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Abstract

The purpose of this study was to investigate relationship
between growth of body height and development of speed,
agility, explosiveness and quickness in boys from childhood
to adolescence. 3,863 boys aged from 3 to 22 years old were
participated in this study. Height was used for physique and 20
m dash, Pro agility test, side steps, standing long jump, vertical
jump and rebound jump index were used for speed, agility,
explosiveness and quickness. These items, along with the body
height, were plotted on a logarithmic graph to obtain the allometric
equation “y = bx"". As the results of calculating transition points,
it was also shown by a linear function of the 4-phase with three
transition points in any of the measurement items. Since the
coefficient a from second transition point to third transition point
was equal to or greater than 1, the development of muscle strength
was speculated to contribute to the development of speed, agility,
explosiveness and quickness. Further, since the coefficient a to the
first transition point in all measurements showed a value of 1 or
more, the improvement of the nervous system may contribute to
the development of speed, agility, explosiveness and quickness.
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Fig. 1 The relationship between body height and 20 m dash
velocity that does not take into account the transition point in boys
from childhood to adolescence.
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Fig. 2 The relationship between body height and 20 m dash
velocity that takes into account the transition point in boys from
childhood to adolescence.
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Table 1 Speed, agility, explosiveness and quickness with body height in boys from childhood to adolescence.

ZE-25

i o) e T e S s i VI iy

~99.9 10 44 £ 0.7 3.07 £ 045 2.18 + 0.33 759 £+ 253 194 + 74 129 =+ 3.0 485 + 153
100.0~104.9 50 53 +£ 05 3.55 + 0.40 240 + 0.25 93.4 + 189 21.8 + 6.0 163 + 42 643 + 303
105.0~109.9 123 57 + 0.6 374 + 0.36 254 + 0.29 103.4 + 18.9 240 + 5.1 176 + 3.3 625 + 233
110.0~114.9 170 6.0 + 0.5 394 + 0.39 2.66 =+ 0.28 110.5 =+ 19.1 263 + 6.6 189 =+ 3.6 663 =+ 278
115.0~119.9 223 6.8 + 0.8 426 + 033 2.82 + 027 1247 + 179 308 + 7.3 20.8 + 3.7 80.0 =+ 30.0
120.0~124.9 240 78 + 09 451 + 0.33 3.02 + 024 1343 + 184 357 £+ 7.2 226 + 39 909 =+ 32.0
125.0~129.9 286 88 = 1.0 472 + 0.32 3.15 + 0.23 1445 + 16.0 399 £ 6.7 247 + 4.0 98.5 =+ 332
130.0~134.9 377 9.6 + 1.0 486 + 0.33 326 + 023 151.3 + 16.1 425 + 7.1 260 + 43 1044 + 325
135.0~139.9 406 105 £ 1.0 5.01 + 0.32 335 + 0.22 159.6 + 17.7 451 + 7.1 278 + 4.7 113.8 + 36.8
140.0~144.9 382 11.1 £+ 09 511 + 0.35 342 + 024 165.0 + 21.1 475 + 7.1 29.1 + 55 117.2 + 39.1
145.0~149.9 280 11.6 + 1.0 521 + 034 345 + 023 173.6 + 20.1 493 + 6.7 305 + 5.3 123.0 + 36.3
150.0~154.9 182 123 + 1.2 5.39 + 0.39 356 + 0.24 184.0 + 223 515 + 7.1 328 + 6.7 133.7 + 41.0
155.0~159.9 144 129 + 14 5.57 + 0.40 3.64 + 024 1948 + 22.6 548 + 7.0 347 + 7.6 138.5 + 41.1
160.0~164.9 165 151 + 29 592 + 043 380 + 026 212.7 + 235 59.1 + 74 412 + 7.2 160.7 + 45.1
165.0~169.9 253 16.6 + 29 6.18 =+ 0.41 392 + 024 2265 =+ 239 603 =+ 7.2 444 + 73 169.4 =+ 49.7
170.0~174.9 224 172 + 2.6 6.32 + 0.37 402 + 024 2358 + 182 620 =+ 6.9 46.8 + 6.6 178.1 + 43.0

175.0~ 163 18.1 + 2.2 6.32 + 0.33 407 + 0.21 240.6 + 21.9 642 =+ 112 474 + 7.0 1772 + 473

Values are expressed as mean = SD.
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Table 2 Index "a" and constant "b" in relationship between body
height and speed, agility, explosiveness and quickness that does
not take account the transition point in boys from childhood to
adolescence.

items Index "a" constant "b" Regres.sion
equation
20 m dash velocity 1.111 -1.683 0.989
Pro Agility test velocity 0.980 -1.582 0.989
Standing long jump 1.862 -1.791 0.988
Side steps 2.130 -2.942 0.984
Vertical jump 2.071 -2.988 0.993
Rebound jump index 2.210 -2.713 0.993
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Table 3 Index "a" and constant "b" in relationship between body height and speed, agility, explosiveness and quickness that take account
the transition point in boys from childhood to adolescence.

Linear equation 1 Linear equation 2 Linear equation 3 Linear equation 4

items

Index "a"  constant "b" Regre5§ fon Index "a"  constant "b" Regres.sion Index "a"  constant "b" Regres-sion Index "a"  constant "b" Regres.sion
equation equation equation equation
20 m dash velocity 1.527 -2.534 0.991 0.665 -0.722 0.995 1.431 -2.392 0.984 0.320 0.083 0.846
Pro Agility test velocity 1.354 -2.349 0.998 0.571 -0.696 0.978 1.025 -1.685 0.986 0.534 -0.592 0.961
Standing long jump 2.558 -3.213 0.982 1.271 -0.519 0.994 2.210 -2.564 0.991 0.952 0.239 0.958
Side steps 2.959 -4.645 0.997 1.486 -1.531 0.997 2.099 -2.873 0.998 1.004 -0.455 1.000
Vertical jump 2.329 -3.512 0.989 1.515 -1.806 0.996 3.539 -6.227 0.972 1.039 -0.665 0.911
Rebound jump index 2.517 -3.343 0.978 1.247 -0.636 0.982 2.879 -4.186 0.941 0.756 0.536 0.703

Table 4 The transition points of body height at which relationships
between body height and speed, agility, explosiveness and
quickness in boys from childhood to adolescence.

tems First Second Third
changing point(cm) ~ changing point(em) ~ changing point(cm)

20 m dash velocity 126.2 151.2 168.9
Pro Agility test velocity 128.8 151.5 169.6
Standing long jump 123.8 149.9 168.5
Side steps 130.0 155.0 161.4
Vertical jump 124.6 152.8 167.6
Rebound jump index 135.4 149.9 167.4
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Fig. 3 The Changes of index “a” in 20 m dash velocity, Pro Agility test velocity, standing long jump, side steps, vertical jump and rebound

jump index with body height in boys from childhood to adolescence.
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