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I -

5. HHEEEERANNPERS > EREAREEDEEE - 4.12 9.30%* 59

6. FMIAEZ A FRNERMBERtER - B 77 - 431 12.05%** T

7. BUREMEAHAE (BREkE - WSS ) FEEIEERT R Ty 4.20 15.46%** T6%*
HENESAE  ZRIEESFEVEETE -

8. TR FS IR IS IS S B ERE ] - 4.11 12.18%%% 68%%
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RAFTE AR R ERZE 77 F R E RS - A RV EHEUE R Loy
NZ/A (principle component analysis) - {58 A B SlA T AV R 7L (varimax
rotation) - DIRFELEANN | AOREEAERNVAR - EMFEREE EDINRAHE 4 K
MREESE SHE 5 tEAh - BEREERA —(ELL LN R AR R B AR 4 TR
RENEEAH > AEREBY - ZEEE 9 -
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5. HHEEF AR SRS  SAEAREREDASEE - 50 31 41

2. HEANFRMFR (T WP RE TG RFIEET] - 26 87 .56

1 NSRS SRR - RRBEUTEHA A M - TRt E O - 23 82 57

3. B A EAEB N - T TR AT - 27 82 56
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BT HIMHERBEANRIUAT R - oy ER THFAREE ) BT 2R, 69 o BB H]
Fo .86 F1.82 : MEIERE H M s &R THIMHRE > T R AREE Y59 £ .82 Zf

" EERRABRE ) Y 48 2 .63 ZfH - AN > AERTFTR © oy BRENEERATHR A
Ky .84 F1.93 » Sy ERMNAHRA K .62 H95E 01 BE/KHE - GEE& DL o PP BR
KEREAEENINE—EE A 5EN: -
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# R AR &4 (Cronbach’s a.=.86)

1 RESEHAFRELEE R RERUNEEAM A EM - R O - 1 .81

2 FHEAFREEFR T #E R TSR GE SRR S - 82 .78

3 AT EAERNE: - T R RS AR - 74 .80

4 FRMTEE RSB IR - LE SRR 2R ARV - 59 .86
2 H BB (Cronbach’s a=.82)

5 HHAREERFRNAVPERS  EAEARCENASEE - A48 81

6 RIS ESU LA RS &S S L AR Ty - .60 .80

7 RA-BEREEMAFZAENTE LS R o g DR ER 49 .81
AL RIKILT -

8 BAIEESMYERIEHRMERTE M EEENNEGE .63 .79
FELE B -

9  EEHEET  FAREEATERE > FUESENEER - BRE .62 .79
25 TR AR SR g -

10 EEALHEREATEIESR - 57 FA S AR 4TSRS EH iR 57 79
5 HEANNAEEE LTS

11 AR AR BESAEEHERFEER - B 61 79

N an g -
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IR HRAREE HER
EERRBHRE —
HRAREE 62%% _
HER 93 % 84 —
**p<.01

BB & 5T

SERCTHEPE el - AT LA A th 336 R84 RACIERA  #EfTEREE
WZE I - AMOS PERYR M5 J77E R KM EUG ET% (maximum likelihood,
ML) - fiEf] ML HYFIHE RS S HOATT & H I ¢ (K52 Kline (2005) AV
EERREGEEHEARR 3 EREAEBESEEARR 10 > BIERARERIEE R
I - EipBpBREE - APTEHEA RN -1.41 £ -54 2/ > R AIE
-32 F 282 ZfH > FFEEESEEE - 7THM ML T2 eiaERER
5T o HRE Bogozzi & Yi (1988) HY53HA > 7B AEAERCISIE (preliminary fit
criteria) ~ SERGHEFUBACETEIE (overall model fit) FIBLATEGERERCIEIE (fit of
internal structural model ) =77 HitaEREm R BN ERE GG -

BAGRERET R

Bogozzi & Yi (1988) fE AirAfsEIeasiiA S B HE &R © (1) fiEt
SYTICHANREERY . (2) BEBREVHERIBZACE . (3) 28HY
MHEIEEHMERRERIEST 15 (4) BIRBHEBEERHNRNRARGEHANT 50 £ .95
ZE (5) RAEBARHIELES - DULEERRIEN > ABRE 7 EHNERATE
K39 0 REE S0 BYEELE > JRTET LAMNRE - A0RNFTR > HEpEBH a2 B S EEE
IKAE > RSB N IEE - B 001 BEOKE  MERANNREHE (BIEEL
lEHE) Tt .50 2 .81 Z[ ¢ Fraf a2 BHIEEZIGR]N » (A TR |
TR B RTEA LS EAVHBI (R BU A AR 1 - BEGIMS > MRS 7 ik - A&
W TT o SRS Bea g - BUREAE A HEACE B4r -

