; p <
0,00). UcrpakuBame je nmokazano aa ce TGMD-2 mMoxke 1moy3aH0 KOPHUCTUTH 3a MPo-
[IeHy MOTOPUYKUX BemThHa Jene y Cpouju y3pacra on 7 1o 8 roguHa.

Kibyune peun

Oeya, MOmMopuiKe elwmune, mecm pazeoja Kpynie MOmopuxe-2, pakmopcka aHamusa.

YBoa

3a onTUMaiaH KOTHUTUBHH Pa3B0j JeIle HEOMXOIHO je 1a OHA OTKPUBAjy CBO-
je OKpyXeme y3 moMoh MOTOPHYKHX BEIITHHA (TIOKpeTa). Y paHOM AETHICTBY Jela
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MPOBOJIC MHOTO BpeMEHa UCTpaxkyjyhu cBeT OKO ceOe, a TO YMHE KPO3 MOTOPHYKE
AKTHBHOCTH: Iy3ame, XOlame, CKakame u Tpuame (Goodway, Ozmun, Gallahue,

2019).

Motopnuke BemrTHHe 00yXBaTajy JOKOMOTOPHE BELITHHE, TAE C€ JbYICKO
TEJIO TIOMepa C jelHe TauKe Ha JIpyry (HIOp. MpecKakame Oapulie), U MaHUITyIaTHBHE
BEILITUHE, KOje YKJbYUyjy MaHUIYNAIMjy oOjeKTuMa (HIIp. JOJaBame, XBaTame, Oara-
e, IIyTHpamke JIoNTe). TOKOM OBHX aKTHBHOCTH Jielia yde Kako Ja KOOPAWHHUILY H
KOHTpOJIMILLYy CBOje TeJo, Kopucrehu nopaTtHe MH(opManuje u3 okpyxkema (Starc,
Cudina-Obradovi¢, Plesa, Profaca, Letica, 2004). Ctuname JIOKOMOTOPHHUX U MaHH-
MyJaTHBHHUX BEIITHHA OJIBHja Ce Y (a3 OCHOBHHUX ITOKpETa, Koja, mpeMa ["anaxjyy u
O3myny (Gallahue & Ozmun, 1998), oOyxBata TpH CTyIBbA.

Y uHHLIHjaTHOM CTYHBY (y3pacT ox 2 10 3 roauHe), Aela Ho4YMbY J1a IpaBe
MIPBE YOUWBHMBE M CBPCHCXOJHE IMOKymIaje y m3Bohemy onmpehennx 3amaraka. OBy
(hazy KapaKTepHIlly pelaTHBHO TpyOH U HEKOOPAWHHCAHU MOKpeTH. Jlena Mory nmatn
yCIIellIHe MOoKyIaje Oanama, XBaTamba, ylapamba WM CKaKamba, ajli U JlaJbe HelloCTajy
KJbyYHE KOMIIOHEHTE 3pEJIOT MOTOPHYKOT oOpacma. IbixoBu mOKpeTH Cy 4ecTo mpe-
TEpaHO HarjlallleH! WK, 0OpHYTO, CYBHIIIe YKoueHH. Takole, HemocTaje 1 pUTMHY-
KO U3BOheme MoKpeTa.

EnemenTtapuu cTymam (y3pacT of 3 10 5 roAnHa) pa3Boj MOTOPHKE M3riena
Jla TIPAMapHO 3aBHCH O ca3peBama. Y OBOM Mpela3HOM HepHoxy m3Mely MHUIH-
jamHe U 3pedne (dasze moOoJbIIaBajy ce KOOpAUHAIMja B PUTMUYKO M3BOheme moKpe-
Ta, a Jiena cTuay Behy KOHTpOJIy Haja cBOjuUM TenoM. Mnak, mokpeTu y oBoj dhasu u
JlaJbe JISNTy]y TIOMaJio HECTIPETHO W HEJIOBOJHHO (PITYHITHO.

3penu ctynaw (y3pacT o7 6 10 7 TOAMHA) KapaKTEpUIly MEeXaHH4YKa ehuKa-
CHa, KOOpJIMHMCAaHa M KOHTPOJIKCaHa KpeTama. Jlelia y OBoM y3pacTy umajy pas3Boj-
HU TIOTEHIIMja] Ja JOCTHTHY 3peiId HUBO BehrnHEe OCHOBHHX MOTOPHYKHX MOKPETA.
Camo ce MaHWTYNATHBHE BEIITHHE KOje MMOApa3yMeBajy mpaheme W xBarame MO-
KpeTHHX o0jekara pa3BHjajy HEUITO KacHHje, 300T CIOXKEHUX BU3YEeTHO-MOTOPHUX
3axTeBa OBHX 3ajaraka. MehyTum, gecTo ce nemana aa qena JOCTIKY PasInauTOM
op3uHOM OBY (ha3y. Kox Heke Jierie Taj pa3Boj je YCIOPEH WM YaK U30CTaje 3a Ioje-
JIuHe MoTopuuke BemTuHe. C Apyre cTpaHe, MOCTOje W HalpeaHuja Jielia Koja OBaj
HHUBO JIOCTIKY 3HATHO paHMje. YKOIUKO MOCTOjU ASPHULUT Yy MOTOPHYKUM BEIITH-
HaMma KOjH Ce He KOPHTYje Ha BpeMe, OH MOXKE MPEICTABIbATH MPOOIEM TOKOM IeIIOT
*nBora. Ca NCHUXOJIOLIKOT acleKTa, AeTe MOXKE MMaTH MpobiieM ca celi()-KOHIIECTITOM
(camonoy31ameM) 1 MOTHBAIIH]OM.

3pene ¢pyHIaMeHTaIHE KPEeTHE BEIITHHE MPEACTaBIbajy OCHOBY CBHX CIIOPT-
CKHX BEIIITHHA M 3aTO MX j€ HEOMXOJAHO YCBOJUTH. Y CYNPOTHOM, HAaCTaje 3aTBOPCHU
KpyT ¢pycTparyje 1 Heyclexa: HeJOBOJHHO pa3BHjeHe (hyHAaMEHTAIHE MOTOPHUIKE
BEIITHHE CIIPEYaBajy eIy Ja ce yKJbyde Y CIIOKEHHjeé MOTOPHYKE aKTHBHOCTH
(cmopr, pekpearyja), TO UX JIOAATHO yaasbaBa 0j] GU3UUKOT BeKOama M JJOBOAHU JI0
cBe Beher 3aocTajama.
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[Ipen monaszak y 1Koy, nena Om Tpebano aa ymejy Ja NMpaBUIHO XOAajy U
Tpue, Ja BelTo 0alajy u xBarajy JIonty, na norahajy mub. Takohe, u na ce cnpem-
HO U Xpabpo ey Ha BUCOKE Memalltlle, IpecKady Hpenpeke, ckayy yBUC, yaalb U
IyOWHY, X0/ajy 10 CIipaBaMa Ha BHCHHH JI0 jeTHOT MeTpa. Y OBOM IEPHOY, U3Me-
by ocrayor, yue na niauBajy, Ja ce KINWKY, CKHjajy, Aa Bo3e pojepe, OuIuKi 6e3 mo-
MOhHMX TOYKOBa 1 Urpajy hymdarn, usmehy ocraior (Gallahue & Ozmun, 1998).

OyHIaMeHTaTHE MOTOPUYKE BEIITHHE CE JeNe y TpH Oa3sMyHEe KaTeropuje

(Sanders, 1992):
— JIOKOMOTOpPHE BELITUHE — XO0Jamk€, TpUahe, CKaKame, IIOCKOLH,
— HEMaHWITyJIaTHBHE BEIITHHE — OKPETamhe, PECKOK, OOYHU KOpaK JBOKOPAK;

— MAaHUITyJIaTUBHE BEINTHHE (MaHUIyNaluja 00jeKToM) — LIyTHpame, Oarla-
e, XBATAbE, yIapabe, BOheHmE, Typame, ByUeHe.

