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FEBDOEEE + HERE (AARRMEER) | sEHm (Ascho)%l%ﬁ\‘Festjnger@ﬁﬁfﬂ‘
AN AL Little Science, Big Science by Derek J. De Solla Price, ffEHlIBTET. LI
FhrEE . Wetam, WAL, BRROHEY:, (DHEE S

it X CRYNCE Z MR T —~ ¢ K7 vs. Hiftor HOZ
st SeE DFEEIC X Y, tender-minded vs. tough-minded 2> &
H. J. Eysenck Dt I RE R HIE |
Z LT, THRE? > DRTFZH | #harIRERE O R+t iITsE
(parceling=> /N2 1t)
2> WAHAWALHLEHHT
BRASHIIC E & 725w Dimensionality of career indecision:

Methodological perspectives
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B Dt (BRI 2 o B AFRRRINEHIE) £ D1

1) AR FTHIRED) & Fortran
Ao EEME - BEX27 v = EZRFE
B/N_"3E}k Promax Procrustes Rotoplot  Cattelliff %= DIGHT
ST & DR/ TR
Z whEEE GREKRYE) THRFSE] 197248 BAIX19734
K FE NS EAR S % 18 V> 72 Procrustes B Bx
HFHEICEREZHFZEVWZRFEEDOHEESTE Fy
> RRFEGEZHEE 20
Factormaxi# © Procrustesit DIRERA T = K75 mic & 5 EEH[E] D T
KFEHHEE Z EE L 2RISR EFEBE Fyy,
X SHERIR 201« ZE R o BRI A 715 mic X 5810

st EAE - FE/K FIRK - L5 5 (1979), fERII N0 HEIC X 2 iERE & DA M & R — — & Fact ik
T 2t A L R R R L 55 e > T e T Hractormas

J /K MIEK (1981). KIF[EMHBE Z [E0E L 72z RIS+ . BIPERZE R AR AL 2L, 12(2), 113-128.
/K FIRK - ik SEAE (1981). 28 XAHEIRIR 1. BEPURZEAE S EA AR, 12(2), 129-145.
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e D (B 2 o B LFRRRIRE) £ D2
2) W& RERKZ L CEHEN

Cattell & Tsujioka(1964) itfdl (1964) DRFHEEMEDFIIC X 2IHE ST & REMK, % LT,
WERK L 72 RE o #ft sl 2 (174 <hERH L Fortran)

RO LDHREMBOEY; T, R "2 —voEldmEHZEO TREZHKT 2 2 e 3¥EE L
WEFTRHEERMEL LN T3, FHEDKTFICHETRETF 2 — v &b offiF7 (pure) JHHICX - T
REZERITE, SOEEEZIFET22 08 TE L L 09 D TH % (Comrey,1961),

Cattell D 16PF D N ERIEE 23 EMETH 2 L v 9 Comrey (1961)2> & DHEH~ D I i
€ W32 (suppress) RITHEFEEDFE : ROZXFA4F REQOFHM : ZORDATA ¥

i SEAE - 3K FIRK (1975). HE AT IC B3 0 2 HE GG & L RS Oftit & — R EEERE L
PRI~ 22 24 1 BEPE R 2E et 2E 3R A0 22, 7(1),107-120.

ikl SEAE - JEK FIRK (1977). HE 9411 & 2 REERERK © 51 — th P REEE R o (R Hy 2 4 - H5E
ME Lo miliconT  BEERFE SR E,8(1),121-137.

HEK fIFK (2010). THE AT 00 TR L - REOR T 2 — v, M, F#EE2 L CRTFNESESE
BEVE R DD BESEISE, 1, 9-24.
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Cattell, R.B., & Tsujioka, B. (1964). The importance of factor-trueness and validity, versus
homogeneity and orthogonality in test scales. Educational and Psychological Measurement, 24, 3-30.

w
Wanted General
Personality Factor

B ep—

Unwanted

1 loading
d =.71
/o 4
/
J i
! i
I 1
i |
~ A%
loading leading
E -, 11 =+, ?1

Figure 2. Suppressor action yielding full validity with complete heterogeneity.

