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SEpE o] WIS & 5 ( Running ) %4 ( Jumping ) # 7 ( Throwing ) %
B R peIME EEpe] RS FH oA et 7 S-b ek mela ARIel WiEiGER
o #leThizdl imiss test, test Jii} WS SidabAl Lel R
gk W)= ojH o

Doelibihell A Bprol ATl ole] A EEHEE 1o REXS FRE (1968 DA
o B A 213 B0k A RO W RS & 1977 )HP o AT S
PP rHTol BHEF BI7E, Lol o 4 (1982 )P o] JBUES]l —REEhE S I F R
of #aF thrt @l dS Wolch Shud [1Akel & HEIRE N PF 5 ot
gn glo] faAdm oloh 1 bl A S N2 PRI B (1967,1967)
gy b oEhhe ol BERRAY M FREIE S 8 Asha olth —REEENRE D e o
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stalek, el FEEEENO dhuol BHSH FiEA &M TS 10824 W ABA
Bl 399 4 ( BI173, 226 )G o R KEAS —muidhie 0] PKFHE
oF M8 sy 9lef 34 HIHS HliEsted principal factor solution,
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(HIA-F4 81 ( Factor analysis)
ol 2| MIARTC) HERMGAE e HES RS keha WMo Raths Aohd
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(3)Eigen value

& o] sEhie] sl bebl = @ilfiel ok Eigen valus £ % 9] K
o Alrell A el A E ok 2 HAY- §sh Frel e},

{4y Communality

& el il e N RIS &4 AFE 9% ol mathl
oo Ao|h

(5) %% 4% ( Common variance )

o] k% # P{f°] Eigen value & Communality®] & ( A23L5-% 25 st
Bt ) 0.2 v ghell 1008 Fshed e Aich

(6} ies% it ( total variance )
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{T)Principal factor solution
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1. £y ( Standing height )
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i) peEiE A [ Wl ohul BEFIolVt FER ¥E o] MHERIRIT o
tho) o,

(2105 it

B gl Bl A FSlEAS shARS Rite] ol &L Hx
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2. ¥ ( body weight )

1) & #

frimo) B, 4ES] B EthiES Jebdich = EE), #00, 88 ¥ eSS o
Bl = ol e &k ook FERF sk SR MFERED, BB Fol & BT} ok
22z B MBS AT, BEC RE, KA To) mEIBRe Mt sUls
sheh pmEe @AS HA, A4 %ol ol x sl EERZF Aok KO\l K
;A 1.0~ 1.5ky FE ®mst7lx shet

2) #l W

Ak #adizte] of 9 shkel v R Aol AR b A REES A
W FES ol MlEdiols wEAl o - 2SS BE S stn Al PEERSH
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3. MMl ( Girth of chest )
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4 b R A%l shbeleh Begh cLehl A0 i FieRsel b @iwel ik

Ao, LBgel g ipel Frhiz ol vRrhiich

ojol Al gl i A oFubo ol ol Srolmeln Aol R GOl v
WU, O ALl whE el ol griEl SRS A ap sk R ol Mg
ch #Sl Ml BES B f KOl MRS welm s Ao R FEM L A4 )
of e},

sbe oAb o w oS okt ro] reldl gh R gbel gl ) jle R Srofrnyg
A Sho)

vhe Bl & ARG Jil -Eape] i el K Tel Xk
4. W ( Sitting height )

Wiz vl o) sbell 2k okt ol oF o Aulol A gz o] mR g )
o, dignis vlel RE ggme] REHRTS Bodm v Beel e dhebile
o R #Eer U i AKIBel A RIS glon] Syl W, Rt el Hish
Mool bl sl sl oh

2) Bl g

T e bl sbEe] ek S A el HwhE frobd of3hE gallel r
of il veldh SrubE ol A ket

Wogits byt Ao MUFE apcd o,

W% 3 S wrate] el a sfelr o Az ek
2 KERO) oo whebA WAl T ool RRRHEIS] F Sl ek
ool T el 2 #ifRA 7 o e gkt

5. kB ( girth of upper arm )

1) I #

R AES % fikiEe] HRETRA Rk e R # 8 ok A &
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2) 4 g

bl Bl ( Biceps Grith Extended )

abo Ko drel el ek et RleE (i drefmil A2 gt

sk Lo & Salck kB bl S Zba skl ok
‘(s 1Bt ( Biceps Grith flexed )

B R ERE s Bkl Fed €9 FRE sld 42 hS el
Sl vrel A BB el BT Aok AR fAel bk BRIl i i
fr o <ot 2 A2 Ak
6. AR ( Girth of thigh )

(1) E

KB el e Ast ik Flglsel 5218 A Fol ERES sMskd ik
AlEko] #EES HER sl AaEiEe] Ffde M wadt &oelch

(2)m W

A omsse whe hfie 10~ 15em%Z welm okubel  H3gshAl RBESR

Hebsotn  gEE Bash ABmetel sife b3 ouisk vebhd 48 whE
wlof bt oh i KBRS Kegholl wifgo ® A A MEsHlh
7. 1548701 ( back strength )
S ol sk S WE 2 LRk, THeF BiEe] 5S wast a0
piol o}, whipA AN LHo BT WEDcke & & 2k
1) 3l 5
DiFTE it R T BERE R kAR
@ 3P o F9 y)go HHnite Aol E FelE At
371 %ol FEE apS el Yot ozA A sl zelul, ola ol

