F=4lef st Ak

Korean Journal of Psychology: General
2017, Vol. 36, No. 4, 477-504
http://dx.doi.org/10.22257/kjp.2017.09.36.4.477

A Q Ql(Bifactor) 8L 0|83t
Al Az AHA &4 A7 7“-"’&*

A2 Yeasel AU TRE AT A 84 44 A9 Qo AeBicon 23 T U el
7kt Atk 89l RYL A= RE £ FF #AhS FRdhe shhe] IukQl(general factond YRE
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AoRl BYY F8AS MBSt A Ftk olE AFES oAU AEt dMskeA M) st B A
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47 0 AN W g gree e
AEs 7IEA R 54T 7/l dd
AT HAHES AR T @A)
AEET e e AUATE SRt ol
o Aol 9t 992 TAE A
(multidimensional) =74 ®&& o]&3lo] 7t

9 g}d3} o] $kThHReise, Moore, & Haviland,
2010, T FAAAE Be ATAE0] T
Fo ARAE] A9 T2 tal A7) =
A ololen gen A2 HeAxe] 23
A &4 G glo] BallBifacon) BE
ol 3t =97} Z7}eta UYThReise, 2012;
Reise, Bonifay, & Haviland, 2013; Reise et al.,
2010; Reise, Morizot, & Hays, 2007).

dE =Y, A= Rosenberg AoFEF
57 BARAAA AU o
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a7 ARE sAe 2R e BY
e Pl 107)0) 2o T4

| o] B4 JHe FA4H Ve &30
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& Risko., 2006; Supple, Su, Plunkett, Peterson, &
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Marsh, 1996; Tomas & Oliver, 1999; Marsh et
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& BHse PR AR AT oIF = SHIE BRA A9 o, 194 @S A9
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3= M &S 213 Z(reliability coefficient)2}al &} ==l uSEL
b W7} Age 28 A 4 VAH(JZ‘”J)
Hoz olgfd & Aot W7}t Alge A
. P o e A 9 FH (ol Folzl 2ulh ASE wasis 3
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2 e A&stod M7t Asw)E A
(ECV)9] A= #AHS AAEATE Rosenberg E3FTE ERE kel tid QA4
AotES Ares T 2397 1070018 A (e~ ¢y FY AF @ F Adadld o
wagle] 2702 pft2 10, K #2201tk ¢ & QAT ay, ~ a5, ag ~ a0y T AF
HH ¢ o @2 ditaclel migk aAleel g a83 38BN, ~v0d T BF
M, apFE a9 @2 A RMA JE8d gt B gukacld tidk 29lA44 &
(mpell Gt 384 AokEF®spel ol o Alw #F F Jhadled g addAs
& SRAAF, agpFE a0 S F AR & A @e Tsto] ofefel o] A
Avadmydl dgsie 244 Aopzgg T U

(NES)ol| T3t QR1AS=olth

i 2891 A4 =¥ #adl 2y
Ty ol IFAA  RnAA ol <744 g4
yr Aok Ao} Ao} IfE LECV
SR zza zzp 009 zzagp, 237k,
1 739 734 729(¢y) 145(ay) A47(1)1) 962
2 673 .602 599(cy) 17%agy) 609(1)5) 918
3 579 314 320(c3) 343(as,) 780(1)5) 465
4 761 848 870(cy) -.165(ayy) 215(1p,) 965
5 740 786 T79cs) .002(as;) 393(1)5) 1.000
6 720 765 694(cg) 228(agy) A66(1)g) 903
7 658 715 T713(cy) 041(a,) 489(1);) 997
8 506 481 .380(cg) 332ags) T746(1pg) 567
9 603 770 627(cy) TT4(agy) 007(2g) 396
10 566 553 A45(¢q) 323(agp9) 698110 655
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882 1
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tey oty te)+
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+{(.145+...+.002)2 }
+(.228+...4.323)?
+4.850

W=

=.826

ol
el
do
e

{ = 2m7} ﬁlﬂwS)_ 34 1€
&

47 AolEge AT MR

2 op
ol
ol 0

odt
2
=
r;'ﬂ
_O|L
je
_lzL'
HT
to
=2 ¢
N
)
)
B
o
I

g
tn ©
rlr Ao

o1(Bifactor) 2

S 023 A2l
Ac, ~cy) T AF # sd Jaadd
Aday, ~ a5) TS AT & 2 AR
Bl s¥l Z@7HA 9 If{HEKY, ~ e &
< EF "It AW JAA e, ~
c;) T AE #H AT JFaUAq,,
~ a5) & AF %S vlste] ofefet Zol
A4kt