ERE R S ot 2

Bogozzi & Yi (1988) HHEEGMERCIETEIT 7y Fy =1 © @¥HEACTSIE (absolute fit
indices ) ~ fH¥IHENCFEIE (relative structural fit indices ) BARHZYRECFEIE ( parsimonious
fit indices) ° MFLFTR > WA RS EEETAEIAEKE » LHE = (HE T
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FEFEAEE (b
I 24 . AR CR{H .
ffiaHE ftiaHE

X1 M 1.02 .09 11.28%** .70
X2 A2 1.00 — — .70
X3 A3 1.15 .09 12.80%** .81
X4 s 1.04 .09 11.91%%* 74
X5 As 93 12 7.64%** .50
X6 Ao .95 11 9.04 %% .60
X7 As 1.03 11 9.31%** .63
X8 Ao 1.00 — — .63
X9 Ao 1.09 12 9.44%%% .64
X10 A 1.13 11 10.25%** 71

D), 27 .02 10.88%** .79
el 3y 25 .02 10.87%** 51
e2 52 .16 .02 8.58%H* 51
e3 83 21 .02 10.24%** 34
e4 84 .61 .05 12.11%%* .45
e5 s .37 .03 11.45%%* .76
eb 36 .38 .03 11.26%** .64
e7 g .35 .03 11.19%** .61
e8 8o 40 .04 11.15%** .61
e9 S0 28 .03 10.20%** .59
el0 St 27 .02 10.88%** .50

% p < 001

x/df 16 5.60 K> 5~ RMSEA {E .12 #1 SRMR B .06 B2 A7 .05 » WA EELE
RRAREAR - FFEE—HEIE - B EAIZEIESSEE (modification index, M) FeH:
it 28 & (expected parameter change, EPC) ° 2 Joreskog & Sérbom (1993)
AU - B E R MI KA 7.882 fil EPC iK% > HEEBREEEHI SR
Bt BB —E2E o SRR VS L SR A A R ATt R - ARYIA
BIEEE -

R4 AR RS =B IR » BREBRONEAETH el Bl 2 (MI =
8424, EPC=.15) ~e8 Bl e9(MI=12.19, EPC= .08 ) ~e7 Eil e8( MI = 18.93, EPC =.10)
MIEEEERA (5 - FRTFR - MG = SIERAY LR A0S SIEFEUERCEIEE
HHEERED - TEE?‘%T%_EFEﬁE/J%E s WA —RE E A EER S A
=100.30 (p <.001) ; FE—ZEIEME XIS IEERRIE R B A = 1424 (p <.001) ;
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*T KRR ERERERE

—REERHR B _TEER BE=TIEERR

e i §$§§ giii‘ (Lﬁeb @ (M8  (HEireTs e
EERE  REEGR  SEmR

df 34 33 32 31
SRk
xz p>.05 190.44*** 90.14%** 75.95%%* 55.01%**
Cldf SMs 143 5 1~5 5.60 2.73 237 1.77
RMSEA <.05 BIER

< 08 W 12 .07 .06 .04
PCLOSE > 50 <.001 .02 .10 53
SRMR <.05 .06 .05 .05 .04
GFI > 90 .90 95 .96 97
8 ¥ @ e ds AR
CFI > 90 .88 .96 97 98
NFI > 90 .85 93 94 .96
IF1 > 90 .88 .96 97 98
6 49 B ELIS A2
PNFI > 50 .65 .68 .67 .66
PGFI > 50 .55 57 .56 55
PCFI > .50 .66 .70 .69 .68
CN {H > 200 99 204 236 318
AIC A NATREAY 232.44 134.14 121.95 103.01
ECVI A/ NAT LY .69 40 .36 31

