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ABSTRACT

The purpose of this study was to evaluate the kinematic effect of upper extremity usage for the scoccer instep kick motion. Ten
male university students were recruited as the subjects. Temporal parameters, ball velocity, velocity of CG, angle of segment, angular
velocity, and trunk orientation angle were determined for each trial. The results showed that temporal parameters in WU and WORU
were significantly less than those found in WOU during pre impact phase. These indicated that no usage of upper extremity may
increase excessive setup time in order to improve the accuracy of instep kick. Angle of right knee in WOU at LC was significantly
greater than corresponding value for WU since angular momentum contributions of the lower limb were not effectively balanced by
contributions of the upper limb. We found that the lower extremity movement was controlled by lateral movement in the trunk as a
result of no usage of the upper extremity, resulting in the relatively greater trunk rotation in WOU.
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Figure 1. Experimental equipments
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Figure 5. Trunk orientation angle () Rotation
Angle; RA, @ Inclination Angle; IA,
(3 Medio-lateral Flexion angle; MF)
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Pre Tmpact 7-7+ol41= WUWith Upperarms)$} WORU(WithOut
Right Upperarm)©] A]71#<10] WOU(WithOut Upperarms)ol] H]3}
SARCE FosiAl 7HasttTable 1> & &%= WUZL
wouel gl BAHSZE fofstAl F7FE AT Table 1, 2).

Table 1. Temporal parameters

(unit: s)

WU WOLU ~ WORU WoU

0.117* 0.120 0.123 ¢ 0.130* §

Pre Impact 1 014) (0015) (0.009) 0011)
0.130 0.122 0.135 0113

Post Impact — (y pg) (0.039) (0.036) (0.040)

Note. *significant difference between WU and the others, §
significant difference between WORU and WOU at p<.05, Standard
deviation in parentheses.

Table 2. Ball velocity

(unit: crys)
WU WOLU ~ WORU WOU
23617 21601 2270 20061
Ball velocity 975 231.0) (2672) (2262)

Note. *significant difference between WU and the others at p<.05,
Standard deviation in parentheses.

2 ARE 9A FAZAY ASE

LC A1 A] WU7F WOLU(WithOut Left Upperarm), WORUX.
O A= W3] AEET BAXCE sl stk
Bl A4 A] WU7} WOLU, WORUK.TF A%Z whako] AEwr}
SAACE fefsiAl F71eHATk EF A1 Al WUSE WORU7}
WOLU ¥ WOURTH 2495 Hako] &yt SAZ0R ¢
A 29 WEko g S8t Table 3).

Table 3. Velocity of CG

(unit: cmys)

Wu WOLU WORU WOou

X 26.8 34.0 219 36.8

284 (LD (30.4) (27.0)

cy 472 -23.6 -40.5 -26.1
47.3)* (43.8)%0 4790 (40.2)*

7 583 523 -56.5 -394

0.5) (159) (199) 6.1)

X 211 -13.3 -20.7 -104

(35.4) (32.1) (40.3) (32.8)

B Y 307.3 290.6 282.1 261.5
(53.8)* 47.9)* (46.2)* (1022

7 702 674 673 592

(38.1) (33.1) (24.6) (33.8)

X 472 236 -40.5 -26.1
@73)* @380 @199 d02)*

Y 281.0 271.0 2504 2512
(60.4)* (54.6) 0 (52.7% 0 (87.0)

7 1025 613 60.7 622
(40.7)* (53.5)* 41.2)* (37.4)*

Note. *significant difference between WU and the others, o significant
difference among WOLU, WORU, and WOU at p<.05, Standard

deviation in parentheses.
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LC Aol WUe Q2% F-E7to] WOUKRTH A4 2
7+3819tk Bl A1 A] WORU7} WOLUKRTH @ 2% T 7]e
7170] BAA SR frolsiA ATk EF AR Al WU
WORUS] Q2% tjE7]&7]7te] WoURL EAA0 g 7443}
AtHTable 4).