B

(cl + ...+ 05)2
+ (au + ... +a51)2
w =
PsE (cl+...+c5)2
+ (a11 + ...+ a51)2
+ (g + o+ 5)
(729 4...+.779)?
_ +(145+...+.002)?
Wpsp=

(729 +...4.779)2

+ (1454 ....+.002)?
+2.444

=.819

ZZ7+S FAS= 6HEE 108 B3 sk
S HE WV} A-E ERes 6HEEH 104

e
o
=
i}
o
o
=
ko
r O
ey
=4
&
!
o
S
e
o
2

a102)§}*g] X-“—]‘:l_ %}]\_g Ev]

ao] olele} o] Ak,

- 489 -



(66 + ... +010)2
s (agy + -+ ajpy)?
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+(.228+...4.323)2
(.694 +...+.445)2

+(.228 +....4.323)2
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Wysp=
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SAHE ou7t A AW s B
13& Ag3te] AL F dom T4 (12)
BRE sk} 24} 4 9l H =) o
S B39 AHAUAF T AF o
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7 A9agld gF SA9E ek AR
wnseyspE FAA AokEFY Faale
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(a11 + ... +a51)2
¢+ ...+c5)2

(
+ (au + ...—|—a51)2
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WHs* pSE —

(.145+...+.002)?

(7294 ... +.779)?
+(.145+...+.002)?
+2.444

W pSE—

=.019

(a62 + ...+ a102)2

Wrrex N9 —
AFTNSE (06+...+cm)2
+ (a62 +...+ a102)2
+ (thg + o+ 1y
_ (228+...+.323)*
Wrs NSE™

(.6944 ...+ .445)?
+(.228 +...4+.323)2
+2.406

=.214

A AFECVE FH (95 A g3l
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LAAF AF Yool Ttk Zoln
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ECV, = ——— f
Yod+d ((729)%+(.145)°

=.962

2+ AFNE A3, Rosenberg AOIEZS
7 AL ewH7d Alfw7t 894011 ANt
Ao w7t A Al w e 82602 UE}
STk Rosenberg AtotEE7E HEo] w7t A
o Qu7l A Al HlEE 826/894%
FHA -7 AR B T
92.4%7F ArralolAe] ARIAE A 75
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factor loadings)E A AT

A8Ql BYA =28 QAT IfE
AhE vt R AMHTA oA A oig
L7} A, ¥zt A A, sHIAE 2
Wb A, SHEE emrt YA Aget o
A AFECVY] AE AAS AASATH
Aol A Aol AAHTA A Ax=
T BFT7F s7lely FHeaklol 2HZ p#k
8, K e 201tk ¢ FH o e It

