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1. Test Of Gross Motor Development (TGMD)



GR9 3 49
S35 5 Alugid b gy (g VY 5 5255 1Y) S8 Y U 3ogailing,e £5b 2 o3z lez 5o
e 250,58 ) lie aildbogls & jgody imgh cpl jo «lpiol olRiils Sliwso ying 9 SsSage
sloyge;l plsl lp (A (Sae 5 oolainl) odbzdMal ol 3> a5 Wl 3T JSSseS
sl sl s ol o celie GUT AL (25, oo los plnil condg 5wl Jlags
03031 50 e o J S Sl s (yga3le0 5 (lajlre 515055 cpl cudjo IS 1> wh ) Condyg
Oyl &l gl anids sl imgh o a5 ol colaiwl (TGMD-3) cusys S5, ol
a5 asbcols, oyl cpally 5l imgs ,0 58S &8 1o 5l i ((V0) Sl 00l iwylg,
St s 8 a5 g sl Jsb (culd Jsb itz (e & By s5lel oDl

ATF= olawd) Facscs pb cog 4 o yhd Connd g i g sl Job ccwold (o - Jgo

o ) aels Job sl o
oy Sk ) ) )
( yho giilus) ( yho giilus) (oo i) (J)
et B
Byl Sl > Sy Byl
I LSl LS LS LSl sl
EITE st o 5 st ok 5 st oSk 5 stz oSk
e VIA \IFY VYE  YEIOA ASY V-FAY YR BAY ONY e
VAR a¥ VAY YY) O YEAY  SYE ) eva- ¥4 DAY VY gss
VYA Ve VYR VAY YRS YEY \-fYY YE OAMYE S

4 (Sl oga¥ge dil> S a5 ad 5w S8 ol 4 llpd eyl Sas 4 axgi b
(i gl | mbaw) 881 0y sliwl) 10 5 (g9g0s g (B3l Comdg 90 ;0 4 ol colaiul e S a8
o oolitul yie il VY g pe Bl a8 slaykad b plaogs ol oo <ol g eelas (sS
A8 S (S B )led Jguzr SlMbl bl 9 (V0) O Bed 5 (5 a9 bl 4 4z b
49 (Sl daogs 09 110 jlens 5l a8 g 50 0alS IS 1L (065 crg 4 ooy
il (Al o @alf Cundy ez (R b el QLR GLSs i b s 78 )
~$dges Al> (9) 1S5 55 05 ~(soges Al () 15, g - (B Al (0) 1S5 55 g - (A
ST05) e dw Ban dil> 35 0 5l ] Aol a5 glakass | ol atwlgs SogS e 5l .S, oy

Sewd bg olop )ls 13 ey 59y LS, &S ) (g9 w0 (B35S Culd Job plp 4w



" OB Ol sl eSl v LS 598 L,6T

ail> 55 e las wiS Ol (e 1) gi ol aiaS SogS o a4 a8 Ol adls Gty (s S
9o Ll 51 Soym 50 S058 2 dail (S 85leds JS0) WSS S > 055 gl 5l (Js S e
Eyoo ) § GhbsS | Candy p 53 5355 i s 5 31 plowl S Ll 3 L (bl (sl Sy
o9y 4 lundg i 5 05 12l Glasl Ve by (a5l coluldlal L], by ¥
P e by ol oS sl lays ad gilelion (03Y @) blite s3lagslse
Slp ol o & Wl [zl g all (Camdg o sl GRisS 59) S GhbsS Sl (ol
RS SlaitsS )3 e ad oolatal yie o /0 Sl b adl> Sy 5 (SIS 08 S Ik
(shol Gl tssS plmil 5l g b plSmys (i o 00ls (503l Ll 8,50 yaises glxpdss
Lol domsi b o0 8Ly 99,555k b aelioged gm0, (oo Lilad 5 12l 095 Sos8 azsl 2y

S 0ols

(ol 00l ooliiw! A8l dils> ¢ 5y 0gi 3 OU (gl o JSCb (] 50) AdST plxil ylosus - ISl

DSC- s Yo poo gms Jzmss cpmyg0 St 5l ooliciul b 15055 slasliyy des (gl |
Bhaw G (G990 b mxlal 4l p B P (Sg) g0 Cas e b a8 S (18 WX300
raly alaw @5y Grse 8,5 L8 Tpsy JIGnl e o 5 S5 e (g it ALl o

1. Optical Zoom
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1. Dartfish Connect Prosuite 7
2. Humerus Angle (HA)
3. Forearm Angle (FA)
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1. Partial Eta-Squared (n2p)
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Abstract

In this investigation, the throwing patterns variations of children were examined
as the resultants of changing in task constraints. A total of 24 children (12 males
and 12 females), aged 5 and 6 years old voluntarily participated in the study. The
manipulation of task constrains was done via changes in target orientations
(horizontal vs. vertical hoops) and ball sizes (6 cm vs. 12 cm diameters) and were
considered as the main constraints. The observable throwing patterns of children
were evaluated, and the kinematic changes of the components of their preferred
throwing pattern were analyzed. Though, transitions from two- to one-hand
throws and switching from underhand to overhand one-hand throws were
observed in the first few trials (mostly in throwing the bigger balls), yet, the
preferred pattern was found to be one-hand overhand throwing. The kinematic
analysis revealed the existence of sensitivity of the backswing, forearm, and upper
arm components of overhand one-hand throwing pattern toward the imposed task
constrains. It was also found that most changes took place in the kinematic
properties related to the forearm component. The findings represent some
empirical evidences for dynamical systems theory to explain changes of
movement patterns in motor development. We discussed the potential advantages
using constraints for appropriate skill acquisition processes in physical education
settings.
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