€ T B B2 T )
EH=8E—H 200646 4 H 103-128

e g% ] 6 B {8 ) 8 2 L
PHAFE N IRPZER

BEAERY RRE?

mE

AARZENENRAEBRNEEELRETRENER  REEAHEH
B EHY AHRURMTHKEFCEBERAARTLL  ZEHEF N NEXRT A
FERE  EoopBEHRHE 20 EFS (B) » B B/ £ 2400
L% AR > SIEROIRIL P E 1200 ABHZ4 > UHEFH A BUELE %
AL, FA 1200 ABHEKA > BERFRARAL LHAELEHE AR BEEEES
BR2EBANEUFT L > Kl EE (BAR4E) BEEAaEE (KEH) g
MERRECEANEHCETEHY -

MRGERFET  BEEMAEGEMENAGAZE ZEENERBELE T
B B ARKEMEEB ER L AA NS HNRERAHE BERELSYERE - A
ERZ -ANWEBLEEE (BEEHELE THER SRER ABHE) NBETH
Y H WAZRFEEBEH CTHER ABHELEEZZE  BEASBER
FEEEEE(p<0l) EETHBHWZERH0194 c AUARARR T R EE %A
Fzhh o P URRERIBWAZ EW AN AR EF4EH & #4E MR Cohen's d
Bt EAIT2 BTRMANTHENRFEER  MAET SR ERNZERZZ B A%
RYEA MERFKT LEERNER  EEH LRAERHERNEE -

L ERAAREAFNEZHBNENERIF ErERNAEEREX
A AAMEH R ELEENERR Y AAHESNEEERE > TR
ETEAETRAGARBRXBEN IR B L BABERNBET LY > HERSE
B EREREETITRRFTENAEIEE - b > AR A ABBEEEESKE
BN EREAAHRNCEFERYE  ARHEZELBENTITRRYTE -

FiRET: HEESRIE ~ B8 ~ iatg AR~ ARG FNE

1. %48 I BEERXPFREIBE P OB

T F#H 4 : rhine@cc.hfu.edu.tw

2. RR%E > BXBUAREHFT LA URRHUFT EREXARAETEF CEE
EFE#R4F : mnyu@nccu.edu.tw

ok B ER : 2005.5.20 5 BARMSEL £ 2005.7.20 5 EX B 2 2005.10.16
AARVZEZFEFRBEAF B REE > MBI R L4554  NSC9I3-2413-
H-004-008 -
HERHBEHIRZITEER » st R R & 2005 F5 A 20 B A
HELxm T2 RE - HFEAN BESHHte -
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Comparison of Internet and Paper-and-pencil
Questionnaires in Taiwan Using Multi-sam-
ple Invariance Approach

Sen-Chi Yu! Min-Ning Yu’
Abstract

This study examines whether Internet questionnaires are as psychometrically invariant as tra-
ditional mailed questionnaires. A random sample of 2400 teachers in Taiwan was divided into ex-
perimental and control groups. The experimental group was asked to complete the electronic ver-
sion of the CES-D (Center for Epidemiologic Studies Depression Scale) placed on the internet,
whereas the control group was invited to complete the traditional paper-based CES-D.

The multi-sample invariance approach derived from structural equation modeling
(SEM) was applied to analyze the collected data. The analytical results show that the two
groups have equivalent factor structures. That is, the two groups exhibit equal factor load-
ings, covariance matrix for latent factors and measurement errors. The results also show
that the items in CES-D function equivalently in the two groups. That is, the instrument ex-
hibits equal validity and reliability when administrated to the two groups. Moreover, the
cross validation was also approved by the results. These findings demonstrate that the In-
ternet questionnaires and traditional mailed questionnaires had equal factor structures.

Given that the factor structures were found to be equivalent, the equal latent mean test
was then performed. The analytical results demonstrate that the four latent means in CES-
D are not totally equal between two groups. Concerning the four latent factors in CES-D,
the latent means of "depressed mood", "positive affect" and "interpersonal problems" are
not significantly different between these two groups. However, the difference between the
"somatic symptoms" latent means of these two groups is statistically significant at o= .01.
To investigate the effect size of such difference, Cohen d statistics was utilized. However,
Cohen d statistics was only .172, indicating a small effect size. That is, the minor difference
in somatic symptoms, 0.19 point, albeit statistically significant, does not apparently lead to
meaningful clinical significances (effect size) in practice.

Analytical results indicate that Internet questionnaires and traditional mailed questi-
onnaires have equal factor structures to. Both CES-D questionnaires exhibit equal reliabi-
lity, validity and factor structure, and similar latent means. In conclusion, internet questi-
onnaires represent a promising alternative to traditional paper-based questionnaires.