Motopruke BENITHHE Ce HAjUHTEH3WBHHU]E Pa3BHjajy TOKOM IMPEIIIKOJICKOT U
maljer mkosckor y3pacra (Clark, 1994; Gallahue & Ozmun, 1998; Payne & Isaacs,
1999). OBnanaBarme OBUM BEIITHHAMA Urpa KIbYUIHY YIOTY Y JaJbeM CTHIAMY CIIO-
KEHHjUX MOTOPHYKHMX BEUITHHA MOTpeOHuX 3a crmopT u urpy (Burton & Miller,
1998). Pa3Boj MOTOpHYKMX BEIITHHA Yy oxpeleHMM BpPEMEHCKHM HEepHOIMMa WU
(hazama caspeBama 3aBucH oJ1 Buire (aktopa (Medved et al., 1987), kao mro cy: ¢pu-
3WYKH PacT U Pa3Boj, YTHUIA] OKPYKErha, COIIOCKOHOMCKH CTaTyC W (PU3NYKA aKTHB-
HOCT, Kao W Hacienne ocoomne (Gallahue & Ozmun, 1998; Jirimde & Jlrimée,
2000).

OwmoryhaBame memnu ga Oyay GH3HUKH aKTUBHA j€ OJ KJbYUHE BaXXHOCTH jep
cBe (aze MOTOPUYKOT pa3Boja, 6e3 003Mpa HA HUBO aKTUBHOCTH, 3aXTeBajy OpojHa
MIOHABJbAA MTOKPETa, a KBAIUTETAH IporpaM (U3NUKOT BaCIHTama Tpeda 1a ce 3a-
CHHUBA Ha TI03HaBamy pa3BojHUX (haza u oOpasaria pacTa kako Ou ce 00e30eaua mo-
JpIiika pa3Bojy motopuukux BemruHa (Clark, 2005).

[IpenHOCT OBOT MCTpaXKHMBaba je y TOME IITO Cy IMOY3JAaHOCT M BaJIMJHOCT
TGMD-2 npeu nyt ucniutuBane y CpOuju kon jaetie yspacta oj 7 10 8 rojuHa.
ITopen Tora, mcTpaxkuBame je 00aBJHEHO y IMIKOJICKOM OKpPYXKEHY, Y MPHPOIHUM
yCJIOBMMA 32 Jielly, IITO noBehiaBa eKoNONIKY BaJHIHOCT Hajla3a.

OrpaHuveme CTyAHje IPENCTaBlba reorpacka OrpaHMICHOCT Y30pKa jep cy
y HCTpa)XMBamke YKIbYUCHH YUCHHIHM caMmo ca moxapydja ommruHe Cy6oTtnna. OBo
MOJXKC YTUIIATH Ha CKCTECPHY BAJIMTHOCT Hajla3a U OTrpaHUYaBa MOFthOCT réHepain-
3amMje pe3yaTara Ha IeJIOKYNHy nonynanujy aere y CpOuju, moceOHO y pypamrHiM
HOApYyYjuMa B y KYATYPHO U €THHYKH Pa3INIUTHM CpeArHAMA.

Yrpkoc orpaHnueHUMa, HCTPAXKUBAHE UCITYHaBa CBOj OCHOBHH IIWJb, MPO-
IIEHY CaJpPKMHCKE, KPUTEPUJYMCKE U KOHCTPYKIIMjCKE BAJUIHOCTH U MOY3AaHOCTH
TGMD-2 kox nene y CpOuju y3pacta oa 7 10 8 TOAMHA M MPYKa OCHOBY 3a JaJba
UCTpaXUBaka MU MPUMEHY HHCTPYMEHTa Yy IIUPEM Y30PKYy M Pa3IH4YUTHM
KOHTEKCTHUMA.
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Meton

V3opax. VI3060p y30pka ucnuTaHuKa OHWO je TIpe CBera YCJIOBJbEH OpraHW3a-
IIMOHUM M MaTepHjalTHUM MoryhHOCTHMa 3a crpoBoheme Mepema. Y OBakBHM TH-
MOBUMA HCTPaXXMBaba BaXKHO je 00e30eIUTH MPUCYCTBO THMOBA CTPYYHHX U 00yde-
HUX Mepaya, Kao U onpeMibeHe (QUCKYITYpHE calie MPOMUCAHUX JUMEH3Hja (HajMma-
e JIMMEH3Hja KOIIapKaIIKoT TepeHa), y KOjuMa ce Mepera MOTY W3BOJHUTH Y CTaH-
JapAU30BaHUM ycinoBuMa. M360p ocHoBHUX mIkona y Cy6oTunu 610 je ciydajaH, a
CBE CY HCIyHaBalie yCIIOB Ja MMajy Cally ONTUMAJIHUX TUMEH3H]a.

VY30pak nCIMTaHUKA YUHWIK CY YYEHHIH JIPyroT paspena, y3pacTta ox 7 1o 8
roguHa (SD + 0,29) ciyuajHo 0ogabpaHUX OCHOBHMX ILIKOJA ca MOJpYYja ONIITHHE
Cybotuia, y patesu cBojux poauresba. Kopumhemem G*Power codreepa (Faul,
Erdfelder, Lang, Buchner, 2007), uspauyHara je moTpeOHa BETHYHHA Y30PKa YIEHH-
ka (ogHOCHO poauTesba). Kputnuna BpeqHoct F-tecta nznocuna je 2,05, a uubHA
HuBo edekra 0,35, ca HMBooM 3HauajHocTH p < 0,05 m cHarom Ttecta ox 0,95.
Mepeme je obyxBatwio ykynHo 214 yuennka (101 meBojunnia). Ilpoceuna crapoct
UCIHUTAHUX yYeHHKa Ouna je 7,71.

JlupekTopy IIKOJa, POJWTEe/bH, HACTABHUIIM M YYCHHUIM Cy OWIIM yHAIpen
VIIO3HATH ca [IHJbEM U CaJipyKajeM HCTpaKuBama. [IpeTxoqHo je mprubaBibeHa BHUXO0-
Ba MMKCaHa CarjacHocT.

CBHU y4eHHUIM KOju cy Omian oO0yxBaheHH MCTpaKMBamEM PENOBHO Cy IOXa-
hamu HacTaBy (pM3WUYKOT BacIHTama TPU IyTa HENEJbHO, KOjy CY Y BUXOBUM OJie-
JbeEbUMa U3BOJAMIIE YUUTEJbHIIE, IIpeMa MPOIMCAHOM IIaHy M Iporpamy (QU3HYKOT
BaCIMTama 3a JPYrH pa3pel] OCHOBHE mIkojie. CBM MCHHUTAaHH YYEHHLM OWMIM Cy
3/IpaBH Y MOMEHTY Meperba, 0e3 (PH3MUKHX HEJ0CTaTaKa WA Pa3BOJHUX CMETHHH.

Hncempymenmu. 3a mpolieHy pa3BUjeHOCTH (QyHIAMEHTAJIHUX MOTOPHYKHX
BemTuHa Kopuirhed je Tect pasBoja kpymHe motopuke-2 (TGMD-2). TGMD-2 mpe-
JICTaBJba ajar 3a MPOIEHY Pa3BHjEHOCTH MOTOPUYKUX BEIITHHA 3aCHOBAH HA OIICEp-
BaI[IOHUM TeXHHKaMma. [IpojekToBaH je 3a MpOIeHY pa3Boja KPYIIHE MOTOPUKE KOJ
nene yspacta on 3 mo 10 roguHa. Tect je oprunHanHo Banmmaupad 2000. rogune
(Ulrich, 2000). Hopme cy pa3BujeHe Ha OCHOBY TojaTaka J00UjEeHUX O] y30pKa O[f
1208 nmeuie crapoctu ox 3 no 10 roguna, u3 10 paznuuntux npxasa y CAJl. Tect
npouemyje 12 BemTHHA KpyITHE MOTOPHKE, MTOJICJbEHUX Y IBE KaTeropuje (Cyrcka-
Jie): IOKOMOTOPHE BEIITHHE U BEIITHHE MaHUITYJANH]je 00jEKTOM.

