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A Meta Analysis of Using Structural Equation Model
on the Korean MIS Research
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Recently, researches on Management Information Systems (MIS) have laid out theoretical foundation and
academic paradigms by infroducing diverse theories, themes, and methodologies. Especially, academic para-
digms of MIS encourage a user-fiendly approach by developing the fechnologies from the users’ perspectives,
which reflects the existence of strong causal relationships between information systems and user’s behavior.

As in ofther areas in social science the use of structural equation modeling (SEM) has rapidly increased
in recent years especially in the MIS area. The SEM technique is important because it provides powerful
ways to address key IS research problems. It also has a unique ability to simulfaneously examine a series
of casual relationships while analyzing multiple independent and dependent variables all af the same fime.

In spite of providing many benefits to the MIS researchers, there are some potential pitfalls with the analytical
technique. The research objective of this study is to provide some guidelines for an appropriate use of SEM
based on the assessment of current practice of using SEM in the MIS research,

This study focuses on several statistical issues related to the use of SEM in the MIS research. Selected articles
are assessed in three parts through the meta analysis. The first part is related to the inifial specification of
theoretical model of interest. The second is about data screening prior to model estimation and testing.
And the last part concems estimation and testing of theoretical models based on empirical data.

This study reviewed the use of SEM in 164 empirical research arficles published in four major MIS journals
in Korea (APJIS, ISR, JIS and JITAM) from 1991 fo 2007. APJIS, ISR, JIS and JITAM accounted for 73, 17, 58,
and 16 of the total number of applications, respectively. The number of published applications has been
increased over time. LISREL was the most frequently used SEM software among MIS researchers (97 studies
(59.15%)), followed by AMOS (45 studies (27.44%)).

In the first part, regarding issues related to the initial specification of theoretical model of interest, all of
the studies have used cross-sectional data. The studies that use cross-sectional data may be able to better
explain their sfructural model as a set of relationships. Most of SEM studies, meanwhile, have employed.
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confirmatory-type analysis (146 articles (89%)). For the model specification issue about model formulation,
159 (96.9%) of the studies were the full structural equation model. For only 5 researches, SEM was used for
the measurement model with a set of observed variables. The average sample size for all models was 365.41,
with some models retaining a sample as small as 50 and as large as 500.

The second part of the issue is related fo data screening prior to model estimation and testing. Data
screening is important for researchers particularly in defining how they deal with missing values. Overall, dis-
cussion of data screening was reported in 118 (71.95%) of the studies while there was no study discussing
evidence of multivariate normality for the models.

On the third part, issues related fo the estimation and festing of theoretical models on empirical data,
assessing model fit is one of most important issues because it provides adequate statistical power for research
models. There were multiple fit indices used in the SEM applications. The test was reported in the most of
studies (146 (89%)), whereas normed- test was reported less frequently (65 studies (39.64%)). It is important
that normed- of 3 or lower is required for adequate model fit. The most popular model fit indices were
GFl (109 (66.46%)). AGFI (84 (51.22%)), NFI (44 (47.56%)), RMR (42 (25.61%)), CFl (89 (35.98%)), RMSEA (62
(37.80)), and NNFI (48 (29.27%)).

Regarding the test of construct validity, convergent validity has been examined in 109 studies (66.46%)
and discriminant validity in 98 (59.76%). 81 studies (49.39%) have reported the average variance extracted
(AVE). However, there was litfle discussion of direct (47 (28.66%)). indirect, and fotal effect in the SEM models.

Based on these findings, we suggest general guidelines for the use of SEM and propose some recom-
mendations on concerning issues of latent variables models, raw data, sample size, data screening, reporting
parameter estimated, model fit statistics, multivariate normality, confirmatory factor analysis, reliabilities and
the decomposition of effects.
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SEM A 8&4 A BAAAM Al AA F2
Ve ATFEFY FHI AAo] HdHd
ESolth. 712402 SEM dTRFY F4
98l ML, ULS, GLS, ADF & 93 7|jHo& F
o] A 7}53tthJoreskog and Sorbom, 1996].
A%, SEME &83 FE9 AFEFE0]
Ol g A8 S Tske ML 485 712 7t
Ao 2 st 9l 21 [Bollen, 1989; Chou and Ben-
tler, 1995; Baumgartner and Homburg, 1996;
Joreskog and Sorbom, 1996], 8 FA 3 7] A
?l LISREL[J6reskog and Sorbom, 1996]3% AMOS
[Arbuckle, 1997] ¥A ML< 7] & Fk(default) >
2 FAS 7] Wiol Aol A
s 9ok

dgoz A7naL Wrka 9

o o.?L‘ o

= 8 U= ‘%kv‘ ﬁ-zr X (normed e
Ao, A% 7|Fo 8 o
G AFEFo| HolE o
#tgtiMarsh and Hau,

[‘_8.

