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A Study on Movement Observation of Non-experienced Students
in the Front Kick of Karate

Masao Matsushita and Michiyoshi Ae

The purpose of this study was to ascertain an ability of the movement observation of non-

experienced students in the front kick of Karate and the changes in the observation ability due to 23-
hour learning process.

The front kicks performed by three Karate players with different skill levels called a beginner,

an intermediate player and an advanced player were filmed with a 8 mm cine camera operating at 24

frames/sec to serve as the models for observation. The subjects were thirty students of University of
Tsukuba who attended to Intensive Karate Course, and had no experience of Karate. They watched
the movie of the models of different skill levels, and were asked to compare them and describe the

differences between two of three. The survey was performed twice, i.e. the first day and the last day

of the Course by a questionnaire.
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The results were smmarized as follows:

Non-experienced students described the differences more with respect to movement phase,iF
spatial, temporal and dynamic viewpoints in the observation of the models between which the
difference of skill level was large than the case of small difference.

Regardless of the degree of the difference between the skill levels observed, most of the
observation by the non-experienced students were focused on the principal movement phase
followed by the final movement phase.

Regardless of the degree of the difference between the skill levels observed, non-experienced
students pointed out many differences from the spatial viewpoint, followed by temporal and
dynamic viewpoints. )

Due to short period of learning non-experienced students got to be able to observe the final
movement phase in addition to the principal phase of the front kick more than before the learning.
They also showed the improvement in their ability of spatial observation, and could describe the
differences more concretely and analytically.
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Fig. 1 Front kicks of Beginner (Sub. A), Intermediate player (Sub. B)
and Advanced player (Sub. C).
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Fig. 2 Temporal division of the
movement phase for the front
kicks of Beginner(Sub. A),
Intermediate player (Sub. B)and
Advanced player (Sub. C).
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Table 1 Differences in front kicks of different skill levels with respect to spatial, temporal

and dynamic viewpoints and movement phases.

Comparison | Beginner and Beginner and | Intermediate
Advanced player| Intermediate player and
player Advanced player
Movement phase E—
Difference 1|2 T|1|2|3|T|1|2]|3]|T
No. 1 lean of the body ®| o 3| @ | 2 @e| 0 @ 3
2 vertical movement of the head o 1| @ IR ) 2
(or hip)
3 height of the knee of kicking leg ® 2| ® 1 o 1
4 flexion and extension of the knee of | ® | ® 2| ® o 2 0
kicking leg
I 5 direction of kicking leg movement [ 1 ® 1 0
6 flexion and extension of the knee | ® 1| @ 1 0
of support leg
7 rotation of support leg (hip) ) 1 ) 1| e 1
8 heel up of éupport leg 1 o 1 0
9 direction of arm movement ® 2| ® 1|l @ e | 2
Total of No. 1—9 51 5 14 6 2| 3|11 4 2] 3| 9
No. 10 continueity of kicking leg movement | ® 1l @ 1 0
11 continueity of forward movement of e 1 L) 1 e 1
the body
i 11 simultaneity of kicking and rotat - ) 1 0 ) 1
ion of support leg
13 accerelation or deceleration of [ 1| e® 1 | 1
movement
14 speed el e 3| @ 1 e e 2
Total of No.10—14 3] 3 71 3y 1 0 4 0| 3] 2] 5
No. 15 strain of shoulder or arm e 1| @ 1 0
16 guard of belly and chin [ ) 1 ) 1 ® B
m
17 concentration of force ® 1 ) 1 () 1
18 powerfulness ® 1 ® 1 [ ) 1
Total of No.15—18 1 3 41 1) 3] 0] 4] 0 2] 1 3
Grand Total ol10| 625|120 6| 319] 4| 7| 6]17]|
@difference

Movement phase 1 ready position to knee up position

2 ~Hit~

3 recovery of kicking leg to ready position for next attack

T Total
1. Spatial viewpoint
II. Temporal viewpoint

M. Dynamic viewpoint
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Table 22 Number of description in comparison of front kicks of different skill levels
number of description (1) (2) (3)
Date Mean 7/10-7/6 7/10-7/6 7/10-7/6
Total | (sp.) | T.N/D T - 0
y 7/6 | 127 421 508
Comparison of 1.7 : 13/30 9/30 8/30
Beginner and f---qmmmmmmmespere g
Advanced player 7 /10 140 (zzl:g) 5.60 (43.3) (30.0) (26.7)
Comparison of | 7/6 88 (%'g) 4.63 15/30 9/30 6 /30
Beginnerd and | | | A
Intermediate |
player 7/10 100 (%.% 5.96 (50.0) (SQ.O) (20.0)
Comparison of | 7/6 60 (%'g) 3.53 19/30 5 /30 6 /30
Iritermediatg; _____________________________ S B
player an '
Advanced player | 7/10( 87 | 23 | 512 [ 639 (16.7) (20.0)

