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Accelerative Phenomenon in Height and

the Development of Motor Ability
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Tab. 1 Means and Standerd Deviation of
the Growth in Aeight, by age and in
ayear.

Male Female

“age / B 11

8  126.1+5.26 125.144.66
9 131.4+5.50 130.84+5.23
10 136.2+5.91 137.2+6.12
11 142.4+6.66 144.1+6.24
12 149.7+7.38 149.6+5.46
13 156.947.50 153.24+4.91
14 162.9+6.37 155.4+4.86
8~9 5.241.01  5.8+1.32
9~10 5.01+0.95 6.4+1.54
10~11 6.0+1.73 6.9+1.45

11~12 7.2+2.43 5.512.23

12~13 7.1+2.24 3.6+2.17

13~14 5.912.66 2.2+1.68
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Fig 1. Actual condition among patterns

of growth in height
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Tab. 2 Comparison of Means and Standard Doviation of the Growth

in Height, by age and for each pattern

(male) Pettern O Pattern [l Pattern IV Pattern V Pattern VI
age / n 17 9 8 33 3
8  126.5+5.22  130.8+4.41  126.7+6.06  125.3+4.35  124.9+4.52
9 131.0+5.45  136.8+4.95  130.2+6.33  130.5+4.22  130.0+4.73
10 135.9+5.86  142.6+5.89  137.1+6.80  135.3+4.39  134.7+4.24
11 141.0+6.30  152.6+6.19  144.2+6.99  140.7+4.63  139.9+4.93
12 147.1+6.47  160.6+6.22  154.2+6.73  147.6+4.77  145.2+4.98
13 152.347.40  164.9+6.0 161.246.57  156.945.09  152.1+5.90
14 158.247.74  167.145.89  165.6+5.87  163.0+4.59  160.945.59
8~9 5.140.70 6.0+0.92  5.4+0.72  5.2+1.10  5.0+1.21
9~10 4.8~0.77 5.9+1.94 5.240.76 4.940.65 4.840.95
10~11 5.0-£0.98 10.3+1.04 6.9+1.38 5.4+0.81 5.1-£0.70
1112 5.6+2.31 8.0+1.73 10.041.35 6.7-+1.59 5.3+0.94
1213 4.941.52 .3+1.53 7.4+1.94 9.3+1.22 6.6-£1.50
13~14 5.6-£1.90 140.98 3.9+1.37 6.0+1.88 9.1+1.04
S o S (cm)
(Female)
Pattern O Pattern | Pattern [ Pattern Il Pattern IV Pattern V
age / n 0 5 19 26 17 4
8  125.244.77 131.247.37 126.6+3.68 124.1+3.87 123.1+3.64 122.9+2.05
9 130.5+5.08 140.2+7.57 133.4+3.64 129.8+3.93 128.3+4.16 127.4+2.13
10 136.3+5.70  147.4+7.70 141.8+4.17 136.7+4.37 133.4+4.50 130.8+1.87
11 142.8+6.00 152.8+7.71 148.4+4.39 145.1+4.35 139.6+4.71 137.3+2.02
12 148.4+5.57 154.5+8.21 151.5+4.59 150.8+4.30 148.24+4.70 143.8+2.01
13 152.14+4.62 155.8+7.94 153.3+4.49 153.7+4.38 154.0+4.89 152.1+2.02
14 154.7-4.48 156.4+7.76 154.4+4.73 155.3+4.76 157.69+4.46 157.1+2.29
8~9 5.4+0.98  9.0+0.47  6.8+4.11  5.7+0.72  5.240.91  4.5+0.64
9~10 5.8+1.05  7.2+1.39  8.5+1.19  6.6+1.09  5.1+0.64  4.6+0.17
10~11 6.5+0.91  5.4+2.25  6.5+1.17  8.6+0.46  6.241.20  5.440.69
17~12 5.6~1.38  1.740.94  3.3+1.45  5.7+1.8  8.5+0.57  6.5+1.53
12~13 3.85+1.87  1.3+0.55  1.6+1.45  2.9+0.95  5.8+1.26  8.4+0.21
13~14 2.5+1.86  0.6+0.45  1.140.85 1.68+1.04  3.6+1.06  5.0+1.00
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Fig 2. Growth curves and velocity
curves in height
Tab 4.
and Motor Ability, by age.
(male)
Running
50M Run Long Jump
age /n 131 131
10 9.34+0.73 284.9+38.43
11 8.910.68 320.5+42.88
12 8.6+0.67 333.3155.90
13 8.0+0.66 377.6149.4
14 7,6x0.57 397.7+49.6
(sec) (cm)