Key words: Internet questionnaire, depression, structural equation modeling, multi-sam-
ple invariance

1. Sen-Chi Yu, Assistance Professor, Center for Teacher Education, Huafan University
Email: rhine@cc.hfu.edu.tw

2. Min-Ning Yu, Professor, Department of Education, National Chengchi University

Email: mnyu@nccu.edu.tw

Received: 2005.5.20; Revised: 2005.7.20; Accepted: 2005.10.16

Acknowledgements:

The authors would like to thank National Science Council of Republic of China for the sup-
port given to this study. (Project Number; NSC93-2413-H-004-008)

— 104 —



HHRY ARE MEMERBEREZILE SRR EUT FEZEA

= fham

I8 = e PR A B 1 S R o e A B e A N AT B Y AR~ A
MRS A B R ETRE R T HOER R E - MRS th B B S DUk O 3
ERER RN RSN E - RIS - EEREAER L
FORFRER A B ZE 215 7] BE (Birnbaum, 2004) -

25 e % 5 FH 2 1Y) g o 225 P B A M P i R % S EE B R DR
TTLHEEATE - AHRARY T R BT i e AR S R R [ (Web questionnaire, on-
line questionnaire ) -~ fEESFIE (Websurvey) -~ f8ESEES (web study, internet re-
search, on-line research, web experiment ) & ( Birnbaum, 2004; Couper, 2000; Dillman,
2000; Schmidt, 1997) - IS EA NYEE: © Bt DIBAREENS -
ARSI B AR AR A R85 M (large population access) » (E1SHEES G (1558
EHHARTERIZ T ) BMIMERUE - BRIELZSh - wis B mE A R EE - 15
AlREVS f B S NRRRL R B R IR R A E R SRR S AT RE - HR - DR 1%
R S - MR R R B0 SR LU R E BRI - EF LGS
IHFEE A TREE RENSCFEIR LU B F 2 - #aEg BB a R & =5 T
W HEEHFSE S » NN TR EAEE AR RS m A BN - hE R T
Lilg A TJEERY$EER ( Birnbaum, 2004; Riva, Teruzzi, & Anolli, 2003 ) -

HE R B 6 Bl g Ll YR - AN A B 5T P B s B E AR A
ZHE AR LE T ER M - I H RS S R R BRI RR
& (5E{EPSs > 2005 ; Buchanan & Smith, 1999; Kaplowitz, Hadlock, & Levine, 2004;
Riva et al., 2003) - {HJE - #EEEIERIERAHFEAIIA 5iEE FHRET B
jj °

B MRS EDHRRNEERZE (coverage error) - HHREE
e R il 22 IR R s 2 922 5% (Couper, 2000) - H AR RS 2 FEIA7CE A
HeampI R RS - 2R S BRI Ba R R S - HRMERSIEIFE 52
H% & fiDAFE TS RE - B84 HIERE I E2 R/
& o Pl E e HRRSE T EBERE ) W ALEE B3R
SRR FHENS - A —k2 AR T MR ERERE -
B FEFTA B E B A M - S T EERE - BaEREN
Fe] e A (1T e B 1) 7 225 R AL 5 L FH & OB 0 - A RE A e (R 2
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HR o H LA PRETAE RS 6 B S R 2= B9 - MEERREE (a8
) BAEMEE FEEEBEEEA - e (REH) RIRBREAIEHE T
% (Buchanan & Smith, 1999; Riva et al., 2003 ) - {HE > SEF{EEE HIEERE
A HIRRES o Bt MRS AN TR R AR - BRIt AN - BEEMERR
AmAERE - BB e R - Bimbaum (2004) $5MH - FHERREAE -
e B [ R A Ao A 2 R B e ) S 29 B sy B R B K » Couper (2000)
HIRZEEE B - AHE — iR B > HEES (0 & R 2 i = 2R ~ St AL
FEFCHEE o Flemming B2 Sonner AYRASE ELERFEFEAIER UM PSR AS ~ HEEE /Y
HEEMEEA - EEL M = A RIS S 5K ER - Mg LvE
FEMERR AR B ML R RELWNHAIRES » I B8 FE (515 Couper,
2000) -

1 18 % ] 76 B — i [ 5 L B /9 & B b 98 U5 i 0 Buchanan B2 Smith
(1999) HYRFFEEEE » MTEREAIE A H R B8 % (self-monitoring question-
naire ) FEFLHARMIROEE &R - (H RTINS A S EM B AT
FIREMHEE RN 2R » MBS AR i 11 5RF] 67 3% > ERAZHARE
EEEMAK » MBEEEAKIFEA— - Rivaetal, (2003) DIEMEHFAE (A5
MRS A~ ABREZE ~ NmdhmtE ) DUR S RE RS R i 9t TH - R
HEAIES ERA MU (ERERMHE) rRZEREE - M H &8 R0 EE
EAR - FIHEHIHEBE AN RIS [ - BB R RN H B
A CPEFRE 23.8 3% » FReAAHE 16-41 5% > fREEE 4.1) - FHHHEHER
BAEESERR (CEEE R 22.96 3% - Fle 3 AiE 21-28 B 0 1FHERE 1.57) -
Rivaetal., (2003) 7Efdiam-H AR » MBEE#EE HETER T - AT rEsEH
MRS B B EM MG TR E « FltmiEitsee b BRI A
Patsnitk - R e RRI AR AR A RE Y - Rt MR Z PR -