1996].

HATde AHSE AT & e g9 3
$=7b 85I 3o, A F-4A = GFl(go-
odness of fit index), RMR(root mean square re-
sidual)[Bagozzi and Yi, 1988], RMSEA(root mean
square error of approximation)[Browne and
Cudeck, 1992] 5°] &&Ht} =3, TEETA
4 (incremental fit index)® NNFI(nonnormed fit
index)[Bentler and Bonnet, 1980], NFI(normed
fit index)[Bentler and Bonnet, 1980], CFI(com-
parative fit index)[Bentler, 1990] TS gy o
2 AgstT ok T W EEA S (parsi
monious fit index)® AGFI(adjusted goodness
of fit 1ndex)[]oreskog and Sorbom, 1984], -

y’[Hayduck, 1987] 5= &3 9723 A
=5 B7bsta e,

NE AP o] Frh71EL Ao F§A 4 (abso-
lute fit index)°ll OHEHD}h GFI7t 0.9 o] 3 [Jores-
kog and Sorbom, 1993 7% +53 RPo =
Hrrstel, Ao 1#%t< 7HE 4 3o RMR%
RMSEAE 09 7}7h&5 48 RE 02 37}
3k, 0.050] 8ol ¢ A gtx, 0.08°3FY 7
9 A 5gt A3 % (reasonable fit), 0.10]3}0]H
W3k A 3% (mediocre fit)2 % 7} 3 th[Browne
and Cudeck, 1992; Joreskog and Strbom, 1993].

&5 A 4 (incremental  fit index)2] NNFI
(== TLI) 94 09013 B¢ ¢53 Rgo=w
% 7}3kt}Bentler and Bonnet, 1980]. NFI+= NN
FI7F 0ol A 1€ Hlojd < 37] W2l o] & B
st7] fle hEE ARER 09014 A% ¢
s AF =2 At} [Bentler and Bonnet, 1980].
SO2 CFle ¥E837]9 93< e NFIY
S538t7] el shsoifon, o] B3t 09
) 4% e AREE AL Rz B}
T}[Bentler, 1990].

2+ F-32) 4 (parsimonious fit index)°ll A1 AGFI
o AT Ve 09017‘}01‘31[]0resk0g and
Sorbom, 1993], £Z&-y & 24} ] B

ox mi o
e o

rsh&r;l_\l

T
EO‘T—L\-
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A E S & AJAT = AR FIbeA,
<3 mE SkA WIIE duske) Bod S
ﬁﬂ7]— F 9} [Carmmes and Mclver, 1981].
24eLA s FAAY
S ofu 4% A%l 2AAAEA
Qe Aoz Ao & de 3

< 7 LSE}%”J (construct validity)—"— A5
s AL A &, FANIE AF=T
Zj@f;}j—“ ZX‘]O]_OE] Z]% 7—]24 ]—‘—' \:ﬂ—
W o] tHHair et al., 1998]. $ 5 EFE A (convergent
validity)2 stvbe] #470d& 437 98 A
€8 oY SAFE Aold & FAHAT A
oo 3t} A o] tHGarver and Mentzer, 1999].
Y MdS SAste A8 SAUFE] o
AT dAst=r1e #dHE Ao =AW,
& FAATE 05017402, t-gko] 2.0017Y
T+ Ased4el e ALz AdItH[Bago-
zzi and Yi, 1988]. ¥HE}F/3 (discriminant val-
idity) & M2 & MdEY SHA Aold+ A
o7} EAsoF Fhe MFoE FAMNEY =9
Al 154 oulstE Ao tGefen, 2003].