Table 4. Angle of segment

(unit: deg)

WU WOLU WORU  WOU

932 930 2.1 889

Tk gox  (53)0 88 (850

: 1260 1218 123 121

Lo R Hp (75 89) 82y 86)
R Kme 967 1011 9.6 1047

: 156 (136 167 130y

1321 1295 1308 1319

R Ankle (147 (125) (12.4) ©7)

785 754 813 736

Trunk ©.1) ©5 (106§ (119§

: 559 586 550 572

" R Hp (55 @70 (600 74
R Koo 149 1434 1455 1422

: (10.0) 92) @82) 54)

1168 1178 1184 1212

R Anke 713 ©.1) (106) 79

589 610 626 665

Tunk (57 (126) (117) (182)

: 219 02 262 371
. RHp g3  (q12r 123§ (1324
R Kne 1678 1701 1677 1684

: 6) 7 76) 5.10)

1189 1168 1174 1219

R Anke 180 (167) (172) 86)

Note. *significant difference between WU and the others, 0
significant ~ difference among WOLU, WORU, and WOU, §
significant difference between WORU and WOU at p<.05, Standard
deviation in parentheses.

4 ARY Bz A5

LC AJ¥olA WUt WORUS| Q2% tiE|7]|&7]7e] 74
=7} WOoURTH BAHCR ol AU Bl A Al
wue $22 UEr)1e7] Z+:x7} WOLU, WOURTH £/
o FoJatA 7HAEAth EF A Ao E WORUY Q2% 1
E7to] 74457} 742 WOLUSH WOURTE 2-9] whko 22 &9
Al 7439 TH(Table 5).

5 AldY &% 334
LC A% A] WORUZ} WOLUdI| H&| AFZo]| g3t 253

A&7, MP©] A5 9 7Hth Bl Al 2150 dish
EE3HzK3) A7} RA)S WORUSH WOUZF WUl HIs) B4
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Table 5. Angular velocity

(unit: deg/s)

WU WOLU WORU WOU
484 218 57 219

Tk 57y 7’1 ©hs  m8s
R Hi 4800 3550 4193 3376

L P 1.8y (1854) ®49) ¢ ®&5)* ¢
R ke 4672 4645 4871 5840
(1940) @257) (1487) (104.1)
177 453 365 103

R Ankle — 33) 266.7) (1562) (1529)
Tk 1906 1597 1616 1028

@7F (00D 9  (09F (899§
R H 3778 2659 3120 2743

- P (859 (127 (1085) (100
R Ko 3034 8076 8156 8797
1317) Q577) (1852) 932)
25 118 131 36

R Akle g7 (1556) (1339) (1255)
625 264 29 387
Trunk 853) 9%62) (743) 517)
1236 871 70 770

RHp 1596 (1623) (120.1) 1072)
EF 362 757 29 677
RKee 790 050 29§ @2
19 430 183 20

R Ake (@39 (1403) (1104) (1568)

Note. *significant difference between WU and the others, 4 significant
difference among WOLU, WORU, and WOU, ¢ significant difference
between WORU and WOU at p<05, Standard deviation in
parentheses.

Table 6. Trunk orientation angle

(unit: deg)

WU WOLU WORU WOU
N 30 21 02
89) (53) @®8) ®3)

155 178 132 138

LC MF 6o (500 64)9 96)
90 91 121 31

RA 19 (178) (148) (16.1)
W s 146 87 128
1) 95) (106) (134)

120 110 82 15

Bl MF gy 906 @8%F  (109%0 §
ra L 51 68 4189
(11.0)* (186)9 (11.8)* § (184)* 9 §

N 290 274 182
(128 (126)9 (17 (204y+ 9

07 04 10 78

EF - MF (3o 1226 @8 (118§
ra 25 49 37 134
(12.7) (172) (14.1) ¢ (17.9) §

Note. *significant difference between WU and the others, 0
significant  difference among WOLU, WORU, and WOU, ¢
significant difference between WORU and WOU at p<.05, Standard
deviation in parentheses.
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