T.N/D total number of description/number of the differences (in Table 1)
(1) number of the subjects who described more in 7/10 than in 7/6 (%)

(2) number of the subjects who described less in 7/10 than in 7/6 (%)

(3) number of the subjects who described in 7/10 same as in 7/6 (%)
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Table 3 Number of description in comparison of front kicks of different skill levels with
respect to movement phases
Movemnt phase
Date 1) ) 3) Other Total
22(17.3) | 57(44.9) | 22(17.3) | 26(20.5) | 127(100.0)
7/6 ]16/30 28/30 17/30 15/30
Comparison of 2.4 5.7 3.7
Beginner and :
Advanced player 18(12.8) | 65(46.4) | 31(21.4) |26(18.6) | 140(100.0)
7/10 | 11/30 26/30 22/30 15/30 _
2.0 6.5 5.2
15(17.1) 36(40.9) 6( 6.8) 31(35.2) 88(100.0)
Comparison of 7/6 %30 %1630) 26 630 21/30
Beginner‘and ) : )
Intermediate 15(15.0) | 32/32.0) | 284(24.0) |29(29.0) | 100(100.0)
play 7/10 |12/30 19/30 15/30 18/30
1.5 5.3 8.0
5( 8.4) ]15(25.0) |20(33.3) |20(33.3) 60(100.0)
Comparison of 7/6 15430 %2{30 %30 14/30
Ir{termedigte ) ) )
player an 6(6.9) |40(46.0) |25(28.7) |16(18.4) 87(100.0)
Advanced player 7/10 | 6/36 20/30 22/30 11/30
1.5 5.7 4.2

Movement phase (1) ready position to knee up position
(2) ~Hit~
(3) recovery of kicking leg to ready position for next attac
Top row: number of description (%)
Middle row: number of subjects who described the movement phase
Bottom row: number of description/number of the differences (in Table 1)
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Table 4 Change in observation ability in comparison of front kicks of different skill levels

with respect to movemnt phases.

. . Comparison of Beginner Comparison of
M ! Comparison of Beginner q1 di Intermediate
ovement phase and Advanced player an ntermediate player and Advanced
player player

No.| (1) | (2) | (3) 7/6 7/10 7/6 i 7/10 7/6 1 7/10
1 | yes | yes | yes 7 7 4 ' 5 2 : 2
2 | yes | yes no 8 2 4 4 1 2
3 | yes no | yes 1 2 1 3 2 2
4 | no | yes | yes 8 11 0 3 5 10
Total of No. 1 —4 24 22 9 15 10 | 16
5 | yes no no 0 0 2 0 0 0

................................. fe e e e mm el e mmm e mmmm e e e M e mmm e emm e mmm e mm oo emae]

6 | no | yes no 5 6 13 7 4 6
7| no | no | yes 1 } 2 1 4 8 8
Total of No. 5—7 6 8 16 11 12 14
8| mo | no | no o i 0 5 4 § i 0
Grand total 30 § 30 30 30 30 | 30

movement phase

(2) ~Hit~

(1) redy position to knee up position.

(3) recovery of kicking leg to ready position for next attack.
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Number of description in comparison of front kicks of different skill levels with