PRI Z A0 FHI R E S WS E 2B EN N BIES
(dropouts ) B~ [E]178 (nonresponse rate ) FJfE (Birnbaum, 2004 ) - JF[A
AJRER » PHE A Y B & [ O A 5T 2 Fe e h R & IR Ay el - H2
DEWMFEHET AR S AR SR E R (Kaplowitz et al., 2004) - FHLE5E
B B T # 0 M SRR E A I % (Couper, 2000) 5 FRILZ
Ah o SE AT A S R~ FE R RE - ER A SN o
G B A B -

7 P o AR AR B TR SRR o (BhRR EEE i SRR
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A M [ AT SR R E B & B E M S A MR ARG R - TG HEE BT
FTH HE N R BR R AR ARG AT ISR - H AR K 2 B R RS B SR T
(Marsh, 1982) - 2[R AESGEE MR &2 s A 075 AT
KIRETEVFERI ATV 7 - A6 HAEEE RS T - R R ERIERA
EEEAFERERL -« KL - AIHTELAGE F/ N AT R TR RS - TR
s B R A T - B0 (R T RE ISRy R T G 1 > SR T
AT HEEE IS HIBERG e 1 - IRIBE R G UM TS (ARG » 2005) 84 -
T T I L A G R PY BY - SEE A PR Sk o A T /BB
MEHER - SR RSP cF » RR BRI ET—4  RETHE
MR E BT E = - BN LA A RS - (S5 E R E RS
FERERZEH T E » BREGZAIN  STFER A P BRI T B o DL
ARAERE T H s e - (0155 18 B0 1T HE B R B A S R (R SE IRkt - gk
A EELTHE IS TG P8 7 78 2 R 2 B S R T S B R R A 52 -
TEAMFERI TR E G2 7 - FR/NER ST R o & 1T A B T s b T B
R EH o FU/NEHATEA L HEMERNENZE - BB MRS ELE
f o ELECN S S A RHRE ST 2 T s B nl R © BRGS0 - DARHSE 5
ERAEENS - R EEREF - HEMRE A NER - RN
Al B A Z G 2RI RIEF RS - F AR E > A B AL LT
# o HERERONZ A B EE 5 - K - (88 g EE AR
EENAUS 2 ER AT RIS 1Y BRI AN A EE -
TEAMRFERIHE LR T H - AAERARTREF LEEZER (Center
for Epidemiologic Studies Depression Scale, CES-D ) Eif7e T H - RIBH F i
A HH R FIT2E (World Health Organization, 2005) » B8 ~ J&iE ~ Z30K &%
ROk - — R AJRERR = RE R ERN T BEEENVTEZAEE - H
AT A A/ INER R B i A A A e BB B B R YRR iz o BT B
[t ZES TR EERS - CES-D EHEIRERFHNEEER . — (Kohurt,
Beckman, Evans, & Cornoni-Huntly, 1993 ) » H%fEES RN A - E0E
TR B M ER IR > EFE O EREEE - T - KRB YRR
(JEF%EA > 2003 5 Cheung & Bagley, 1998 ) - CES-D HYRE H 3511l 58 2K IR
DSM-IV (Diagnostic and Statistical Manual of Mental Disorders Fourth Edition,
American Psychiatric Association, 1994) » BESRAE & F AR IR EEA - [HE
BEOE G — R AR o ERIBIRESECTHE > CES-D UG AR 20 /B - 58 & 8 15
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BHIERA

TEMET 3 M J5 kT - A SRR A AS i T AR SR 2 SRR

( multiple-group invariance ) 387 (FRE 2006 ; GPHEEL » 2003 5 &= 5 87 »
2002 ; Bollen, 1989; Joreskong & Sorborm, 1993 ) - K585 i i 6% B 57
CRIE G A HEEROCEETERMT - M S HEER RS E SRR T
o HEh e TSRS ) nDlE - IR E M 2RI T ARG E
Tk T RIRE RECREIRIR IS - FEERRE R IEZEEIEE (5
i > 2003; Bollen, 1989; Byrne, 1998) - Bollen (1989) fEHHI &< H
HIFE PR E BB TH C 2 BB ST H I EI A ROT - AR ¥
& T B R i PR SR AT REAL B AU SRR o D140 - B EER AR Y 28R
(&) mIDIHAIEZREIE (REEL, x) KINLUHE - iiEaIBERAI LI T

I TR RER x=Cre- WRESEHFHEMS TR
X =0.9¢+e MHEREHEZEMS @ AR - x= 0.6+ - KBHIE TR
HIZ2BANE] - BRI R R TEE RN 0 B - e (0 2 PRy B 52
SRR B K - S R 22 RO (G EEAS SR - KRG - A0SRl R R S 1R E 1S i
Al > P RESy B R S S R A s TR AU & -

KRR Z B FE TR E ARG N Y5%EE - H5 - G LIRS
FERIPRE R R PERIERZ T - A RIEEAR KR A - HEREE
R E R HIERES - ORZR TR — A KIERI BT - A EIRISRA ]
REE 1SRN RN RZR 286 - ORZSTHI2E > G REARE - REL
R R - 12 5% - fERRMERR iR e h 2 He0= R EE e
fritmr (BRI, 2003; Tabachnick, & Fidell, 2001) - FHELZ T DUgRE A
R TREE R AIGEE T - AT DA BRI AR A2 A N FHY
BRAES ERH A 25 Bie B S RF - Sl HL 7o e TR AT 32 & e B[R] 3R 2 i A L 2
B AR IS - R - BRI SE M 53 A o] DU RE g 2 1 51 /Y R
A (DIERAEESE - FEEREGHARNEAEMEEER 5 O/
EEN  ERFERGEAZ G R T EET HAEMEENKRELRE @ O
R PR E BRI SI9% - OERNARZEBEANFENEAFES
A DUEISAE X E#EE (cross validation) (Byrne, 1998 ) o