General Factor

JEHHjLHHKkDO N7 F iz, 2D 2XJC
ZERIClE, OEDAECHWTWS, i
22D 2 o0TEHEOHER Y e TH B Z
AT 5,

ZD2o00HHORTARMEDfEIZ, K
HDTWBEETFTIX, FIUME (71) TH -7z,
IR L <, KD TR WETTIE, j2°
71Ty kBRTITH o 77,

ZD2O0DHEHBEEGHT 5 kDTN
HFiho LIicfFEd 5,

Iz, AERRFOERZ NS 5
(suppress) & 9,
> RHFHEXERHEDFH

LR SE4E (1964). 7 2 F REBRICE T 28 L WEE LHEEER, 8 82-90. i’



Cattell & Tsujioka (1964)

Fw (wanted factor)

Buffered scalel¥. KL X5 & L TR
JET, WAWALRIEAPHICEZOLNT
W3 X mERTT,

Tz oREQLEE (RFZEEco
EfEME) ©, S ORE & KT & MR
BT, FEXDaBETFEREL D
e, W1 eERELEOXNIGORE #3£
LES, ZOXTITE22DHETFITHAZD
BfRICcH v T 7,

B L 7= RE o3t
= w

(McDonald (1999) o{Z§E M)

H/K FEK (2011). THH & B ERE & DB %
fio72THH T — W7 A, WNriEz L
TRT A2 — v EBEROBER— B
OHEETE, 2 1-6.

Fu {(unwanted factor)

Figure 4, Factor trueness and factor validity in oblique factors with suppressor

action.
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St s hY | MAME dT | BRIEE ST BOEAHE of | (BIMREE p(Z) LRT L. =
NWOEDORERERD X D IZEMTHZ LA TE S,

443 (total variance) =h7+s5+e7 =hi +d>

{Z#EM: (reliability) =p(Z;)=h% +55=1-¢7

Jeiltk (communality)  =h% =1-d5 =w

FeRRRE (specificity) 3 IR Q00D o B0 olc L
A%ﬁ X%4w

AR50 (error varinace) = e? =1-p(Z;)

(HAZEHO2HE) = (HEEE) + kel = G@EE) + K% + GRESED

1.0- (&4 (AFamEn=_%M) ) = (HEMH) T BREEL LT BB DD RN 1.0
BT
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7 T g
FER R AT s R DR A3 % — X
B IR EHEE LT T O ML CTWLWAEE .

ARUUA - BINL =28 O 18 UNalO#FHN) S TH .
IV . 7))
H A BINL=2 501 MEIRE - REOH

1H/K Fikk (2012). HEER 08T 0 Fikin — 28 R & ORI E L TER
SNAHKRFEEE AW T— Bl RKFOESMEE, 3 1-13.
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/NVELE (parceling) by Cattell (1956) #1974 - fih1976)c iz, [FHREL) & %5
/NELIAF-3#HT (parcel factor analysis: Cattell & Burdsal, 1975)
« RAEDFM
% 7% & 1E #1453 4f (multivariate normal distribution)
RER2 O S 72+ e K& v 4 XOER
(BHIZ B D E M)
« DT — £ i < B & O
BIHZEHHE , [EHTS 5 2 LIckEh] (s Td)
NBFICRE Y4 XL w2 5 D0 EER,
D> ZOETTN - BEEPRAAWVWE, 20X REM L OREIE-7-F $,
> fEikgi e L <o/heft (parceling)
Spearman-Brown D /AR, HHZGK T 2 L EHEZESTAH LR TE 5,
SHHH OEHMED0.6TH o7 $5, TNZIVHHIZT S L0758 7% 5,
DA EINSE S 2 LB TE B,
AFE1-2-3-4 D> AFE2IEH 2-3-4-5-6-7-8 T E2THEIS L1~4
FEANT 2HHORR R 2561C1E, AR LEZEEHO K TH 5,
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ZD121HH
I 5% 1 AT
DINEL & 2D
YED 72\,

