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Developmental Psychological Approach to

Factor Structures of Physical Fitness

The Unicersity of Tsukuba
Souichi Ichimura

Factor structures of longitudinal physical fitness test data were compared to test the Age Dif-
ferentiation Hypothesis by Garrett in developmental psychology. A total of 121 female primary
school pupils (4, 5 & 6th grade) at an urban-fringe at Tsuchiura were tested by a battery of eleven tests
and retested after three years at their 7, 8 & 9th grade.

The percentage of contribution of principal component which is equivalent to the ‘G’ factor be-
came greater by aging of girls. The simplicity of factor structures examined by Varimax and Quarti-
max factor rotations indicated that the simplicity of factor structures tended to increase by aging. The
clearness of the structures tended to increase by aging. The clearness of the structure which is defined
by the degree of correspondence (goodness of fitness) to hypothetical patterns composed according to
physiological, kinesiological and féé:crc;rﬂar'léiyti‘cal knowledges was examined by Schénemann’s Procrus-
tes rotation. Three hypothetical patterns were assumed for the criteria of comparison. Factor struc-
tures of the data indicated the greater goodness of fitness to the hypothetical structures as pupils be-
came older. ,

Developmental change of general factor was against the hypothesis. However, the Age Differentia-
tion Hypothesis was partly supported by the result of testing of simplicity and clearness of factor struc-
tures. The wider range of growth should be investigated to clear whole figure of developmental change,
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Y=, Y2, Y3, Yn)
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Test Items

1 Standing height
2 Weight
3 50 m dash
4 Long-jump
5 Handball thr,
6 Side step
7 Vertical jump
8 Back strength
9 Abdominal str.
10 Toe touch
11 Harvard step

Test Items

1 Standing height
2 Weight
3 50 m dash
4 Long-jump
S Handball thr.
6 Side step
7 Vertical jump
8 Back strength
9 Abdominal str.
10 Toe touch
11 Harvard step

Test Items

1 Standing height
2 Weight
3 50 m dash
4 Long-jump
5 Handball thr.
6 Side step
7 Vertical jump
8 Back strength
9 Abdominal str.
10 Toe touch
11 Harvard step

0.680
-0.413
0.503
0.461
0.295
0.457
0.225
0.375
-0.158
~-0.124

0.606
-0.267
0.282
0.281
-0.081
0.248
0.111
0.279
-0.051
0.001

0.666
-0.131
0.161
0.087
0.119
0.190
0.467
0.223
0.086
-0.009

Table 1-1 Correlation Matrix of Tests (School age 4)

2 3 4 5 6 7 8 9 10
-0.128
0.145 -0.602
0.362 -0.671 0.438
0.285 -0.543 0.258 0.468
0.146 0.626 0.682 0.457 0.405
-0.054 -0.469 0.246 0.204 0.344 0413
-0.022 -0.396" 0.298 0.258 0.299 0.327 0.612
-0.085 0.046 -0.118 -0.044 0.048 0.036 0.213 0.070
-0.096 0.033 0.088 0.069 -0.063 0.089 -0.073 0.004 0.094

Table 1-2 Correlation Matrix of Tests (School age 5)

2 3 4 5 6 7 8 9 10
0.165
=-0.125 -0.770
0.085 -0.342 0.473
-0.228 -0.197 0.379 0.444
0.040 -0.338 0.492 0.311 0.241
0.218 -0.080 0.128 0.255 0.229 0.321
0.343 0.056 0.063 0328 0.229 0.279 0.288
0.343 -0.032 -0.076 0.054 0.029 0.126 0.141 0.289
0.068 —0.017 -0.025 0.002 -0.136 0.033 0.132 -0.019

0.104

Table 1-3 . Correlation Matrix of Tests (School age 6)

2 3 4 5 6 7 8 9 10
0.304
-0.273 -0.685
0.084 -0.491 0.282
-0.147 ~0.561 0.391 0.377
-0.203 -0.751 0.634 0.428 0.390
0.367 -0.416 0.247 0.278 0.382 0.266
0.106 -0.418 0.231 0.140 0.276 0.361 0.566
-0.057 -0.222 0.421 -0.059 0.355 0.230 0.184 0.331
-0.091 -0.247 0.130 0.064 0.004 0.362 0.030 -0.054 -0.063

11

11

11



Table 1-4 Correlation Matrix of Tests (School age 7)
Test Items 1 2 3 4 5 6 7 8 9 10 @ 11

