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* # % 7 & (Research Method) °

X335 (Alignment) —— — A L BELE 2 HTIE

BEE ' EET MOEAC
C TR B/ E PR b, E1T 361102) C T TREFEH MAERE %5, E1T 361005)

H E SABHBAANREZGERKREEZRNE T LTI, FILAGEB0ERILR % B4 CFA A1 &-2%
MEgBIE e R, AR EELBARLETFT2AREELERA.SFEEZX TR TREME, BiTHBMN
Fia R A b ARSI R M R AT R R A, LFEAL T S B4 CFA Foxt Rk e) R, iE )
A 4 A FAR AR IR LANAEILHF R 5 4 kIR 4o T A2 Mplus 300 P A2 R 3 ik SATAR R, FFE 4 T 3T
R AL Bk, BT Rkt S e AT R R

KEEE S AUNA, S B CFA; MEREMW, %k, REFSENAR

HEES B84l

1 RE= B E e, BRI T AR S R, EH

, WA B Dy 3 — B ) S i AR A, H AL i (E
HAEG SRR, EE 5l LR Z o > . 4 e "

N = ; = ; HFE JE (Billiet, 2013). Piurko 55 AT T Z< BCAI PG
LI AR H R A, R IR /i A PR 2 ok A e L A A N s g " .
N 5 , Sk S BRE RN BB Z2 " ef " MBOa A, KIXT
i, LR R RR I 43 A T A AGR, W o MR P s e

e . PN e e FeAT (0 AR T BE L RGN 1Y A R 32 SCE R (A
Al LLis S R Z R ot irit— . 5 o v o e e

R o SR By, B4 X ERAA ) B EER
K, MAFTEE ] A A R — I T T R A . . ,

. § L ) (INEE7E) ] A —FER) (Piurko et al., 2011), Frlh
W Ee Ay, IR 240 M ek A o A5 31 1) 4 x4 [ 1 .

o N At . HRYE 2 R B BB ) L R R IH 28, B

AR AR (AN [R) F-RE AR R U AT BB T AN TR], - bl PNSN o an
PN X 9. N FEZRARZEIHEZEMTGREIFAGH, B2, &
1 2R B R 55 BT L T REA AR ) o S . X
, X N e I BT 5% 4 5 A0S [R) BEAA 22 ] 0 FT L3 i+ 43
B, T LA, A6 4 % T L3 M (comparability ) A% , . P
L < s 5 S S 1 v e s B, INARORN BT e, AT R &
Ry TR B2 G T B ) A, — 6 B [ SRR 5T T PRy o s L
- o - et R0 U F R YER A G H T BSR4 L g,
w T HEFARR T N, e THZE M0 o N A N
. . P N BT, Heases i —FhoRs: o0 48 B AT LB PE
ER &I, Billiet X R4 [ 55 Lot i 22 A5 0 T R 4 4L UE P P A BT (S RE4L CFA

_ . b3 24 5 = Z ,

AT TS, R IAH LA BRI E & i 2ok, +

multiple-group confirmatory factor analysis), %%

HAc e — %2 55 B L B . P

e iy AT EAIS YL CRA K 5 W i
SHY B 2H = B 2% e AN

. 1 (measurement invariance, Davidov et al., 2014;
0 S P B P B R O S o (L% e .
i s e Millsap, 200 A 1 HL T
A . ’ R0 AT Ao 0 Ul b= R WAl X B Y oA (R |
2 . S 4 P52 g
;nﬁ il, Hﬁﬁ;’ii Eii%;;?;ﬁfhﬁjﬁ #E (configural invariance I pattern invariance). K%
A — L RN H. 15 Y N H, X
WU 6] 2R 1) Il 28 3, B A A Al B o] 5% i) R