No. 9 . 1984
Tab 3. Significance of Differences in
distance curve between each
five patterns
(male) p
(male)
T Aee 8 9 10 11 12 18 1
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Means and Standerd Deviation of the Growth in Physical fitness

Vertical Back Grip

Jump Strensth Strength
131 131 131

32.3+5.87 54.7+12.42 18.1+3.69

36.616.38 63.94+15.09 21.0+4.68

42 .8+6.54 70.8+17.4 24.0+6.77

44 .8+7.02 106.8+31.22 31 .2:7 .51

51.7£7.25 127.7+30.00 36.71+7.31
(cm) (kg) (kg)
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(Female)

Running Vertical Back Grip
50M Run Long Jump Jump Strength Strength
age /n 131 131 EEE 131 131
10 9.49+0.63  251.2+38.68  30.2+4.89  41.9+10.78  17.1+3.13
11 9.14+0.58  292.1+35.42 34.4+5.23 52.9+12.67 19.6+3.89
12 9.13+0.57  287.7432.50 38.1+5.05 58.2+12.31 21.2+4.51
13 8.36+0.51  313.9435.90 42.846.21 78.2+22.53 25.2+4.22
14 8.64+0.69  307.9+38.32 41.1+5.28 90.0+16.85 25.9+3.99
(cm) (em)  (em) (kg) (kg)
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Table 5. Comporison of Mean and Standard Deviation of the
Growth in Physical fitness and Motor ability by age,
A. 50m- Run among patterns
(male) Pattern O Pattern ll] Pattern IV Pattern V Pattern VI
age /n 7 9 38 33 34
T 9.3440.66 9.1140.55  9.45+1.05 9.2540.50 9.3640.53
11 8.87+0.63 8.39+0.49 9.06%0.9 8.80+0.45 8.95+0.57
12 8.85+0.58 8.01%0.53 8.85+0.88 8.61+0.47 8.78+0.52
13 8.23%+0.62 7.55+0.66 7.94+0.83 7.91%0.36 8.191+0.63
14 7.7910.45 7.311+0.66 7.54+0.75 7.4640.35 7.62+O 51
10~11 0.47 072 0.39 0.45 C0.41
10~12 0.02 0.38 0.48 0.19 0.17
10213 0.62 0.46 0.64 0.70 0.59
13~14 0.44 0.24 0.4 0.45

0.57

(Time 1n séé)
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B. Running Long Jump