w001

BRRE =R HEABNZER R Adq) = 2094 (p < .001) - R 2 RELE
B /K BEUNMEIE AR A S

E=TEEH BRSER - 8 - RMSEA {§ .04 fi1 SRMR {# .04 /Nt .05
(YRR A RO > HoAth BB HEAE GFI ~ CFI~ NFI R IFT 9% .90 DL AR AR B IO AE
f4VIEEC PNFI ~ PGFI F1 PCFI 4512 By & .50 AYHEAEERCEEAE 5 CN fH 318 > ff&
FA 200 FYBEAE(E o H4N 0 AIC {EFT ECVI EIRBEE RS TE > BB » SE
BV NERERIA S - o] REBREIERREA SEFE S G RN - MR s
RI7ME 55.01 {REEEE 001 BHZE/KAE » BURIERIGARE © - B /R & - E-R75E
SRR BB 200 B - MUESS SRR SRR AR - (RS
ZEFEAC - SR ARIES - RIIMEDR T ERETR R UHETEEE AT EE
& o — /& FRRALE R ERME HEER - —E/NA 5 (B 3) E ] DUFRE
HIETHUR B A HE2H 2% (Joreskog & Sorbom, 1993) « KIAZEAREA Ky 336 A
RITEHELLE 1.77 - ZEPINA 3 AVEAREACRERE - BN S - B IEERI—FE
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=7 #% (2004) EEEE(ERIEIRGEEBUEL S 20 BUREEE > 415%)\FR » %IH
W HNERE GRS (R .26 £ .59 2/ BUREFETHASG SR © 15 > Bogozzi &
Yi (1988) EFVEEEIANE(EE (composite reliability) (REFEAE .60 LLE - (48]
BEForEANNESE B - R/ ATH > R ZEBE RS ENEEERE 5 A i
FUAREE ) 80 M T EBREABEE ) 77 0 HEHL .60 - BURHRINI EISIEE A WETEE
SIS -

o BesUE ks (convergent validity )

=/ EUNBZ SR R BETEN N Z A2 .51 £ .86 FrAEHAY CR HE
ERE/KE > BURSBIRETHE RIFRWBEEHEIES - HIO MEBERZEES
FHHVE RSB IHAY P SR HUE (average variance extracted ) » DL FyfgBa B alq s
HI$5FE - Fornell & Larcker (1981) R B/ SEIENY 98 BEGHEE FAE 50 DLE >
HEE s RN E S AR A R M AL FUR R SRR S - WFR /s 0 8
BRI ERRT Ry T HRAREME ) SR T REKEARE ) 36 « BEAR T S BRRARRE:
A1 BB AL RN .50 BEE(E > (H T 2BREIFME ) SBEEBHENREZATE
BRFaEN .50 AUiebaiE o R GEARETE 001 BIE/KHE » BURBIZZEIARE
FRCAS BT SIS S - BhA - RIEVETE S IHAVAERR (R %k .85 » 2 .001 BHE KA -
NZ A = LR -

=~ ERIRERES (discriminant validity )

AHFFE AR E 7 2 E R0 B e R SRS R % o K T BRI M
T HESAREE ) AAERBIGEUIIR 1.96 [EREER - EEAVEE R 81 f1.89 - L
ERREE 1.00 » ] ROBESEE REHIRE - R > SRARTEEBE TR
Ehi R PR AR AR RI7E - BRITEZRERZKE  QIFRREIEEH
HItE S AR - 73rés REUR - RIRFIE IR B AR 7 2 82E AR 10.83
EEF].001 BE KA - A1) =199.01 (p < .001) > FREERZFARIEERESE
AR TAERAAENE -

¥ EHHESEEBEAISE T % » Hair, Black, Babin, Anderson, & Tatham
(2006) S5y » & 2 BoBEC BT 2 FIREAE )T pE HI e e UE BO 4 - et AL -
RIS AR I U Bl = (2 iy B i B e A iR s R - RERE AR ENERE
AR AEELE BT - AT DA B &R -
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F/\ KRN SHGE « HEEERTFIIEESIHNERR

sy PR e R O B owet K
e e L
M 1.02 .08 13.30%** .60 .36
v 1.00 — — .60 .36
.80 51
A3 1.40 13 11.02%%* .86 73
A4 1.25 12 10.54%%* 77 .59
As 1.10 .16 7.07%** 51 .26
Ae 1.14 .14 8.05%** .62 .38
M 1.11 12 9.04%%** .58 .34
77 .36
As 1.00 — — .54 .30
Ao 1.17 13 9.17%%* .59 .35
Ao 1.32 15 8.71*** 72 51
D), 15 .02 6.55%%* .85
d12 18 .02 7.78%** .55
878 11 .03 4.28%** .26
Sy 11 .03 4.35%** 27
o) 330 .03 11.68*** .64
5, 315 .03 11.67%%* .64
O3 128 .02 6.77%%* 27
O4 191 .02 9.55%** 41
ds 592 .05 11.97%%* 74
S 353 .03 11.17%%* .62
&7 412 .04 11.47%%* .66
O 404 .03 11.72%%* .70
8o 437 .04 11.39%%** .65
d10 280 .03 9.90*** 49
% < 001