K
-&?Joﬂ I:Ht:’_l' B-odﬂl"’?o]”i alll'?—Ei (1419] %}(
< A BA JAgaE)d AFets AAA

gukgols mgsls Asz sAst= o] Holl W QAT ap, BEH ag BE F
eheitt. 347 Aolesztn R4 Aok WA (VAo sFehs YAEH o)
E549] SRIARE LWVt A wawe A4 @ a91A gt
8195k 821019000, IR oulrt A4 AAHZA A A= o} ARwE A
A w2 A28 0199 21401tk Al F3p] A7 AL T e H83ke o
AGHECVIE 79302 Yukaclo] 793%9 F ¢ Zo] EIF F gt
E BAS dydit)
¥ 204 Rosenberg Alo}EF7F 2 E9] 18 (e, ey +ote+e)’
ol 290l 43 nEz Heol naEe] AHFE _ ey ey lap + o Fay)?)
A2 wwd Az #eel mo] x22s, (cl+02+...+c7+cs)2
N=222) = 44272, p < 01, CFl = 971, TLI i&?i@;gﬁ‘ly+(a52+"'+a82)2}
= 948, SRMR= .031, RMSEA = .059(90% CI
[.029 - .0871), AIC = 3922.1460.2 TE A%
2. Rosenberg XoEEZ ME 2% MFT |4
=g df x? CFI TLI SRMR  RMSEA 90% CI RMSEA AIC
189l 35 99.314 904 877 051 .091 .070-.112 3969.520
289 A 34 81.639 929 906 045 079 .057-.102 3949.477
a9l 25 44.272 971 948 031 059 .029-.087 3922.146
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I 3. IMTZA 0N A 120 ZH, 2201 42 2y ¥ 40l ¥ =HolX @0l ZM
189l } N
289 4 =Y #all Y
23
=3 2 X 2 X
° ‘; 14 A A A 40114 A A .
A3 3 A i _ At -ECV
e =d 110 S N1 o
A 3 (e)
1 320 877 S566(cy) S573(ayq) 351ey) 494
2 308 868 .603(cy) T52a9q) 072(1)9) 391
3 417 433 .738(c3) -122(as;) A441(1hy) 973
4 431 310 G45(cy)  -223(ayy) 534(1hy) 893
5 385 365 408(cs) 172ags) 804(1)5) 849
6 753 766 .288(cg) 740(ag9) 369(1hg) 132
7 907 992 488(c;) T63(agy) - 179thy) 290
8 813 809 429(¢cg) 697(ags) 330(2pg) 275
1 339
337 1
(0566 +.603 + ... +.488 +.429 ) L (.566 +.603 + ... +.488 +.429)?
S =
+{(.573+...7.223) 2} M (566 +.603 + .. + 488+ .429)°
_ +(.172+...+.697) + (.573+...+.223)Q
(.566 +.603 + ... +.488 +.429)? +(172+...4.697)*
+ (573 +...—.223)? +3.080
+ (1724 ...+ .697)?
+3.080 =.642
=.886

AAETH A A= = ev7t Al

AR dA Ax eHrt A AT FNwoe 34 195 HE3toq ofet 2o
(wpe 32 OF &3t ofgfe} ol A4 sz
Zath
(¢, +...+c4)2 +(ay, +...+a41)2
(e ¢ +otetc)? A T e )P+ (ay ot ay)?
wy = + (thy + o F1y)

(¢, +c +...+c7+cs)2
+{(ay + .+ ay)? +(ag + .. +ag)?}
+ (3, + o ahg)
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AAHE - O|EHE / M2 01(Bifactor)

. _ (566 +...4+645)° + (573 +...— .223)*
AR (5664 ... +645)2 + (573 +...— .223)?
+1.398
= 842
(c + .. Jrcg) +(a52+...+a82)2
W= 3 —
M E (s + o4 cg)2 + (agp + - + ag,)?
+(¢5+...+¢8)
A (4084 ... +.429)? + (172 +...+.697)?
BT 408 4.4+ .429)2 + (172 + ... +.697)?
+1.682
= 854

AAETH A A= s Qu7} 9]
A A w go)E 32 13)= A83te o9t

Zo] A=

(ay, "““""141)2

Wy xa —
AR (0 ot e) 2+ (g + ot ayy)?
+ (ehy + .. +10,)
. _ (573+..—223)°
HS* A 7 2] (-566+4..+.645)2
+(.573+...—223)2
+1.398
=.108

(a52 +...+ a82)2

(c5+ ... cg)+
( aso + .. +as2)
+ (5 + o+ g)

WHs AN ER =

(1724 ..+ .607)"

(.408+...+.429)?
+(.172+.697)2
+1.682

WHg AN ER =

=.568
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Awpe 22 Yepdth AR o
SH7} At ezt A A
H-&-S 642/8860.2 FH oA AT} XA
e B4k 3 oF 725%7F GukaglelA el )
A= AW Thesith FAA T AMud
o ig A= W7t Afw ke 44
842, 8549101, &}9] 7% S1A Al

A Hze
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(Wt ZH2E 1083} 5680|t). AAFY A4
ECV)E 4718 Y¥taglo] 47.1%9] &4t
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E A AMAHTH tiA Hme] 189 B
¥ 289 A s Beol nyo HIw
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2y df x? CFI TLI SRMR  RMSEA 90% CI RMSEA AIC

189l 20 211.052 648 .508 136 207 .182-.233 3397.875
2891 A 19 89.196 871 .810 117 129 .102-.156 3231.613

