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Abstract: In order to reveal the biomechanical mechanism of goal shooting with instep front at different heights, the 

authors recruited 12 testees to carry out goal shooting with instep front at ground height, 1/2 knee height and knee 

height, with and without the ball respectively for 10 times, carried out synchronized kinetic and dynamic measure-

ment by using two JVC9800 cameras and a domestic JP6060 multidimensional force measurement platform, and 

revealed the following findings: multi-factor variance analysis showed that the ball speed and foot speed were sig-

nificantly different during goal shooting at ground height, 1/2 knee height and knee height, the speed of the ball shot 

at ground height was the fastest, followed by the speed of the ball shot at 1/2 knee height, tailed by the speed of the 

ball shot at knee height; various kinetic indexes of the testees in the experiment group, such as forward and back-

ward swinging of the thigh, backward swinging of the shank, had no significant difference during goal shooting at 

different heights, while forward swinging of the shank as a kinetic datum was significantly different during goal 

shooting at different heights; the vertical distance from the supporting leg to the ball was significantly correlative 

with the speed of the ball shot at various heights, the speed of the swinging leg, knee angle right at the moment the 

ball was kicked, angular speed of forward swinging of the shank, amplitude of forward swinging of the shank, and 

time of forward swinging of the shank, while there was no linear relation between the speed of the ball shot at 3 

heights and the ground reacting force born by the supporting leg. The said findings indicate the followings: the 

lower the ball shooting height during goal shooting with instep front, the faster the ball speed; therefore, if a player 
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wants to get a faster ball speed during goal shooting with instep front, he/she should kicked the ball when it is at a 

relatively low height; a player can control ball speed, ball flying path and action time during goal shooting with in-

step front by controlling the perpendicular distance from the supporting leg to the ball; the ground reacting forced 

born by the supporting leg is irrelevant to the speed of the ball kicked, hence, the main function of the supporting 

leg during ball kicking is to fix the support and maintain balance, so that the swinging leg exerts its power more 

thoroughly. 

Key words: sports biomechanics goal shooting with instep front different heights goal shooting ball speed
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x

/(m·s-1)n/ /(m·s-1)
( )

/
( )

/(
)( )

/cm
( )

 30 14.33±0.782)3)6) 13.28±0.532)3)5) 13.52±0.61 1.08±0.042)3) 17.8±4.52)3) 18.1±3.6 
1/2  30 13.57±0.342)4)5) 12.67±0.461)2)5) 13.47±0.311) 1.05±0.032)4) 12.3±3.61)2)4) 17.7±4.11)

 30 12.06±0.283)4)5) 12.27±0.461)3)4)5) 13.43±0.361) 1.06±0.033)4) 10.3±2.31)3)4) 17.5±2.81)

1) P<0.05 2) 1/2 P<0.05 3) P<0.05 4)1/2
P<0.05 5) ( )

x

1/(°)  2/(°) 1/(rad·s-1) 2/(rad·s-1)
( / )

 30 220.6±4.1 221.9±5.8 148.2±7.2 149.1±5.3 4.53±1.04 4.63±1.15 8.23±0.95 8.31±0.75 
1/2  30 221.9±3.3 220.7±4.7 149.1±10.8 149.7±7.6 4.49±0.99 4.59±0.76 8.33±0.92 8.29±0.62 

 30 219.4±6.1 217.1±5.2 149.3±13.7 147.8±14.5 4.47±1.23 4.37±1.33 8.26±1.02 8.36±0.97 

d1/(°)  1/(°) 2/(°)  3/(rad·s-1)
( / )

 30 72.3±6.2 73.6±7.9 83.7±12.4 84.7±8.4 124.5±5.12)3)5) 127.3±7.9 10.13±1.73 10.43±1.68 
1/2  30 73.0±11.3 73.8±10.7 80.2±9.8 83.9±7.6 113.5±4.61)2)4)5) 125.5±7.61) 10.30±1.35 10.39±2.35 

 30 71.9±7.2 72.9±9.2 81.2±13.3 82.2±11.9 101.7±8.91)3)4)5) 126.7±7.11) 10.07±1.98 10.47±1.671)

4/(rad·s-1) d2/(°) t1/s  t2/s
( / )

 30 17.38±1.542)3)5) 17.46±1.98 30.1±11.52)3)5) 32.1±10.5 0.168±0.0342)3)5) 0.159±0.048 0.106±0.0282)3)5) 0.107±0.058 
1/2  30 15.22±1.651)2)4)5) 17.02±1.351) 21.6±7.21)2)4)5) 31.9±8.81) 0.176±0.067 0.160±0.097 0.083±0.0531)2)4)5) 0.105±0.0781)

 30 13.57±2.231)3)4)5) 17.57±2.601) 13.8±9.71)3)4)5) 32.8±11.71) 0.171±0.056 0.163±0.106 0.064±0.0491)3)4)5) 0.109±0.0571)

1) 2) 1/2 3) 4)1/2 P<0.05 5)
6) 1- 2- 1- 2- 1- 2-

3- 4- d1- d2- t1- t2-
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 1/2
A 9 10 10 
B 1 0 0 
A 0 2 1 
B 10 8 9 
A 10 10 10 
B 0 0 0 
A 0 1 3 
B 10 9 7      

x

( / )  1/2

 30 591.53±263.36 604.53±78.90 598.67±97.58 
(BW)  30 604.90±344.56 227.66±87.43 611.42±175.88 

 30 214.32±135.89 221.98±32.87 195.43±45.56 
(BW)  30 223.55±110.82 277.41±71.97 214.73±91.77 

 30 1592.62±104.922 3 4  1 872.88±97.152 3 4  1 813.79±84.132 3 4

(BW)  30 1597.43±117.182 3 4  1 859.86±91.142 3 4  1 826.81±71.112 3 4

 30 617.55±396.612 3 4  487.65±32.052 3 4  468.72±19.532 3 4

(BW)  30 598.97±461.962 3 4  74.73±58.592 3 4  455.37±23.862 3 4

 30 175.27±26.043 4 117.18±29.153 4  113.17±32.663 4

(BW)  30 183.51±35.793 4 130.20±32.063 4  116.76±21.023 4

 30 1 631.51±71.76 1 664.56±26.04 1 670.57±19.53 
(BW)  30 1 618.49±66.23 1 983.76±35.57 16 77.43±13.02        

1) P<0.05 2) 1/2 P<0.05 3) P<0.05
4)1/2 P<0.05 5) ( )
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