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Abstract

The purposes of this study were 1) to clarify the factorial structure of fundamental physical fit-
ness, and 2) to establish test batteries of fundamental physical fitness for college judoists.

Four morphological measures and 13 motor performance tests were administered to 72 college
judoists. Principal component analysis and normal varimax rotation were applied to the correlation
matrix which was calculated with 17 test variables. Five factors were extracted and interpreted as

follows:
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1) Physical and static strength,
2) Power of lower limbs,

3) Total body power with agility,
4) Endurance,

5) Flexibility,

Taking both factorial validity and practicability of tests into consideration, the following conven-
tional formulas for estimating each fundamental physical fitness domain extracted as factor were

determined:

F1=0.29X,+0.13X,+0.16X4+0.15X+0.11X,+0.36X+0.30X,—0.03X,,—78.31,

F2=0.60X¢+0.27X,0+0.22X,,-6.89X,5+29.95,
F3=0.94X,+1.21X,+0.68X,5~-110.05,
F4=0.73X,,+0.11X,,-33.54,
F5=1.87X,,+21.10,

where X,=stature, X;=body weight, X,=chest girth, X,=sitting height, X;=side step, Xs=vertical
jump, X,=back strength, Xs=grip strength (R), X,=grip strength (L), X,,=modified Harvard step test,
X =trunk extension, X,,=trunk flexion, X;s=50m dash, X,,=running broad jump, X,s=handball throw,

X,¢=chinning, and X,;;=endurance running.

(Eio Iida, Yoshiyuki Matsuura, Osamu Aoyagi, Masayuki Takeuchi, Hideyuki -Tanaka, Tsuyoshi
Yoshioka and Kouji Komata, ‘“Test batteries of fundamental physical fitness for college judoists”, Jap.

J. Phys. Educ., 29—1 : 35—42, June, 1984)
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Table 1. Mean, standard deviation and

reliability.

Item Mean | sp | e

1. Stature(cm) 171.98 6.28 —
2. Body weight(kg) 80.87 15.35 —
3. Chest girth(ecm) 102.25 8.91 -
4. Sitting height(cm) 92.00 3.65 -
5. Side step(times) 44.75 4.78 0.901
6. Vertical jump(cm) 58.81 6.65 0.958
7. Back strength(kg) 168.06 24.69 0.871
8. Grip strength(R)

(kgg 55.10 7.01 0.913
9. Grip strength(L)

(kgg 52.75 7.17 0.879

10. Modified Harvard
step test(point) 81.19 15.50

11. Trurk extension 59.23 | 9.11 | 0.912
12. Trunk flexion(cm) | 15.43 | 4.92 | 0.952
13. 50m dash(sec) 7.32 | 0.57 | o0.851
4. ‘(‘a“;,“)‘i"g broad jump | 439 o4 | 48.25 | 0.924
15. Handball throw(m) | 28.91 | 5.00 | 0.925
16. Chinning(times) 9.98 4.70 0.859

17. Endurance run(sec) | 367.01 37.27 -

(3) MK
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SK%E, TRKEOLAFEZEZEEHRASHBR
FEYRUFERRANEZTHS. X, B
H3IRETOET, ERFERIZTHG.IFE, EE
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EEARGNEFOHELELHETEE (complete
estimation method) * AV THE A R ¥ (8-
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Table 2. Correlation matrix.

39

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1
2 596
3 478 911
4 717 457 391
5 |—040| —418(—304| 214
6 092| —254| —-233| —101| 209
7 388| 450| 452| 232|—259| 066
8 576 494| 406] 415]—087| 042| 562
9 555| 432 395| 405| 054 069| 533 775
10 |—052|—-179| —224| —231(—192| 334|—037|—135| —169
11 147| 155| 141| 166|—268]—075| 219/ 039] 094} 158
12 [—127/—180}—178{—108| 257 089| 055|—178|—166{ 050{—039
13 090{ 667| 646| 213|—325|—534| 233| 100 095|—371| 199|—093
14 |—016|—540|—488| 004| 582| 544|—061|—048] 092 131|—138| 224|—616
15 263| —099| —067| 397| 388| 348] 040 105/ 169 014|—053| 005(—264( 385
16 |—131| —479| —344| —140| 384] 328/ —114| 032|—010{ 118|—323|—058| —462| 584 365
17 o58| 177] 164| 117|-115|-323] 048] 047|—005|—119| 224|—091| 154]|—285(—130{—373
Note)
1) Stature 10) Modified Harvard step test 1 Decimal point are omitted.
2) Body weight 11) Trunk extension
3) Chest girth 12) Trunk flexion

13) 50m dash

14) Running broad jump
6) Vertical jump 15) Handball throw

7 Back strength 16) Chinning

8) Grip strength(R) 17) Endurance run

9) Grip strength(L)

4) Sitting height
5) Side step
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Table 3. Significant factor loadings.

