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Mitsugi Ogata® and Kiyonobu Kigoshi®: A study of leg recovery motion and sprint speed in male
elementary school students: which motion should be learned, forward swing of the thigh or flexion of the
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Abstract : Although sprint running has been studied by many investigators, the running techniques
taught by a coach have not been researched in detail. The purpose of the present study was to clarify
how sprint running is taught to male elementary school students by a coach, focusing on how the motion
of the recovery leg affects that of the support leg and running velocity, and whether the forward swing
of the thigh or flexion of the knee joint of the recovery leg is most important. Thirty-four 5th and 6th
grade elementary school children performed 50-m sprints, and their motions were recorded using a
video camera (60 fps). The step length, step frequency, running velocity, relative velocity of the center
of mass, and the angles and angular velocity of the thigh, leg and knee were calculated. The main
results were as follows:

1. We found a significant positive correlation between running velocity and the relative velocity of
the recovery leg around the support phase.

2. Sabsequently to maximize the angular velocity of thigh recovery, a minimum angle of the
recovery knee was obtained. These variables showed a significant positive correlation.

3. The time instant to reach the maximal forward swing velocity of the recovery leg was similar to
the time instant to reach the maximal backward swing velocity of the support leg. When recovery leg
and support leg velocity reached maximal, both leg were intersected.
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These results suggest that a coach should teach sprinters to swing the recovery leg forward prior to

flexion of the recovery knee.

Key words : elementary school children, joint force, sprint motion
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Support leg

Definition of angle and angular velocity

Table 1 Results of selected parameters and correra-
tion coefficient between selected parameters
and running velocity

Mean+SD Correlation

Running velocity (m/s) 5.75+0.53

Step length (m) 1.27+0.13  0.84***
Step frequency (Hz) 4.55+0.27 0.18
Maximal thigh lift angle _ ok
(deg) 29.34+5.83 —0.45
Angular velocity of support otk
leg (deg/s) 450.2+445  0.78
Angular velocity of support ok
thigh (deg/s) 448.3+59.7  0.64
Minimal angle of recovery -~ ok
knee (deg) 44.30+8.90 —0.48
Minimal angular velocity of _ _
recovery thigh (deg/s) 711.9+80.0 —0.23
Maximal relative velocity 953+ 0.22 0.87%%*

of recovery leg (m/s)

p<0.01: ** p<0.001; ***

(BEOBmAMME) 1344.30+8.90 deg R L 7. &
72, SZFEENCOWT, TR EmO%RTT AT v
7 EOFHEI3450.2 + 44.5 deg /s, TEHIKA
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TATADLE, EAEREE AT v TR EDM (1
=0.84, p<0.001; Table 1), 3} XOEEELE &
(o] 75 VB Co R e B D fe KA & D] (r=0.87, p
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LNTo. T, BAERE & EE MR R N A
LD/ (r=-048, p<0.01; Table 1), BX®
PEAEME &R EFAE O (r=045, p<
0.01 ; Table 1) IZHE L ADOHBERIED L
N7z, IHIC, HEERE & ZRHEmO%TT Ay
¢« VT EE YOl (r=0.78, p<0.001 ; Table
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Figure 2. Averaged patterns relative velocity of recovery leg and correlation coeflicient between rela-
tive velocity of recovery leg and running velocity
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