I1 1
KTt DFEE, 12EH 235 [ KATFICAE L
FHIRTICAET SRS 2THEH % 72X GEHRTICHAE L 7ZHEB XA
?‘f\f?”mf*l (AICAET 22 EFEITH
T O THAELE] X TAmLE] 50T

SRES=1L5:)
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/N D T

TEAK FIRK - 1A BREE (2007). /NEAE L 22880 X 58—V F U 7 4 LR o BRIk o
T 7 ML, B R SRR, 38(3), 61-96.

R BBRFICEMT 2HE ZNRIT/NLZ B OED 7240,
stepl EFAZnIHH ZXNRICTH), B0 I7A4A FOREHBEINTWS, )
step2 NALZEKT 5, AN D3ODTEREZ LIS,
(1) FE/NEWGE (homogeneous parceling method)
NRREZ X OICHFo8 L <, it L7z FMzERFRNC /N 2 R
(2) Tz IR (sub-domain representative method)
WRREZ X HICHF o L<, HitE L7 MMIREF 245608 TN 2 FK
(3) #EIkFIEE (domain representative method; Coffman & MacCallum (2005) )

EIRDERNN T OMFERD2 S, ZDORTF~DRTF N2 — v (RAKDHEH +5&/)
DIEH) . (2FBHICkKZWHHF 2FZFHIONIWEE) . (3BHICKZWHH+ 3%
Hic/hNEWIHE) WO AGHLETCTVREZER, ZOHETIE, HERE L TR
NIREDOYUFER T CORTNE =V DOFERE/NATRIC XS ARfEié 725 2 & % HEE,
ZL T, thoRTFTORFNZ—v OGN e s txHE
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X1 (1) FE/NERHEE

X2 (2) POLeEBEE

BLTLARE: MR LIS EFHNEREOR
2h > 5HET 3

X3 (3) wHISAHE
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HFmhroE 7 AR

FESIME O E N, BIHIEROB Y n. ANFoEEme L, LT, N>n>mThbd LT3, BRI
BRTOITETVIZ, (T TRTERDIHIICEKR T ENTE B,

BES LT EFERTH Bz —virdl MERTHRRTH EETHICE AT

(Nxn)R (Nxm)R (mxn)RUE) (Nxn)X

(nxn)X

RF ot o EEROFE  BUIZERE OHEATTH 2 b ERFETHFTH (V) ZEHREL,
Bl % 3K T VarimaxiE C i 205 LT, EROWTATH (V) %2152, 2o X5 %k
IR CIE A THITR2 R T2 2 L ick 5, ZOEBTIHZ# T A&bE 5 & EZZTS
7% (TT=I) . #REFRCE, W52 —viThl (V) ERRORITH] (T) 255
5N, T DRWATH D o WFRIMEBEITY (T.T,= C) &155%,

FRFEZEFEOHR T o7, TNZ LHEWNICHIRT 2 72D ICE A X 172 D 23 B

EE WIS HEKEETH 5 7-, Thurstone(1937) 1Z. HERNRERIC BT, ¥ERWSETY 2 0%
WCZOHEMEEGEZERL TWE, NP2 =T ThnwZ &L T2 720,
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Factorial invariance: ;g€ 7112 20T OREME (Meredith, 1993)

Meredith, W. (1993). Measurement invariance, factor analysis and factorial invariance. Psychometrika, 58, 525-
543.

