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A Study on Physical Growth and Development by the

Distributions of the Discriminant Function

Akihiro TAIMURA

Abstract

The purpose of the present study was to examine physical growth and developmental
changes by the distribution of discriminant function.

The subjects, which were 7580 boys and 7614 girls from 10 to 17 years of age, were classified
into 16 groups by age and sex.

In this study, physical attributes and physical abilities were estimated by some discrimi-
nant functions of the measured items. The eight measured items were classified into four
groups according to the domain by them: physique domain by stature and body weight; mus-
cular strength domain by grip strength and back strength; flexibility domain by trunk exten-
sion and trunk flexion; fundamental motor skill domain by 50m dash and running broad jump.

The discriminant analyses were applied to 16 groups with four variable groups and the
discriminant function values were obtained for each individual in each ability domain.

It may be inferred that the changes, the individual differences within group and the sex
differences in physical growth and development can be examined simultaneously through in-
vestigating the distribution of multivariate discriminant function.

The percentage of those who actually belong to the proper group in physique domain,
muscular strength domain, flexibility domain and fundamental motor skill domain were 21.54
%, 22.54%, 13.24%, and 18.55% respectively.
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Table 1 Sample size

Sex/Age 10 11 12 13 14 15 16 17 Total
Boy 981 977 975 995 986 893 878 895 7580
Girl 962 996 985 978 959 881 937 916 7614
Total 1943 1973 1960 1973 1945 1774 1815 1811 15194
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Table 2-1 Coefficients for variables of discriminant function;Physique

Stature Body Weight Constant
Standard score form 0.876 0.181
Raw score form 0.144 0.025 -23.408

Table 2-2 Coefficients for variables of discriminant function; Muscular Strength

Back Strength Grip Strength Constant
Standard score form 0.380 0.760
Raw score form 0.019 0.139 -5.609

Table 2-3 Coefficients for variables of discriminant function;Flexibility

Trunk Extension Trunk Flexion Constant
Standard score form 0.743 0.503
Raw score form 0.102 0.091 -6.460

Table 2-4 Coefficients for variables of discriminant function;Fundamental Motor Skill

50m Dash Running Broad Jump Constant
Standard score form 0.638 0.457
Raw score form 1.135 0.016 -12.252

Table 3-1 Mean and SD of discriminant function value in each group;Physique

Sex/Age 10 11 12 13 14 15 16 17
Boy MEAN -2.735 -1956 -0.784 049 1475 2.063 2418 2593
SD 0958 1.101 1253 1.296 1.160 0966 0915 0.888
Girl MEAN -2.626 -1.530 -0.648 -0.046 0294 0451 0.566 0.567
SD 1.060 1092 0986 0.839 0.858 0.767 0.792  0.803

Table 3-2 Mean and SD of discriminant function value in each group;Muscular Strength

Sex/Age 10 11 12 13 14 15 16 17
Boy MEAN -1.950 -1.365 -0.588 0.640 1.642 2385 3.006 3.349

SD 0.689 0876 1.115 1349 1378 1.196 1.179 1.171
Girl MEAN -2.343  -1.653 -1.182 -0.697 -0464 -0.236 0.006 0.067

SD 0654 0763 0894 0855 0544 0.864 0.848 0.841
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Table 3-3 Mean and SD of discriminant function value in each group;Flebility

Sex/Age 10 11 12 13 14 15 16 17
Boy MEAN -1.107 -0.948 -0.788 -0.411 0.007 0293 0.666 0.882
SD 0.879 0.893 0956 1.049 1.052 1.119  1.061 1.155
Girl MEAN -0.788 -0.345 -0.110 0.235 0408 0.630 0.830 0.858
SD 0895 0937 1.001 099 1.000 1.032 1.026 0.929

Table 3-3 Mean and SD of discriminant function value in each group;Fundamental
Motor Skill

Sex/Age 10 11 12 13 14 15 16 17
Boy MEAN -1.203  -0.618 -0.075 0.928 1.677 2042 2513 2.750
SD 0.882 0959 1.057 1168 1.177 1.033 1.073 1.104
Girl MEAN -1.869 -1.306 -0.958 -0.598 -0.693 -0.811 -0.734 -0.642
SD 0.850 0.880 0.909 0.964 1.035 0940 0959 0.936
N
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Fig. 1 Distribution of discriminant function value in each age group;Physique
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Girl

Fig. 2 Distribution of discriminant function value in each age group;
Muscular Strength
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Fig. 3 Distribution of discriminant function value in each age group;Flexbility
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Girl
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Fig. 4 Distribution of discriminant function value in each age group;
Fundamenental Motor Skill
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Table 4-1 Percentage of who judged to belong to the different age group by the
discriminant function;Physique

PAp

Predicted Boy Girl

Actual  Age 10 11 12 13 14 15 16 17 10 11 12 13 14 15 16 17

Boy 10 519 154 34 01 01 00 00 00 193 69 1.1 02 01 00 00 14
11 245 212 101 33 02 01 00 0.0 155 150 44 21 02 03 02 29
12 53 11.8 185 153 38 09 06 10 5.1 183 46 46 22 03 09 66
13 1.0 27 127 275 170 83 24 37 12 52 34 51 14 08 19 57
14 00 02 42 182 233 156 79 135 00 1.1 16 28 16 07 25 66
15 00 01 03 88 212 203 107 278 00 00 02 10 10 02 21 6.2
16 00 00 01 38 144 185 147 404 00 00 00 OI 02 02 18 58
17 00 00 00 1.3 116 169 158 470 00 00 00 0! 00 01 13 59