32
o

2o FE AV Bol SlFog ylolrbx] ofes jEiERbeh
@ikpo Eet mx ok RESES LK 8 —FiRe) = e
ket
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8. # J)( Grip strength )
1) % &
e Jy0- dl A o) bk ab o4 Eopebabe] Ml W —# ) AL AT sk
olo] Smedley & 8 fyitr il o
2) [
e sbekel iy 2 Bl iifhel st Rba o or g HEIShC)
2,30 Apod A A W el 3 Hg i S Grell R 24l Skl
3ihidi o fRE 20 ElEske] &&e] hoanfiis kychelE jbrh
9. Elzde] (Pull -ups )

1) & #
Hlol & hBe] BN MIELFRIShs Wlol o,
2) W i

kst Wal A el w el A 9 % deh,

DB AL ks m v Fel] 2R Aol AE ot et
el SRS W il 7T AobETh
10, 2a w7
1) & 4
S0 gl w2 odehd 2ol sk ol lubel ReRel (el BRANS BE
GFitst e Jiitol ¢
2) #l W
T KSR obh o o] ol 2 MEixl bar i Atxm bar 9| 2
Ho| Seprbn i sla oFbS el ol wbe] affgst gF el mob roIES Ml
2 gk A K & ol bar {E vhgkS o stop watch I TR ER
#9] Elo] baro 27} bar Mt ol S W 35 stop watch F wl o] 1 @7t
Z o] ERS B o B R
11) 9% o717 ( Sit-ups )
1) & #
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B Aol §5iF S MPidskis kel o,
2) 4l g5
1ok S el gLl a9k Mo kol 9 Qg ofo & relvi st

WAl b Aapel g ket
12. Side step

1) &

of FiIlO WiMcHIRIC]l MEEME S miiehE ALRAM RS AR Bk B
o HEsl BRG] elvhu pho] 8 4= gl S @ sk Aol ok

2) W

W K el oF% nbO Heitels A A EifEsh @l Side - Stepdll A 9%
CE 0 SN B dol A ohA kg AA A5 CHE 25T KT e
% T oo} A thungel LAME Fohech LLLel B 20 R tkok] Wl
skt ol 2k wiebeh 18 o] Ha R AR

13 . Shuttle run

1) % #

AfrS- ARSI o R mplafE e MRS sk ol Mol

2) W

vitgEel A wOsE Al 9 S R a2 el wfo] BuIIY) AW Ao
ARG Fel &7 Fech

o (El A RhA e Akfo] Avkhle] FRS WA BERLE st
S el

—I'

Ai1585 Start line 2 Wz $EE slu kA wis A pHe Fojol it

14. Zig Zag Run

1) & 5
AnWoE ] MHEMES WSk kel oh
2) 4 yisd
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ol PE LERLS) Eol ¥l 7] kha- Al Aol ieolell s HHED A8 16
feet x 16 feet o] test Hififell 4} A%l sty A-B—-C—-D—E—
Ao 2 AWwtZA Hobd] Azbxl @ BERNS dHillh Al aCgghet.

15 . Wi #3ATEE ¢ trunk flexion )

1) W
obR: 0 0 she] §1E o g 20em ol 40eme] bS]l AL el &
Fro 2 B fishe] gk Kz oF 9h- shAud ] A ol A, MHEE o Sem v
clan g st ol Alck Loehgel FEE oo St EEL WA A i =
A el be} oF ket i Fasel ¢ el e rad Haoch 29 st
T WERS FESC
16 . # @0t ( trunk extension )

1) i
op-9ell 45 cm woy =) o) Bhod Firgmd Shich #ik K FET ool Sleld A
o HES- d5em7bek wle] Frgslel Fuch WM& T FEel A chel Afele] &
ol 7} F-ito R gk Kol RS rw 8 ofzh ote R ¢lov) fEo R AR
of SUisro feikeh Bl &S 23 elgEdt @ Fol SUIEF ERET SIFoR A
3 i whitell A Elzba o) ol & jlwdbclk 26 fpiiske] F2 il o R Skl emn
nh wbwsl ghef
7. tlx 7] ( throw )
gohoihl =) So R sk 2mElel 4 30° 7t R FERiShel
8. A #e] Melgl 7] ( Standing broad jump )

1) & #,

AAeloA dFog = 4 gli= W& wle ¥l o' F2 WA Al b
Lo 3 g BE NS vis Fikoloh
2) W IE

LeedylE b ohx gteluy ¥ bl A sk B gl A A

2 Aojget d £ e dE el Aihatch
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b0 obubS gl shu) AL g5 b Lo
BTl A b A bR A (E 2 5, ool ) ol gHBiAbRSl Hig
ormsh o Ahsel, emdb ) 2 A ek 200l vl B OFE WHD fwalh,
19. 100 m Run
L)y i
‘1) Standing start @ Sk IHEElle] ped woll s S-S W HESeh
21710 % W2 geEd o
20 . 73 9)vka] 7] ( Closed eyes foot balance )
1) & #
ol il 2 FRMQl FERENS test Sk elrh

2) W
VerEe delel fx B AL F Pre AN Fx
DA RS B AT §F WfEe Ao dFe] Bk g 443

Fo B Co fireF she h KHEFFRSRTS BRI 2 WHRch

~4,.1E}'10:|‘.' 7EL% 73 —?.% ——-LU'H 77}';{] 9} t.FFH‘j 2 rzbﬁkfﬂ't}'.