(DA EAZE M (configural invariance) : 1.0 & EE L 72 [KF Y% — Vv DEZREZFR T,
R DT RTCOER) # HHMEE & T 3R AREET

Q) F ¥ & — v A% P (factor pattern invariance) : EEEME DK F Y& — v D4
yﬁéﬂﬁaufmﬁﬁél?ffﬁ%rwfﬁé

(3)FREFHIAZ li(strong factorial invariance) : Z DR FAZEEET VIZ, 2)D .
+-ox g) — ¥ DRERSIC I 2 C. EREEME AR 7% FfE s Uik 2
DTH b,

(4)EH 7s R F B Z M (strict factorial invariance) @ iK1 041 € 7 1 D RE RS
w5, BEENFRCRETH 5 &4 &b BB RN THIAREDET AL TH B,
ZDETNPKILT 2 L EROEHBECTHEDSTERICHFMTH S L W2 5DTTH
%,

SEM®D Y 7 +T®H BLISRELZ i - 7- D 1319864F, % N T TlIProcrustesir,

26



. . . N/
Factorial invariance it X

%pfwéﬁ%=ﬂ%ﬂ9%$%ﬂ\ﬁﬁﬂ%%ﬂ(?—ﬂ)\ﬁﬁnwo
2> b DSelection problem

i) 3k (1956). I T A P EFRO~ 7 b VIS K B R I — (SHEPE & %S PRI B O
e 58 302312, " i % SR

Little, T. D., Lindenber%¢r, U., & Nesselroade, J. R. (1999). On selecting indicators for multivariate
measurement and modeling with latent variables: When" good" indicators are bad and" bad"
indicators are good. Psychological methods, 4(2), 192.

L T\ 5 RE « HEE
LEMFEREHT GEK) vs. ZRERSHT (h% %0
Google Scholar: multiple group sem (1,020,000{%) multiple population sem(642,000{F) 2022.2.16

“The ongr requirement is that the populations be clearly defined and the samples
independent. (Joreskog(1971, p.410)”

Configural DFREE : fiiE GEAK) vs. Bl (BHfh) [Es2) #082 6iBET 285 5RT 2
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Thomson, G. HATEL CTH - 7= & B 5
Thurstone, L.L. (1935). The vectors of mind: Multiple-factor analysis for the isolation of primary
traits. Chicago, IL: The university of Chicago press. P.15S2DH~DZE X AL BN A E

Vi
S
PRIMARY TRAITS 157
. G ire
ﬁa.UL /$é Ly 36-1-2, es
= R i
e ———— o
'8 ‘ 0 nd
o 2 o
2 1, olo bt ¥ 3 fudes ,'ulf'la
| 4 Ju* — g e
+ » ilo |0 #" /_‘m W@J Pl 108 7~
e
\ 4 4]0 fop T7 o 3t St
i é fo) /wg L att e et e 5
o oonn . Bdf Be Yoo o,
i dacated  rtae muntd 4o s
(Mol o ﬁMIMIf .
0x i A ad i
Ficoue 1 L""‘ ““E[ z"" A - P ::
= i 795 r7ov s be
If an nXr factorial matrix is set wup with nrbitrary ontries in all cells, /s K ke n o X Kot ns
there is, in generl, no transformation by which each of the n variables can L,..fwlfm o AL [,;'f‘ 3 awd L umd Kol
be deseribed in terms of fewer than r fuctors. It is assumed that = is large T A
-3k < { Ak por
in comparison with r. Therefore the appearanco of simple strueture in a 2 f/K"m il A7 M L : ’, ::
factorial matrix derived from observation commands attention, 1t §s not o ) | ataed Ufn ol Al i
chance matter. When found in experimental data, it reveals order within &5.13 Vi ul y * oo
the n vanables in that r< n categories are required for deseribing them eol- bty Y Clme mfy Ak be hn o flawe b T2 ll(l
lectively and fewer than r eategorics are required for each one of them sepa- —~ A, /j'fw,_ o
_mtely, When simple structure kas been found by an orthogonal transforma- KLT"”}/“(""“" LoL gt et ke
thon L upon F, the referenee veetors of FL represent fundamental eategories chonerlii R Mo lres me )
which must be incarporated into the ideal constructs of the science. e z o6t ”{ “ e Em
- At - = : = "o "‘t"r e L (_-’L"i .._..,t) a{ ’:.