KpymHe MoTOpHUKe BEIITHHE aHTaXY]y BEIHKE MUIIUNHE TPYIE KOje OMOTY-
haBajy Haj3Ha4YajHHje MOKPETE, Ko IITO CYy XOAAbE, TPUAE, CKaKame, OJIPKABAHE
paBHOTexe, Oaname u Jp. OBe BEUITHHE 3aBUCE OJ TOHyca W jaunHe Muimmha, a
Jena ca 00Jbe pa3BHjCHUM BEIITHHAMA KPYITHE MOTOPHKE JIAKIIE C€ YKJBYUYjy Y
(hn3HYKe aKTUBHOCTH Y OJJHOCY Ha Jelly ca ciaOHje pa3BHjeHHM BelTuHama. JIoko-
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MOTOpHE BELITHHE CY BEIUTHHE KOje 3aXTeBajy CIIMBEHE ITOKPETe Tejla TOKOM KpeTa-
Ba y npocTtopy. Bermriae koHTpoJe o0jekaTa 3axTeBajy edukacHe Mokpere Oanama,
ynapama u xBarama (Ulrich, 2000).

3a cBaKy BEIITUHY Ce IMOCMATPajy oApeheHr KpUTepHjyMH. 3a CBaKH UCITYHhe-
HU KpUTEPUjyM UCIUTaHUK JoOMja 1o 1 601, a YKOJIUKO KPUTEPUjyM HUjE UCITYH-EH,
nobuja 0 6omoBa. McruTaHuk Mopa J1a U3Be/Ie CBAaKy BEIITHHY JIBa ITyTa.

Tectupame ce 00MIHO MOXKe 00aBUTH y poKy ox 10 mo 20 MUHYTA IO HCITH-
TaHUKY. 30Up 3a CBe KPUTEPHjyMe M3 CBaKe CyIICKalle caulmbaBa HeoOpalheHy oreHy
3a naty cymnckany (on 0 mo 48 moena). TGMD-2 cactoju ce o iBe CyIcKale: JOKO-
MOTOpPHE BEIITHHE M MaHWITyJaiuja objekrom. Cabupame HeoOpaheHHUX olleHa U3
JIBE CyIICKaJIe pe3yaTHpa YKyImHOM HeoOpalenoM orieHoM (o1 0 10 96 moeHa).

OBaj pesynraT MNpeacTaB/ba HAJKOPHCHH]Y BPEIHOCT AOOHjEHY Ha TECTy
TGMD-2 jep onpakaBa OCHOBHE KOHCTPYKTE CaJlpyKaHe Y TECTY U BPJIO je TIOY3/IaH.
TGMD-2 je mpusHaT Kao BpelaH HHCTPYMEHT Y WACHTH(UKAILIM]U 3a0CTajamba y MO-
ToprukoM pa3Bojy (Netelenbos, 2005), a Takohe ce KOPUCTH U 3a TeCTUpakE ACLE ca
CEH30pHUM OTpPaHWYCHHMa M KOTHUTHBHUM Teinkohama. TGMD-2 mpyxa BanuaHy
IPOIIEHY TPEHYTHOT pa3Boja (yHIAMEHTATHUX MOTOPHYKHX BEUITHHA KOI JeIle.
HeoOpaleHe oriene ce MOry KOHBEPTOBATH y MEPLIEHTWIHE PAHTOBE M CTaHIapHE
OIICHE U YIOPEIWTH Cca pe3yaTaTHMa BpPIIbHaKa.

Hajmoy3manuju pesyntatr TGMD-2 je KoedumujeHT MOTOPHYKOT pa3Boja, Koju
ce cacToju O] pe3yiaraTa JBe cynckaie. HakoH KoHBepTOBama HeoOpal)eHuX oleHa y
cranaapane onene (Tabena B.1, B.2, B.3, ctp. 53-56), cranaapane oneHe ce mpe-
TBapajy y Koe(dHIMjeHTe MOTOPHYKOT pa3Boja, Kopuctehu onarosapajyhy rtademy
(Tabena C.1) u3 npupyunuka 3a TGMD-2 (Ulrich, 2000: 58). Bucoke BpeaHOCTH
KoeduIjeHaTa ykas3yjy Ha JoOpo pa3BHjeHe JOKOMOTOPHE BEIITHHE U BEIITHHE Ma-
HUNyNnanyje oojektuma. Takpa Jiera ce OMHCYjy Kao BeliTa, JJoOpo KOOpJAWHHCAHA,
ca yckial)eHUM TIOKpeTHMa U J0OPOM BHU3YEITHO-MOTOPUYKOM HHTErparmjoM. Hacy-
MPOT TOME, HUCKE BPEIHOCTH KoedHIMjeHaTa MOCTUXKY Jiella Koja uMajy ciabe Jio-
KOMOTOPHE BEIITHHE W BEIITHHE MAaHUITYJIAIHje 00jeKTHMA.

Tecrt pa3Boja kpynue MmoTopuke-2 (Ulrich, 2000) cacToju ce ox ABe Cymckae:
(A) TIpBa cyrckana CIyXH 3a MPOICHY TOKOMOTOPHHUX BEIITHHA:

Tpuame (1 60x),
Ianom (1 6ox),
[Mockomnu (1 60x),
Ipeckakame (1 Gox),

XopuzonTanau ckok (1 6om),

S T o

Bounm kopak nBokopak (1 6oxm);
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(B) Jpyra cybckana Ciy»u 3a OPOLCHY MaHUITyJIaIije 00jeKTOM (JIONTOM):

7. Yaapame crojelie momte (1 60xm),

8. Boheme jonte y mecty (1 601),

9. Xgarame jomnre (1 6071),

10. OIyrupame nomnte (1 60x),

11. F'opmwe Ganame jonre (1 6071),

12. lowe xotpJbambe jomnre (1 60x).

IIpunuxom agmunucTpupama TGMD-2 3a notpebe ucTpakuBama, MOLUITOBA-
Ha je cTaHaapIu30BaHa MpoIeaypa, Koja je ooyxparaia cienehe eremenTe:

1. Tlpe Hero mTO Cy UCIUTAHHUIM MPUCTYITWIH U3BOhemY 3a1aTaka, JOOUIH
Cy Mpelr3Hy JEMOHCTpAll]jy BEIITHHE y3 00jalllherbe 1ITa Tpeba na ypazae;

2. Tlpe camor Tectupama (OLCHUBAKA), YISCHHUIIU CY UMAJH MPHIKKY J1a je-
JTHOM TIpo0ajy Ja u3Bedy 3a7aTak Kako OW ce yBepWIIH Jia Cy T'a IPaBUITHO
pasymenu;

3. YKOIWKO ce YMHHWJIO JIa UCTIUTAaHUK HUj€ Y MOTIYHOCTH pa3yMeo 3aJlaTak,
oJroBapajyha BemTuHa je TOHOBO JEMOHCTPHPAHA,;

4. VcnuraHunu Cy CBakW 3ajaTak (BEIITHHY) U3BOIWIM IO JBa ITyTa, a CBa-
KM TIOKYIIIa] je OMO OlLIeHhHUBaH 110 CBUM KPUTEPUjyMUMAa U PETUCTPOBAH;

5. TokoMm TecTupama, UCTIUTAHUIM HHUCY NOOWjay MOBpaTHE MHQOpMAaIHje
0 TAaYHOCTH W3Boljerma 3amataka (HIp. ,, 10 je 100po”);

6. 3a cBakor MCIMTaHMKA Hajmpe je oapeheHa meroBa JOMHMHAHTHA pyKa M
Hora nomohy yrura: ,,barm net!” u ,,lllyran monty!”;

7. JlokoMOTOpHE BEIITHHE Cy TECTHPAHE Tpe BEIITHHA KOHTPOIIE 00jeKTa.

Pesyararu

Mempujcke kapaxmepucmuxe TGMD-2. C 003upoM Ha TO Aa ce paau O Mep-
HOM MHCTPYMEHTY KOjH C€ IPBU ITyT KOPHCTH y OBOM OKpYXKEHY, OMIIO je HEOnmXo-
HO YTBPAUTH HETOBE METPHjCKEe KapaKTEPHCTHKE, Ka0 IITO Cy BaJbaHOCT, MOy3/a-
HOCT M OOjeKTHBHOCT. Y TIPETXOIHHM HCTPaXUBAbIMa, METPHjCKE OCOOWHE
TGMD-2 Tecra ucniutubane cy Ha y3opuuMma aene y CAJ] (Ulrich, 2000), Bpasmry
(Valentini, 2012), Jyxuoj Kopeju (Chung-Il, Dong-Wook, II-Hyeok, 2014) u Upany
(Farrokhi, Zareh Zadeh, Karimi Alver, Kazemnajed, llbeigi, 2014).

