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Difference in kick start movement of competitive swimming
in swimmers with different skill levels

Keita Akashi®, Takashi Kurokawa?, Tatsuya Deguchil), Dota Otsuka®,
Kenta Nishiyama® and Goro Moriki?

Abstract

The purpose of this study was to examine the characteristics of the kick start lateral. Subjects were 13 male college
swimmers and 14 male physical education students, and they were divided into the upper skilled group (z =6), the lower
skilled group (»=7) and unskilled group (#=14) by the 5m time.

The higher the group’s skill was, the higher the 5m time and the 5m velocity (p<.05-01). The higher the group’s
skill was, the shorter the block time were (p<.05-01), due to the shortening of the start of knee angle extention in the
rear leg (p<.01). There was no significant difference between each groups in the entry velocity. The higher the group’s
skill was, the higher the velocity maintenance rate (the entry velocity / the 5m velocity) was (p<.05-0.1), however. The
angle of projection on take-off significantly correlated with the difference in height of the center of gravity between the
time of start position and take-off (p<.01), and the latter significantly correlated with the difference in upper body angle
between the time of start position and take-off and with the minimum knee angle in the front leg (p<.01).

It was thought that the difference of the velocity maintenance rate was caused by the high entry technique of
skilled groups, because the differences between the skilled groups and the unskilled group were most noticeable (p<.01)
in the angle of projection on entry, the attitude angle on entry and the angle of attack on entry.

Key words: competitive swimming, kick start, skill level, angle of projection on take-off, velocity maintenance rate
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Fig. 1 Start signal and camera placement in the 50m pool.

Table 1 Physical characteristics of the subjects

Age Height Weight Best record [m : s . ms]
[yrs] [cm] [kg] FC BR BF
X g X g X g X g X o X g
Group
+ :07.06 = 1.
Up m=6) |212+18 1723+73 643+68 | 100m -8 +=317  1:07.06% 188
(n=23) (n=23)
+ :11.78 + 4. .34 £ 0.
Lo =7 [197+£05 171440 616+50 | 100m 000090 LALIL AL 5934 % 045
n=2) (n=23) (n=2)
:32.90 £ 15.
Un n=12) | 218 £08 1741+66 658 £6.2 1Bijll;?%

X = average ; 0 = standard deviation ; FC = front crawl ; BR = breast stroke ; BF = butterfly.
Up = upper skilled group ; Lo = lower skilled group ; Un = unskilled group.
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Fig. 2 Camera placement in underwater and coordinate axes.
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Fig. 3 Definitions of kinematical variables.
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Table 2 Kinematic variables of the upper skilled group, the lower skilled group and the unskilled group

Upper skilled group Lower skilled group  Unskilled group

significant difference

(Up) (Lo) (Un)

X o X o X o Up-Lo Up-Un Lo-Un
D 5m time [s] 1.57 +0.07 1.79 £ 0.11 2.02 +0.41 *
(2 5m velocity [m/s] 4.48 £0.67 3.24 = 0.88 2.28 = 0.65 o o o
(3® Block time [s] 0.71 £ 0.04 0.75 = 0.05 0.87 = 0.18 o
@ Take-off horizontal velocity [m/s]  4.42 £0.17 4.28 £0.21 4.18 £ 0.81
(® Entry velocity [m/s] 5.87 = 0.05 5.47 +0.28 5.79 + 0.89
(® Velocity maintenance rate [%] 76.4 +11.5 59.4 + 8.2 39.3 +10.9 * o K
(D Height of center of gravity on start position  [m] 0.65 £ 0.04 0.66 £ 0.08 0.72 £ 0.07
Height of center of gravity on take off [m] 0.57 £ 0.11 0.49 £ 0.07 0.49 = 0.10
©piference g ol onter oL Yy ogszon  owpor  omEom o
Angle of projection on take-off [deg] -45=*65 -10.1 +5.1 -10.1 +4.9
(D Attitude angle on take-off [deg] 309 =*6.2 275+ 6.2 27.0+7.1
(12 Angle of projection on entry [deg] -40.8 +£1.1 -40.8 = 1.5 -45.2 + 8.2 o o
@ Attitude angle on entry [deg] -39.5+1.3 -44.0 = 5.7 -28.0 7.3 o o
Angle of attack on entry [deg] 1.3t 1.3 4.7+ 4.8 172 £9.5 o o
(15 Upper body angle on start position [deg] -23.0 +18.2 -29.0 7.2 -12.7 £ 6.2 o
Upper body angle on take-off [deg] -4.4+6.1 -21.9 =89 -11.5+9.8 o
@ Eg{fvﬁgiicgt:;t“gg’;{iggiﬁlgntgafe_Oﬁ [deg] 186 + 15.2 71+ 188 1.3 +10.9 *
Start of KA extention in the rear leg [s] 0.20 £ 0.05 0.37 = 0.13 0.49 £ 0.21 wE
Start of KA extention in the front leg [s] 0.53 + 0.07 0.57 = 0.04 0.66 £ 0.13 *
Start of KA extention in the rear leg [%6] 28.9+7.7 48.5 +16.9 55.6 +19.4 o
@D Start of KA extention in the front leg [%] 75.1 +5.6 75.1 = 8.8 75.7 = 5.1
@) Minimum KA in the front leg [deg] 103.8+7.3 96.1 =9.2 88.6 = 10.6 *

X @ average, 0 : standard deviation, * : significant difference at p<.05, ** : significant difference at p<.01
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Fig. 4 Relationships between angle of projection on take-off
and attitude angle on take-off.
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Fig. 5 Relationships between angle of projection on take-off and
difference in height of center of gravity between start
position and take-off.
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Fig. 6 Relationships between velocity maintenance rate and
angle of projection on entry.
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Fig. 7 Relationships between velocity maintenance rate and
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Fig. 8 Relationships between velocity maintenance rate and
angle of attack on entry.
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