ele gt ff‘ /J—v.M\Mav{'& Al A-2 & :“
Thomson, G. H. (1938). The factor analysis of human Lt ih
ability. Houghton Mifflin. it[5E4E X D, 19504 D

FHARZE Y ZT %,



Thurstone (1935, 1947) © BiffifE & o R
(rules for simple structure of a factor matrix )
<reference structure 2S5, factor patternClI 722> 7=,

RT3 % — v (ARE)TINIC B W T

1.5171, PR tdb 1o uedrd b
Z &,

2.501F, Yl tdmliloxranrnd sz

&

3.20D4 YT &, 1 2DFICiE
roaprnwlond s, hHIciEhne
&,

Am=4T, 2O0DHERY BT L, 177
OFTIFFr el W OhH b L,

5.2 0040 3L, MWy osict
O ChRWTHRDRnwT &,

s

FE®Thomsond fEfiHL T35, >

b

Thurstone D ETH5

3T I 1 I II
1 0 0 0.9 0 0
2 0 0 0.8 0 0
3 0 0 0.7 0.4 0
4 0.8 0 0 0.8 0
] 0.7 0 0.3 0.7 0
6 0.8 0 0 0.8 0
T 0 0.7 0 0 0.7
8 0 0.8 0.5 0 0.8
9 0 0.6 0 0 0.6

N
O



0| i
I{ é: 6j: VarimaxiE7g & Promaxit7x &
R 23 04
% 2 07
% 2 W7
%2 W7
o /e o
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RBe (132 & H R R R

FE) Z D3

3) Procrustes% L CTFactormax : KFHIARZE M

=1 RRWEFTOWER

wREME 0.78 031 0.16 0.14
ShEmte -0.60 0.56 034 0.03
BBE 004 016 -021 0.03
WA 035 -0.01 059 0.12
MR 042 0.02 -0.06 0.52

22—y MTAIDRERK

x2 X—4v MTF

0.07 8 U 150

0.09 St
-0.02 BH B A
0.01 ELEiINE
028 B

{1, 0} 2D,

1.0
0.0
0.0
0.0
0.0

0.0
1.0
0.0
0.0
0.0

0.0
0.0
1.0
0.0
0.0

{0.9, 0.2} THWVWVDD,

0.0
0.0
0.0
1.0
0.0

factorial invariance

0.0
0.0
0.0
0.0
1.0

> HEEHEOFEHEHIRTE k5,
Procrustesi®id. RERD AL L 7217511

EMA L= AFAVﬁy,_'_AUAD

EHB BZ:BFBVﬁ?’_I_BUBD

X5,

5% 3 Procrustes[R|#5f& DK 1 ¥ & — V{74

MREEME (.93
oh i 0.10
b B e -0.03
A 0.05
AE 0.08

>

(.

-0.01 -0.07 0.07 0.06
0.70 -0.08 0.42 0.08
-0.01 0.47 0.17 -0.07
0.01 0.13 0.83 0.08
0.04 -0.08 0.08 0.86

B LWEM OV, %

Factormaxifld, ZZNRE L TRTFAITOR/ELEFELNT
W32 b, HILWT—XThHb,Z% ,ZO—H & HHE L C,
gF%Z FIEUZ T, gV %2155,
ZDJETIE. =7y MTAIEAE, WSRO % &

KAt 3 5% Z & 5 HFactormax & L 77,
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Kb (B2 o AR IERE) £ 0 4