SEMOll A ZA R tid ZAo A4
B7bste A1 A (reliability) A4 4-& EF318
2Ag 9 A AE o] &sto 4 FAN
AN A RSt FFEAFE HAs T
AEth 470 48 E(composite construct re-
liability : CCR)= S8 5] £F AAH%E o
&3t sty FAMNE S o Fe SAHIEY
WA LA 71""}3}“4, ZAA7E 070144 7
L £ U= o 2 #dth[Bagozzi and
Yi, 1988; Hair et al., 1998; Segars, 1997]. ¥ ¢ &
4+5Z (average variance extracted : AVE)2 T
ANl deiA AH e BAte 2715 ot
o, FAA7L 050189 BF 78 7sd T
2 A3 [Fornell and Larcker, 1981; Bagozzi
and Yi, 1988].

oﬁ =2 |r —llN

(<3
foomt o o

l

-‘1

5oz @A A FAWEF7E e A
Hao mAls %S 1Hd AL 8 (decom-
position of effects)= H7}Holof It} Fa
(total effect)= A AH} HHEHAE U A
olt, A &} (direct effect)s o W7l ThE

Foll AFAR FFS A, 1+ & (indi-
rect effect)= F WF S 237 BE HTs
of s WAHE A
ol Hart Hds =40H, 7
HARFEN BAS A8 g F QA 4

THBollen, 1989].

€ st Adstnat st ol we =
MIS #d =0 F2 AAHL A= 494

B 3tATF(APJIS), ISR(Information Systems Re-
view), 8 BA| 2" AF(]IS), JITAM(Journal of In-
formation Technology Applications and Mana-
gement)?] 47 =EAE AE3

BAUY EEAY BHITE BT 3
EA 9 AERE 20073 12€7HA A3
o, o] A3 A 1,450 0] EA Tl 95
o o] 7h&H SEME A &3 A7 ¥ le4d
2 APJIS 739 (1993 3€¥FH 2007 12€), ISR
17%(1999'd 6475 20073 12:€), JIS 58% (1992
d 11€ 5-E 20079 12€), JITAM 16% (1994 6
ARE 20079 129)2 Ao Yehgth o] 2
oFejiE MIS #ofilld SEME 8% A7
ZNESAE B <O >3 2o, HI7A
A&H] S7F FAE Bola itk

ofl

o 32 [o rlf
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19934 | 13965 | 19994 | 20004 | 20013 | 200249 | 20039 | 2004 | 200549 | 20068 | 20074
BapAIs 1 1 2 E T 10 12 8 1 12 E
BI5R 2 2 1 2 9 1
oas 1 3 2 2 4 10 20 16
ST AM 1 2 3 4 2 4
ESEME A 1 2 2 El 13 14 16 i3 27 43 27
SEMZT S| 4.00% | 2.86% |211% [ 3.30% |12.04%[12.17%|13.11%(12.31%| 17.02% | 24.86% | 20.77%

<37 1> £2XY SEM Mg &2 HA

Mg dFEdA dFE
g 5A WNAE —‘ﬂréif&
o] 1477 (89.63%) 2.2 UEINon, 1 7}%
979 (59.15%)°] LISREL< 713 @o] &4%
2 Vet =%, AMOSE A3 =32
(27.44%), LISRELZ} AMOSE 5 Aol A}-8-3
o] 2% (1.22%), CALIS, EQS, MPLUSE A+&
T7F Zh 7 184 (1.83%)% ALZ et
A WNAE dFEA e 9= 179
UEHS T

A

At ok Az

i

5]

=

Y

>

Mo 2 (o

53

lo (% et rf

M E g

<E 1> SEM HE A H7|x] ARl

T+ % |LISREL| AMOS | L-A | 7] | 9] | &4

APJIS 50 15 - 3 5 73
ISR 5 8 - - 4 17
JIS 34 15 2 - 7 58

JITAM 8 7 - - 1 16

A 97 45 2 3 | 17 | 164

) L+ A : LISREL%} AMOS %4, 7€t : CALIS, EQS,
MPLUS.