21 . 1000 m Run ( 53)
1) E
O E P #HY
22. 800m Run ( &)
1) E
OB 2 g ok



BIUE. BEREE Gk

#1008  Cardofl St RS UASEH #oll  UiibHIGel  frKskel  General
Coding Form< fFRsts  Coding %l ¢i¥hr A5 (Key punch ) {1:% &
st b c} 2 spss ( Startistical Package for the Social Science ) °l SPSS
computer programo] A fjAlA SPSS HAHE 2| UJi@fle] =t M ( Mean )
SD( Standard deviation ) R ( Correlation coefficients ) HEHRES] MK
1741 & ( Conelation mutrix ) 4547 ( factor apalysis) - [N §ij (Unrotated
factor ) &} []44 #% ( Rotated varimax ) ©) =& 3lgch Computer & A&

P A Al Abdzel 9l Vax — l1/78(] Bffio) SPSS program o i ISy o]

WD AL 3R

41 Vax 1ligg) #Eo) R &2
Computer i I 2} G R S I
Vax — 11/780 6 1.9 25
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1. 7f 1
A FPRol A P RSO M pEeshyl 91 et viRt Al —Helidhie S T
g o & Fig 1 9F 3ol HrHiskslct

Fig 1 Factor structure of general moter ability

Domains test items

standing height

body weight

sitting height
physique girth of chest

biceps girth extended

biceps girth flexed

girth of thigh

back strength
strength grip strength L
grip strength R

muscular pull ups ( boy )
endurance flexed arm hang ( girl )
sit ups

side step
agility shuttle run
Zig zag run

flexibility trunk flexion
trunk extension

throw
power standing broad jump
100 m  run

balance closed eyes foot balance

endurance 1000 m run ( boy )
800 m run ( girl )

—16—



oo = gESte . Sb test HIH S sl ppiEshAl  #EREskrl Sl
dopgl s 228 FiHoloh el HI ((HIEE  table 13 table

29t e}
Table 1 Reliability Coefficient of Test [tem .
High school boy
Domains Variables reliability n
standing height 0.99 100
body weight 0.99 100
sitting height 0.97 100
physique girth of chest 0.93 100
biceps girth extended 0.99 100
biceps girth flexed 0.99 100
girth of thigh 0.94 100
back strength 0.88 100
strength grip strength 0.83 100
grip strength 0.83 100
muscular pull ups 0.96 100
endurance sit ups 0.96 100
side step 0.78 100
agility shuttle run 0.80 100
zZig zag run 0.82 100
flexibility trunk flexion 0.92 100
trunk extension 0.93 100
throw 0.88 100
power standing broad jump 0.83 100
100 m run 0.89 100
balance closed eyes foot balance 0.72 100
endurance 1000 m run 0.79 100
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Table 2 Relibility Coefficient of Test Item
High School Girl

Domains Variables reliability n
standing height 0.99 100

boody weight 0,99 100

sitting height 0.98 100

physique girth of chest 0.91 100
biceps girth extended 0.99 100

biceps girth flexed 0.99 100

girth of thigh 0.94 100

back strength 0.85 100

strength grip strength 0.86 100
grip strength 0.89 100

muscular flexed arm hang 0.90 100
endurance sit up 0.91 100
side step 0.84 100

agility shuttle run 0.81 100
zig zag run 0.81 100

flexibility trunk flexion 0.93 100
trunk extension 0.93 100

throw 0.89 100

power standing broad jump 0.79 100
100 m run 0.84 100

balance closed eyes foot balance 0.75 100
endurance 800 m rtun 0.81 100
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22 | HUHl el fiftol dlshe] Blg wy 158, 8Rdedg o0 hepll 2. table 3,
table 4 24 K&K N &4 100 1™ olrh

Table 3 Mean and S.D. for Each Test Item
High School Boy

VARITABLES MEAN STANDARD DEV ~ CASES  Unit
standing height 167.0060 5.6262 100 Cm.
body weight 57.9910 7.2226 100 Cm,
sitting height 89.9950 3.2583 100 Cm,
girth of chest 81.4090 5.4577 100 Cm.
biceps girth extended 27.5810 2.3054 100 Cm.
biceps girth flexed 28.7210 2.3235 100 Cm.
trunk flexion 18.4230 4.6245 100 Cm.
trunk extension 52.7090 7.5689 100 Cm.
side step 40,5200 5.2771 100 Point.
shuttle run 11.8990 6.0672 100 Sec.
zigzag run 7.0240 0.5630 100 Sec.
pull —run 10.4800 4,2580 100 Sec.
sit-ups 53.3000 7.0460 100 Times.
100 m  run 15.1040 0.9093 100 Sec.
1000 m run 234.9200 14.9394 100 Sec.
standing broad jump 251,8700 13.8438 100 Cm.
back strength 87.0100 20.0406 100 Kg.
grip strength ( L ) 29.9650 5.9515 100 Kg.
grip strength ( R ) 32.1100 5.9754 100 Kg.
girth of thigh 48.4550 3.7093 100 Cm,
throw 46.4300 5.8831 100 Meter,
closed eyes foot balance 38.9400 19,9321 100 Sec,
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Table 4 Mean and S.D. for Each Test ltem