#Q0l 12 17.862 989 975 031 047 .000-.089 3151.484

AeE A7elM 289 A R0 W ok 2drE Agh woe A2 Hx A
s 2 Aa]l Byl %12, N=222) = o] 4 F AT AAshe 4] vl gl
17.862, p < .01, CFI = 989, TLI = 975, =T AL gulgth. £ AFo)A 2239
SRMR= 031, RMSEA = .047(90% CI {000 - THSHY 2 it oeiE do A8E &
089D, AIC = 3151484% JrjHoR F& 2 M A} Aol A=e AMHIA o
FEs Holes A0 YEyTh Aol gk Sn7l Alee 247 8949
88622 F/ UEyth ©, emvl Aee
ke lst el v vE M5
= 9 Bkl wigaty] Wl ewzk ATt Ee
#e Hge AR A= 37t gdd
E AR =2 Ze 4a mye g o diarle] did ARIAE wedna
A%E olg3e] B2Y 4 At te 54 AR AR & Hth 5 oo AN =
q AFEL o]4dld Hxo YL AF Ue AL 7IEE AR Havh AwkAel
el §85 B4 F e HoFE  ORETA F2 AN AT AR
g 9tk = o TAAoE guigelw 3 7 L MES wIdTa sfAsiAE ¢ @
oldel Mkasgle]l EAgtn AgHE 4y UE HE F2 Lak sk
o] hacle] 34 7ksd AFA ouE 7 A A= o] A & dnkaclel 4t
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FECV) 5L BEe] BV 5 YLL X Puadle B AL Uacle B4
o34t sk T ALgE7] mRe] oul7h SI7) At

o &
ot Adwrs BEIE AAE AFE =o)7h 2e Surel ok el AolEE
A 489 BY AYARE olgdt] T & AEs) 2ol w9 w,o) Ao} 24 e 4

- 494 -



AR - O[EHR / &R0

AT (wye)=E
T ATl A
sAA Aol&
A=z i3 M7} AdweE 22t 819
o} 8210|9om AT owyt YA AF
(W TS 22 0198t 2142 Ve o]

7_|l—71—_q] 3}_?,];241: 7@:‘,:_0/] 1:1/\]. = :L;(-]7]§H1-

¥ 5o 2g7 el Aaacld g
Au AAE 5 Ae Fe s AN B

W ooREe gukacll b A A
g 5 e JuBh o)t B AolEEy
Ao sl Zo| H9HE HFE A
1 ST A UiS vioke ovid
W, PAHZA oA o)X A e
Zé*isﬁé Sl AEe Ug ou7h A

_l\‘

7 8429} 8540]1%1oH AT owrt ¢
A ANwyE 22 1087 S568F |7}
Hﬁl At Azl e Rlud o AAA
¥ R o RS A Hﬁl ﬁl—rﬂ doFo s

o] o] AR OIE]‘ I Reise 5(2016)2
]l mygo] “AFE thFolA F-7 Ay

e

(model champion in the fit contest)”©]2}al 3l
H 227 AdE oo} s AL ohjeke A
- A5 A Eoi—r‘iiljr =, 4asl
°l g aflugolyt 2290 2 B3]
zo Ao ol mio] 1:} Fal %

T AT

ﬁﬂi?‘..oﬁt
bt
_}L

S
e AEE o % waRd 5 e A
738 A (fitting  propensity, Preacher, 2006) U
olghs HE wig H5Y A HAFE

Murray 9} Johnson(2013) S A| /\]Eﬁﬂolﬁ A
S 35t AR Y RFo] Al R0
olyz}, a1 F3}H cross loading) &2
2y correlated  residuals) S E&EH= TRFQ
B 2 g (Higher-order mode)d 7A-F-o= %
B3o] 2Zts A RFo) v ¢ H&
9,1%:% A A BFAT
A= A7t 7t
2 Pt«] TANE S
£o A 729 A
2ol Aqulopel B 4
stk A0l

OH]

Mg oo du % fdotlo 22

r}mm%rzﬂ

2 M
(o

it

oX
to

ro

b

)
i

i

)

rlr

P

re

|o

[t N
B Lot —W

©

e i

ol
o
)
o
%

)
otk

ofN M1 i o MY X po O
N

B2 oxt
‘0,
N,
i

o

o
» *”
o XN
fo ot -l
ro
a0
]o
e to rlr = ogt

Lol g
o ta
ot cgh
= L&y

Jepdt 19 %
o) RS HES Awuw Qukg
B adud AR A
71—0] ]}]