( male) Pattern O Pattern [l Pattern IV Pattern V Pattern VI
e In 17 o 3 33 3
10 282.7+34.23  296.2431.22  271.3+53.35  292.8+28.61  290.4+23.18
11 323.3439.10 365.31+54.15 310.6+53.74 318.1+34.81 320.6+22.16
12 326.19+30.97 387.61+53.82 335.1+56.64 332.31+30.92 321.5437.03
13 357.94+39.21 422.4%62.57 386.17158.75 378.91+40.49 364.7+34.22
14 378.94+42.82 426.1+55.39  391.861+63 407.8+41.57 396.4+33.24
‘j0~11 406 691 3.3 258 o297
11~12 2.9 222 24.5 13,7 1.4
12~13 31.6 34.8 51.1 46.6 43.2
13~14 21.0 3.8 5.7 28.9 31.7
- N - o S o - o (cm)7
C. Vertical Jump
( male) Pattern O Pattern [l Pattern IV Pattern V Pattern VI
age S 1T 9 B T R VR
10  34.6%6.38 34.248.57 30.546.61  33.144.90  31.7+3.61
11 38.21+6.74 36.0+5.05 35.11+6.81 37.31+6.28 37.0+5.73
12 42.2+5.90 48.7+7.92 42T T770 42.9+5.05 41.6+5.41
13 43.31+6.14 51.0%5.26 44 9+7.21 45.7+7.20 42.8+6.29
14 48.4+3.09 54.2+8.50 51.4+8.84 53.7%6.18 51.2%6.07
10~11 3.6 18 46 42 53
11~12 4.0 12.7 7.6 5.6 4.7
12==13 1.1 2.3 2.2 2.8 1.2
13~14 5.0 3.2 6.5 8.0 8.4
o ' - (cm)
D. Back strength
( male) Pattern O Pattern [ll Pattern [V Pattern V Pattern VI
awe Jn 17 9 38 T3y 3
10 59.0+13.48  63.9410.60  55.1%13.45  51.4%12.45  52.7+8.98
11 67.3120.36 79.9413.19 65.71+15.99 61.2%+10.21 58.4+11.10
12 67.7111.42 90.9420.16 77.21+20.0 66.2+12.29 64.3113.42
13 100.9+421.92 141.3%19.08 113, 5:£:33.42 101.9+31.15 97.8+26.82
14 114.5+24.29 159.8+28.86 130.9433.15 131.1:t27.,95 119.2+22.64
10~11 8.3 16.0 106 9.8 5.7
11~12 0.41 11.0 11.6 5.0 5.9
12~13 33.2 50.4 36.2 357 33.5
13~14 13.6 18.4 17.3 29.2 21.4
' (kg)
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E. Grip Strength

( male) Pattern O Pattern Il Pattern [V Pattern V Pattern VI
 age Ju 17 9 - 38 33 4
10 18.9+3.77 21.4+3.37  18.8+3.82  17.6+3.46  16.5+2.79
11 20.8+4.14 27.245.12 21.3+5.06 20.6-4.06 19.743.46
12 21.4+5.41 35.8+4.78 27.6+6.79 22.2+44.42 19.9+3.43
13 29.1+4.71 39.1+5.55 34.849.10 30.7+5.17 26.2-4.65
14 32.0+7.51 41.9+6.31 40.3+8.18 36.5+6.69 33.7+5.58
10~11 1.9 5.8 2.6 2.7 3.2
1117 0.6 8.6 6.3 s 0.3
12~13 7.7 3.3 7.2 8.5 6.3
1814 2.9 2.8 5.5 5.8 7.4
) (kg)
A. 50M Run
( Female) Pattern O Pattern [ Pattern Il Pattern [l Pattern [V Pattern V
age /n 0 5 19 2% 17 4
10 9.6+0.56  9.3£0.64  9.14+0.90  9.5+0.49  9.740.51  9.9+3.11
1 9.240.56  9.3+0.67  8.8+0.69  9.0+0.43  9.3+0.51  9.54+0.46
12 9.240.62  9.3+0.72  8.940.68  9.0+0.42  9.3+0.44  9.5+0.36
13 8.440.46  8.5+0.93  8.4+0.62  8.2+0.32  8.5+0.45  8.5+0.31
14 8.6+0.51  8.7+0.87  8.5+0.56  8.5+0.37  8.610.36  8.6+0.55
10~11 03 o 03 05 0.4 0.4
Tl==12 0 0 0.1 0 0 0
12~13 0.7 0.8 0.6 0.8 0.8 1.0
13~14 0.2 0.2 0.1 0.3 0.1 0.1
- ( Time in sec)
B. Running Long Jump
( Female) Pattern O Pattern [ Pattern [l Pattern |l Pattern VI Pattern V
Cage /n 40 5 19 26 17 4
10 249.7+23.69 224.61+37.79 268.5+40.26 248.6454.78 247.9+32.44 251.8+3.10
1 285.6+31.74 302.0447.21 302.3+40.38 286.459.27 284.6+40.26 275.5+17.27
12 281.5428.84 284.8+52.07 300.4+36.45 292.5+27.21 286.1+33.26 268.5+9.71
13 312.3+31.14 306.2+47.93 312.5+48.54 323.0+33.01 306.8+30.63 317.3+8.04
14 302.9+34.4 300.2+49.36 309.6+39.43 307.9+39.55 321.2+39.64 302.3+22.32
10~11 35.9 7.4 33.8 384 36.7 23.8
11~12 — 4.1 7,2 —1.84 6.1 1.50 — 7
1213 30.8 21.4 12.1 30.1 20.69 48.75
13~14 —2.13 — 6 — 2.9 —~15.1 14.43 ~15
- (cm)