High School Girl

VARIABLES

MEAN STANDARD DEV CASES  Unit

standing height
body weight

sitting height

girth of chest
biceps girth extended
biceps girth flexed
trunk flexion

trunk extension
side step

shuttle run

Zigzag run
flexed-arm hang
sit—-ups

100 m run

800 m run
standing broad jump
back strength

grip strength ( L )
grip strength ( R )
girth of thigh
throw

closed eyes foot balance

155.9460 4,9172 100 Cm.
48,8380 6.0769 100 Cm.
83.7500 2.9792 100 Cm.
79.3210 6.8559 100 Cm.
25.0380 1.9917 100 Cm.
23.2970 1.9013 100 Cm.
18.8980 3.6715 100 Cm.
54.7920 9.,2197 100 Cm.
36.9500 3.3375 100 Point.
13.0530 5.9960 100 Sec.

8.9650 0.3873 100 Sec.

20,5300 12,6989 100 Sec,
34.7700 7.2319 100 Times.
18.0910 1.0063 100 Sec.

255.2400 14,0376 100 Sec.

189.4500 11.8632 100 Cm.
41.5300 33.1204 100 Kg.
17.8019 11.1316 100 Kg.
19.2360 5.1867 100 Kg.
49.148) 4.5611 100 Cm.
20.9200 6.0297 100 Meter,
31.2300 20,7037 100 Sec.
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2. o] BRIk

BIEHC1982)® 2 0.3 L ko) {iinat i F AT BHFRO) Mo slglch

A el A e 0.3 0L ol - far el Bl Al {705 AU RE-S oA s fRohS
ol Eoka wWu) g Aol wfm A7kl of

Wifectz] 91 gk S 24 principal solutions & §MHshar Aol iy #He 1y
- pattern {172} R f o] k3 ool BE #siio] Sk, wme BN
el olel A RWIE = A8 Sk B 3 7kR BBl A sgaste] oSk}

8) &AB; KBE O—RERENIORFREEL T DL
PR KB hamnc. 1982,
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table5. table 69 H4BIo HMTFlo] @M HEHZA S.M.Co|| &
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Table 7 Communality for 22 Selected Variables - Principal Factor Model -

Variables High School Boy High School Girl
standing height 0.85831 0.59052
body weight 0.81250 0.38017
sitting height 0.65540 0.65501
girth of chest 0.68433 0.18003
biceps girth extended 0.46948 0.89587
biceps girth flexed 0.57299 0.88859
trunk flexion 0.29882 0.05200
trunk extension 0.03146 0.12890
side step 0 67269 0.16404
shuttle run 0.09036 0.03511
zig zag run 0.17009 0.22500
pull up flexed arm hang 0.24537 0.22669
sit ups 0.53116 0.30448
100 m run 0.32986 0.39232
1000m run 800 m run 0.27206 0-19577
standing broad jump 0.20205 0.49491
back strength 0.49952 0-19308
grip strength 0.57230 0.99311
grip strength 0.55591 0.68679
girth of thigb 0.31683 0.78329
throw 0.16230 0.34156
closed eyes foot balance 0.06506 0.00144
Communality 9.31846 10.02653
Tota] Variance 40.4 40.04
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Table 8 Communality for Each Factor Model

High School Boy

Factor 1

body weight 0.81250
sitting height 0.65540
girth height 0.63433
biceps girth extended 0.46948
biceps girth flexed 0.57299
back strength 0.49952
grip strength L 0.57230
grip strength R 0.55591
girth of thigh 0.31683
Factor 2

trunk flexion 0.29882
side step 0.67269
zig zag run 0.17009
Factor 3

sit ups 0.35116
100 m run 0.32986
1000 m run 0.27206
grip strength L 0.57230
Factor 4

standing height 0.85381
sitting height 0.65540
pull ups 0.24537




Table 9 Communality for Each Factor Modcl

High School Girl

Factor 1

bicep girth extended 0.89587
biceps girth flexed 0.88859
standing broad jump 0.49491
Factor 2

grip strength L 0.99311
grip strength R 0.68679
girth of thigh 0.78329
throw (0.34156
Factor 3

standing height 0.59052
body weight 0.38017
sitting height 0.65501
Factor 4

zig zag run 0.22500
sit ups 0.30448
100 m run 0.39232
800 m run 0.19577
standing broad jump 0.49491
back strength 0.19308
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Table 10 Factor Matrix Using Principal Factor With lterations
High School Boy

Variables

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4

standing height

body weight

sitting height

girth of chest
biceps girth extended
biceps girth flexed
trunk flexion

trunk extension
side step

shuttle run

zigzag run

pull ~ups

sit-ups

160 m run

1000 m  run
standing broad jump
back strength

grip strength ( L )
grip strength ( R )
girth of thigh

throw

closed eyes foot balance

0.76525
0.87275
0.69813
0.78824
0.57935
0.68870
0.24292
0.12388
0.36915
-0.08320
-0.23844
0.03309
0.21775
-0.26658
-0.26548
0.33320
0.69549
0-71389
0.73709
(.37846
0.27795
-0.06299