Bassanoct TGMD-2 je ucniurana IIpoMakc (hakTOpcKOM aHAIN30M, KOjOM CY
Jno0OujeHe TiIaBHe KOMIIOHEHTe MOTOpHUYKKX BemTHHA (Tabena 1).
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Tabena 1. /leopaxmopcku mooen TGMD-2

Mortopuuke Manwumynarja
BEIITHHE o0jeKToM
Tpuame 0,33 -0,12
T"amon 0,54 -0,18
ITockoum 0,49 0,22
Ipeckok 0,34 0,29
XOpHU30OHTATHU CKOK 0,53 -0,27
Bounu xopak Jokopax 0.37 0,16
VYnapame ctojehe nonrte -0,07 0,31
Boheme nomnte -0,06 0,75
XBaTame JIOITE 0,28 0,49
Ilyrupame monrte -0,24 0,58
Topme Oaname JomnTe -0,05 0,49
Jlome KOTpJhame JIONTE 0,03 0,36
% BapujaHce 16,51 10,96

M3nBojeHe 3HaYajHE IIaBHE KOMIIOHEHTE POTHpPaHe cy Promax MeToJoM, a Ha
OCHOBY MaTpHIleé KOMIIOHEHAaTa W CTPYKType, Ka0 M HWHTEpKOpenanuja, y OKBUPY
MOTOPHYKHUX BEIITHHA WAECHTH(UKOBaHA Cy ABa (akTopa. IIpBu daxTop, JJOKOMOTO-
pHe Bemtune, oapehyje 16,51% 3ajennuukor BapujabHiINTeTa, 0K APYTU (HaKTOp,
MaHHITyJ1andja o0jekroM, oapehyje 10,96% 3ajemanuxor Bapujadbunurera. Kopena-
ja m3Mehy ta nBa ¢akrtopa je r = 0,22. Teopujcka IPeTNOCTaBKA O PENATHBHO]
HE3aBHCHOCTH OBHX (hakTopa je moTBpheHa jep AoOvjeHe KOMIOHEHTE HUCY Oue
MeljycoOHO 3aBUCHE.

Ha ocHoBy mosmartaka npuka3zaHux y Tabenama 1 U 2, MOXXe ce KOHCTaTOBaTH
Jla je TBOKOMITOHEHTHHU Mozen BauaHoctu no Yiapuxy (Ulrich, 2000) notephen u y
crynuju Banentuauja (Valentini, 2012), Kao ¥ y aKTYSIIHOM Y30pKY.

Tabena 2. Baruonocm TGMD-2 y npemxoonum ucmpascusarsuma

Ulrich, 2000 Valentini, 2012
JlokomoropHe Manunynamuja JlokomoTopHe Manwumynawja

Bapwujabie BEIITHHE objekToM BEIITHHE o0jexkToM
Tpuame 0,52 - 0,46 -
Tanon 0,66 - 0,71 -
TTockoun 0,70 - 0,66 -
IIpeckok 0,49 - 0,53 -
XOpHU30HTATHU
CKOK 0,59 ) 0,53 )
Bounu xopax
JIOKOpaK 0,69 ) 0,55 )
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Ulrich, 2000 Valentini, 2012

Jloxomoropre Manunynanuja JlokomoTopHe MaHumynanuja
Bapwujabie BEIITHHE o0jekToM BEIITHHE o0jexkToM
VYnapame ctojehe
norre i 0,75 ) 0,69
Boheme monte - 0,61 - 0,56
XBarame JIOITe - 0,57 - 0,59
yTupame nonre - 0,65 - 0.75
Topme Oaname ) )
JIOITE 0,75 0,69
[ome koTpipame
JIOITE ) 0,67 ) 0,45

IToy3ganocT ckajne (yHyTpallllkba KOH3MCTEHTHOCT) TecTHpaHa je momohy
Kponbaxosux anda xoepunujenta. AHanusa noysnasoctd TGMD-2 npukasana je
y Tabenu 3.

Tabena 3. Ioyzoanocm Tecma paseoja kpynne momopuxe-2 (TGMD-2)

Bapwujabme N a
JlokoMOTOpHE BEeIITHHE 6 0,76
1. Tpuame 8 0,66
2. Tanon 8 0,52
3. Tlockouwm 10 0,65
4. Tlpeckoxk 6 0,77
5.  XopHu30HTaIHU CKOK 8 0,75
6. Bounm Kopak moxopak 8 0,85
Manunynanyja o0jexTomMm 6 0,77
1. VYnmapame ctojehe nonre 10 0,48
2. Bobheme momnre 8 0,79
3. Xsarame jomnre 6 0,52
4. Ilyrupate nomnre 8 0,69
5. Topme baname jg0mnTe 8 0,44
6. Jlome KOTpJbambe JIONTEe 8 0,58
KoedunujeHT MoTOpHYKOT pa3Boja 2 0,81

N — Opoj ajrema; 0. — Kpor6axoB Koe(hUIHjEHT MOY31aHOCTH

KponbaxoBu anda KOSQHIHjEeHTH 3a CyICKaie JOKOMOTOPHE BEIITHHE U
MaHHMITyJ1a1ija 00jeKTOM JTOCTUIIIH Cy puxBaTibuB HHUBO (0,76 1 0,77), mro ykasyje
Ha TO Jia Cy Ha TPaHWIM BHUCOKE TOY3JaHOCTU. BpeaHocT anda xoedunujeHTa 3a
IENOKYIHY cKany (Koe(HUIMjeHT MOTOPHYKOT pa3Boja) m3nocwia je 0,81, mro yka-
3yje Ha BHCOKY moy3aanoct (Armitage & Theodore, 1998; Burton & Miller, 1998).
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Panu nposepe noyzmanoctn TGMD-2 Tecra, kopuiiheH je TecT-peTecT mocTy-
maK Ha MameM Y30pKy (18,22%), mpu demy je TecT MOHOBJBCH HAKOH JIECEeT JIaHa.
YTBpheHe cy 3HayajHE Cpele BUCOKE Kopenanuje u3Mehy aBa Mepema y CHpOBHM
nonama TGMD-2 (r = 0,55; p < 0,00), ka0 ¥ y CBUM MOjeANHAYHUM ajTemuma (I =
0,31-0,79).

Auckycuja

I{nsb oBOT UCTpaKMBama OWO je Ja ce MPOIICHU CaAPKUHCKA, KPUTEPHjYMCKa
M KOHCTPYKIIMjCKa BaIMAHOCT, Kao u moysganoct TGMD-2 (Test of Gross Motor
Development-2) kox nere y Cp6uju y3pacra ox 7 mo 8 roauna. [lonasehu ox 3Haya-
ja pa3Boja rpyOMX MOTOPHYKHX BEIITHHA Y OBOM OCETJEMBOM Pa3BOjHOM IEPHOIY,
HCTPa)XKUBAE j€ HACTOJAJIO JIa YTBP/M JIa JIM CE€ HABEJCHU WHCTPYMEHT MOXKE MOY-
3[IaHO W BAJUIHO MPUMEHHUTH Y CPIICKOM KOHTEKCTY.