3% 17 16 72 (metric invariance BY, weak measurement
invariance), #[i{H E (scalar invariance I strong

measurement invariance) . 5% 7= {H %€ (uniqueness

WS H 51 2018-03-08 invariance BY, strict measurement invariance) . [ESES
WAEVEH: JEIERE, E-mail: wencong001@xmu.edu.cn h 2 —Wr K 2 85 % (factor variance-covariance
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invariance) . [A 2 ¥J{f {8 £ (factor mean invariance)
S MEIEE P RORK TR, R
18 PR 250 H s RV R B s (E R B Al T
[H 2 2% o7 2 A 7] B9 (Marsh et al., 2017; Millsap,
2011; Vandenberg & Lance, 2000; Wang & Wang,
2012; Widaman & Reise, 1997), Kz fiix i &
BOE RN AN EL A A R R P R B H AR Al
TR PR A PR3 48 fH 5 s X AN ]
MIREAL, R b — P i A8 Al (00 I A2 6 = A
PR 2 P R A ) ), A 6 12 R 8 e A 8 AH [ [
B 0 DR R A TR Y SR A b P BE
AU eb A [ 20 A AR S5 0 PR 3R Ay, R e 3R
AR TSR] A RE2E OIS 1 W) i 2 BE (2 AH
[ P, G 0 12 AR B EAE U AR TF] [ R 254 . A
[F) 14 PRI 28 28077 4 At b 3 — 25 A A rp O[]
HAEMERNBIE, FR2EMHEEF IR, dTiX
SEMR R E S HRUE E RS BATIRE KR, B
ARG 36 3 ) i 5 P A TG T O S A A
TR Sl S S T R S e Sl o (= W i [T Y
W, R R R BT, R
AN TR ZEL Fg A L DR 3R A 4P A i A )
FE U BH R [ 3 2H X A 5T 48 R A LA AR ), F
T 7T DAXTAS [R] B 20 09 R R Y AT B LA, 4R
FEARIREA A T4 8 R 2E S5

R ZHH SEUEMT 508 A Bl i Z HE2H CFA 1R
RARBFHAG AR R EWRAES, Wik
TR IE LB, (AZREA] CFA S RIS 22K
S T AR A (BB A BE AT R 4L 1) DR R (.
PO, TR T R AE VR 2 B0 T TR AL o
TEXSEFOL T, 28 E SRS B T R4
% (modification index)B i — & S $i FR i ok ok 3
ARG, W] RE 215 2 AR 70 B 1E e R, gk 2k

R BT T A A i — b S B RR (R N,
2014), HIEA1EZ AP CJFE XN pattern invariance, 5
configural invariance 7 FiAN[A] . %t F configural invariance,
WITFZ TS E PR S TEE”, EH N —FEIEAR
T, — I, <G R B SR structural, LN
configural 4 [6] -7 I A& 2 O —Jr i, 40 b SCHT IR,
configural invariance 1245 HF 4L Z 4549 B B M, #1%
F45 By (H AR A B AR T 09 R Z i A, T
configural NUA B R E5H — B0 & X, A R Ho e g
TEOL—B & o 45 EFFR, configural invariance A9 H 30
SCRR R TE E ”, 25N RN e B,

HEATHIME LA . {2 Asparouhov il Muthén £ 2014
AEAR S, BB ERR BT RS E RN T T
SRR, AW 54N, BT IEFR B TAR
R I 7T i T B0 0 JF AN IE 88 1 308 43 1 58 A 7R
TRl Ay 7 51 A 8 A fe gl R L S 55 A A 22 FE
(Asparouhov & Muthén, 2014), Marsh %5 A-H7E
2017 SFF8H, AR B IEFE RS B0nT LIS
SRR G B A A 308 43 R A, kA
AN BEARIEAS B A (i 25 1 PR Z #4{H (Marsh et
al., 2017). PRIk, G#EUEETE E PR R, anfiygksk
PEAT 4[] A — L DA SR AR R MR

Asparouhov fll Muthén 7£ 2014 4E3H T —F
“XFFE7 (Alignment) J5 i, FEAAMREEEETE E, H
T ZUASAY e ) K 2 B0 006 e S AU R gl vl A
17 ZE H#{H % (Asparouhov & Muthén, 2014), X}
FOTEA AL G A A2, AR T
MGG 7k M . BT Ik B — X L B
Jrik HBEAE Mplus F0F L SC SRR, X553 H
WA DB S IR S R . AR SCATEE R
O ER EIR AR HET AR, T R E A
4 AR YA B B (8 WA 5 S5 481 387 4n
frT i X 53 AT SRR 5T .