HR - EEEERERET - bR T ST R R IS R SN - EERE—
A RIEAER—RHE LR - B2EEGHEEHEMSRE - s
NEAENE TR EHEREE 2= R - FHiRE - 2R FEER
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AIEEFR ERFIGH Yy - E BT PEEERRE - HEERIMEZRE
HETHREERNER - 2 fE Sl EREFE  HtEEHEER
T o LG EREGE - FERZE BT (covariance structure) JETGSIRFHY
HIEE T » T8GR (mean structure ) WYELER: k23 @ fEMELANE
AR ZFEIFEEZ T 7B E (latent mean ) #YELEL ( Bol-
len, 1989; Byrne, 1998) ° [ Z AT - 27 DARS & B3l AIREK -

T L B P G B (A R S U FE 05 18 > B e se B B i B B R R
EEMEURERE - KREE - &R 0 b N 2 R 880 P8 CGRIER,
2005; Buchanan & Smith, 1999; Riva etal., 2003 ) - {HZLUEF A EME » fHE
RIZEE > SR ERECEIEIBENER » WA TR OHE &R
HIFHE] > EREEEITE LS - ERZ DA ARG TR R4 R A A
B BRI ENE - A e E R & A s 2 AR DEETERE -

AWHFE 5 Bl R A 7e R PR RS T (HEESAH ) 255 mI R E AR
& (M) o W78 —2 Ll s B AR S A W fH B AR A B ) S R R 3R A
o R E R S RAFI etk rth - It AW 27—
WA NE AR E - IR S EIEE - WEREEGYE - BAEYE
ISR A - M RE S0 EREMT 78 TR SR AHA AR B A HERRRCR - it
GEIEENESES - EIIVRE R NEL 2 IE R E i

iH7E R e R A B A FER R IR T BT R ATET
FE LB 1S5 VEAE PR B ELRL © VEALE PR3 PLsAN [ e S 48t B
3T BATEEE BRI SR BAEHE o tH9E 2 HAY > BITEELE A R AE H &
TH ERE A LUESMHFIRIAE R - A Al DG —5 1 e s a2 4 R E i
BRTHYRE AT -

& MRS

— Rk

AW TR LB S M ER 2R - FhlaEthEsT (B -
B~ BN BB T PR AR - R LIS R R R A S
AR (B~ Bl ~ BI/NAITRYE » DIERCR AL  S2Si EiA B L B kS
PEHIGE R 38 B ~ BIHE 57 A - BI/N 205 fT 0 JEEF 300 FTEREL o AERTHIEY
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B o FAREMHI 8 (ZHHT (Sl 2400 A7) I H Bk IRHE iy
4 [ R Mgl (ARG LAMEES FE) > o0 4 AR AR SR (BRI DL
&)

S HRLTA

Z< | (Center for Epidemiologic Studies Depression Scale, CES-D ) 7| & & #{H
]‘@ o

AEFRIL 20 0 PR Likert VUBLERET) - BORZ A RIEMEEE —H
s RN iR R RE R R L5 TR (BEAR 1
K)o~ TESr (EEAE12R) o~ TREIN (BEE3-4KX) 4 -
"RERANEE (EEA S RPALE) | - RIBHBEREREER - 2506 T 0
oy (AR ) #1343 (REZAL) - RS2 605 nHlERTEE
AR - B2 EIRSEENEL L AR TEH - 85 165 LA RilE:
Y B EE = e ke it (Radloff, 1977; Shaver & Brennan, 1991) -«

AR ARRFFENEHELE - MIERE 2 REERAYER (de-
pressogenic symptoms ) & SR 8 AN @ B iR B PR M4 52 B (Shaver & Brennan,
1991) - (HE2BGEH R — R4S > K - R E& A 2 ey -

R ERALBIT R ST - AT F A R B Al R & 5P €Y Hamilton
BN Raskin BRI BEHE Ry 0.44~0.56 - KEFHH o & 8RR
By 0.81 » M1EHEEEEEER MR ECE 0.90 (Shaver & Brennan, 1991) -
Radloff (1977) $GfaHI AR G A1 B A B BRIFHI&E T RE
{EEHRETRE A - REEEREENE SRS -

R R TTIE > IR Radloff (1977) LIEBIER AT AR 517
CES-D B HHPUR E i B85 (depressivemood) ~ [E[A][F& (positive af-
fect) ~ BB AEAR (somatic symptoms) ~ A FE S RE (interpersonal problems) -
Cheung B Bagley ( 1998) DI dEMilE 138 R FHIHFTH RAFGRIEH > &
@ #E A By CES-D RRHLHIEEAIZRAEHE « 2 EEIR (depressive symptoms )
K NBEME (interpersonal problems) o AR5 LLLE M fE A SR 4518 - i
TR R R AT - AERBH - DIGEMENBAITEAN S - HEZED
ERHEAEECE (= 736.94 » CFI = .98, GFI = .92, RMSEA=.055 ) {&/ EEX]
ZfERE (=1501.21 » CFI=.96, GFI=.89, RMSEA=.082 ) - ZFEflAYEaE 4K
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TR FEAE R o