IIpema Huhuay (Ni¢in, 2000), MOTOpHYKE BEIITHHE Cy HAy4YCHH, CTCUCHHU
MOKPETH, aJIM M TIOKPETH KOjU Cy 3allMCaHu y TEHETCKOM KOJy Y LEHTPAIHOM Hep-
BHOM cucteMmy (LIHC), kao mro cy mpupoaHu oONIMIHM KpeTama (XOAame, TpUambe,
CKakame, Oaname uTH.). [Ipolec cTuiamba MOTOPHYKHX BEIITHHA je TOBE3aH ca
MIPOIIECOM YUeHa, KOjH je TECHO MOBe3aH ca WH(popMammjama Koje ce 100ujajy mpe-
KO perenTopa (MHTep-, eKCTep-, TENO- U IporpuopenenTopa). Jleo Tux nadpopmanm-
ja je 3anmcan y renuma u JIHK kao reHeTcku Koa W BEJMKHU IO YOBEKOBOT (DYHK-
IIHOHHCAka 3aBUCH O] BbUX. Pa3Boj MOTOPUUKHX BEUITHHA c€ AS(PHUHUILIE Kao Mpo-
MCHa y NOHallalkby MOTOPHUYKHX BCIITHHA TOKOM BpEMEHA U Ipoleca KOjI/I HarJja-
maBajy oBe mpomeHe (Abernethy, Kippers, Mackinnon, Neal, Hanrahan, 1997).
Om3uYKUM pa3BojeM U MOTOPHYKHM HUCKYCTBOM Ha OBE IPOMEHE C€ MOXKE YTHUIIATH,
OITHOCHO MOTY ce ycBojuTH npaswian MoToprdku nokpetd (Ulrich & Ulrich, 1993).

Mepnu urctpymenT Tect pasBoja kpymHe motopuke-2 (TGMD-2) mpeu myt
je xopuithen y CpOuju ¥ yTBph)eHe Cy BeroBe MeTpHjcKe KapakTepucTuke. TecT ce
MOKe PUMEBUBATH KOJ JIele y3pacTa oJf 7 10 8 ronnHa. Moxke MOCIyXUTH y CBp-
Xy HICHTH(HKAIK]E TT0jeIMHAIIA KOJH 320CTajy Y MOTOPHYKOM Pa3Bojy Y OJTHOCY Ha
BpIIHbaKe, ajli ¥ OHUX KOjU Cy 3HAYajHO MCIPE] CBOjUX BpINE-aka, ITo oMoryhasa
[UTAaHUPake IporpamMa 3a ’bUX0B ONTUMAJIaH Pas3Boj.

Huso moTtopHoT pasBoja jgetie u3z CyboTuiie, MPOlCHEH Ha OCHOBY HeoOpal)e-
HUX CKOpOBa Ha cyrckanama JlokomoTopHe BemthHe W MaHumynaiuija 00jekToMm,
HIDKHU je y oxHocy Ha genty u3 CAJl (Ulrich, 2000), anu Bumm Hero Kojn Aele U3
Yemke (Cepicka, 2010), Bpasuna (Valentini, 2012) u Upana (Farrokhi et al., 2014).
OBu Hana3m Ccy y CKiamy ca MpeTXOIHUM MelyHapoIHUM HCTpaKHBambHMa Koja Ha-
[JIAIIABAjy YTUIIA] COLUOKYITYPHUX, CKOJIOMKUX U MHPPACTPYKTypHHUX (haKTOpa Ha
cTulame ocHoBHUX MoTopuukux BemrtuHa (Clark, 1994; Gallahue & Ozmun, 1998).
PesynTatu moTBphyjy a MOTy IOCTOjaTH 3HAYajHE PA3IMKE Y MOTOPUYKO] CIIPETHO-
CTH W3Mel)y pa3mMuMTHX 3eMajba YaK M YHyTap MCTHX CTapOCHUX rpyma, IITO je
BEPOBATHO ITOCIIENIIA Pa3INKa Yy HaBUKaMa Koje ce oHOce Ha (YU3NUKY aKTHBHOCT,
00pa3oBHUM CHUCTEMUMa U MOTYNHOCTHMA 32 y4eHhEe MOTOPHUKE.
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IMperxoaua nctpakusama (Farrokhi et al., 2014; Kim, Kim, Valentini, Clark,
2014) yka3yjy Ha To Jla ce OBe pasJidKe jaBJbajy 300r Tora mro TGMD-2 caapxu
TECTOBE KOjU MPOICHY]y BEIITHHE KOje HUCY TPAIUIIMOHAIHO 3aCTyIJbEHE Y ofpe-
heruM cpenuHama, HIp. yaapame crojehe smonte. OBaj dakrop menmumuuHO 00ja-
IIkbaBa HUKE pe3ynTate Koje cy Aeua u3 CyboTuiie mocturia y nopehemy ca cCBOjuM
Bpumanuma y CAJl (Ulrich, 2000). Caununo tome, Banentunu (Valentini, 2012) je
MpHjaBHiIa cliabuje pe3yaTare OpasmiicKe Jele y 3a1anuMa KOju HUCY €0 lUXOBUX
yoOHWYajeHuX aKTUBHOCTH, IITO HATJAlllaBa 3HAa4ya] KOHTEKCTyalH3alldje pe3yararta
TeCTHpama y CKIaay ca KyATYPHO CHeIU(HUIHIM MOTOPUYKAM HCKYCTBUMA.

OBo uctpaxuBame noTBphyje ma je TGMD-2 moy3nan U BaJMAaH HHCTPY-
MEHT 32 MPOIICHY OCHOBHHX MOTOPHYKHX BEIITHHA Y OKBUPY CHEUU(PHUYHOT KyITY-
POJIOIIKOT ¥ CPETUHCKOT KOHTEKCTa. theroBa mpuMeHa y IIKOJamMa W KIMHUYKO]
[PaKCH MOXKE TOIPXKABATU PAHO MPENO3HABAHE MOTOPUYKHUX 3aCTOja, YUME CE OMO-
ryhaBa npaBoBpeMeHa MHTEPBEHIIMja U CIIPOBOheHE CTPYKTypHUpaHUX, HHIUBUIya-
JIM30BaHUX Mporpama GU3MYKOr BacmuTama. Kako ucruuy Ianaxjy u O3myn (Galla-
hue & Ozmun, 1998), pana naeHTH(UKAIIMja U UHTEPBEHIMja Cy O KJbydHE Ba-
JKHOCTH, jep (aza OCHOBHOT KpeTama MPe/CTaBiba OCETJbUB MIEPHOJ 33 CTULIAEHE MO-
TOPHYKUX BEIITHHA, KOjH MTUPEKTHO yTHUYE Ha KacHHWje yduerrhe y cropty u ¢usu-
YKHM aKTHUBHOCTHMA.

OcuM Tora, pe3yNTaTd OBOT HCTPAKHBabha MPYKajy BpeIHy OCHOBY 3a Oymy-
ha uctpaxkuBama Koja Ou ce Qokycupana Ha JOHTUTYIUHAIHO Mpaheme MOTOpHY-
KOT pa3Boja Jielle, Kao U Ha mopehema MOTOPUYKOT pa3Boja y pa3iuuUuTHM KYJITYp-
HUM KoHTekcTuMa. Ilpommpena npumena TGMD-2 y pa3nuuutuMm pervoHuUMa
Cpbuje MOXe JONPHHETH YCIOCTABJbaKky HAIMOHATHHUX HOPMH, IITO OM OMIIO O
3Havaja Kako 3a OOpa30BHH, TaKO M 3a 3PaBCTBEHU CUCTEM. MICHTH(UKOBamEM
PETHOHATHHX Pa3IMKa U CICHU(PUIHAX Pa3BOjHUX TPEHIOBA, CTPYUHAIH U JOHOCH-
OIM OJTYKa MOTY e(hMKacHHWje OJATOBOPHUTH Ha TMOTpeOe AeIe ¥ YHANIPESIUTH KBaJIH-
TeT (PU3UYKOT BaCIUTakba U MOTOPHYKUX HHTEPBEHIIM]a Y PAHOM JCTUHCTBY.