2 XMSFHERIRE

M — e B Z A BB R AT, H— I X
LUV
y=a+tbx+te (@8]
Hohy R, WAl ROy SR AR R, XN
Aerl y b b BRI o x O AR, L] RSk B
Astk, FORMRE AL B, XA BRA x il b %L
o a JHEE, SEEHES y fi SR AEE, B
x =0, WELESE y MRS H 0. b ARR, Wit
ERERE, R T AR x AR
PEAAS & y BT B . & 5% 22, AURMLINE 5
TR D B, IR IEZS oA o SRR I ik T
72 M A A B [ — MR R R SG AR
TN SRAE — B M [l AL A ) 2 R A
M 2MRBLZ RELL CFA BRI R
Yipg =Vpg + Z’lﬁmgmmg + Eipg (2)

m=1
oy NS &, JR TR R v O,
5 — B BIE AR, ACFRMLIN AZ ) 46 2 B
(AR, MOk, (MRKPE, IR, 3R, 2008);
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AR FE BT, ALY T — L vk B A AR, 1R
RAE n HA—ABAALAEAH DU AR & - (4 AF
A WIRE, g ) 4 2 P 4% 0 A 5 e
ALEROYERE, ST — ML mA b AR x
FRZEATIR N oo XS] LU TR R B FFAL
. WA R REIBFE PSR, BTUAT T
Bro e p=1,2-, p, WA B PEG m=1,2-,
m, HHRTFEG g =1, 2, g WHATFEG i = 1,
2eee, i g BEAL g PRI AN R (B € BT
N0, FEN 0, WMIESME; B ng BIEN
O JT 25 o, IR IEZS 53 o

T ST Bt 380 A s A AR sl B o 4%
20 n BYEE R RL IR R (AT R [ AT
A ARTR], PR 2R 8 iy 1 A e B A ) B E TR R
Yo B A BEAL R kA 4 A, #REEE R
A ) P A PR 3 A 1 R T Ak 2 B 4
BELH#ME v MR S

WA Z R4 CFA I 51 PR ARG 306 A T Ak
fHE, BT LA E B s i B R e W AR G E
JTAH TR, 4R BT Hha e, v DL A
AL R R (AR AT He A o (B AR AR S (R T A
2H A R 26 28 fuf A0 AR IR 50 4 AH 4 Y A5 R T T
FE SEBR A 5T Th AR MEAS B0 L, G H SR Ay
B2k, MHABEZEHE, R ZHE4 CFA &
A 5 PG 06 S Tl AR R, R4 SRR,
BRI 5% 358 A B 1 A 70 o AR W 75 51 1
AR, 2 R R 3 Lt A AR BN R F

LR CFA MBI ERIE T, HEY
(EA R R 7 2290 o e, Bk A mAs, A
ZE ) 7Y R 2R A5 3 b A IR 4L [ 19 R 36 B4 0 EL e
Tk AT o A4 BB T PR 2 ey e S AR
fisE, WERFEMAZHEA RS AR, 5
FE T A I AR R A 40 I PR 3R A L A ) 2
41 CFA AR, %t 553k 47 4 10) PR 38 44 b A 4
T R

IR A B AH E R MO, K H AR R &
BT R Vg0 T Apgoo MO ZERAG R EGAL N
YME R 0, Jr2Eh 1, B RELA T ZAAN R 24

N0 = (ng=atg) | Jy, 3)

[ EF, ST ik BT A 28 &0 A AR B4
(metric), J7 BN [A] 000 A% 5 AT LLAE, X SRk
BRARUEAL T AT WL AR

LI AR S5 1) 7 22 N33R R SR -
V (pe) = Ang‘//g = ing,O “
E (Vpg) = Vogthpglty = Vpgo &)
DAL 3 3t 2 AR 4 AT LUAR 3

Apg.0 =Apg \/E (6)
A
Vieo = Voot 222 o @)
g0 rg \/Z g
S TAE B BEALI g Ty, A7 50 07 O R BE
vy M ZERA Ay, (AT BB A MO AT A1