4) 20 OEEIER FT-5H 0 T cHE
20 D LRI DB -
HELIIC 12, EEEESHT. IEHEABE ST % B L <\ 72,

Factormaxik |3 EHE CORFRIAR W ZERT 2 7ETH o7z, TOE 2 2RBEORERIC
BOWCTREBL 702 [RXMHAEIK 2] Th o 7=,

—DODEEWERT A L7z LEST, CORTOREEICDH 5 —D2DEEEED KT % /) 2
%g@mﬁﬁﬁé(xﬂ)otﬁb\ﬁ%%@ﬁ%ﬁﬁcﬁﬁ6&miﬁi%ﬁ%®T6%%

TEBTINICUNEE U 72 28 DR 2 R ICKRET L 7ee SN2 S BOREHRIITD . £ LT, #thr
7T — 2 IO EHARE & & A Tz,
7K FIRK - il SEAE (1981). 2 AHE IR 7704, BEIPERF et A ilic &, 12(2), 129-145.

Z DU, U755 TW72IIFE « Joreskog(1967 : Ak, 1969 : CFA, 1971 : SHERIFEEIHT) ,
S6rbom (1974 : E¥gRE&E) 2 L CLISREL. &Ry 7t 0Ei&E £ 7 v DRAM(McArdle & McDonald, 1984),
EQS(Bentler & Weeks, 1980)

Sorbom, D. (1974). A general method for studying differences in factor means and factor structures between groups.
British Journal of Mathematical and Statistical Psychology, 27, 229-239.
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RFPe (B> O EERERIERE) 205 BIAmREICHE <

5) HFEHOHERE 7K FIRK (1981). BT IR RS % [E5E L 72

FRZAFER. BEVERESEE R
ERE : F, =ZRV, 3% 12(2), 113-128.

1
B2t : F,=ZR VIRV )2 #(1972. p.301)

L
BZEM : Fy, = ZRV T,(T VRV, T,)2T,  #K198DTHIz 24 &

T, IEZPORAZ~DOEHFHERTIITHY, BFHOEEPLEZELND,

ten Berge, Krijinen, Wansbeek, & Shapiro (19994 [F]C & EFHE L TL\ 5,
Z D% Grice(2001). Beauducel(2007)H #8391 L TW 5,

ten Berge et al. (1999)
= correlation-preserving factor
les 5 A . =|“ = scores prediction methods
Fyy=ZR V,C;|C;V, RV, C;| C; BRI A7 T3l (/1L 2010)

v v
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BE W SR & AN b o 5T
TE/K FOFK (1983). BRZER R BPE & Akl BEFE R &7 E R, 142), 203-222.
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K - SER(1982) 2sEm Kk L=k o, T E R By T
RHRWIGETY, K& 9$Aﬁf“%ﬁ%?5ﬁ/7w
%émi~%ﬁ TRHEEPFEIT L, g [
HHWE HER] LT, chdrits Té%ﬁ%ﬁ%ﬁ
EmEHRTL X2 LR RETH B, T LI, bhvb
NDIRZET 5FACTORMAX 1%, BEZEM KPR B DR
CEBWCHN R ZRET 200 LEZ LN 5,

WS Y R B
T
ZTIEEN
@ ® FIl1Xore
LTCTWw3b,
AP Pl
€) @
€

25 mEHERREDZ LS
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ZFzC&-Z L

1) SN L U EDORIR kit o OEHEGER] O ABREE
2) REOWKITEL R e OBtk 1 LoECRERLZZ L

3) BHEMOMEE FIEPERD 5 2 & OB afRE & R EER M
REWTEITSE & MEWTRIRTFE DS AT L T b & & ~ D &[]
IRFfE] S O v CEMK < 75 2 FHEEE M & 13,
4) %A
WEc RN 2240 - o Er A GREREL - BEN) o AEVIE 0 75 NICE R
BRI ICR N 52 « Kol > fb 1EhERY & v S i
5) RS &L Zf. T OB IIR][EEZ D B>, Universal Index by Cattell
KFHIRZEE. ZBOET ML
6) EHHZR.OHEEOT EmIE. 2R e FHEL 356 2 & TR ZEMA L TE 72,
OHF ORI, LYY 7 & O BRI O /728 L T D,
FriE LR & DBfR - Nal, REfE. Jhaz