[raBuie, npaktuuHa npumena TGMD-2 moxe UMaTu BakHy yJory y pas-
BOjy IpeBeHTHBHUX cTpaTernja. Kako Harmamasajy Knapk (Clark, 1994) u Ianaxjy
u O3myn (Gallahue & Ozmun, 1998), pa3Boj MOTOPHYKHMX BEIITHHA y PAHOM
JIETUILCTBY je TIOA yTHIAjeM OpojHuX (akTopa, yKibydyjyhu (Gu3ndku pact, ycioBe
CpelMHe M COIMOEKOHOMCKH cTaTyc. PesoBHa 1 cucremarcka nmpolieHa y3 ynorpeoy
MOy3aHNX MHCTpyMeHarta kao mTo je TGMD-2 omoryhaBa GiaroBpemMeHo Impemno-
3HaBaWE Pa3BOjHUX 3aCTOja, IITO JOIPUHOCH M3paaH aJICKBAaTHUX MporpaMa Mojp-
IIKE KOjU TMOJACTHYY (PU3NYKY IMHCMEHOCT M JOKHBOTHY YKJBYYEHOCT y (DH3HMUKe
AKTHBHOCTH.

Konauno, pe3ynTaTi oBOT HCTpakuBama MOTBPYYjy U TBpAmY Yipuxa (Ulrich,
2000) na je TGMD-2 BpenaH AMjarHOCTUYKYA HHCTPYMEHT KOjU C€ MOXKE MPUIIAroIu-
TH pa3IMYUTUM IMONyJanujama, npyxajyhn kako (QyHKOMjy CKpHHUHTA, TaKO M
¢dbyHKIMjy eBanyanuje. Bberopa KOHTHHYHpaHa MPUMEHA Y Pa3IMYUTHM KOHTEKCTH-
Ma — Kao IITO Cy UCTpakuBama Banenturujesa (Valentini, 2012) y bpasury, ®apo-
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xuja u capagauka (Farrokhi et al., 2014) y Upany u Kuma ca capaganmnuma (Kim et
al., 2014) y Jyxnoj Kopeju — nogatHo notphyje meroB rimobamHu 3Ha4aj. Y criemHa
Bamunanja TGMD-2 y CpOuju oTBapa HOBe MOTYhHOCTH 3a HCTpaKHBamba ycMepe-
Ha Ha pa3lU4HTe CTapOCHE IpyIle, ACIy ca pa3BOjHUM Temrkohama, Kao M Ha perho-
HaJHa nopehema, uume ce oborahyje 6a3a 3Hama HEONXOIHA 3a yHamnpelheme HacTa-
Be (PM3WYKOT BACIHUTamba U NOJUTHKE TPOMOIIH]E 3ApaBiba.

3ak/pyuak

Mepeme 1 MpoICHUBakbe HIBOA MOTOPHYKUX BEIITHHA JIEIIE je BaXKHO jep je
Ol KJBYYHOT 3Hadaja 3a PaHo IMPEMO3HABamE OACTYMAama y MOTOPHIKOM pa3Bojy.
TGMD-2 omoryhaBa oTKpHBame Jielle Koja 3a0CcTajy WIH Cy HalpeaHHja y OJTHOCY
Ha CBOje BpILbaKe, LITO MPEICTaB/ha OCHOBY 3a M3pajy LIMJbaHUX Iporpama Gu3my-
KOT ¥ MOTOpWYKOT pa3Boja. TGMD-2 je moy3naH v BaJujaaH MEpHH MHCTPYMEHT 32
MPOIIeHy MOTOPHYKHX BEIITHHA Jierie y3pacTta ox 7 mo 8 roguHa y Cpouju. Ha ocHo-
BY pe3yJiTaTa, HUBO MOTOPUYKOT pa3Boja aere u3 Cy0OoTHile pa3niuKyje ce o] HUBoa
Jielie U3 APYTHX 3eMalba, IITO MOXKE OUTH MOCICIUIA KyITYPOIOMIKHX U CIIOPTCKUX
pasimka.
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ABSTRACT

The Test of Gross Motor Development (TGMD-2) was developed to assess the motor
development of children aged 3-10 focusing on motor skills. The TGMD-2 is widely
used in research and clinical settings. The aim of the study was to investigate the
content, criteria, and construct validity and reliability of the TGMD-2 for children
aged 7-8 in Serbia.

The study involved 214 children (47.19% girls) from the northern part of Serbia. The
two-factor model was confirmed by factor analysis. Internal consistency reliability
was high: for locomotor score (.76), object control score (.77) and total composite
score (.81). The test-retest reliability ranged from .31-.79, and it was significant (r =
.55; p <.00). This study highlighted that TGMD-2 can be used with confidence to
assess motor skills of children in Serbia aged 7-8.

Key words

children, motor skills, Test of Gross Motor Development-2, factor analysis.

Introduction

For the optimal cognitive development of children, it is necessary for them to
discover their surroundings using motor skills (movement). In early childhood,
children “spend” a lot of time finding out about their environment, they do it
through motor activities: crawling, walking, jumping and running (Goodway,
Ozmun, Gallahue, 2019).
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Motor skills include locomotor skills, where the human body is moved from
one point to another point (e.g., jumping over a bar), and manipulative skills that
involve object control (e.g., passing, catching, throwing, kicking a ball). During
these activities, the children learn how to coordinate and control their own body,
using feedback from the environment (Starc, Cudina-Obradovi¢, Ple$a, Profaca,
Letica, 2004). The acquisition of locomotor and control skills occurs in the phase of
fundamental movements, which, according to Gallahue & Ozmun (1998), consists
of three stages.

In the initial stage (ages 2-3), children make their first visible (observable)
and purposeful attempts during the performance of the task. This stage is
characterized by relatively coarse, uncoordinated movements. Children may have
successful attempts at throwing, catching, kicking, or jumping, but major
components of a mature movement pattern are still missing, with their movements
either greatly exaggerated or inhibited. Rhythmic execution of movements is also
missing.

The elementary stage (ages 3-5) of motor development seems to depend
primarily on maturation. In this transitional period between the initial and mature
stages, the children’s coordination and rhythmic performance improve and they gain
greater control over their movements. However, the movements at this stage still
seem slightly clumsy and not sufficiently fluid.

The mature stage (ages 6-7) is characterized by efficient, coordinated and
controlled mechanical movements. Children have the developmental potential to
reach the mature stage for most fundamental movements at ages 6-7. Only the
manipulative skills that require tracking and grasping moving objects develop
somewhat later due to the complex visual-motor requirements of these tasks. How-
ever, children often reach this stage at different paces. In some children, it is delayed
(slowed down), or they fail to reach this stage in certain skills. There are also more
advanced children who arrive at this level much faster. If there is a deficit in motor
skills that is not corrected in time, it may pose problems throughout the child’s life.
Moreover, from a psychological aspect, the child will have a problem with self-
image (self-confidence) and motivation.

Mature fundamental movement skills form the basis of all sports skills and
must therefore be acquired. Should this fail to happen, a closed circle of frustration
and failure is triggered: insufficiently developed fundamental motor skills will
prevent children from engaging in more complex motor activities (sports,
recreation), leaving them barred from participating in exercise, with their lag
increasing.

Before starting school, children should be able to walk neatly, run correctly,
throw and catch the ball skillfully, hit the target. They deftly and courageously climb
high ladders, leap over obstacles, jump high, far and deep, walk on devices at a
height of up to 1m. During this period, they learn to swim, skate, ski, roller skate,
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ride a bicycle without auxiliary wheels, and play football, among others (Gallahue &
Ozmun, 1998).

