I KFARERERKLE  Bull Inst. Health & Sport Sciences, Univ. of Tsukuba 16 : 51—61, 1993. —51—

77 hY A Kxy 7 OBERZHHE
wER XX B A E

An Electromyographhic Study of Outside Kicking
—Performance Using Three Kinds of Balls—

Takehisa HAGIWARA Kazuhiko AMANO

The purpose of this study is to make a comparative analysis of outside kikcking among three soccer
players of different skill level (top-skilled, good-skilled, and poor-skilled player) . They were asked
to perform outside kicking, using three kinds of balls (soccer ball, salon football, and volley ball) .
During the trials, three factors were recorded : the posture of kicking, changes of vertical components
of the pivot leg, and electromyograms. Although it is difficult to generalize some consequences from
such a small number of subjects, we could summarize the results obtained in the experiments as fol-
lows : '

(1) As the skill level rises, the difference of postures and patterns of EMG caused by the
kinds of balls became smaller.

(2) Some differences were observed between the top-skilled and the rest of the subjects in-the
way of grounding their pivot legs they tried to make the maximum back swing.

(3) As the skill level rises, the ankle joint of the pivot leg was more firmly stabilized. The
knee joint and hip joint played a role in keeping body balanced.

(4) The top and the good-skilled players kicked the ball with the same pattern of the load.
We found that they made maximum load at the top of the back swing, and kicked the ball decreasing
the load toward the moment of contact with a ball. We also found that the pattern was not affected by
the kinds of the balls.

(5) As the level of skill rises, the player was more likely to kick the ball keeping his eyes on
the ball.

(6) As for the top-skilled player, the tendency to flex the knee joint quicly and to pull up the
heel to the hip was clearly observed.

(7) As for outside kicking in short distance, it was chracteristic that foot dorsiflex was
well-retained in the kicking leg. This tendency became more remarkable as the skill level of the play-

er rises.
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Table1l The change of 5 angle degree’s on player’s body point,
when the three kinds ball kicked by the TOP-SKILLED PLAYER.
Kind of ball Soccer Ball Salon-Foot Ball Volley Ball
Posture
Parts of body B C F B C F B C F
NECK (degree) 154 118 136 145 134 127 154 139 133
TRUNK (degree) 86 89 87 81 86 86 85 84 87
KNEE (R) (degree) 77 160 167 90 170 170 80 158 166
KNEE (L) (degree) 156 164 168 153 164 170 164 172 163
HIP-JOINT(degree) 60 — 52 67 — 51 52 - 58
B, C, F : Refer to the results in the contents.
Table2 The change of 5 angle degree’s on pIder’s body point,
when the three kinds ball kicked by the GOOD-SKILLED PLAYER.
Kind of ball Soccer Ball Salon-Foot Ball Volley Ball
Posture
Parts of body B C F B C F B C F
NECK (degree) 163 143 141 149 128 139 145 144 129
TRUNK (degree) 82 78 80 81 88 77 90 90 89
KNEE (R) (degree) 91 168 147 102 147 179 95 159 179
KNEE (L) (degree) 152 152 167 155 151 167 143 | 170 168
HIP-JOINT{degree) 30 - 86 33 — 55 43 - 64
B, C, F : Refer to the results in the contents.
Table 3 The change of 5 angle degree’s on player’s body point,
when the three kinds ball kicked by the POOR-SKILLED PLAYER.
Kind of ball Soccer Ball Salon-Foot Ball Volley Ball
Posture W
Parts of body B C F B C F B C F
NECK (degree) 167 158 157 162 165 145 149 152 150
TRUNK (degree) 77 60 61 72 63 78 | 73 62 75
KNEE (R) (degree) 119 162 157 127 158 175 133 147 169
KNEE (L) (degree) 149 170 160 138 171 173 146 157 170
HIP-JOINT (degree) 82 - 75 90 - 63 | 88 — 86

B, C, F : Refer to the results in the contents.
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