TESMIFSE

LISREL D&tk & FL[E] 5%

19864 D State College, Pennsylvania® Old
Main Restaurant(C T

Fozx 74 FoRoED % CEH,
John R. Nesselroade?> &

“Kazu, that‘s an interesting idea, but it’s

getting old. Don‘t you know a software

called LISREL? TI’ll give you a computer
account to use it tomorrow.”
DIFEFECICliozay v a—xofifREP

H 155 COXWIFEEL 7 3530 T,
Joreskog, K. G. (1979). Statistical estimation of
structural models in longitudinal developmental
investigations. In J. R. Nesselroade and P. B. Baltes
(Eds.), Longitudinal research in the study of behavior
and development (pp.303-351). New York: Academic
Press.
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ﬁ%%&*ﬁi‘ﬂi%*ﬁ@% %‘]Vﬁ EQS. COSAN. Mplus7z & 13 E|%E

LISREL(Analysis of Linear Structure Relationships by the Method of Maximum
Likelihood)

LISRELZ. WAEZE LW ELEHD2oDHIEET

WEHBREXET v i 9=Bp+T'¢+{ N EBEERDIDDRTERS I NG, —DOR

REREET NV y=A,p+e IcE Y, HoEhE+*ER L ZDPBRAMTH 5,
AZEREETFN Xx=A84+03 v=Av+u
=|0 0 4, 0 vy|+|e
RAM 0 0 0 4, |x a
McArdle, J.J., & McDonald, R. P. (1984). 0 0 B I |y ¢
Some algebraic properties of the Reticula 0 0 0 0 3 é
Action Model for moment structures. British -1 4 + o
Journal of Mathematical and Statistical 4
Psychology, 37, 234-251. 4.8 + 9
Bp+ I'é+¢
(BJIMSPD Z DIGHF LT AV /1 ~ME—Fi5) B
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S HERXET Y v (SEM: Structural Equation Modeling)

 HI5E €7 v (measurement model) CFA(Confirmatory Factor Analysis)
B2 %0 (observed variable) & VE7EZ#L (latent variable) & DEHfR
(RFatroRF 2 —v (HFEfE) oZLThH?)
* Hi&E 7 /v (structural model)
TETE 22 BH o Be i
e dk FHBEIRAMR(A T AT fEAHES) & [RSLEA(% (causal relationships)
2> ERE7 L (causal modeling)
« ‘ST 7 v (structured mean model)

BEAEOFHOHETE (B DOFE DL @ 458 & ORE)

H# + Heor#Edi oo (covariance structure analysis) (SEM® [ i€ 7 v
{ EET A +HEEET V) + IBTEAR OGS = SEM
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WEHERXRETY v 27 (SEM) Ik W EHLEZ L

0) T A—ZHEE (HAEIZKLD)
HE#E, FRHE, BEHE 2> 7L
1) HIEET /L DOAZNE invariance & 5 WME M equivalence
T 22 B9 R F 52 T (confirmatory factor analysis) : #LatHIMRE DE A Joreskog(1969)
% & [ [ B 53 #T(multi-group simultaneous analysis)(Z J 5 R AE Joreskog(1971)
AEAEME, R — U REME, /AN, RS2 AN Meredith(1993)
2) FEEIE ST (structured mean  ¥ETEZ LD R OHETE)
K 5RO OHEE (LR : Sorbom (1974), EF[E %S : Bollen (1989))
NFEEAPHIET & L COME (B A maximum likelihood : 2678 & 1F R 454)
f\glll;st::gt ;l—_ifits;sf |
=log|2'5‘|+n4'S"""'£‘-""1 |—logIS:‘=“ _p;st + (5 _ﬂifi | p@-1(5le _’u;‘s'f |
ETNVOKRE (BELBRE) Ho: [TFLOYTITEYNLN
PIZRLDBE, NOBEIC K 5B %22 T %,
T IVEA BT 5 2O FEIE © AIC, GFI, NFI, CFI, SRMR, RMASEA7¢ &
HEEEDOT NV FiE #EEEOIEYERRZE RFIERFIETITHE R -T2
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HEOFEL
SANFAFRIR(1904)
AR ETAN
W75 55 R (1904)
RAMMBETA
JI2ME (9T \
7 | EANRETIY
BN SHREFA(BAP) FHRALTA |\\ " 75“" FUY
MNERKETA
FHOLER
TEONB

