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Development of teaching materials using motion models in physical education
classes for elementary school children
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This study aimed to clarify the technical tasks in forward upward circling
performed by elementary school children according to skill level by constructing motion models of
the exercise. In the excellent group, the maximum angular velocity of the swing leg was large and
vigorous forward upward circling was performed in a short time. In the good group, the maximum
angular velocity of the support leg appeared earlier but the trunk was not raised in a short time
from the inverted suspended position. In the poor group, the trunk leaned backward during the
non-support phase and the hip joint did not rotate close to the horizontal bar in coordination with
the swinging motion of the swing leg. In the unsuccessful group, the trunk leaned backward and the
elbow joint extended during the support phase and the head was not pulled away from the horizontal
bar to provide the necessary momentum to rotate the body and raise the support leg.
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1
1
n=13 n=13 n=12 n=14
M S.D. M S.D. M S.D. M S.D. X2 p
cm 138.45 7.88  140.86 761 143.23 7.19 145.73 4.83 6.03 011 ns.
kg 32.80 392 3558 7.75  35.20 453 3621 5.96 2.43 0.49 ns.
kg 25.52 319  27.36 479  26.85 3.10  27.46 3.50 2.45 0.48 n.s.
kg 2.02 0.28 2.32 0.64 2.12 0.40 2.14 0.53 1.80 061 ns.
kg 7.42 1.42 7.94 1.61 7.80 1.29 8.02 1.50 1.32 072 ns.
kg 14.17 201 15.29 3.05  14.91 1.93 1526 2.28 1.95 058 ns.
kg 5.72 1.38 6.56 3.20 6.65 2.53 7.01 3.38 0.93 0.82 ns.
% 17.36 347  17.77 5.48  18.65 535  18.66 6.63 0.35 0.95 ns.
cm 59.04 2.07 6158 517  60.67 2.80  62.08 4.05 4.61 020 ns.
BMI 17.10 120 17.83 2.68  17.30 1.68  17.02 2.43 0.02 0.99 nas.
SMI 4.90 0.45 5.13 0.68 4.85 0.51 4.76 0.81 1.04 0.79 ns.
17.08 1.20  17.80 2.64  17.13 162  17.02 2.44 0.05 0.99 nas.
123.87 1255 126.40 17.53 119.89  13.04 116.92  16.97 1.33 0.72 ns.
kg 15.08 253  16.31 3.60 14.79 2.94  14.89 3.22 1.23 075 n.s.
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2
4 0.380+0.182s 0.558+0.214s |7=2.285
p=0.022 1.5740.321s 1.759+0.204s |7=2.437 p=0.015
2
1
0.233£0.031s 0.269+0.048s [4=2.437 p=0.015 2 5
1.201+0.249s 0.728+0.302s [7=3.268 p=0.001
1.434+0.245s 0.996:0.295s |2/=3.267 p=0.001
2
n=13 n=13 U
M S.D. M S.D. 1z} p
1 a 0225 14.5 0.051s 3.1 0.220s 12.7 0.039s 2.9 0.000 1.000
2 a 0238 154%  0.044s 3.4 0.237s  13.6 0.023s 1.6 0.364 0.716
3 a 0242s 157%  0.057s 4.0 0.273s  15.6 0.083s  4.8% 0.874 0.382
4 a 0.380s 23.4%  0.182s 7.9 0.558s 31.3 0.214s 9.8 2.285 0.022
5 a 0488s 30.9%  0.167s 6.9 0.471s  26.8 0.126s 7.4 0.590 0.555
a 1.574s 100.0%  0.321s 0.0 1.759s 100.0 0.204s 0.0 2.437 0.015
n=12 n=14 U
M S.D. M S.D. 1z} p
1 a 0233 16.8%  0.031s 4.3 0.269s 29.4% 0.048s 9.8% 2.437 0.015
2 a 0278 19.8%  0.034s 5.2
0,
8 b 0386s 255%  0.227s 134 0.728s 70.6%  0.302s 9.8% 3.268 0.001
4 b 0.282 19.0%  0.188s 10.4
5 b 0.260s 18.9%  0.045s 6.1
b 1.434s 100.0%  0.245s 0.0 0.996s 100.0%  0.295s 0.0 3.267 0.001
a b p<0.05
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