ALERAE, I HL R aURr i3]

2
y) pe-0 ®)

pgl = \/E

Lo ©)

Vyel = Vyeo — O
pg.1 " Vpg,0 g\/l//7g

3 T A 2N R 4 R R BE o FIE
FE we, R AT ) 4 B e AR
AH (RIS VAU B A DG ZR 1550 R X R Y TR R 28 A
FEFE v, IAWES | EA, DRI S
PR %% (total loss function) F #dx/Mb, HEIATS %L
AW R/NME, IR E] T R E e
FEEAY

F=3" 3" W (Apers = Apgaa ) +

p gl<g2

z z ng,g2f(vpg1,1 _Vng,l) (10)

7 gl<g?
XtHFATE— X gl g2, HRUEAIR 2 fif
A4 22 538 5 143 2 V8 PR 4 (component loss function)
O A SRR F O TR
Mplus H{E 559 43 B B T £8P A0 i 43 SR 0k o
B f TR
f(x):\/\/x2+£ (11)
Ak e S —ANR/NIEME, $RET fRA —H
HELFRCAA f 0 — B s s 5, BORREL F
B Ak a3 #2 (optimization process)ZE 1S H A 5, JF
T B R F TR . U R f 5
T x| o M FELR B F IS B /IME A 1 Y
T B R AN TE E SO 43 3 AR E 19
SR, R, KES /S BORUE &, AFH#E
MR SR 22 5 x BT 0, f(x)=Afl x|, Uik
AME; XTI RKIANEES R, TELIEWN
FAEDL . 24 x<l I, f(o)>x, SHONEE TR,
EONIENEVEE 2 (RN N Ve N
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AEEWEMBETE/N, 2 x> B, f(o)<x, SN
E 8 PR B, KA E SE B /NAR
5 2 BRI A i M S i R B R BT LA,
RYE £ R, x B FEA GBS B/ME . WR %
A R x REEEE, R4 x B R B KN
xR, B, RO AN E E P
%, XA EFA I TERE REUR BB RN/ N
i, HEBR A5 AT R RS

AR, B R F I Wy 0 = H
o S TR 20 R /NIRRT 20 2 BRI o 1
BRI AR 2 B A /0N B TR 4 T A 5 5 R B 1) Tk
Ko BT AR

Wa162=NgNgs (12)
o Ngy Fl Ngp AT — X REAL g1 g2 HIRE
N
MR F #sMUE, B TR AR
PR T I 250 1 192 B2 (7 Mplus o 55—
), Fruinl DA EIBR T S IRB MY T B £ 1
AR R Iy 22 M S B b i R 2 394, it
2g-1 S8 R TR S IR T R R 7 24
X, FERMALUTSERE, 2w = (poxx
ARE
WYXy Xy = 1 (13)
FEIX B, X FF9E ORI L4y Sk [ E SR A AT E B
AR AR s, LX) 2 [T 5 A Al B i 2 R 20
WA a; R 0, HHEEANKE o B HEAGTT
Asparouhov Fll Muthén Ir U B 52 L,
HEH N 2 SRR NE T SH, BEE
AR ZAR T A m B, AR BERT
2 JF HARUATE 2 i, i A SR A0 T [
AL 1 (Asparouhov & Muthén, 2014),

3 EHIEMA

X FE AR R — o s, AR SEUERF AT il
ARz, EERIEIR LR, X7 Mplus 3K
P2 H i R G 53 0 T B0 1 25 BRI AT T — A
4. SRRUL, (X T AT LLEE AT AP R

DE 2817 EFA, KIu b il iy R 451
BRI A ZS AR R, G R ANTR], TR B

? Mplus 7.1 BAF W3R PERRA B S 485 161 % 55 25 0BT B0
HITIRE o

FWATHA )L,

) H R T Z B4 CFA 7Hr, K4 el
I AR E . D SRR R AR R R, A
RUEBCN I R BIE, T 20T LIEAT e [A] R 2%
VA L, A DB X ik, R AR
LRI E S, AT LS R X SR