2 By

Aed A7
(96.95%) 9] L%%OI % =

o AHEska sllom, 11 9 5
o

Hj
12
Ne o
A
oot
g
=
rlo

r
»
[0}
(@)
o
=}
(oW
o
=
Q.
(@)
=
5§
(@)
a
o
=
=2
=
&)
M
1%
o

T '’ ARy | gHny A

APJIS 1 72 73
ISR 1 16 17
JIS 2 56 58

JITAM 1 15 16
A 5 159 164

AT AFH el M SEMe] oful st w2
o2 AFA = %ﬂ?i—t«%l of gk A e
B B = H5A A7(1463(89%))
£ 5UE Aoz Han, OF ATAAE 3

H7le+E 2% (TAM), A13E 35 o 2(TPB), &
234 5 o] Z(TRA) 5 ol7 AFHol A& 7
E o)8H} ATRF NEL NIES FIe
of ASEAS ANt TS Agsta A
O 5o ATRY S FAHSHEA HH B
e TExtuAd A7FEY MEHgs S8
ATE AA Y 158(9.1%) A= YeT 7
BAGS GG A7 FARFT FESF
A, AT 9 A 7 52 T3 A%
= e Hota AT £F AYE AR
ol oo AARYGS o EHFoZH 7}
2 AAsE ARy AYsie uidny A
FE H3 AFE 3H(18%) o2 YERT
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<E 3> MM Mol vl B oupo} Zo] SAHRYRro T Prid A7) 53
. g=x — a7 o 171 WZelm, Uw A }ﬁd_% ojo} #HH A
et = 70 T7HA O sl A3 Ageta AA Uk

AR o > ° n <IE 4> M | SHH
ISR 15 - 2 17
JIS 52 - 6 58 T B ;7‘1‘]} 05]72} fﬂl} 3]7}}1} oAk | 3
NTAM | 15 - 1 16
APJIS | 9 | 45 | 14 | 2 3 | 73
A 146 3 15 164 1SR 3 5 5 3 - 1
J1S 8 | 4 | 7 2 - | 58
ZARYHAY FHtS AAHFY S4E& JITAM | 5 8 ) 1 _ 16
el AAsy FEI £ ZAMES AL} A | 25 | 103 | 25 | 8 3 | 164
FEAl dal dvd A3 1369 (82.93%) A
NE AR O WS st o <E 5 EMHTZyMFo| ojist MY BT
™, B 3158719 SAHT} 749709 AW ZHA) i
2SS YU ol AAUS U ¥ TE | mgyy | REE W
T 437708 SAHTTE ARG E ] H4A 3 o) APJIS 71 2 73
Aol gtk daAEY RREE ZoE ISR 16 1 17
B 5 oy 09 <E 4>9] YERd ui9} 2o J1S 56 2 58
370 WEke ST E FI AANTE SAT JITAM 15 1 16
AT7F 257 (15.24%) 0190 2.8, E3] APJISel Al A 158 6 164
AN 3H(1.8%)> SAMTFY Fol dial] Ag3t
1 B l AT OFo 2 A7EFY A4S fs) AHLH &
FollM HANs-EF A} ddste £ E?SE*OH sl AsE Ay EM07d A7 o
*ﬂ.f‘z ﬁur HAA 1587 (96.34%)1 A AT/ ] HE(163%(99.39%))0] EEAA o] f, W9 2 3
AAAA ] o FEEFoE & Husta gl 101] g TAHeZ Adsty gk AE A
T Aoz yegon, S A ¥R 79 P 365410 ERLS o HER A
AE FAse HAARY S AB A= 14 S 2 Yehy 2EI7] g dAXNE d2 3
0.64%) 0.2 AU, FAHTRY 23 @ = Ao Yyegth AT, g9 <& 6594
dsto] Aol A8 Qe 6UEB66%)S EA A o} o] 2007 T¥e] HEE FHH AT} 62
<E 6> E=237|0| m2 elg
T 2 | 10075 | 100~149 | 150~199 | 200~249 | 250~301 | 300~499 | 50014 | & A
APJIS 7 15 8 12 9 7 15 - 73
ISR - 2 2 7 - 4 2 - 17
JIS 11 14 9 13 1 1 58
JITAM 3 3 3 1 - 16
A 13 25 24 36 19 27 19 1 164
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W (37.8%)°1eH, o] 7h&Hl 507 H|EHl A+
= 13(0.69%) .2 YEldT)