=~ RS

Ry THEGR T8 R HRE - AT LIS BB S Tk SEBAE
R EHVALE EHRIEIRRE - I B EEE - F2alEEmE
e SRR AT IR B R 2 > RIREEGEE N a2l & B
&R B BUREE B BEF EA8 U5 (http://edutest.nccu.edu.tw
BRI BGPTSR L DR ARHS - R -

AW e Ry T 5 A8 B [ 6 ] BE HY B R S % ) R (multiple submis-
sions ) ’iE{E%%E%%HEﬁﬁiaﬁLJqJ%Aﬁ; B (RS - L JE S A IR RS -
AREFETTIHE - T AREHE —

FEMB RO > ARWT5E 03%&@?E§%Eﬁﬁ%?éﬁjiiﬁ’ TR A AT
o EITHEIL - ARTTEERERM ARG > EEAFINE TR - B &
T RER T ARAIIRA] - BET R R B A S o HK - AW
F R LA E R B T B E A TR A S R - (25 EEH Rl
B - ZEE ATRES AT FE B R (ERL IR B O BRI bR - AL
BB T AR RE - WA EREEEE G/ WH - Z#&
N—TEREHPRAREETEHAEREE - I AR A Eif
B2y B R T AAGE 1 52 54 & BT T I -

AW FRAE_OONE+ZH + = HE — K& LS o S i B AR S A 5
1,200 {7y - 3 HAERSEZ RAETTE — KN > AR ZRAETTEE AL - [
AR A R EIGIR Dan = 1 s

K1 RBSOWRER

GESTR & &4
[EREEE 4 H—k H=k B=k EMR#
w3k da 311 195 35 541
wEm 401 173 56 630

PARICREED I S > AWHIEAEM R E A (D > [BICRZ R 50%
(45.08%) - ELAAZERIBAENE & (Alreck , 1995) 15 > [BEIRALE -
BB AW IR Z B FE IR -
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s S A i

(—) EEEHEEFEEE
feiti AR SR IR AYRA (R - PTLAE T H1 #2283 (Joreskong
& Sorborm, 1993 ) :

n=Bn+I¢+¢ M
y =Ay+e @)
X =AE+0 @)

Hrbn, ERVBTERIE > x, y BBIEEIE > A, AVBRZEFNE > &, SRiRE
JH > B, TR fGRE2 8L -

fei i AR R AT UGE 2 E A A DAL ¢ Av Ax, ©5, ©,, B, T, 2,
O (HY, Ok s Ry s EER ) o D2BRAEFE—RA SR
EBEREEFEMHEE - K2 SRR » iR AR E A
AILARE - DOHEEEANE » SN SHE2S 2 EMEENEEE (measure-
ment properties ) > EERESH (REEA GA) HIAL Ay, 05, 0, 155 - HFLE
G

A==+ =A$ @)
A=N==A 5)
0;=0;="---=0§ (6)
Ol =@} =+=0F )

(=) BEFTHEAIEE
BESFEIEE E Rl T VI 8ERE . (mean structure ) KHEFT: TifE
R AE TR R E T s AR o TR - BERA T Ly
feitls ; (covariance structure ) RAESTIHT  fEILBEFERE 2 - S HTHIEEES
FERA B (R gy - 8 B B A R FE R 2 80 0 P BB IE R I &40 2 DU
FAEIERBEI 7 (deviations) ZRAEFTHY » KIL » FERRET B RS RE RV [B1 55 5
20 BRERTE N 2 R TR EE BE o FRAM AT DURT i B Ay (el i 7 A2 Ak o 3t
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BEHERE (Bollen, 1989; Byrne, 1998) 41
Y =px +e ®

FHICHY - B BERTE S P B s B Y BRI - Bl AR =CAT ] DUE
A

Y=oa+pX +e 9

W AR PEEEERZT - ARO-QO LS

n=a+ Bp+I¢é+{ (10)
y =oty,+Apm+e a
X =1+tAL+0 (12)

Hrf oty vl BEREAE - R TR R E EOE -
VEAE H 2 TH (O B BV E (R B TH (WY T B AT DA M AR AR

E) =« 13
E(p)=(1-B)'(a+Ty) (14)