-0.02657
~0.12507
-0.14376
-0.00162
-0.29190
-0.06658
0.29330
0.09534
0.70429
-0.23815
-0.32897
0.10459
0.29957
0.08878
0.08213
0.01831
0.04540
0.12114
0.10044
-0.36183
-0.23168
0.24258

.46969
. 16232
.36913
.03848
.16562
.07446
.01370
.03621
.13913
.00705
00377
-47963
- 38485
-05944
-15948
.27510
11118
.20303
-04971
.19311
17709
- 04318

-0.22778
0.09386
-0.10531
0.24805
0.14557
0.29785
0.39191
0.07557
~-0.14506
-0.16331
-0.07075
0.05742
-0.25669
0.49737
0.41158
-0.12252
-0.03729
-0.08229
-0.00703
0.07337
-0.00196
0.01962
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Table 11 Rotated Factor Pattern Matrix for 22 Selected Variables

High school boy

Variables

Factor | Factor 2 Factor 3 Factor 4 Factor 5

standing height
body weight

sitting height

girth of chest
biceps girth extended
biceps girth flexed
trunk flexion

trunk extension
side step

shuttle run

zigzag run
pull - ups

sit — ups

100m run

1000m run
standing broad jump
back strength

grip strength ( L )
grip strength CR )
girth of thigh
throw

closed eyes foot balance

eigenvalue
total variance -

common var iance

.45199 0.23295 (0.32547 0.70308 0.85881
. 75528 0.25714 0.16329 0.38636 0.81250
.51100 0.13426 0.20500 0.57812  0.65540
. 72828 0.36240 0.08358 0.12498 0.68433
.68004 -0.01116 0.08211 0.01232  (0.46948
-70025 0.28093 0.00375 0.06089 0.57299
.20048 0.46462 -9.19199 -0.07675 0.29882
.07552 0.15547 -J.01389  0.03731  0.03146
-0.08568 0.71896 0.34451 0.17251  0.67269
-0.01575 ~0.28924  0.06934 0.04050  0.09036
-0.07399 -0.39639 -0.08652 -0 00270  0.17009
0.10654 0.07682 0.12801 -0.46015 0.24537
0.04735 0.22741  0.47211 -0.27260 0.35116
-0-10462 0.13714 -0.52714 -0.14909  0.32986
-0.15113 0.11464 -0 48459 -0.03536 0.27206
0.28258 0.07606 0.31370 -0.134i9  0.20205
0.55550 0.27482 0.32652 0.09376  0.49952
0.54312 0.32539 0.41379  0.01495 0.57230
0
0
J

o O Do O O o O O

.56151 0.35316 0.30679 0.14753  0.55591
.53033  -0.17107 0.06714 -0.04251 0.31683
.36423  -0.11633 0.11438 -0.05495 0.16230
-0.15953 0.19832 -0.00878 -0.01432 0.06506

5.60253 1.26865 1.04796 1.39932 9.31846
25.47 2.76 4,76 4.41 40.4
63.0 14.3 11.8 10.9
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Table 12 Amount of Variance of each Variable to the total Variance of each

Principal Factor

High School Boy

Variables Factor 1 Factor 2 Factor 3 Factor 4
standing height 10,18 35.34
body weight 4.66
sitting height 9.47 23.88
girth of chest 8.25
biceps girth extended 8.75
biceps girth flexed 17.02
trunk flexion
trunk eztension 40,74
side step
shuttie run 12.39
zigzag run
pull —ups 15.13
sit-ups 21.27
100 m run 26,92
1000 m  run 22.41
standing broad jump
back strength ) 5.51
grip strength ( L ) 5.27 16.34
grip strength ( R ) 5.63
girth of thigh 5.02
throw
closed eyes foot balance
contribution 1 5.60253 1.26865 1.04796 1.39932
contribution 2 3.51802 0.88990 0.90681 1.04028

% 62.79 70.15 86.53 74,34



Table 13 Amount of Variance of each Variable explained by a certain

Principal Factor
High School Boy

Variable Factor 1 Factor 2 Factor 3 Factor 4
standing height 70.31
body weight 70.21
sitting height 39.84 50.99
girth of chest 77.51
biceps girth extended 98,50
biceps girth flexed 85.51
trunk flexion 72.24
trunk extension
side step 76.84
shuttle run
zigzag run 92.38
pull - ups 86.29
sSit - ups 63.47
100 m  run 84.24
1000 m run 86.31
standing broad jump
back strength 61.66 29.92
grip strength ( L ) 01.54
grip strength ( R) 56.72
girth of thigh 88.77
throw

closed eyes foot balance
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oy 1ol kS B F UdE oHES FEN X @#E 70.21%,
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L R EE fgol 2 SEES vEp z U