B A% B ALER

EH R ABEIE - TR EIEN R - RS N & EER
TR > AR S BT BT EZ U bR - MERRE T E B EREA - D
TR S I A A FIBEA B B AT E VBTN - MIRFERT E A Z TGS R -
RSV BERCE TR R REE A - SRR ER T 5 AR N BRI AR AR
HepfeEET o - XRNEAERER > Al EHERFEN (measurement
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weights » [RHEIRZEME ) SéEEIHLE M (structural covariances > [RHIILEEE ) Hl
RIRHIFE A5 E =R S R ZEEEKE > A i@ EE RS - B
EEAAMIEEY: > o] DU A E R HA AR A -

&N BEUCRTERSHEE

ARPRAE HIE IR LRSS == N
df 62 70 73
o 146.84%** 156.25%#* 165.64%**
xHdf 237 223 227
RMSEA .04 .04 04
GFI 96 96 95
CFI 97 97 97
PNFI 65 3 76
Ay — 9.40 (p=.310) 18.80 (p=.065)
Adf — 8 11

0k p < 001

RIFIEF MR

Fofe—2b TS F e RO EREAHE S A Z2R8FE - AR RS R
SR N R il & RA A E R E M -

AR % L2 T

RIRFIEA P - RGEEFTE 2B RMLARE] > R+BUR > MERIEHEMFELR
B AR MRAE A R AR B FE R T - B 7 ROTEREERAE - HEMERET S
PR o WS REURHE ISR R T R EIC - nERZ - LR
AR R SR R4 A ERI R R & - BARHUREE: -

GETE YRR S

DRI E e U (AT N 2R A ey B SRR R AHE] > =5 gl & A =OA
RIRFIEANZRERERE - DiaCHRHHNRERATRERE SR 8 - IFR+FR
A S P SR SR BT o B IR AR SRR PR A S AY R U7 (22 B B R B /K AE

(A iy = 3.51, p = .899; Ay ) = 6.65, p = 515) » BERILEFHERHAE M5k
FHVBELEFHRENAREBNINRENE - BARREE -
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AR R 2 T

HET AR ER AR SRR Z AR 'S B W EER - DS U AR
R ZILEEE R EE - ISR R GE T2 RS E - RBREHEE S AMEEN
RZEW R - T BRI SUE R B TE AR I LB SRR IR HIE 0y R E 2R
PIARIEFEE KA (A ) = 8.43, p = .675; Ay sy = 12.80, p = 307 ) » Fo AR EIMER]

BRI E RN R LR AAERE - BARRAENEN:
i > RSN RS A SRR S - LEREH

=]

CIE=-N

= AN
Gre

AR EEERIRIESR - BAHEFEIRIRRER - KNR&

B &4 2ALE SR N £ B oM

670 s EHF THANESE, -

TR ERRAEME ) AR R RAY B I9G

Iy ARy 4.32 ~ 4.12 F1 4.24 » EURAZE B P A HEREN RIS - R1+—
K+ MEEBUBTRHE
TERIEIR
AIRHIER HIEHIRER Gt
df 62 70 73
Y 158.34%#* 161.84%** 166.76%**
Ydf 2.55 231 228
RMSEA 04 04 04
GFI 96 95 95
CFI 96 97 96
PNFI 65 73 76
Ay — 3.51 (p=.899) 843 (p=.675)
Adf — 8 11
FEEEH
AIRHIER HIEHIRERR Gt
df 117 125 128
Y 336.95%** 343.60%** 349.75%**
Ydf 2.88 275 2.73
RMSEA .05 .05 05
GFI 91 91 .90
CFI 92 92 92
PNFI 77 .82 83
Ay — 6.65 (p=.515) 12.80 (p=.307)
Adf — 8 11

% p < 001
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A BB AR B RGN - IR R B EIE 23K LE R ERE T FIREIE
ETEI AR ¢ By SRBEURAEMENESRCERNE T IEEEER

(teeoy=—50,p=.616) - L4} > REFEHRNELERIKBBR T ER MBEERNES
I3 AT TR PSR T - 45BN A EER B A 2 3Kk1b
BERILEYAEREEZER (Fo en=1.05,p=352,1°=.00) -

&K+— 4B~ FRE TEPBERIKCBNER, WERDH

HARAREE EERBHHE ERLBRBER

" M SD M SD M SD
B 308 432 60 4.16 54 422 52
ZE 362 432 .66 420 .54 4.24 .52
TR 217 432 .59 423 .59 423 .54
SRR 294 429 .63 4.14 51 420 .50
JUFS 159 434 64 420 .56 425 52
Hop 670 432 61 412 55 424 52