C. Vertical Jump
( Femgﬁleﬁ)r Pattern ,O

age /n 40
10 30.1+5.45
11 33.7+5.92
12 38.6+4.81
13 43.3+6.17
14 41.2+5.66
10~11 3.68
11~12 4.91
{913 4.68
13~14 —2.16

D. Back Strength

(Female) Pattern O
age /n 40
10 42.5+10.03
11 52.9410.09
12 57.8+12.46
13 77.1+£21.87
14 90.2+15.26
10~=11 10.4
1k~12 4.9
12~13 19.3
13~14 13.1

E. Grip Strength

(Female) Pattern O
age /n 40
10 16.7+2.69
11 19.3+£3.40
12 20.7+t4.52
13 24.91t4.57
14 25.31+3.92
10~11 2.6
11~12 1.4
12~13 4.2
13~14

0.4
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Pattern [ Pattern 1l

5

28.444.63

31
37
41

40.41+4.59

.6+£4.63
.4+7.00
.314.26

3.2
5.8
3.9
— 08

Pattern [

5

43.84+10.00
48.4+17.55
66.0415.03
69.61+23.59

74.21+19.20

4.6
17.6
3.0
5.2

Pattern [

20.
234
23.
22.
.8+3.64

21

5
6+4.76
0+4.44
345.11
0+3.24

2.4
0.3
1.3
0.2

Pattern [l Pattern IV
9 2 17
32.3+4.88  30.5+3.99  28.2+9.40
36.346.61  35.1+2.62  33.7+4.44
39.5+5.58  37.9+5.38  36.1%3.03
42.6+9.01  43.4+5.29  41.244.23
41.1+5.50  41.745.11  40.244.94
40 4.6 4.9
3.2 2.8 2.4
3.0 5.5 5.0
— 15 — 17 — 0.9
Pattern [l Pattern [l Pattern [V
19 11
45.7410.09 41.0+12.56 38.3+9.41
57.849.11  54.5+12.80 47.3+11.11
60.9+9.75  60.3+11.79 52.12412.20
77.0+22.39 83.1+16.83 74.3+27.22
91.5+15.4  91.8+16.46 87.12+18.78
121 135 9.0
% 5.8 4.9
16.1 22.8 22.2
14.6 8.7 12.8
Pattern |l Pattern [l Pattern [V
19 %6 17
18.5+2.70  16.9+3.20  16.0+2.62
22.1+2.82  19.9+3.97  17.6+3.21
23.0+3.61  22.4+4.31  19.3%4.00
26.043.58  26.7+4.53  24.1+2.78
26.4+2.93  27.4+4.40  25.6+3.75
3.6 30 1.6
0.9 2.5 1.7
3.0 4.3 4.8
0.4 0.6

1.5

Pattern V

4
29.2+1.56
34.5+3.20
36.3+2.68
43.342.49
42.3+1.48

5.3

1.8
7.0
—~ 1.0

(cm)

Pattern V

4
37.5+7.5
49.3+9.65
51.0+6.12
91.5+24.87
100.75+14.72
11.8
1.8
40.5
9.25

(kg)

Pattern V
- 4
4+1.56
6+2.70
1£1.52
4+2.48
6+2.57
0.3
1.5
7.2
2l
(kg)

14.
14.
16.
23.
25.
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