3N B HIXS ik, AR i ot 55 £ 48
) S B 1 100 32 38 1 2 P A B vk 2 ) PR AR Bk
AT

NIRRT I T B AT F R RISEIUBISE . 1
A SEAT BT ST 0% B 0] LU T BB S 1
S, AT DU 50X SR A T S B B
Pk, WA LU S S 408 UE 2 15

A, 28 4R L — S R X 55 35 20 B 1 1
B YRR S, RAECh R R, HERY
XNFESHAEITERARREAL R
(Asparouhov & Muthén, 2014), 244 R Hp ASE 52 1Y
SHL IR T 25%0F, ToZdE— 5 BB R
¥ 56 %t 5% 9% B9 F %1k (Asparouhov & Muthén,
2014) . GUARFEEHAT RGN, W B A
Mplus F1{# FH svalues $§ SR FAX SRk S
b THaE R, VRN R BSC (. AR
PR ZESEATEE AR R, Joik W 2 il
THRE, XSRS B A PIAUGR .

TR, BEHEE 4 AFRARERN
ME LA 58 92 B e R S 2 BEAL CFA BB
R T AR, IO 254 A P X6 5 A A
RIS E P, ST T R I E
ZHARRATE 4 DN ARHE SRS
4692 # 27k, Horf A 2R 2729 44, BAERE 615 4,
C %1% 455 44, D 2FHE 893 44 . 4 4145 B
AmB L, W LI R X 55 AT B R AR AR B
Ko WO N 4 B, HEES%,

31 EFA &4

AT AT FH B BR800 £ 32 2 B AR 2 4R
2#[n] % (Assessing Multinational Interest in STEM)
F4 AT A6 16 AR (Malltese et al., 2014), 4N 1 Bz
RV AN A | S TR T I =14
dERE, flifH 4 HERQAERE, 2AKEE, 3.
W EZ , 4 BEE)WIB BTG, B % &

P ARG S0 BB FIARSE Mplus BB 2 HERE
OSF Mt 25, WUH 420 . hitps://osf.io/k34sg/
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— BT 2 B A B ik 185

B AC AR LR, BN TIHER HEER
BEfar”,

F1 EEPRINENERNERFLIT

gt s RS 1y 25
QU ATl R R RFHL R
Wodir Qs HEMEA
Q9 WRFEEL R AT T S A
Q@ HRKE
Q3 IR LR T
A A% . S
Q4 YA A R T
Q6 RIEIRMFMAAES
gy, O DRI

Q8 RITUAMER

fd FH Mplus 34247 EFA J&, Bif3E 2
71N YR T DR 28 0 1 R A 3 4 R ) 365 19 448 B2 3
e, BRI TR R S

x2 HEERMEZEHE(N = 4692)

T F1 F2  F3

1. A Bh T Al Hp2 R SR FIER 5 (R 4 0.767

2. AR R 0.742

3. ORISR S 1 0.833

4. PAF— A BRI T A 0.625

5. Hhf A 0.828

6. RIEFHRIKANGE T 0.689

7. AR LS 0.671
8. RRIF 1A MEER 0.705
9. Mo At o R SR AT H B R L A 0.717

T RARBETE 5% BRI H) 1 3

3.2 % EH CFA o4

BRI B R R B E . R R . B
FEIEE, (1] Mplus #1217 Z BE 4] CFA & fH
FEMERL, BRE 3 FRMBEAALE R, WE
H B R HE AR, RIE ERL. &t
MERMITE S, R ZEMES A B E X
NEF) p AEFE 5% AR DX ) I $6 40 B iE 16 5 A
F Ay E g AT ) B E AR R AR, T
R 1E BRI P A, DR O AT LA 4 0 X 5T
K 50 3 AL A P, aE T S R AT R R Y
H g

R 3 FHZEE CFA BHTINEEEMHRIEEIAE
B E R (N = 4692)

