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A Testing of Developmental Differentiation Hypothesis
in Physical Strength Domain

Souichi ICHIMURA

Correlational structure of strength domain of motor ability was analysed along with aging from
school age one to twelve of both sexes. Correlation coefficients of pairs of strength tests were not
equivalent across the different age levels, they showed rather systematic transitional changes with
aging instead. Correlation coefficients were high in junior high school level and low in senior high
school level. Principal component analysis of seven strength tests showed that contribution of the
first principal component which corresponds to general factor also changed with aging. The transi-
tional figure of the contribution showed bipolar curve, on which greater values of contribution appear
in junior high school level.

Different correlational structure of motor ability at different age levels would lead different
factor structures at different age levels, if motor ability test comprised of the greater number of tests
would be used for factor analysis. It is also suggested that the factor structure of motor ability test

reflected not only the structure of the ability but also developmental aspects of the ability.
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nent of Seven Strength Tests
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Fig.1 Correlation Coefficients Between
Six Pairs of Tests at Twelve
Schéol Ages

Correlation Coefficients of Six Pairs of
Tests at Twelve School Age Levels
Male and Female Students

School Pairs of Tests
Age 1-2 1-3 16 2-3 2-6 3-6
(Male)

1 769 -273 143 -098 218 -334
773 -317 448 -235 474 -395
721 -211 466 073 457 -357
651 000 411 097 346 -349
619 051 349 268 520 -191
735 -206 538 - 067 562 -312
730 -202 441 -031 528 -368
683 -322 434 -182 461 -377
608 -363 491 -269 447 -437
548 -071 177 -132 355 -150
521 065 262 -119 351 -213
12 489 006 335 153 485 -185

(Female)

1 748 -311 293 -101 249 -265
776 -355 459 -113 434 -428
736 -280 286 -175 282 -330
616 -183 167 - 133 111 -442
690 -356 256 007 241 -188
656 -263 342 085 418 -298
498 -285 177 127 244 -188
534 -080 220 253 239 -267
401 -175 202 253 239 -267
425 -015 079 191 228 -285

11~ 488 -111 113 038 224 -344

12 500 028 243 114 267 -247
* Decimal omitted

Test 1. Height, Test 2. Weight, Test 3.
50 m Dash, Test 6. Abdominal Strength
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# 2

Contribution of Principal Components of
Seven Tests in Strength Domain

School Principal Components

Age 1 2 3 4 5 6

(Male)
1 40.3 56.8 69.7 80.2 87.9 94.2
2 41.0 59.0 71.3 81.2 89.9 96.7
3 51.1 67.1 77.9 86.2 92.0 96.3
4 45.3 63.0 75.3 85.1 92.3 96.6
5 36.7 57.1 71.5 82.6 89.3 95.2
6 48.5 65.9 75.9 84.3 91.5 96.6
7 54.1 71.6 81.5 89.1 93.7 97.8
8 57.5 72.0 82.8 88.8 94.0 97.3
9 52.8 69.4 79.8 87.7 92.6 97.0
10 39.2 57.2 71.7 80.8 88.8 95.1
11 46.1 62.3 77.2 84.4 90.7 95.7
12 43.6 61.5 74.7 84.6 91.3 97.2

(Female)
1 35.8 53.7 69.4 81.0 88.5 95.4
2 44.8 65.83 75.5 83.7 90.8 96.8
3 43.0 58.6 71.9 81.9 89.6 95.9
4 50.5 66.5 77.9 85.8 92.1 96.5
5 41.4 57.7 70.5 81.9 90.6 96.0
6 46.5 64.4 76.3 85.7 90.7 95.6
7 48.8 66.4 78.5 87.8 93.1 97.3
8 49.1 63.9 76.0 84.4 91.9 96.3
9  45.8 65.5 79.7 87.2 92.4 97.3
10 39.3 59.2 71.1 81.3 90.2 96.0
11
12 46.7 63.7 75.2 82.9 89.9 96.0

(percent)
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