Table 14 Facto Loadings of Selected Variables Computed by Principal

Solutions
— Factor 1 —
High School Boy
Variables Principal Var 1 Var 2

body weight 0.75528 10,18 70.21
sitting height 0.51100 4.66 39.84
girth of chest 0.72828 9.47 77.51
biceps girth extended 0.68004 8.25 98.50
biceps girth flexed 0. 70025 8.75 85.57
back strength 0.55550 5.51 61.66
grip strength ( L) 0.54312 5.21 51.54
grip strength ( R ) 0.56151 9.63 56.72
girth of thihh 0.53033 5,02 88.77
Contribution of Factor 1 5.60253
Contribution of 9 Variables 3.51446
Degree of Contribution 62.73

note : Var 1; Amount of variance of each variable to the total
variance of Principal Factor
Var 2; Amount of variance of each variable explained by

Principal Factor
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Table 15 Factor Loadings of Selected Variables Computed by Principal

Solutions
— PFactor 2 —
High School Boy
Variables Principal Var 1 Var 2
17.02 712.24
trunk flexion 0.46462
40,74 76.84
side step 0.71896
12.39 92.38
zigzag run 6.39639
Contribution of Factor 2 1.26865
Contribution of 3 Variables 0.88990
Degree of Contribution 70.15

note : Var 1; Amount of variance of each variable to the total
var iance of Principal Factor
Var 2; Amount of variance of each variable explained by

Principal Factor
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o] T - BB NI FRAN, I, EEFEAD test o] sigolct 4 (A &
L 34 fo] eirfkel S ARES &% 21.27%, 26.52 %, 22.41 %,
16.34 % 2 86.53 %S azlstz Urh = F3IRFol HalA UL + I
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Tabie 16 Factor Loadings of Selected Variables Computed by
Principal Solutions

— F 3 - .
actoq High School Boy

Variables Principal Var 1 Var 2
sit - ups 0.47211 21.27 63.47
100 m run -0,52714 26,52 84.24
1000 m run -0.48459 22.41 86.31
grip strength ( L) 0.41379 16.34 29.92
Contribution of Factor 3 1.04796
Contribution of 4 Variables 0.90681
Degree of Contribution 86.53

note : Var 1: Amount of variance of each variable to the total variance
of Principal Factor
Var 2; Amount of variance of each variabie explained by Principal

Factor
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Table 17 Factor Loadings of Selected Variables Computed by
Principal Sclutions

— Factor 4 —
High School Boy

Variables Principal Var 1 Var 2
standing height 0.70308 35.34 70.31
sitting height 0.57812 23.88 50,99
pull - ups -0.46015 15.13 86.29
Contribution of Factor 4 1.39932
Contribution of 3 Variables 1.04028
Degree of Contribution 74.34

note: Var 1; Amout of variance of each variable to the total variance of
Principal Factor
Var 2; Amout of variance of each variable explained by Principal
Factor
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Table 17 Factor Matrix Using Principal Factor With Iterations

High School Girl

Variables Factor 1  Factor 2  Factor 3  Factor 4

standing height 0.18942 0.49422 0.46691 0.30395
body weight 0.50241 0.19739 0.29345 -0.05176
sitting height 0.40998 0.32408 0.44477 0-42904
girth of chest 0.36428 0.19299 -0.01774 0.09884
biceps girth extended 0.87189 0.17571 -0.17834 -0.27018
biceps girth flexed 0.83840 0.15510 -0.21994 -0.33652
trunk flexion 0.10330 0.15299 0.09070 0.09847
trunk extension -0.18964 0.23313 0.14216 0.13560
side step -0.14874 0.20703 0.22202 -0.22307
shuttle run 0.14853 -0.04262 -0.10004 -0.03502
zigzag run 0.21479 -0.18480 -0.19877 0.32436
flexed - arm hang -0.35199 0.16379 0.00702 ~-0.27553
sit —ups -0.24845 - 0.32137 0.29661 -0.22692
100m run 0.34112 -0.35091 -0.31486 0.23171
800m run 0.19026 -0.29342 -0.09549 0.25369
standing broad jump -0.33778 0.42459 0.44141 0.07542
back strength 0.02935 0.26851 0.15231 -0.31132
grip strength ( L ) -0.06922 0.74131 -0.64174 0.16417
grip strength ( R ) 0.07254 0.76255 -0.30028 0.09932
girth of thigh 0.58595 -0.22762 0.61724 -0.08461
throw 0.00729 0.54032 -0.21462 -0.05915
closed eyes foot balance 0.00677 0.00384 -0.01313 0.03480




Table 18 Rotated Factor Pattern Matrix for 22 Selected Variables
High School Girl