2 EHMRER

LG AWIFE AT AR ERL - I LISREL 8.5 RfR sACHETT 40477 268657
BT A R RN R IR T

— R EREAREKRPI AR RSB EMS
Z b

(—) =EREAEEER T
TR T E LR AFELAR IR - #£17 CES-D HyEazg it
KZ ST - E—FEEEERZ S ITIRZE (first-order confirmatory factor analy-
sis) M > ABFFELAREE 1371 EEEA - iREE Radloff (1977) HYVUKIZZA5H:
E& 54 (depressive mood) -~ 1E[a][F & (positive affect) ~ HFEEAR (so-
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matic symptoms ) ~ A R[] E (interpersonal problems) i {7 Eg 28 14 K & &3
BT o ATREERANFR 2 A o 7R =0 Ao R YR T - AR Bl B A E
FofEfs ~ NI EE AL (overall model fit) DL AR RS PAAE A 8 58 A B2
(fit of internal structure ) = RJJHIZKFHEIRAAVERMEZGEACE (TEARHA -
2003 ; 2/ Ak 0 1995 ; Bollen,1989; Byrne, 1998; Joreskong & Sorborm,
1993) » DUNELH = REFE S HE 7 R R
B fEEAHEEERE T HE - WARBREA PG 2 EE S A

Frr)E (BIANIEESRENR ) ~ BRENSREE - HRESEAEFEHE K

1% o

W

X,?\

DL sl HEE 2K » CES-D Z EAGEEITEIE G 1E » bR T (FA21SH
BLH M N —IR 1T ) O HERFFEEK -

B - R UG SE O 2 APl P am R U B B R R BC AR - AR SR
DURFI&IaERE (), GFL, CFI, RMSEA ) #E{TIEA BB H AL Ehe & -

TEERHEZCEECRE JT1E » = 736.94 (p <.01) » BURAIEAFCH-R T8
ERIFER » ERMEXAGERCE N ME - B2 R EEEH A ZRIRE
O & 5 (PR A BUE B B (R 5 (model-implied ) 524 B fH [ g 3 2 [
HEACE & - H A E & E (PR e st & (Joreskong & Sorborm, 1993) -

B RGteE R EARRH (unrestricted ) Y RFHS 58 BUE [ 2 5 55
AR AR & LR EER - 238 - Rk & 1Y B (RE% 2 Ho: X=X
(0) » FFRINEBZEFEZFHTR LS - RAMELAFGITZHRE
GE 0 PIAERABUA RS R ~ BIES BRI B R - ERFFGR ERS
(P R MG EHEE SR E R IR BB R E) - W —2K - e
(REx RO T o B PR B b (BRAE-1) A Ea iR T 50 » B E g
A A IS R AR S 2 R e & (Bollen, 1989; Mueller, 1996) -

bIEE 2 B R B EE R T ke BB ES - fEE R BT E > R
HRERN A BESRER » BB L BRI E SR %% E
HRESTED BRI - RGRE MRS 2 B A B 5 28 - (328
W IF » DURBEABBOK » A S IERE - AEN Ll LR Rk
TE AN G & R E R ZUE B AR SR YE - R L #GE & 78 BRI (nes-
ted models ) FHEAYAAHLLER o EHAARIATERIER A B EE 1371 0 (KL - i
FeE EE 225 HAHY @ Bo R R AR R B RS SR B B B AEDLR 50 B R B
IR E A 5 ] > GFI ( Goodness of Fit Index ) =.94 » K fR .90 HYFEA
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ZUOREHE - EN AR T R B E BB RIS /7| » RMSEA (Root
Mean Square Error of Approximation ) J2{fiy 845 A8 Bl i (o (LR =X e =& ] T A3t 8
AR ZRZE > HEREEZUHHERIEEEE - KL RMSEA HjE
=X R 8 R U (B2 A Z BB A B B iy 52 8 (Browne & Cudeck,
1993) - fEERARREE - RMSEA = 0> RMSEA BUK - @l 8 - BN
RMSEA HJEFH|fE%E » Browne Eil Cudeck (1993) 20k RMSEA< .08 2] #:%7
[ » RMSEA<.05 2380 B AF - Hu B Bentler (1999) 274%.10 DA FS@EEEEAN
f# » .06 DUNAE#EEE BT - AL RMSEA=.055 » MFFEEK » AR
#J CFI ( Comparative Fit Index) =.98 » FF&ER - BEMS » AERFEER
MEFRBIEFREE SRR T » R &R B = R A B 1S 6 -
TENTEASTE T > bR T BN - &8 HAI R R & B E K -

% > ZEBRANTEAESEIE TS - WA AERGEEEE 2 Bl
CBIR A EAL BRI BB B DU AL e T 2 B /K e - AHE NI TR S
H o Witk > AP EENRZAFTERESE 05 DLE - B2
TKHE o DI FIRAEHEFR K » CES-D Z EEACHACHEE AT > br TEEIYE (FRES
FEEMA—RES ) 24 HERRBFEEK -

= EArf - DL CES-D B8R =0r AR (EACHEEERE - BAY RS
&~ NEMAEREEEE) - FRTENEZA > HERERFEEK - HEER
B EEEE N ENRRZE " RAEE |, (negative word effect) (B
EX > 2003) &R o S AIREAERS o LR A B S DU mIRE R o AT
RE® 5 [ S mERE T IR - DU SRR GRS - HRSUEE SRR R
FEANEE 5 DI EHERT S - WSUES R R E R EREN -

H#R CES-D Z2HAMER FRERRANEEZEER S — (FAH
2005) - ARETER T OREF A0 ERAVFEEELET 73 DUEEIR IS Bl ELER - RIS
#% LISREL Fr#t#gRY{E IEFEHE (modification index) JICAE R @ £ &R
CES-D Z JF Gt