FEEAY ZHH FHE AmE p i
ey i fE 2 120
HEHMEE 102

1028.009 96 <0.001
1058.646 114 <0.001

R 84 1120.288 132 <0.001
faf 1H 58 X

ﬁ{“ﬂ,mﬂ@ - 30.638 18 0.0317
B H

3 IERER.

ﬁﬁﬁjmﬁm - 92279 36 <0.001
B

2H ‘E'—"r‘

éﬁaﬂyjﬁtﬁﬁ - 61.614 18 <0.001
frfE 2

33 MIFESH

3 53 8 T 1 A AR SR A el A B R A
Mplus HAF AT XS5k 04T, 152U 280
ARLTE SE 25 R AP R B A 145 2R o O S0 i A AL
AT Ry e RS SRR S ST A 4
A 7 #2311 S AR AR AR B R S B 45 2R
M 4 RS EGERMEE SRR E, B #EE
FIP R HAg AR UE E, X SRk i 2] T AR R4
R, BEAN N R E BT T, mAE E—2D
2 AL CFA I, X2 4 iy 1 G A A0 AN A 1
FERS BRI, PRI Rk AT . X
— I THORF, R FF I T RELE ) PR 2R S A
58 A Y 2R R, A A 6 PR 3R e
I 2 ) S AR Al A ) L DA 3R B4 [ ) L
B AT RE, X AR Z AL CFA —K
Pt K 5 PR iy N GHR R ME L BCR R,
B 4 WA TREAL 1,2,3; MR 6 BRI BN
FHMECEORE, #E4 2 FRF4] 3 W3 m TRl

x4 SEREELSR(N = 4692)

SR EUEEAN| SHIER P UE )
AR PH 2 2 A
Y1 1,2,3.4 Y1 1,2,3.4
Y2 1,2,3.4 Y2 1,2,3.4
Y3 1,2,3,4 Y3 1,2,3,4
Y4 1,2,3,4 Y4 1,2,3,4
Y5 1,2,3,4 Y5 1,2,3,4
Y6 1,2,3,4 Y6 1,2,3,4
Y7 1,2,3.4 Y7 1,2,3.4
Y8 1,2,3.4 Y8 1,2,3.4
Y9 1,2,3,4 Y9 1,2,3,4
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1,4, %3] 4 FrBi 2R BHET R 4>1>2=3, XT
FEIE I FTEE 5 2 H 4 EREA 985 B2 A AH
Fb 211 BE A RS 3 A B e A 2 2 B T J S A%
W EAPIBE R 2E A A L 985 BEMs B 211 BEd
2 T 22 B I Y A 1 A — B (R R,
A6, ¥ EIE, 2016).

®5 MAMBERMHELRER(N = 4692)

W4 ps % wfﬁgi%
1 4 0.162 2,3,1
2 2 0.038
3 3 0.028
4 1 0.000

F 6 ZFERMELLRER(N = 4692)

N A
W& meals CESSLL ﬂi?EZ%
1 5 0.163 1.4
. ; 0.127 1.4
. 1 0.000
) . ~0.014

34 FEFEREMTHR

FE 55 =25 0 55 1 43 vh 0T R W A i A
I 7 DA B 0 A RS k e ahy, BT LAEE
X2, R 24 R RS R AR B 2
B THE5 R AT SR RIS BT 5, R 560 4
S SR I X 5505 R A A 4 BT S B 1 E S A
fHEME, BEE LMmAGTH&DSE AU R R
i PN TR B30 % 550002 35 e A 125 A S 80
PRUEA PIAS, — I A 0 Bk 1) PR 28 4 (i B S (e A
fETHE R e, R RIAE BB T 20 8E
2% ZRAHN R N R IE R iR 22, it
W R 3R A 1) T 2 0 TR 2 45 41 90 30 28 0 22 119 °F
JrmEAR R, RIS EAGTHROR . BT R
ANERGE, HS S A TS B0 Jr 25 1 g
SETCARAG T o BRI FE Y S AR B9 L,
WeHE 4 DB, 5 E SR AR R LR AR
(2729. 615, 455, 893), ‘LM EIRLAHLCH 500,
i FH 58 =25 11 DA S A5 B0 0 S B4 T 45 S ik
A7 B LA X 554 A, T A B A kA 2 Y
ZHAGTHEE AT A B ARAE X FF 00, A EILLE
FESS R AP IS S bR s S e - R E SN