Variables Factor | Factor 2 Factor 3 Factor 4 Factor 5
standing height -0.11262  0.10266  0.73824  (.14932  0.59052
body weight 0.36631 -0.10130  0.47453  0.10271  0.38017
sitting height 0.01302 -0.01794  0.80356 -0.09386 0.65501
girth of chest 0.25880  0,12985  0.29372 -0.09963 0.18003
biceps girth extended 0.90393  0.10415  0.25321 -0.06175 0.89587
biceps girth flexed 0.91977  0.10863  0.17278 -0.03110 0.88859
trunk flexion 0.01408  0.06122  0.21911 0.00672  0.05200
trunk extension -0.26001 0.12834  0.17013 0.12602 0.12890
side step -0.06976 -0.00045  0.05861 0.39464 0.16404
shuttle run 0.16633 0.00859 -0.02748 -0.08134 0.03511
zigzag run 0.06843  0,01031  0.04276 =-0.46731 0.22500
flexed —arm hang -0.15620  0.11765 -0.20703 0.38156 0.22669
sit - ups -0.16930  0.04955  0.10943 0.51125 0.30448
100 m run 0.24832 -0.07020 -0.08947 -0.56367 0.39232
800 m run 0.05535 -—0.14443 0.00880 -0.41445  0.19577
standing broad jump -0.43018  0.09204  0.34262 0.42894 0.49491
back strength 0.14011  0.05606  0.08744 0.40331 0.19308
grip strength ( L ) 0.03401 0.99530  0.01384 -0.03374  0.99311
grip strength ( R) 0.09429  0,77033  0.26179 0.12630 0.68679
girth of thigh 0.36439 -0.63991  0.48380 0.04591 0.78329
throw 0.09481  0.53248  0.10442 0.19527 0.34156
closed eyes foot balance 0.00815 0,01564  0.01318 -0.03098 0.00144
eigenualue 2.99576  2.70352 2.05322 2,27403 10.02653
total variance 13.62 12.29 9,33 4.80 40,04
common variance 34.0 30.7 23.3 12.0
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Table 19 Varimax Rotated Factor Matrix

High School Girl

Variables Factor 1 Factor 2 Factor 3 Factor 4
standing height 0.73824
body weight 0.47453
sitting height 0.80356
girth of chest
biceps girth extended 0.90393
biceps girth flexed 0.91977

trunk flexion
trunk extension
side step

shuttle run

zig zag run 0.46731
flexed arm hang

sit ups 0.51125
100 m run 0.56367
800 m run 0.41445
standing broad jump 0.43018 0.42894
back strength 0.40331
grip strength C L ) 0.99530

grip strength ( R) 0.77033

girth of thigh 0.63991

throw 0.53248

closed eyes foot balance

& HTe B0 HT AMES Hrdtn = RS sl AN & HT
o asyel W & Wl Ax otz YL FEES HEhd Zol table 200
b table 20014 wul & WTFE 3~67tX9) BEel ¥2 SHS ez
otk T RE HFE 57.90 %ol Aol SEES bl ol ol & Mol ol
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o] 94710 Kt H ok 2o Hppo R oo Aa lxm ol - vrEbH AL table
21 2} 7tk o)l dhz) 414 shv] 9 a4l table 20, table 21 & # sl A AERESICH

Amount of Variance of each Variable to the total
Variance of each Principal Factor

Table 20

High School Girl

Variables

Factor 1

Factor 2

Factor 3

Factor 4

standing height
body weight
sitting height
girth of chest

biceps girth extended

biceps girth flexed
trunk flexion

trunk extension
side step

shuttle run

zigzag run

flexed —-arm hang
sit -ups

100 m run

800 m run

standing broad jump

back strength

grip strength ( L )
grip strength ( R )
girth of thigh
throw

21.27
28.24

closed eyes foot balance

36.64
21.95
15,15
10.49

26.54
10,97
31.45

9.60

11.49
13.97
7.55
8.09
7.15

contribution 1
contribution 2

%

2.99576
1.84812
61.69

2.70352
2.27705

84,23

2.05322
1.41588
68.96

2.27403
1.31667
57.90




Table 21 Amout of Variance of each Variable explained by a certain

Principal Factor ) .
High School Girl

Variables Factor 1 Facsor 2 Factor 3 Factor 4
standing height 92.29
body weight 59.23
sitting height 95.28
girth of chest
biceps girth extended 91.21
biceps girth flexed 50,20

trunk flexion

trunk extension

side step

shuttle run

zigzag run 97.06
flexed - arm hang

sit -ups 85.84
100 m run 80,99
800 m run 87.74
standing broad jump 37.39

back strength 84.24
grip strength ( L > 99,75

grip strength ( R ) 86. 41

girth of thigh 52.28

throw 83.01

closed eyes foot balance

b ®LIHF e

1P foll sl RS #hiel S-S %I 2o table 22 9} 7Erh
table 92 & #%allA H 1K 5 @Y ohg3b o]l HYT 4 olch
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Table 22 Factor Loadings of Selected Variables Computed by Principal
~ Factor 1 - High School Girl

Variables Principal Var 1 Var 2

biceps girth extended 0.90303 27.27 91.21

biceps girth flexed 0.91977 28.24 95.20

standing broad jump 0.43018 6.18 37.39

Contribution of Factor 1 2.99576

Contribution of 3 Variables 1.84812

Degree of Contribution 61.69

note: Var 1; Amount of variance of each variable to the total
variance of Principal Factor
Var 2; Amout of variance of each variable explained by

Principal Factor

) H2ETY BR

# 2 FE table 23 oA Kool & AT el BH(E - £, KEEH,
W) 7lol o W HAES bz Aok HB2REFAA #UIE & #R K
BEES Hitste ol 52.8 % LLES #BT F Aok 4] HHES HLAHTF
o] 248kl el EREZ &4 36.64%, 21.95%, 15.15%, 10.49% it
84.23 %2 xR st 9}

oepd H2RFE HHNFeb #BEAY 4 Uk
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Table 23 Factor Loadings of Selected Variables Computed by
Principai Solutions