Fundamental motor skills are divided into three basic categories (Sanders,
1992):

— locomotor skills — walking, running, jumping, hopping,
— non-control skills — turning, leaping, sliding,

— control skills (object control) — kicking, throwing, catching, hitting,
dri-bbling, pushing, pulling.

During preschool and younger school age, motor skills develop the most
(Clark, 1994; Gallahue & Ozmun, 1998; Payne & lsaacs, 1999). Mastery of these
skills plays a key role in the subsequent acquisition of more complex motor skills
required for sports and play (Burton & Miller, 1998).

The development of motor skills in certain time periods or maturation
depends on many factors (Medved et al., 1987), such as: physical growth and
deve-lopment, environmental influence, socioeconomic status and physical activity,
and hereditary traits (Gallahue & Ozmun, 1998; Jurimae & Jirimée, 2000).

Enabling children to be physically active is of crucial importance, as all
phases of motor development — regardless of the level of activity — require numerous
repetitions of movement, and a quality physical education program should be based
on an understanding of developmental stages and growth patterns in order to support
the development of motor skills (Clark, 2005).

The advantage of this research lies in the fact that the reliability and validity
of the TGMD-2 were examined for the first time in Serbia among children aged 7 to
8 years.

In addition, the research was conducted in a school setting, under natural
conditions for the children, which increases the ecological validity of the findings. A
limitation of the study is the geographical restriction of the sample, as the
participants were students from the Subotica municipality.

This may affect the external validity of the findings and limits the possibility
of generalizing the results to the entire population of children in Serbia, particularly
in rural areas and culturally and ethnically diverse environments.

Despite this limitation, the research fulfills its primary goal, assessing the
content, criterion, and construct validity and reliability of the TGMD-2 among
children in Serbia aged 7 to 8 years and provides a foundation for future studies and
the application of the instrument in broader samples and different contexts.
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Methods

Sample. The choice of the sample of respondents was, first of all, conditioned
by the organizational and material possibilities for carrying out the measurements. In
these types of studies it is important to ensure the presence of teams of qualified and
trained measurers, as well as equipped halls for physical education, with prescribed
dimensions (at least the dimensions of a basketball court), where measurements can
be performed under standardized conditions. The selection of elementary schools in
Subotica was random, all meeting the condition of having a hall of optimal
dimensions.

The sample of respondents was represented by second-grade students, aged 7
to 8 years (SD * .29) of randomly selected elementary schools from the municipality
of Subotica, accompanied by their parents. Using the G*Power software (Faul,
Erdfelder, Lang, Buchner 2007), the required sample size of students (or parents)
was calculated. A critical value of the F test of 2.05 and a target effect level of .35
were determined using an alpha level of p < .05 and a sensitivity of the test of .95;
214 students (101 girls) were measured. The average age of the examined students
was 7.71 + .29 years. School principals, parents, teachers and students were all
informed about the aim and content of the research and their written consent was
obtained in advance.

All students included in the research regularly attended physical education
classes three times a week, held by female teachers in their classes, according to the
prescribed physical education curriculum for the second grade of elementary school.
All examined students were healthy at the time of measurement, without physical
defects or developmental disabilities.

Instruments. The Test of Gross Motor Development-2 (TGMD-2) was used to
assess the development of fundamental motor skills. TGMD-2 is a tool for assessing
the development of motor skills based on observational techniques. It is designed to
assess the development of gross motor skills in children aged 3-10. The test was
originally validated in 2000 (Ulrich, 2000). Norms were developed based on data
obtained from a sample of 1208 children aged 3-10, from 10 different states in the
USA. The test assesses 12 gross motor skills divided into two categories (subscales):
locomotor skills and object control skills.

Gross motor skills engage large muscle groups that enable the most important
movements such as walking, running, jumping, maintaining balance, throwing, etc.
These skills depend on muscle tone and strength, and children with better developed
gross motor skills engage in physical activity more easily than children with less
developed skills. Locomotor skills are skills that require fluid body movements as
the child moves in space. Object control skills require effective throwing, hitting,
and catching movements (Ulrich, 2000).
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For each skill, certain criteria are observed, for each fulfilled criterion the
examinee receives 1 point, and if the criterion is not met, the examinee receives 0
points. The examinee must perform each skill twice. Testing can usually be done in
10-20 minutes per subject. The sum of all criteria from each subscale constitutes the
raw score for the given subscale (0—48 points). TGMD-2 consists of two subscales
(Locomotor skills, Object control). Adding the raw scores from the two subscales
results in a total raw score (0-96 points).

This score is the most useful value obtained from the TGMD-2, as it reflects
the underlying constructs embedded in the test and is highly reliable. The TGMD-2
is recognized as a valuable instrument in the identification of delays in motor
development (Netelenbos, 2005) and has also been used to test children with sensory
limitations and those with cognitive problems. The TGMD-2 provides a valid
assessment of a child's current development of fundamental motor skills. Raw
grades can be converted to percentile ranks and standard grades and compared to
peers' ranks.

The most reliable score of the TGMD-2 is the Coefficient of Motor
Development, which consists of the scores of two subscales. After converting the
raw scores into standard scores (Table B.1, B.2, B.3, pp. 53-56), the standard scores
were converted into motor development coefficients using the corresponding table
(Table C.1) found in the manual for TGMD-2 (Ulrich, 2000: 58). High values of the
coefficients indicate well-developed locomotor skills and object control skills. Such
children will be described as skillful, well-coordinated, with smooth movements,
with good visual-motor integration, while low coefficients are achieved by children
who have weak locomotor skills and object control skills.

Test of gross motor development-2 (Ulrich, 2000) consists of two subscales:

(A) The first subscale serves to assess locomotor skills:

1. Run (1 point),

2. Gallop (1 point),

3. Hop (1 point),

4. Leap (1 point),

5. Horizontal jump (1 point),
6. Slide (1 point);

(B) The second subscale serves to assess object control (ball):

7. Striking a stationary ball (1 point),
8. Stationary dribble (1 point),

9. Catch (1 point),

10. Kick (1 point),
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11. Overhand throw (1 point),
12. Underhand roll (1 point).

The standardized procedure continued with administering the TMGD-2 for
research purposes, including the following elements:

(1) Before the study participants were allowed to perform the task, they were
shown an accurate demonstration of the skill and given an explanation of
what they were to do;

(2) Before the testing (evaluation), the participants tried to perform the task
once, to make sure that they properly understood what they had to do;

(3) When it seemed that the participant failed to completely grasp the task,
the specific skill was demonstrated again;

(4) The participants performed each task (skill) twice and each attempt was
evaluated according to all criteria and logged;

(5) During the testing, the participants did not receive feedback regarding the
accuracy of the task performed (e.g., "That was good");

(6) First, the dominant hand and foot was determined for each participant by
the prompts “Give me five!” and “Kick the ball over!”;

(7) Locomotor skills were tested before object control skills.

Results

Metric characteristics of TGMD-2. Given that it is a measuring instrument
used for the first time in this environment, it was necessary to determine its metric
characteristics, such as validity, reliability and objectivity. In previous studies the
metric properties of the TGMD-2 were tested in a sample of children in the USA
(Ulrich, 2000), Brazil (Valentini, 2012), South Korea (Chung-1l, Dong-Wook,
Il-Hyeok, 2014), and Iran (Farrokhi, Zareh Zadeh, Karimi Alver, Kazemnajed,
lIbeigi, 2014). The validity of the TGMD-2 was examined by promax factor analy-
sis, which obtained the main components of motor skills (Table 1).