TElE 1 —FEEEE R T EE R 2% - ARHseET —REEEE RN R
i (A0 2 Fror ) o 3R 2 EECERE AT LAIEHS - CES-D W - FEERaE AR
SHTIEISSZFF (CFI =.98, GF1 =.94, RMSEA =.056) - &H7%iE VB ER =
AN E S8 E B EE S - B RS el &l MR IKIRE IR EURYE
T > CES-D BYJRIA K45 #% (Radloff, 1977) R EELG A TE & FH L
£ -
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072> Yl |
080> Y2 |
048> Y3 |
0.72
037+ Y6 |
055+ Y7 |
049 Y8 |
0.57
0.47 Y10

S R TTI M
oan-Fym 1/ 0%
073+ YI3
047+ Y14

—1.00
0.42 Y15 0-7/5 @

03~ _vi1_| 0.82
038> YI8 |
19
0

— W N WO

O g Ao
0o L 1<

—_

(o)

S

Soo/Sctood

032+ ¥

Chi-Square=736.94, df=164, P-value=0.00000, RMSEA=0.055

Bl 1 CES-D —F&5R3eM R F 2047

(=) BSHRARFTEHEEFEREE

LREARZAGEL S ERP > B A E S RIEAR G HEERY
fafER Nz % FOEITIHEE 2 BENE - AR AEEER (Baseline
Model) » Hiom » EEZ AR F A1 2 LB B b - Be X2 fREI & A 8y
iz (the least restricted model) » H HEREE T FIEEAE A MERRIAEHE -
EARRE Ax, O F1 © FHEFZ2EESE - AIREERATSEEE BiF - 4 A2
HEATRRFIE BE R0 (Bollen, 1989) -« HZE 2 A% - BRUERE A @ Fl & ]
DI (= 940.00, CFI =.98, GFI =.92, RMSEA =.056) -
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H

byt f

0.72
0.80
0.48
1.00
0.72
0.37
0.55
0.49
0.57
0.47
0.55
0.31
0.73
0.47
0.42
0.52
0.73
0.38
0.32
0.45

R R N

*

borotd

Chi-Square=777.11, df=166, P-value=0.00000, RMSEA=0.056

2 CES-D —PEBRZSME T & 47

BT AT HRYBEIERE MR AR R af &L
% - NREREIFE e S ERENT R > EE2FEANGEE28I9%F (equa-
lity of scaling) HYEE ZEERIERZNIGFNE (Bollen, 1989) - HFR 2 1]
HI > A AGEACE IS S > T HAY = 9.56 <y (df=20) = 37.57 > 8
7 R AR AN B P S8 DR SR A -

TR AW 7etn e i AR 3R & B s B U S 0k - 3k
2AH > A AEEC RS SRS - T H A = 13.63 <yxb (df=5) = 15.09 >
BUR A B A B S R A DU S B B e -
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K2 BREEERER

Model | £ | df | A¢ | Adf |[RMSEA| CFI | GFI
DR RBRBER £ 24 (CFA)

First-order CFA 736.94 | 164 055 98 94
Second-order CFA | 777.11 166 .056 .98 .94
SHARFEMEBHENS

*f?a ;ﬁ;eHl\fj['g’del y | 94000 | 328 056 98 92
BX=:H, 949.56 | 348 9.56 20 054 98 92
BAZ Huo 965.68 | 353 13.63 5 055 98 92
BA : H,oo 982.02 | 374 | 17.98 20 053 98 92
% HARBA T HI T

BXW : H,0, 982.02 | 374 053 98 92
BRAZE : Hoox | 102331 ] 389 053 98 92

FERE 2 > AT TE R E R E AR AT 2 8BS - e R R R A
AEHEFENRRE MR - HBEEE L ERE - i 2 7 BEAHAYE
FCE IS8T > A= 17.98 <y (df = 20) = 37.57 BURH IR AT A
ZHIIHTE -

FH_ESRREaEt AT S R A A B R ER FEA TR
PRERN R > WA EERNANREME - HRBHIERE - JIERE
MR R R - NI - ARWTIERR R - WA ER AR ER EAFEE
Ay LHEEFRERE -

= BRI R R AR A R R S

ARBPFEHET R AR ZBAER R P8 e fEETEEFIHILRZ
AT - R E B Z M B G HENINRRGE - 4 eesET B FIR
b s bR > fEIREEER T 2 A > R e i R T R U AR AR S
ERNVILBRT AERE -