Girl 10 441 156 54 07 00 00 00 00 200 95 24 03 01 0! 00 18
1t 130 174 161 S1 05 00 00 00 113 194 75 23 16 02 02 52
12 31 07 213 131 20 01 01 02 33 127 121 83 42 1.7 1.0 100
13 04 20 134 224 63 06 02 02 01 57 127 11.6 43 3.0 23 147
14 05 03 55 196 91 18 05 1.5 01 27 103 107 62 3.7 S50 224
15 03 04 30 166 102 24 03 1.1 00 09 69 88 75 46 63 305
16 00 02 1.7 140 105 39 03 29 00 07 75 66 7.1 41 68 338
17 00 03 1.1 103 115 33 12 22 00 06 7.1 62 7.1 39 55 397

Table 4-2 Percentage of who judged to belong to the different age group by the

discriminant function;Muscular Strength
Predicted Boy Girl

Actual Age 10 11 12 13 14 15 16 17 10 11 12 13 14 15 16 17

Boy 10 273 162 43 06 00 00 00 00 310 113 61 14 1.1 04 02 0.1
11 18.0 233 137 33 10 00 01 00 121 84 100 36 27 10 15 12
12 83 180 199 94 61 13 07 00 23 43 89 38 44 18 63 44
13 1.3 42 143 193 187 84 34 38 06 07 37 21 34 15 76 69
14 05 07 42 169 260 167 79 129 01 04 1.1 L1 11 02 49 52
15 00 02 10 72 216 287 114 246 00 01 02 01 00 01 25 23
16 00 00 00 44 151 21.2 163 419 00 00 00 00 00 01 03 0.7
17 00 00 01 1.1 100 17.7 149 552 00 00 00 00 0! 00 00 08

Girl 10 151 53 13 00 00 00 0.0 00 608 112 52 03 06 00 00 Ol
11 167 122 54 08 01 00 00 00 230 144 169 37 39 08 12 038
12 79 1.7 97 32 04 02 00 00 119 104 196 59 95 14 56 26
13 35 113 157 63 16 05 00 0! 35 59 156 7.2 126 22 91 49
14 22 86 131 102 29 17 01 01 3.0 45 11.8 73 132 32 121 6.1
15 09 47 152 125 46 13 00 00 15 33 108 7.3 120 24 160 7.5
16 04 26 116 152 72 16 04 00 04 13 85 53 122 36 17.7 120
17 07 37 120 174 83 22 0.1 01 01 1.0 69 49 104 43 169 11.1
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Table 4-3 Percentage of who judged to belong to the different age group by the
discriminant function;Flexibility

Predicted Boy Girl

Actual Age 10 11 12 13 14 15 16 17 10 11 12 13 14 15 16 17

Boy 10 309 153 6.1 62 59 19 02 0.7 200 34 60 13 10 04 02 05
11 258 160 94 75 82 21 05 09 139 25 64 21 17 09 05 14
12 206 128 76 91 109 27 06 36 156 21 63 27 15 09 09 20
13 118 122 6.0 76 126 38 14 79 115 37 62 34 31 22 11 54
14 62 67 42 176 154 48 20 180 93 23 68 33 29 19 09 77
15 46 53 36 41 126 48 14 238 85 15 52 24 50 1.7 13 140
16 19 32 10 33 113 39 19 309 57 10 59 28 39 29 24 180
17 22 12 16 30 11.0 39 14 361 42 12 47 22 36 19 2.0 198

Girl 10 201 96 46 60 50 15 07 08 273 30 98 3.0 40 12 07 25
11 103 74 51 62 105 3.6 12 42 174 35 118 42 44 17 16 638
12 76 49 39 50 75 23 14 86 16.1 32 131 39 68 24 20 113
13 45 40 21 38 94 49 15 127 110 18 105 41 65 1.8 37 176
14 33 26 17 39 81 47 16 162 86 20 94 42 64 35 3.8 20.1
15 23 15 15 31 63 28 26 21.1 74 19 83 55 43 24 26 264
16 08 13 13 30 58 48 13 229 62 10 60 38 50 32 25 312
17 05 1.1 08 25 55 41 1.3 235 48 20 55 37 53 31 34 330

Table 4-4 Percentage of who judged to belong to the different age group by the

discriminant function;Fundamental Motor Skill
Predicted Boy Girl

Actual Age 10 11 12 13 14 15 16 17 10 11 12 13 14 15 16 17

Boy 10 220 138 73 22 04 00 00 00 243 80 44 49 93 15 04 16
11 182 181 150 126 {1 06 00 0.0 110 24 31 67 82 13 03 1.2
12 78 147 212 187 65 28 03 08 56 23 18 65 81 1.8 03 08
13 1.7 68 120 284 167 96 46 70 09 06 1.1 38 53 09 00 05
14 09 23 64 197 202 153 107 197 04 01 07 16 21 00 00 00
15 01 16 37 142 226 189 93 282 0.1 01 01 07 04 00 0.0 00
16 02 09 09 87 162 137 128 458 02 00 00 03 01 00 00 00
17 04 05 09 48 123 115 135 553 0.1 00 00 04 02 0.0 00 0.0

Girl 10 161 52 14 03 00 00 00 0.0 555 83 38 17 56 12 04 05
11 165 94 66 22 01 00 00 00 314 96 64 33 113 19 02 10
12 106 11.8 11.7 46 03 00 00 00 199 87 47 64 166 24 07 17
13 76 127 134 122 12 08 01 02 118 62 40 7.6 190 1.7 03 1.0
14 78 100 129 105 10 12 00 01! 158 59 41 9.1 189 11 04 1.1
15 141 152 136 68 09 07 00 00 17.7 37 48 7.7 119 14 04 1.1
16 135 124 133 91 12 06 01 00 149 56 42 76 152 05 02 15
17 122 132 147 105 14 10 00 00 131 63 43 68 135 16 02 1.1
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