ez +74
A3 22 37] gy 79l
128 (7.32%)Q] ALZ YR tj 2 Ao

rrore

PN
g

> >~
FHET

EEH & diF] Ay

7} 3u)grel @7

ngoz ATRYY F4E 918 AeE U
R4 200(122%),
183%) 2.2

QlsaA E 4]
2e AgsE Aol &

ox
=)
o2t
e
=
e
5
[y
32
N—
lo
of
W
o
I‘_‘T:L

AshA 7 A FEA =
A AR AR FAFS FHL YUt 1 om, AFRFo] g YA F& A F9
HU APJISY AAE 18 A= EEO] 6l, A AFAA B ByFoln AFHYTF FA9 7t
FRARTT} 42 FA BEY TEH L] 0953 Ao AL dadE S Agste Ao] HgA
ol Aoz e} 718 AAH o3 &S A ZHHair et al, 1998]1 & 40 & 4F &%
7189}, A AFAFoR Fd ATIME FHPLE S
2 g3t A
4.3 =R <E 8> T HAl HIE
te WARE shed oy ¥dd wa T |[zrasdgaad| oy | W
d UyeEs B4 Aot AFAE HEA] APJIS 4 4 65 73
tolg AHe Fall A5 ASXA|, o)A, A ISR 6 - 11 17
TAS B7IFo2H BEAdS SRk gt JIS 8 45 58
<E 7> ARHH WEdA & 5 gl%o] JITAM 2 13 16
o<l 1184 (71.95%) 9 ATl dA5E HA A 20 10 134 | 164
st T E7)skal Ul kA, ol dATE
AM LdAZ o 3t A=A, oA B Aol 4.4 =X 9 AN
g ARt g AESHE ek 2443549
A 3 e e AT ds) F85tA &%t SEM WEFEA o A A WA FQ Hr1erEel 3
gk Bela o] A5HAY A8 A 2 AAAME AFEY FAHHY BA7H
g A0 E etk t o] Ur A 463 (28.04%) of B3t =97} P st} o9 Beste] LISREL
o AF o] 2L U&xA dgsta A & 9 7} AMOS # 7| A7} 7| BA o2 MLS H&3ta
Rnow, Az e HE gHEF FAA8Y Tt A7) Wl REE FA7HA s HoE o
ol AFsttte HoM A FHS AT = T Aoy G AT (46%(28.05%)) M A1 ¥F ML
As FEANNA Z3t A < A&3Ae<S el A
<E 7> AEEA dE <E 9> AZHML) MEof g MA| gz
& A4 Ry A T '’ ML & u] A
APJIS 44 29 73 APJIS 16 57 73
ISR 13 4 17 ISR 5 12 17
JIS 48 10 58 JIs 16 42 58
JITAM 13 3 16 JITAM 9 7 16
A 118 46 164 A 46 118 164
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52 AT7RYY AL s AsE A 1 Sle Al g Ukt o] ¢l BBI, AIC 59
=9 #dE Wgolth UA, AFRY AA S Ag=e AEHETE A fIAY He A=
A3 Biol & 719 ATE 1469 (89.02%), e T
AfE(df)E BN dTE