Table 5—1
respect to spatial, temporal and dynamic viewpoints.
Date | spatial | Temporal | Dynamic g, Total
‘ viewpolnt viewpolint viewpoint
v 70(55.1) 40(31.5) 11( 8.7) 6( 4.7) | 127(100.0)
7/6 28/30 22/30 9 /30 6 /30 30/30
Comparison of Beginner 5.0 5.7 2.3
and Advanced player 80(57.1) 33(23.6) 17(12.1) 10(° 7.1) | 140(100.0)
7/10 30/30 '18/30 15/30 7/30 30/30
5.7 4.7 4.3
47(53.5) 28(31.8) 7( 7.9) 6( 6.8) 88(100.0)
7/6 26/30 21/30 5 /30 6 /30 30/30
Comparison of Beginner 4.3 7.0 1.8
and Intermediate player 63(63.0) 22(22.0) 9( 9.0) 6( 6.0) | 100(100.0)
7 /10 26/30° 18/30 8/30 5/30 30/30
5.7 5.5 2.3
24(40.0) 19(31.6) 6(10.0) 11(18. 4) 60(100. 0)
Comparison of 7/6 16/30 15/30 6 /30 8 /30 30/30
Intermediate player and | | 27 ______________ 38 ______________ 20 ___________________________________________
Advanced player 49(56. 3) 26(29.9) 10(11.5) 2( 2.3) 87(100. 0)
7/10 26/30 20/30 8 /30 2/30 30/30
5.4 5.2 3.3
Top row . number of description (%)
Middle row . number of subjects described with respect to the viewpoint.

Bottom row -

number of description/difference (in Table 1).
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Table 5—2 The quality of observation ability in comparison of front kicks of different skill

levels with respect to spatial, temporal and dynamic viewpoints.

Spatial viewpoint | Temporal viewpoint| Dynamic viewpoint
Date Other Total
(a) (b) (a) (b) (a) (b)
/ 33(26.0) 37(29.1) | 28(22.1) 12( 9.4)| 7( 5.5) 4( 3.2)| 6( 4.7)|127(100.0)
. 7/6
Comparison of 21 /30 25/30 | 21/30 9 /30 7/30 3/30 6 /30 30/30
Beginner and e R R IRRE LR SEE bbb
Advanced player | 10 33(23.6) 47(33.6) [ 25(17.9) 8( 5.7) | 8(5.7) 9( 6.4) | 10( 7.1) | 140(100.0)
19 /30 24/30 16/30 7/30 8/30 8/30 7/30 30/30
24(27.3) 23(26.2) | 19(21.6) 9(10.2) | 4( 4.5) 3( 3.4)| 6( 6.8) | 88(100.0)
. 7/6
Comparison of 17 /30 20/30 17/30 8/30 4 /30 2 /30 6/30 30/30
Beginner and - |oooserrrror s oo oo oo s
Intermediate player | ;.0 29(29.0) 34(34.0) | 17(17.0)  5( 5.0) | 6( 6.0) 3( 3.0)| 6( 6.0) | 100(100.0)
18 /30 20/30 14/30 4/30 6/30 3/30 5 /30 30/30
20(33.3) 4( 6.7) | 14(23.3) 5( 8.3)| 6(10.0) 0( 0.0) | 11(18.4) | 60(100.0)
Comparison of 7/6
Intermediate 13 /30 4/30 | 13/30  5/30 | 6/30  0/30 | 8/30 30/30
player and 25(28.7) 24(27.6) | 22(25.3) 4( 4.6) | 6( 6.9) 4( 4.6)| 2( 2.3) | 87(100.0)
Advanced player 7/10
18 /30 18 /30 19/30 4 /30 6/30 3/30 2/30 30/30
Top row : number of description (%).
Bottom row . number of subjects who described with respect to the viewpoint.

Spatial (a)

not concrete description.

(b) concrete description (for example, forward lean, direction of movement).

Temporal (a) speed

(b) continuity, simultaneity, acceleration and decleration.

Dynamic (a) powerfulness.

(b) strain of body part, concentration of force etc.
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Table 6 Change in observation ability in comparison of front kicks of different skill levels

with respect to spatial, temporal and dynamic viewpoints.

. . Comparison of Beginner Comparison of
Comparison of Beginner Intermediate player
No.| (1) (2) (3) and Advanced player Efnd and
Intermediate player Advanced player
7/6 | 7/10 7/6 | 71/10 7/6 | T/10
1| yes | yes | yes 7 7 4 ’ 5 0 4
2 | yes | yes | no 4 i1 15 11 70 13
3 | yes no yes 1 8 0 2 0 3
4 | no | yes | yes 0 0 1 1 3 1
Total of No. 1— 4 22 | 26 20 019 10 | 23
5| yes | no .| no 6 4 7 8 7 4
6 | no yes no 1 0 2 1 7 ; 2
7 no no yes 1 0 0 0 2 0
Total of No. 5—7 8 4 9 9 16 | 6
8 no | no | no o i 0 1 2 £ 01
Grand Total 30 30 30§ 30 30 1 30

(1) Spatial viewpoint
(2) Temporal viewpoint
(3) Dynamic viewpoint
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