1 Standing height

2 Weight 0.667

3 50 m dash -0.370 -0.288

4 Long-jump 0.474 0.244 -0.621

5 Handball thr. 0.360 0.352 -0.669 0.625

6 Side step 0.370 0.249 -0.636 0.677 0.636

7 Vertical jump 0412 0.243 -0.564 0.544 0.507 0.451

8 Back strength 0.265 0.409 -0.402 0.516 0.442 0.539 0.377

9 Abdominal str.  0.443 0.374 0.019 0.122 0.225 0.164 0.276 0.056

10 Toe touch 0.019 -0.129 0.087 0.172 -0.065 0.117 0.127 0.162 0.152

11 Harvard step -0.023 -0.082 -0.286 0.056 . 0.157 0.059 0.159 0.062 0.078 -0.135

‘Table 1-5 Correlation Matrix of Tests (School age 8)
Test Items 1 2 3 4 5 6 7 8 9 10 11

1 Standing height

2 Weight 0.485

3 50 m dash -0.011 0.330

4 Long-jump 0.149 —0.286 —-0.679

5 Handball thr. 0.077 -0.119 -0.394 0.556

6 Side step -0.055 ~0.298 -0.600 0.471 0.467

7 Vertical jump  —0.023 —0.275 -0.636 0.531 0.473 0.426

8 Back strength 0.166 0.228 0.042 0.211 0.499 0.209 0.266

9 Abdominal str.  0.242 0.004 0.039 0.074 0.182 0.132 0.074 0.253

10 Toe touch 0.073 0.252 -0.039 ~0.040 0.179 0.247 0.062 0.309 0.308

11 Harvard step 0.071 -0.047 -0.053 0.071 —-0.074 0.018 0.035 0.135 0.170 0.150

Table 1-6 Correlation Matrix of Tests (School age 9)
Test Items 1 2 3 4 5 6 7 8 9 10 11

1 Standing height

2 Weight 0.191

350mdash  -0.185 0.464

4 Long-jump 0.314 -0.269 -0.766

5 Handball thr, 0.315 -0.092 -0.728 0.679

6 Side step 0.155 -0.345 -0.775 0.582 0.712

7 Vertical jump 0.185 -0.297 -0.729 0.699 0.685 0.617

8 Back strength 0.376 0.211 -0.187 0.338 '0.288 0.366 0.179

9 Abdominal str.  0.072 -0.176 -0.397 0.317 0487 0476 0.344 0.126

10 Toe touch 0.335 -0.034 -0.346 0.356 0332 0.278 0.455 0.283 0.230

11 Harvard step -0.343 -0.066 0.057 -0.062 —0.016 -0.067 0.150 -0.023 —~0.115 0.079



Table 2
School Age Contribution of Components (percentage) Simplicity
1 2 3 4 5 Total V-max Q-max
4 37.3 14.8 10.7 9.2 7.8 79.8 0.76 5.01
5 274 18.3 124 10.0 8.2 44.7 1.02 5.08
6 34.6 18.8 11.7 9.1 7.2 81.4 0.44 5.24
7 40.0 13.8 11.4 9.4 6.4 81.0 1.15 5.43
8 30.8 18.6 10.7 9.5 7.6 71.3 0.85 5.20
9 41.9 15.4 10.5 7.7 6.9 82.3 1.00 5.56
Table 3
Hypothetical Factor Structures v
(Pattern A) (Pattern B) (Pattern C)
1 Standing height 1 0 0 0 O 1 0 0 0 0 1 0 0 0 O
2 Weight 1 0 0 0 O 1 0 0 0 0 1 0 0 0 O
3 50 meter dash o 1 0 0 O 0o 1 0 0 0 0 1 0 0 O
4 Long-jump 0o 1 0 0 O o 1+ 0 0 0 0 1 0 0 O
5 Handballthrow 0 1 0 0 O 0 0 1 0 0 0 1 0 0 0
6 Side step o 1 0 0 O 0 0 1 o0 0 0 1 0 0 O
7 Vertical jump 0 -1 0 0 O o 1 0 0 0 0 1 0 0 O
8 Back strength o 0 1 0 O 1 0 0 0 0 1 0 0 0 O
9 Abdominal stretch 0o 0 O 1 0 0 0 O 1 0 0 0 1 0 0
10 Toe touch o 0o 0 1 O 0o 0 0 1 0 0 0 1 0 0
11 Harvard step 0o 0 0 o0 1 0 0 0 o 1 0 0 0 1 o0
Table 4 Ho HIRFEHERMA S, 4 KTF 2Tk,
Congruence to Hypothetical Structures HEOEWRFERANTEEL,
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7 478 6.02 4.30 PatternC, BDH 2 « FIHWRFA—DDKRF &
8 4.66 5.66 4.14 LTE e, ARTFHEEL5 5,
9 6.26 6.07 5.00
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