oz yehygth o XQQ] HHL 418910]9 0 <E 11> EZ-\? $27|F0 3t fsHlz
o, dfe e 1788602 A H T n | T8 T4
T W e |7z x3 71 E43)
B AR U EFE B B8 A =i = &7
o<
£ 65(39.64%))H 0.2 hebgton, oju) Ez- TE 235 )3 )5 1001005
2/] ,L(:)](-?(-O 3?)701 JO;E}‘/}_AA&”Q i 71 | ol8t| o3} o3} ol 8} | o] 3} | o] B} | o] 5F
AT Sk APJIIS | 2 |11 | 2|2 | -]1|1]19
<E 10> EE-’E Bt Ao # BR | -1 ol e A
. JIS 2 119 | - 2 - - - 23
__TL ‘E‘ E%—XZ %\4% t1$:]'7:“ ]ITAM 4 2 _ _ 1 _ _ 7
APJIS 24 49 7 A | 8 33|54 1153
ISR 5 12 17
o VEREE = = WA, GRle| 487170 s EA% A7e
) A o % ™ AU A7 FaE o]l 109% (66.46%) 1 Al
Uehgor, g9 <iF 125904 & F 950
o . 100 (60.98%)2 79X 09°1d& +871EL
T2y olg Aol B\ FRIIES A z Hastn gk
e AT 58 (35.37%)SE YEon, <&
11> A UEp vhe} o] I % 53H T 871+ <% 12> GFl #87|& ®7| ¥ Sgulx
of BFARE B3 ATh o)A FE-E 2| FENEA | FENE (L
43 A7E Aoy 4699 A7 949 T bRy mg -
B 74712 2v 5k Fojgk 5H T Aolof F 0809 095| 1 |09 09
FeE ATEE dEht o5 H 43 ATRYS 1€ |18 o1 | o1d | A | o4 | ol dY
oA HEFEAYAL AALEA 2 Ay (AUB] S (1] - 2 /B - |4
A71aL e AL E HIHE A SR |- J12j1/-12)-115
§o2 7238 B7ia) A9 A8 s 801 - /14
M A= AgulsE thew o) ey JIAM L 15 | - f - 15 ] - |9
t}. GFI 157%1(95.73%), GFI 1377 (83.54%), NFI Ao |22 |8]1 |10
1229 (74.39%), RMR 1007 (60.98%), CFI 94%
(57.32%), RMSEA 85% (51.83%), NNFI(TLI) 703 AGFL®] 73 840 (51.22%) ] ATl A F87]
(42.68%), SRMR 2%(1341%)2 «A= Hget  Eo dsh TSk R on, dEge] A7l
A 08014E F871E02 APt AUt o
1) ol ¥ 1292 E3-¢ #4234 AFstal, 87
Toll sl E718hA sk 3) 71EF &l 719 059 0059 EE-* F87]EL
2) o] F 5 BE-Y FEIIF W AFT 5t g AFolA Ao I U8 ddy.
i, BAERE B8 F4%e. 4) GF19] 87188 AAstY B4 34E §ls.
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&9 <E 13>0] & 5 Y%o] £4712L AN
T Qe YREY AT5] £871%0 HEe
19 Aoz ¥Eelh

<% 13> AGFl #87|& ®7| ¥4 Fgtlz
>~ = = =

| Genn | e %
& [08(085/09| 1 |08]09]| 09 b
71% ol |l | ol | 2 (o178 0178 | o] 435)
APJIS| 16| - | 6 | 1 | 4| 4| - | 31
ISR | 8| - | -|-|1|2] - |11
s |20 12| -12|6| 1 | 34
NTAM| 6 | - | 1| - | -]1 - 8
A |52 19| 1|7[13] 1 | 8

7b4 Eol Agd NFIE Z1H Rl vl Al
mgo] of A= F HA=AE Btk A
TR 09014 A5 782 W AR Bt
O e <& 14> & 4 31%e] NFI= 78
ol 09013e] 871 sl ¥sla Ase
U ol 7h2E s4unk £&71Ed Bt e
Ao® Uepstth W, £871% @ 27]=
oy 4o} A77F £871Ed FEEe A

o2 FUdHAH.

<E 14> NFI £=87|& ®7| ¢ sz
F871F | 09914 095914 | 12F A
71% %7 76 1 1 78
71E 5§ 53 1 - 54
71% ug 23 - 1 24

0502 RMRO| sl A58 AT 663 0]
AU AA S 87 Fo) Bitsle A= 424
o2 Yetyth Htd, $£871F g dg0] ¢l
A 34H o AT Ao E QT EH = &8
71#<Q1 00508t Hst= A7 16| d
5) AGFIY] 8715 AAS T B4 E= g

<¥ 15> RMR +&87|& #7| & Falz

T 0 [0.05/0.07(008|01|05]| 1

£ 51007008 0.1 1 0.5 @)
A% |24 |ol8t| olat |olet |18t | ol5t | mlw

o 3 1321 3 9 |16 | 1 2 | 66

1€ 1925 14|11
it

1€ Bl1 |42 1|
SIS ]

CFI= 59%(35.98%)°] &7l tial A3}
Ao, o] 746 52H 0] 0.90] 4ol F-33}
Ao E Ueht CFIE dad g2 A7t
ATRFY =T 2 Ao E Ve

rr

<X 16> CFl +87|% #7| & FEtlx

T&7)F | 08917 | 099173 |0.95°]7F| 124 | &A
7% %7 1 53 1 4 | 59
1% 23| 1 49 1 1 | 52
7% wg | - 4 - 3 7

stoll A Bk & 0.14ke]ol
= [©)