Item Factor I I m Iv v | Commu

1. Stature 0.753 0.747
2. Body weight 0.727 0.860
3. Chest girth 0.645 0.747
4. Sitting height 0.535 0.530 0.814
5. Side step 0.800 0.805
6. Vertical jump 0.730 0.636
7. Back strength 0.759 0.693
8. Grip strength(R) 0.832 0.733
9. Grip strength(L) 0.811 0.701
10. Modified Harvard 0.743 0.667
11. Trunk extension 0.748 0.641
12. Trunk flexion 0.932 0.874
13. 50m dash —-0.720 0.739
1. Running broad 0.543 | 0.570 0.778
15. Handball throw 0.670 0.598
16. Chinning —0.612 0.677
17. Endurance run 0.607 0.456

Contribution 3.98 2.1 2.41 1.89 1.20 12.19

%contribution 23.41 15.93 | 14.18 11.12 7.04 71.68

Table 4. Coefficients of estimating formulas with all variables.

F1=0.26X,+0.11X,+0.18X,+0.14X,—0.14X5+0.15X, +0.10X, +0.35X, +0.33X,+0.01X,,— 0.2X,, +0.05X,, +0.53

X,;+0.05X,,+0.02X,5+0.07X,,—0.03X,,—87.59

F2=0.10X,—0.05X,—0.12X, ~0.25X,—0.14X;+0.45X, +0.05X, +0.06X, +0.05X, +0.25X,,+0.22X,, —0.07X,, —4.71

X,, +0.03x"+0 IZX" +0.15X|.—0.02x.1+41.51

F3=0.24X,—-0.05X,—0.08X;+0.96X,+0.76X5—0.04X,—0.07X,—0.06X, +0.02X,—0.11X,,+0.04X,, +0.03X,, —0.74
X., +0.04x“ +0.64X“ +064X|.+0.04x"—124.34
F4=0.23X,+0.01X,—0.05X,+0.61X,—0.12X;—0.01X,—0.02X,—0.23X,—0.18X,+0.15X,,+0.56X,, +0.11X,, —0.33

Xu—0.0lX“+0.24x"—0.54xu+0.lOX"—88.22

F5=-0.13X,—-0.01X,+0.01X,—0.23X,+0.36Xs +0.13X,+0.11X,—0.08X,+0.01X,—0.02X,, +0.09X,, +1.56X,, +
3.58X,3+0.03X,,—0.20X,,—0.33X,4—0.03X,,+5.73

Note) X, . Stature

X, . Grip strength(R)
X2 Body weight X, ; Grip strength(L)
X, : Chest girth X,o . Modified Harvard

X, . Sitting height step test

Xs . Side step X1 + Trunk extension

X, ; Vertical jump X,; : Trunk flexion
X, : Back strength X, : 50m dash

X1« ¢ Running broad jump
X.s . Handball throw

X,¢ » Chinning
X, . Endurance run
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5.
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FEHRFO [BBRERUCEBHEN] LFHEL TR 5,

5 £:188.6cm, 5 H97.0kg, K§EH107.0cm, H#99.0

cm, ¥4 FAF » 7430, EHEB68cm, #H777180

kg, 8 () 65kg, BN (k) 63kg, EALEAR

AHH112.5, (REA L4E% S L6lcm, MAZARIEL2.5

cm, 50m #E7.28, EEB490cm, ~v FE—-1§

35m, MEBE 140, HAE388HW

ChEBACRLIEBIEFOHRERCRALT
A% &
0.26x (188.6)+0.11x (97)4+0.18%x (107)+

0.14% (99)—0.14X% (43)+0.15% (68)+0.10x

(180)+0.35% (65)+0.33% (63)+0.01X

(112.5)—0.02% (61)+0.05% (12.5)+0.53X

(7.2)+0.01x (490)+0.02X% (35)+0.07x (14)—

0.03x (388)—87.59=67.8
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F1=0.28X,+0.13X,+0.16X,+0.15X,+0.11

X,+0.36Xs+0.30X,—0.03X,,—78.31 (R=

0.998)

F2=0.60X¢+0.27X,0+0.22X,, —6.89X,,+

29.95 (R=0.962)
F3=0.94X,+1.21X;+0.68X,5;—110.05 (R=

0.949)

F4=0.73X,,+0.11X,,—33.54 (R=0.864)
F5=1.87X,,+21.10 (R=0.918)
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Sitisoilc,

F1=0.29X,+0.13X,+0.16X;+0.15X,+0.11

X,+0.36X,+0.30X,—0.03X,,—78.31
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F2=0.60X,+0.27X,,+0.22X,, —6.89X,5 +29.95

F3=0.94X,+1.21X;+0.68X,5 —110.05

F4=0.73X,,+0.11X,,—33.54

F5=1.87X,,+21.10
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