R T FURIIN R AT AR, W EE L
ATk BT 5% 1 RE B il i 25 A 2 1 IR SR B 1
EAEHT A phy D0 P53 0k 5k PR R P (A i 3
TERMmZE, THEEZTNER, WMEBL T
1.3, WK 8 PRI R IIT R B4 /AR A,
PIRNERTE N 2ROy 22 B D5 iR 22 Se ), 2
F i A5k e 45 N R B (E L i3T5 iR R 2R
TRERAT L. THRESFNER, Amitik

Fz 7 WMEZHERBEMG TS RNN=4692)

I E 1t A
5fiE S| sk fiHE sk A
FLAH FLAH
4 1

AR ZE 0.000  0.000 0314 0221

FLTERE 0.000  0.000 -0.081 -0.072

ZHRE 0.000  0.000  1.848  0.520
a2

MAIBAZE 0.038  0.040 0351  0.261

HEFTEHNE 0075 0.079  —0.004  0.008

ZHE 0.163  0.164  2.009  0.682
HE4 3

AABFZE  0.028  0.033 0339 0.252

HETEHRE 0.065 0.070  -0.018  —0.002

ZTHER 0.127  0.129 1975  0.648
B4 4

ANAERHE 0162 0.163 0472 0.381

FEETERE -0.005 -0.006 -0.086 —0.077

ZUHRE -0.014 -0.021  1.810  0.484

*8 FMHEANERAFIRETELER(N = 4692)

I S AAL S i NS KR A=R7S
WE bRdEX E PRifEE

AR 2
el 0.036  0.016 0224  0.179
EYiF 0.046 0.020 0.046 0.020
HATHER R
ESSLE 0.038  0.017  0.184  0.141
W T % 0.050 0.022 0.050 0.022

PSSOl 0.041 0.018 1.527 1.139
FSEWIE 0.060 0.025 0.060 0.025
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SEAGTH RN R E B I R 22 A F) 1.527, 1
72 AL S i X — R AL 0.041, 5% LJTR,
FEASTR A B 58 BT 15 2 R 5 25 A T, (8 I [
SE AT X 5535 T LULT- e A R 4,
PR/, BORW AR T A sk
FR X 75 o Il RELER =25 v A TR 3R 2804y 1 S
ERUEE, X—458F1 Asparouhov 1 Muthén Ft
RO ADLBIE 5 e < A5 R v A N S R, [
FERACTEL AR T A AR AR B I 45 1 A — X
(Asparouhov & Muthén, 2014), FFLA, 55 =H{LH
Hh T [ DR A SRR X SRR A R B S UG
ESE

4 FHERBREERE

WL AT ST, X R DA N Rt i 2
B4 CFA WA w#h s, H A R TTmk2 T LASE R wF
20 1 AR R, A 5 2 B L
28 BB ) ) PR R BB L B i B Y. AR LA 52
MIZTEA CFA, XF 37T LA S0 A S 50 e
FE B, R BE R BE AT B P
PRI S MA], BT LAALBRRC A 2 pmEdl . &
R 2 A B A, T LA A A e PR 2 A AN
B AT O MR AR A s . BT,
MR FREIE WA BR K, HABE L, RAK
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Alignment: A new method for multiple-group analysis
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Abstract: Comparing the latent factor means across groups need to test the comparability of the instrument.
Researchers usually test the scalar invariance to achieve this goal but often get unsatisfactory results. The
alignment is proposed under this background. It allows the comparison of the latent factor means by testing
the approximate invariance of the configural model parameters and has become a significant complement to
multiple-group CFA. This article gives a detailed description of the multiple-group CFA and alignment,
summarizes the research procedures and points to which researchers need to pay attention when applying
alignment, uses an undergraduates’ work value data to illustrate how to use alignment to do a research with
Mplus. In the end, this article summarizes the advantages and limitations of alignment and reviews its
research developments and empirical applications.

Key words: multiple-group analysis; multiple-group CFA; measurement invariance; alignment; Monte Carlo

simulation study