— Factor 2 —
High Schoo! Girl
Vartables Principal Var 1 Var 2
grip strength ( L) 0.99530 36.64 99.75
grip strength ( R ) 0.77038 21.95 86,41
girth of thigh 0.63991 15.15 52.28
throw 0.53248 10,49 83.01
Contribution of Factor 2 2.70352
Contribution of 4 Variables 2.27705
Degree of Contribution 84,23

note: Var 1; Amount of variance of each variable to the total variance of
Principal Factor
Var 2; Amount of variance of each variable explained by Principal
Factor
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Tabie 24 Factor Loading of Selected Variables Computed by Principal

Solut ions
— Factor 3 —
High School Girl

Variables Principal Var 1 Var 2
standing height 0.73824 26.54 92.29
body weght 0.47453 10.97 59.23
sitting height 0.80356 31.45 98.58
Contribution of Factor 3 2.05322
Contribution of 3 Variables 1.41588
Degree of contribution 68.96

note : Var 1; Amount of variance of each variable to the total variance of
Principal Factor
Var 2; Amout of variance of each variable explained by Principal

Factor
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9.609%, sit-ups 11.499%, 100m run 13.97 %, 800n run 7.559 , sta-
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Table 25 Factor Loadings of Selected variables Computed by Principal

Solutions
— Factor 4 —
High School Girl

Variables Principal Var 1 Var 2
zigzag run -0.46731 9.60 97.06
sit — ups 0.51125 11.49 85.84
100m run 0.56367 13.97 80.99
800m run 0.41445 7.55 87.74
standing broad jump 0.428%4 8.09 93.98
back strength 0.40331 7.15 84.24
Contribution of Factor 4 2.27403
Contribution of 6 Variables 1.31667
Degree of Contribution 57.90

note: Var 1; Amount of variance of each variable to the total variande
of Principal Factor
var 2; Amomt of varianch of each variable explained by Principal

Factor
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Table 26 Comparision of 4 Common Factor Loadings Obtaineded

High School Boy

Factor 1

body weight 0.75528
sitting height 0.51100
girth of chest 0.72828
biceps girth extended 0.68004
biceps girth flexed 0.70025
back strength 0.55550
grip strength L 0 54312
grip strength R 0.56151
"girth of thigh 0.53033
Factor 2

trunk flexion 0.46462
side step 0.71896
zigzag run 0.39639
Factor 3

sit ups 0.47211
100 m run 0.52714
1000m  run 0.48459
grip strength L 0.41379
Factor 4

standing height 0.70380
sitting height 0.57812
pull ups 0.46015




Table 27  Comparision of 4 Common Factor Loadings Obtaineded

High School Girl

Factor 1

biceps girth extended 0.90393
biceps girth flexed 0.91977
standing broad jump 0.43018
Factor 2

grip strength L 0.99530
grip strength R 0.77033
girth of thigh 0.63991
throw 0.53248
Factor 3

standing heihht 0.73824
body weight 0.47453
sitting height 0.80356
Factor 4

zigzag run 0.46731
sit ups 0.51125
100 m  run 0.56376
800 m run 2.41445
standing broad jump 0.42894
back strength 0.40331
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ABSTRACT
Sex Difference in Factorial Structurn of General Motor Ability
of High School Students

Oh Jin Sik

Major in Physical Fducation Graduate School of
Cheju Korea
Supervised by Professor Oh Man Won

The purposes of present study were 1) to study on the factorial structure
of general motor ability of high school students, and 2) to examine the
sexual difference of factorial structure, 22 correlation matrix of general
motor ability were made from the subjects (100 per both sexes), On the basis
of these matrix, principal factor solution was applied and normal varimax
rotation was to the unrotated factor pattern matrices.

Four significant factors were extracted for boy and girl, respectively,
The factors extracted in men were girth width factor, agility factor,power
endurance factor, physique factor, and in girl were girth width factor, strength
factor, physique factor, endurance factor,

Sex difference in factorial structure of general motor ability was similiar
in 3 factors ( girth width factor, power endurance factor, physique factor ),
but factor loadings were different some or less between sexes . For each
communality ( h?) of variables to factors, significant sex differences were not
found in present study.

Characteristics of communality of each variables to factors were compara-
tively high in physique variables, but low tendence ability, flexibility and
agility domain,

* A thesis submitted to the Committee of the Graduate School of Education,
Cheju National University in partial fulfillment of the Requirements for the
degree of Master of Education in July. 1985.
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FACTOR 1 standing height
body weight
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HORIZONTAL VERTICAL FACTOR 3

FACTOR 1 standing height
body weight
* sitting height
* girth of chest
* biceps girth extended
* 3 biceps girth flexed
* trunk flexion
1 * trunk extension
* side step
* shuttle run
* zigzag run
* pull -ups
* 20 sit-ups
* 100m  run
* 800m run
16 * standing broad jump
* 19 4 5 back strength
* 7 grip strength (L)
8 * 6 grip strength (R)
13 * 21 girth of thigh
9 =% 17 throw
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VERTICAL FACTOR 4

17

2

10 4

14

6
5

standing height
body weight
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