@ 9l

£ 1005|006 |008| 01 | 05 | 08 P
71% | ol3} | o3} | o]s} | o] 3} | o]3} | o]}
71#

37]17 1 | 3211 1 | 62
71&

%@9 1 |27 110 1 1 | 49
71&

og 8 - 5 - - - 13

NNFI(TLI)S +8&7]%&
(2927%)c1 oH, +&71%<
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2gae 2

S 2 YERT

<X 18> NNFI &

F871E
®7] 1 47 48

N
o
o)
©

>

2

of
r

N

F

N

]
]
]

FN | | N
o
ojf
p—
&
&

N

ofr
-
N

1% o
‘:0 o [’3—"4
2

ML oo
_O|L
s
<
fob)
=5
=
jo5)
X
)
=
toby
N
m[o
o
ofo
e

A (exploratory factor analysis : EFA)
A= 109 (66.46%) 01 ATt =&, 2
tl 71O SEM 2 &< 97 BE3} ghake}
4 o] &3 Y24 (unidimensionality)

Mo & Ar

4 2914 (confirmatory fac-
tor analysis: CFA)2 999 (60.36%) 2.2 © 27|
Uettth. 5¢], 24U 7hed o] F gy B
FE &8st SARYS HUIE AU 49
(32.93%)0] 919107, CFA §lo] EFATHO. = %7

O_1>~l

A
)=

2Yg e AFe 55U((3354%) 22 UER
th. 3kA R, SEMell A A &skal 9l CFARES ©]
&3l QQAEAE AAT AT 459 (27.44%)°0
=43 o2 Yey yrA a5 440
A APAA Ee G54 AFAAd g
gEE 7HAA A

<¥E 19> EFA2 CFA AtEEIE

A= AgsA AL AeAE B8] 9
3 A FEFS A (1097 (66.46%)) 2 THE
H7He AF(98% (59.76%)) = Hike |

A w2 Aog et Aderddd i 1
7b S8 nejEojof & Aow
ANl daf AW B e ¥y
AT7F 54UE2B%) 02 e ZAHE
Tl S48 AgsiA wgst 3l
of Tl o &<
of e HM
2001 °] % = =
Hol1 9lo] @& OJ%LOM E}%“é Ao &4

[e]

o T
< 7 d5E 29T 5 A3l

2 rlo

A st A, <
7

m
19934 | 19985 | 1999 | 2000 (200143 (200247 (2002 | 20045 | 20055 | 20064 | 20074
1] 1 1 0 4 1 i 9 2 30 24
1] 1 1 i} 4 a 7 3 13 26 22
SEMEHEZE 1 2 2 3 13 4 16 18 2 43 27

TEEFSHH| S | 0.00% |50.0025|50.00% | 0. 0025 [30,77% | 78,572 (43, 75% |56, 25% |81, 48% [63, 7795 |86.83%
OHAEPErH| S | 0.00% |50, 00% 60, 00% | 0. 00% |30, 77% (64, 23% (43, 76% |6k 26% | 70 37% (R0, 47% |81, 48%

AFANEY AFEE Hr1e7] Ya Cronbach-
a ATE ol st s A2 WAdAE S
AE3 L WA 1528 (92.68%) 0.2 P3| 2
& Holdth 1 9 SEM ATE Y& FEHE
AVE9Q] && 817 (49.39%), CCRE 53 H7}
g A7} 619 (37.80%) .2 YERY ZH R Y

Ir H}r

. |EFAS} CFA| <EFAR4 | <:CFARA Bt FAE et AR ASHA B7F 9
T sa4e (CFA A19]) | (EFA #19)) Al 2001 o] % F7F FAE Hola 9lof FF
APJIS 23 23 18 A& e thgk Bt W2 o] o] Fojd A
ISR 6 5 6 o2 diHt
J1S 21 18 19 npzEto 2 AAMSFED BAE Fesr] 9
JITAM 4 9 2 3 7 FAMFIEY Xﬁ‘ B FFH] g &
&7 54 55 45 e HIE A= AA 4798 (28.66%) 0 B

Aoz gyt axiEdls 73 ZAMF
tfeog BAYAN AFE0] LANAEES o= A EI] EAL F W Ao]Y #AE A
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4 2y /)E dPEe TR 3
T A SRS AWE S XA Esha v
3T o) I~
P7he = At
25
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