Table 1. Two-factor model of TGMD-2

Locomotor skills Object control
Run .33 -12
Gallop .54 -.18
Hop .49 22
Leap .34 .29
Horizontal jump .53 -.27
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Locomotor skills

Obiject control

Slide .37 .16
Striking a stationary ball -.07 31
Stationary dribble -.06 .75
Catch .28 49
Kick -.24 .58
Overhand throw -.05 49
Underhand roll .03 .36
% variance 16.51 10.96

The isolated significant principal components were rotated using the promax
method and on the basis of the assembly and structure matrix and intercorrelations,
two factors were named in motor skills. The first factor, Locomotor Skills,
accounted for 16.51% of the shared variability, the second factor, Object Control,
accounted for 10.96% of the shared variability. The correlation between those two
factors was r = .22. The theoretical assumption about the relative independence of
these factors was confirmed, because the obtained components were not mutually
dependent.

Based on the data shown in Tables 1 and 2, it can be stated that the two-
component model of validity according to Ulrich (Ulrich, 2000) was confirmed by
Valentini (2012) and in the current sample.

Table 2. Validity of the TGMD-2 in previous studies

Ulrich, 2000 Valentini, 2012
Variables Locomotor Object Locomotor Object
skills control skills control
Run 52 - 46 -
Gallop .66 - 71 -
Hop .70 - .66 -
Leap 49 - .53 -
Horizontal jump .59 - .53 -
Slide .69 - .55 -
Striking a stationary ball - .75 - .69
Stationary dribble - .61 - .56
Catch - 57 - .59
Kick - .65 - 75
Overhand throw - 75 - .69
Underhand roll - .67 - 45

Scale reliability (internal consistency) was tested using Cronbach's alpha
coefficients. The reliability analysis of the TGMD-2 is presented in Table 3.
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Table 3. Reliability of the Test of Gross Motor Development-2

(TGMD-2)
Variables N a
LOCOMOTOR SKILLS 6 .76
1. Run 8 .66
2. Gallop 8 52
3. Hop 10 .65
4. Leap 6 A7
5. Horizontal jump 8 75
6. Slide 8 .85
OBJECT CONTROL 6 77
1. Striking a stationary ball 10 48
2. Stationary dribble 8 .79
3. Catch 6 52
4. Kick 8 .69
5. Overhand throw 8 44
6. Underhand roll 8 .58
Motor development coefficient 2 81

N — items number; o, — Cronbach's reliability coefficient

Cronbach's alpha coefficients for the locomotor skills and object control
subscales reached an acceptable value (.76 and .77), i.e., they were at the high
reliability limit. The value of the alpha coefficient for the entire scale (Coefficient of
motor development) was .81, indicating that the reliability was high (Armitage &
Theodore, 1998; Burton & Miller, 1998).

To check the reliability of the TGMD-2, a test-retest procedure was used on a
smaller sample (18.22%), i.e., the test was repeated ten days apart. Significant
medium-high correlations were obtained between the two measurements in the raw
data of the TGMD-2 (r = .55; p <.00) as well as in all individual items (r = .31-.79).

Discussion

The aim of this study was to evaluate the content, criterion, and construct
validity, as well as the reliability of the Test of Gross Motor Development-2
(TGMD-2) among children in Serbia aged 7 to 8 years. Considering the importance
of gross motor skill development during this sensitive developmental period, the
study sought to determine whether the instrument could be applied reliably and
validly within the Serbian context.

According to Ni¢in (2000), motor skills are learned, acquired movements, but
also movements that are recorded by the genetic code in the central nervous system
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(CNS), such as natural forms of movement (walking, running, jumping, throwing,
etc.). The process of acquiring motor skills is related to the learning process, which
is closely connected to the information received through receptors (inter-, exter-,
body- and proprioreceptors).

Part of the information is recorded in genes and in DNA as a genetic code,
and much of human functioning depends on them. Motor skill development is
defined as the change in motor skill behavior over time and the processes that
underlie these changes (Abernethy, Kippers, Mackinnon, Neal, Hanrahan, 1997).
With physical development and motor experience, changes can be influenced, that
is, correct motor movements can be adopted (Ulrich & Ulrich, 1993).

The measuring instrument Test of Gross Motor Development-2 (TGMD-2)
was used for the first time in Serbia and its metric characteristics were determined.
The test can be applied to children aged 7-8. It can serve the purpose of identifying
individuals who lag behind in motor development compared to their peers, but also
those who are significantly ahead of their peers, making it possible to devise
programs for their optimal development accordingly.

The level of motor development of children from Subotica, assessed on the
basis of raw scores on the Locomotor Skills and Object Control subscales, is lower
than that of children from the USA (Ulrich, 2000), but higher than that of children
from the Czech Republic (Cepicka, 2010), Brazil (Valentini, 2012), and Iran
(Farrokhi et al., 2014).

These findings are consistent with previous international studies, which have
emphasized the influence of sociocultural, environmental, and infrastructural factors
on the acquisition of fundamental motor skills (Clark, 1994; Gallahue & Ozmun,
1998). The results confirm that even within the same age groups, substantial
differences in motor proficiency can be observed between countries, likely due to
differences in physical activity habits, educational systems, and opportunities for
motor learning.

Previous research (Farrokhi et al., 2014; Kim, Kim, Valentini, Clark, 2014)
revealed that these differences occur because the TGMD-2 consists of such tests that
assess skills not traditionally practiced in certain regions, such as striking a
stationary ball. This factor partly explains the lower results achieved by children
from Subotica compared to their peers in the USA (Ulrich, 2000). Valentini (2012)
similarly reported lower performance in Brazilian children on tasks uncommon
within their regular physical activity routines, highlighting the importance of
contextualizing test outcomes based on culturally specific motor experiences.

Additionally, this research confirms that the TGMD-2 is a reliable and valid
tool for assessing fundamental motor skills within this specific cultural and
environmental context. Its application in schools and clinical practice can support
the early detection of motor delays, enabling timely intervention and the implemen-
tation of structured, individualized physical education programs. As Gallahue &
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Ozmun (1998) pointed out, early identification and intervention are critical, as the
fundamental movement phase represents a sensitive period for motor skill
acquisition, directly influencing later participation in sports and physical activities.

Furthermore, the findings of this study provide a valuable foundation for
future research aimed at longitudinal monitoring of motor skills in children, as well
as cross-cultural comparisons in motor development. Expanding the use of TGMD-2
across different regions of Serbia may contribute to the establishment of national
norms, which would be valuable for both educational and healthcare systems. By
identifying regional differences and specific developmental trends, practitioners and
policymakers can better address the needs of children and improve the overall
quality of physical education and motor skill interventions in early childhood.

Moreover, the practical application of TGMD-2 could play a significant role
in developing preventive strategies. As Clark (1994) and Gallahue & Ozmun (1998)
emphasized, motor skill development during early childhood is influenced by
numerous factors, including physical growth, environmental conditions, and socio-
economic status.

Regular and systematic assessment using reliable instruments like the
TGMD-2 allows for the timely identification of developmental delays, contributing
to the creation of appropriate support programs that encourage physical literacy and
lifelong engagement in physical activities.

Finally, this study’s outcomes also confirm Ulrich’s (2000) assertion that
TGMD-2 is a valuable diagnostic tool adaptable to different populations, offering
both a screening and evaluative function. Its continued application in diverse
contexts, as demonstrated by Valentini (2012) in Brazil, Farrokhi et al. (2014) in
Iran, and Kim et al. (2014) in South Korea, further validates its global relevance.
The successful validation of the TGMD-2 in Serbia opens new possibilities for
research focused on different age groups, children with developmental challenges,
and regional comparisons, thereby enriching the knowledge base necessary for
advancing physical education and health promotion policies.

Conclusion

The assessment and evaluation of children's motor skill levels are essential for
the early identification of deviations in motor development. The TGMD-2 enables
the detection of children who are either lagging behind or more advanced compared
to their peers, which provides a basis for designing targeted physical and motor
development programs. TGMD-2 is a reliable and valid measurement instrument for
assessing the motor skills of children aged 7 to 8 years in Serbia.

Based on the results, the motor development level of children from Subotica
differs from that of children in other countries, which may be due to cultural and
sports-related differences.
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