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Abstract

The purpose of this study was to investigate the difference between female athletes of World level and
that of Japan national level in glide technique of shot put. Thirteen world level (World group) and eleven
Japan national level shot putters (National group) were compared in position, displacement, velocity
and acceleration of the shot. Although there was no difference in the velocity of the shot at the start
of final push-off phase between two groups, in a short period of 0.2 seconds later, the velocity of the
shot at release was significant higher in World group than in National group. There were no significant
differences in the parameters of the shot during starting and gliding phase. These results indicate that it
is necessary for Japan national level athletes to improve the motion during the push-off phase, because
the velocity of the shot for Japan national level athletes was similar to that of the world level athletes in
preceding of push-off phase.
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Figure 1 Histogram of shot put record.
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Table 1 Results of parameters of the shot. Values shows mean & SD. *%, % #: significant
difference at p< 0.01, p<0.05, p< 0.10, respectively.
Event/ Mid R-off R-on L-on Release
Phase / P1 P2 P3 P4
Time (s) World 0.295+0.159 0.153+0.025 0.142+0.036 ** 0.232+0.030
National 0.300£0.103 0.1560.013 0.198+0.023 0.230+0.021
Position (m) Horizontal World ~ -1.10+0.06 -0.75+0.06 -0.44+0.07 # -0.110.08 # 1.06+0.11
National -1.11+0.06 -0.790.04 -0.48+0.06 -0.050.07 1.08£0.13
Vertical World ~ 0.68£0.08 0.97£0.13 1.030.13 1.0920.13 2.01£0.13 **
National 0.71£0.07 0.95:0.08 0.98+0.07 1.0420.07 1.86:0.14
Displacement (m) Resultant World 0.46+0.11 0.32+0.05 0.33+0.03 ** 1.49+0.13 #
National 0.4120.06 0.31£0.05 0.440.06 1.40£0.10
Horizontal World 0.35£0.10 0.31£0.05 0.33£0.08 ** 1.17+0.09
National 0.33£0.04 0.30£0.05 0.43£0.06 1.13£0.14
Vertical ~ World 0.29£0.10 0.06£0.05 0.07£0.04 0.91£0.11 *
National 0.240.07 0.03+0.03 0.06£0.06 0.82+0.05
Vlocity (m/s) Resultant World ~ 0.54:0.14 2.4410.25 ** 2.010.22 2.74+0.37 12.42+0.56 **
National  0.52+0.14 2.15£0.15 1.95+0.15 2.78+0.37 10.78+0.40
Horizontal World ~ 0.54:0.14 2.16£0.30 2.07+0.26 2.55£0.33 9.85:0.76 **
National  0.52+0.14 2.03£0.15 1.920.16 2.56£0.37 8.70£0.50
Vertical World ~ 0.010.07 1.10£0.30 ** 0.160.29 # 0.98+0.38 7.55£0.59 **
National  0.01%0.05 0.70£0.16 -0.93+0.32 0.9440.40 6.36+0.33
Horizontal and vertical position: Origin (0,0) was set at center of the circle.
Mid R-off R-on L-on Release
o
World
National
0 0.2 0.4 0.6 0.8 1.0
Time (s)
Figure 3 Comparison of duration time of four phases between World group and National group.

*k: significant difference at p<0.01.
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