& Eort > PR BRI T A B A HER RN 2RERA > ERERES
(2007) HIBFFE S B o A A IR A G 2 S BRREE R AHATHY - AT — 20 %3
R EER B4R B RS ANL A 52 - HEAR A T R AREME ) T 23K
BRltE ) BAMHESEEVER - BURE P EATRE TR SR AL dkE
# - MIHEHCAEAREMANNE - ARCE AR IS 2REE » TEEEE XL
FERET] o DUt A REEILRA (R - HEES (ARG -

H Al & BB TR K R SR M R E VRS L G B NI AR - A
WFFEREMIET - FrA el B MR ERRIE N © AEEBRERHC » BRRHS S Z R
AE B - BARREARC A RN SR E—EE - 24 FHAR S TR EERS
LI > g8 S R 2 EEHVE R IEE A TRERT © RGNS [SHRMES
SRAE BRI RENE © BT IRA A SNBSS REYERIE S ] R ARG
EFAEBTTEAEE > A HBMESRE - S— AR MR & RS/ a5 RT
FICHERRE - B R/ TRV R AR Bl AT 2R Y 23R bR - I
ERAmmEEREH R - Ut~ &K - BUA - 1 g FARE > UNEHCH 2K
AREE BIMERRBAVERERTTE - #RTHIE > EREELETEESTHR
ERFNVERTE RO REFERTTE] -
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3 Uk

Ky HVE R " R ELELRIEBMER , » DTHEPE4EE 2R
RERAVEL R - W TR R R BT R B R IRAER A Z R - AR
Robertson (1992 ) FYER{LHEm AR - IS LAEMES - fRF T » 5L 250
fir =T C AR A R A Ry TR A » DUEHE 17 - BRRMERZE TN E—2
Wt EERNARERB U EHRERNEIE - AERNWEE L2 - B
EFMY Cronbach’s o {485 .88 » Wi{lEl 43 EF2HY Cronbach’s o {48457 Bl £ .82 F1.86 »
FUREA RN —BEEE - ZRI65E - #ELL 670 fs#ETtEREN
ARV A Ry IE AR - TEF 4SS T R AT RS IR R b7 ~ AU L less A
HIREEMERE - TN TEFEESRLBER ) 7 10 8 B8 " 25K
M, (6#) f1 THAANREME, (48) Wil ER - ETHEERZESE > #E2A
KEFROWIEHE ARG EECE K E - BB IE TSRS S A B R s
(BB EIRHIA A S (F B2 RS O S BN A 45 B e FE 5 P8 0 T B A sERY i BRdt 3. -
EReEEE R EREAREN - w2 R SRR EREAE - LRI
IR I EREFEHEIERE - BneRK(LBNERAARENHRERE
AE 478 FH I~ [ P S B S B M B [E) A SR B

TRIB AW FT 3 B B2 4 2 PR B ATURAYERE » BRI B4R - 5
ZIRALRARE R A A REEA SER A EEE o ATt —(E T2 e 2R S
HIESRREAERE » T OCRIEASKIZE B 8B R AT B EAVIE R e -

L AHFTEURERE T 2B ) AP EREEE R S50 £ - HINESY
I E YRR AEAERE - REEIE - 5 v sl e TN B AR
ARARAE DT - IAREREEARRA -

2. RS ATIERRFRE - AHTIE £ E RN FEE R i B oh o R I A] SR S
FEHMME R IEE: - TR T UGBS &R TR A B 5k bad ey
FEAL - RITEREI SR 2 BRBEREN S (K -

3. ERWIFEHY R REHERRIEE T VA R BRI - LA SR
B > RACHTIIA ARSI > fI0 © BIONTEEER « SMREREI S - D RaT
B 2R bR Ay A REAHR N -
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The Development and Confirmatory Factor Analysis of
Global Awareness Scale for Junior High School Students

Jen-Jun CHEN & Shu-Ching YANG

Abstract

This study aimed to develop a global awareness scale for junior high school students in
Taiwan and to validate the scale by performing exploratory factor analysis, confirmatory factor
analysis, and multi-group invariance. The preliminary scale was developed based on the relevant
literature. In the first phase, 250 valid samples collected by purposive sampling were used to
perform item analysis, exploratory factor analysis, and internal consistency reliability analysis.
In the second sample, consisting of 670 junior high school students, confirmatory factor analysis
was applied to check for model fitness and cross-validation. Finally, the different levels of
multi-group invariance were examined. The results showed that the scale, containing 10 items
with two factors, exhibited a good model fit after model modification and had proper composite
reliability, convergent validity, and discriminant validity. Measurement invariance was confirmed

for junior high school students across genders and grades.

Keywords: global awareness; exploratory factor analysis; confirmatory factor analysis;

cross-validation analysis;, multi-group invariance