EO%—ZrEL AT 0131@ Hee

2]
S
=2
2
>
i)

o

2

v
X3

ﬂL
o

oX fo
R e T
o
Mmoo ™= W=

th 2

l‘-.dﬂ

off
ol
)
oo
=
nj
o
ol
m of it
)
[o
B

ry

Lo
=
rot
=
e
o
o
o >

)
b
N
o
fu o
o
(o
fu
Iy
mt)
e
fo
ro
i\
ol
ol



ECV7} E el
5 AAAE

Qe @ 4 0 ¥
Qo Byo] 7(-12&427]_ 7}Ak
Yzt g

-

A9 AHLECHE 35

A% CV>7} ETE AL ARE d

LO

14« Vot 75 S %
¥4 A27} 429305 S
e AHge EANY

rol A9 glrke

O

F%13, Rodriguez, Reise, & Haviland(2016a)=

QA ASEC} 70014 A BUR

of Z5mYolAe) aclAse Hadl wHol
gdutade gk a2l Ageel & Aolrt

A

fths Ae Be 79l olg s, o
A AFECY7E 70013 A5 ARE ©
darde] SARY S o)t ZAHL st
5 A=

Lmzk ($A) Aet LA AFECHE
e TR ARE Asdvdes e /AT
Za7t ot whef, AR Hao] B4 T o
Ho| o} Eio|d dutaddst Hghadlo)
A &, FEEAY] Hlgo] FAS Aolm=
L7t Algeet w7t YA Al Aot
Iy AA ZatelM FFEAe]l ARAshH=
Hlgo] ofyzl, dnkald FJoalel w4k
o A 2715 Hlwshs A AGHECY)
= oikagle ik fdacle] F4kef 4
& =71 oJs) 2AH. ol ofuloA
Ut AHECV)E AE7F BAHoR Ty
AAJA ARE AGE F s AR ARE
2 g o, dde rger JdAd A
(ECV)7} 70 Z2 80 o3 @& 7H B¢

A BYollA FHEells AAT DA
SAHRYS A FAA E4S AAEIE
Felths A7 EAFTHGu er al. 2017,

Rodriguez et al., 2016a).
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ghH, -2l 2 oA 2l I el g
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A% FAeadle 7AE B8 2Yo] 95 7]

A 2 A" JbsAdo] HthReise et al, 2007). Tt
AAZ F 194 E 4 A5l Rosenberg A+ I

= T a9 2 gEe s =
ol =9k, el BE A% Ay 2y ¥ =
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S g e 292 7 AR ASE Fo A o
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M2 g By o AR AdAdS olsista AT 287t 9l
Aelo] Ao st A THDunn, Baguley, & Brunsden, 2014; Yang &
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HE A9 2 9o u Zojz AT xyx  Green, 2011). ol B =foAe #ad &
o uo shAsA W 2= 9e Aol AT 43 =22 5 e $AH Ass

o) HES ZFBIH Rosenberg ApopEz o AR B 28 WS AR AE T
7+ ATe Be s WAooz 9dh a7je) w Sl JNASRALAL SFGlAL o] 913 Rosenberg
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MAAE ARG BAG A gA g cocflicennF olEste] Hzo] AHEE 4
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RSl ekl o E3FS 3k 2}3}71e

AAADA O ATe HE vy Age = 0 wARS o] e B AU ezt
SATHEA B Am FIE T AVNE T o) we pae 2o} oY gase) 44
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7} EthRodriguez et al,
2016b). 12vk A= ¢ AHEY] BHEES &
Bal7] faiAe HEo APEE 1o HE
8] olsiske Aol WEA Wi of 1 4
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h(partitioning) S}
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Bifactor Modeling Approach to Investigate Studying

of Psychometric Properties of Psychological Measures

Jaeeun Shin Taehun Lee

Chung-Ang University, Department of Psychology

Bifactor modeling approach is increasingly being applied to the study of psychometric properties of
psychological measures. A bifactor structure consists of a single general factor that is purported to explain
co-variances of all the items and a set of group factors that are purported to explain residual co-variances
of some items that cannot be accounted for by a general factor. The model assumes that the general
and group factors are uncorrelated. Bifactor modeling approach enables researchers to test whether a
given psychological scale that is originally designed to measure a theoretically unidimensional construct
appears to be multidimensional due to nuisance factors such as method factors. In this article, we gave
an overview of statistical indices such as omega coefficients and explained common variance(ECV) that
can be effectively employed to investigate dimensionality of a given scale. We illustrated how to compute
various types of omega coefficients and explained common variance(ECV) and interpret them using

Rosenberg Self-esteem scale(RSES) and Emotional Approach Coping Scale(EAC).

Key words : Bifactor model, general factor, group factor, omega coefficients, ECV, confirmatory factor analysis
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