FRRF L AR ERS AR AR SRR e g - 10 H
EESTHr (AR : Higes ) © 32 T ARAWT ZEAE M B LB A AU R S 17
CFA » i HALFHEEH BIAAVEERIE («) > 7£ LISREL §&i% E75E KA=FR;
MAEARERBA - $87E CFA fEREAEE - I HIRF « BE T 0 0 FEILIEAREEA
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TERHERS > DAL RS AH BLAR AR AL VB R SR B 22 22 - |h3R 3 Wl A -
e i A B AR SRR A VU (BB R R P By B R e (B2 154 - ERER - 5
BHEAR ~ ABRRTRE) 2 - ER1EH - EER - BRI 80 e
78 (t-value<2.575, a=.01) - [ FHEERBZERAEFEEZ K (t-value
> 2575, a=.01) - HERELRMT IR 0-60 732/ - (HZMHATEEFS
FERAEE 0.19 77 KRATEkR THtEHEEE e 2o - E—F LSRR EK
e A 2 AT AN © SETEEE R R E B RN ER 2 S BRI =
R 5 R B R PRET B Bl S 22 SRR (R 58 (magnitude ) 2 7540 K
(Cohen, 1992) - fHERHY " #ietBEZ I | (statistical significance) - R &
HE TEAREZEM, (clinical significance) YR - HEL23H - HMEtBEEE
R 2L E B R 2 SR LrlEHE SR ERZLIRIRECE B FrVE
B R AFIE S T ERNERE - st ARN2EREEER T 25
T ZEMEENETE AL - F& LISREL HFEAEAE RIEE F T8
THRASTE - AR PR E R A R BEUORAZ T HY Cohen's d #fi 3T & 5K G B FAH
ST EAE BB & 0 Cohen's d # 5T & A] LLFE 7~ By (Thalheimer & Cook,
2002) :

)+ (ng) (ne+ ne)

4= (nno)  (ne+ ne—2)

{15

Hrrd By Cohen's d SR E > t Ky t-value - n By EEFMHEASEL > ne S
TR A - AR B BHER 5 EFR ne= 541 > ne= 630 > t =—2.93 > fLATRE]
RS ERy 172  fR45 Cohen (1992) YA @ d=.20 Al R {ERSRE » d =.50
R E - d =80 RS RURE - KL > AR B BEARY 22 R HE A EH]
et ERYBEZEAKHE > HEMREER - MERNZREZZHREREEKR > i

K3 BEPPDBRERR

K
4 AL B R 5 BE R AR AR
wmaFHEHx £ -0.09 0.09 -0.19 -0.15
T2 0.06 0.07 0.07 0.07
t-value -1.38 1.35 -2.93 -2.17
Decision (o =.01) Accepted Accepted Rejected Accepted
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SR ET ERVEEE T - (B E B E R/ > SRZE B LR RES -

B HaREEE

e P A s A A3 R\ ] BGER A E R IR IR P S T - thi 8 L
B~ MEHEFEEEHIGE - MRS RERIEER NS
HEARRBRAE R DU R R AR R SR 81T AT RE - (H IS S i SE AR 1S 2 AU A
REOFFRNERRARE - (DRSNS T TR ER -

ARWHFEZ HIER RA s e B E R R R Er > 25 EEH
SR LB EHERE - AEE TR SRR SH > GEME M T BT
RS Je =R - FERTE I 205 - AR FE LRI 4 A St e iy /N2
b e A 52 > REE BB ~ FERE D IR B B e e A G O e am ey nT 551k
N TEAH > AUtsesk #7245 > I HBA ZHEE S AR E ek
Re o (BRI EES R H B AR R AR TR e LR E
Rttt TH - EER T H > R IR SRAGEE T RS > #
Al RS G (HEESHD) BEMEE GREM) S EINERESBERIIEN
OEEHERE -

AWTFRAGRFEI > M 6 B S W G R RS2 B R - Wil
BAZHNREHIFEEEGSE > WlEimR > MR el EEBERS
PN R A E - BRI - WIS - SRR IENE LRI
Z [RIHTIRI 38 B o 2 P i sy VR B TH AT R B IH S HI &= (Bollen, 1989)
WA ARG ENRR A& - 7] DIl & AR R e B EES (B
&) > HNEFEBERNSEHBFMERUE - [bHh > BN B
9% B rRmERAEEEERNWEEEBERZ (Z81EHE - EnE
&~ BREIR - ABRRE) BRI BEERE - FRitb.25 - BIZEIE
BESIEERN B R T oI PR EEAIAEEE (Bollen, 1989) - FfHEAS

BRYFNHIERZE - BURHATTE 28 BRI R EH B A
FIHERE - #ra bl - RIS MEE LR > BrtiAmRfc2g

ERPHIMERIEE - HREE R B A SRR RS B OR
it H BRI (5 B R > d it m] AR TR Al fE N ERA LIS X
Bag HUSZRY o S RENR SRS S 2 EM RS ]l T B =TI
S
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FERR ARG SR 2 & - AT — 2 PRET g S HE B AR S AL A
BEEERVEBENR LG 2 BEVFIEE S EEE SR - PR
T EVEBERZR (ERERE « ERER - SRER - ABRERME) HEE
SPEEOTE - RS R B AR SR A VU (B BN R P BRI T BRTE
f > IEFATRRE - ABRRER P8 G SR R 2 e S IR R Y 72 52
HBERIBAE/KYE (o <.01) - (HEE DI ILER AR - W02 RafERE

it EAVEER > (EEMRER/) - WEMEHRE LB ERGR AR
FITSE R ARG SR -

ity EAREIWTFEAE R - AWHFERE Rl S G B E S IS R - 15
I AO IR SR DUR A 25T VB E SV 2 8 - BRI I ] 6 B (e R B T
SEIERE B AR OB BRI - RN SR @RS - 1
V& 16 B R ] AR R T 6 AT TR UG =€
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