IFLAASE (BAT)

NEDI2RE (RANP) |—T REEFN

QURFHEM(EP) /

1  SEM~DFERE : fiathyF-i% & research questions 2> b

AT 2 EK IR (2013). #EETTRREXETY v HAAN=VF U 7 4 DB ()
TEE - FAs— - WE W - LB FR - BRE £ - e BA - R T2 (RS
N—=YF VT 4 LNV F Ty 7 (Pp.669-675)  fEFHIR

RV B s HIE A X LT
N2 TDORIRTTIER,
T ROBE S D M e B M %
MET3 2N 7-SEM 0EE
Elxo T3, [ARF TR
7V (BEFHF) KA T,
ICTE & v O BRI DT
Ex, RGN 7R T L DR
Ex, X7 A — X DOEEHEGR
EOHEEL L HIcA[REL L
7o M1IT;RL72L91C
SEM iz, R+aoirz~—2A
E L5, flhd R B
TEEINT X -7
(BTEZ 7 AT, vy &
7 v 7 EE, = TFLv
THT 7R &) ZREMUCHLD JA
KIS, LS Dresearch
questions (F§F) <&z &
5 & T 5EHMEDHAEH
DHCTHEL TE T,
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| x1 [<—GED ]
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Olcde B2 DIx, SHHTE RWE - AT 2 0 8HIERE L& ICIIOIet KL, RT2HHK
F~DEHIC, eTldndzfi) L WO KA ZDSEMoRTH 5D Td,

x.
x2 gl
g2
201 x3 4—. =
x4 "
2nd order X -—-." enera
> @ - gfaw::i;orI
. gb
x6
g7
7
g g9
x8
x9 X|4 bifactor (WKT) ET L

X3 2XIATET NV K HIFK - HAK B (2015). Bifactorkit & Bifactor A5k — [ 24

BAGREAX S L LT~ BEEKFHESAIACE, 46(2), 25-43. 1o



e DUEF 2 T2 2 &  LISRELD b2 A 772 &

- A¥otEE t RrEoBfR 2> BEEnEleT) v 7 BERK
MHEATTH » ERFE (BEE M) TIEHEHIBUE 28 2 72\,
=  w=IE ¢ Joreskog(1967)
Kl -il D [Bl5E - BIERFTR OFHi D J7iE © BRERA 2 — BV AR EX
= CFA : Joreskog(1969).
% LM [FIRF AT © Joreskog(1971)

HEATHDREAK : FactormaxZ 2R (5RO 12 W F 72)

WIEARBE oL > B2 dEoREE T v

LISREL : Joreskog & Sorbom(1978) - - + (Amos. Mplus)

 FERAEXE LToRT 2> FRAFADBIEEL

5270 5 M D g > BELEDV ¢ Sorbom(1974)
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Penn State T D L [EHF9E

Osipow, S. H., Camey, C. G., & Barak, A.
(1976). A scale of educational-vocational

undecidedness: A typological approach

Beview of Faclor Analvie Smdics of the CDS

TAHBLE 1

Journal of Vocational Behavior, 9, 233-243.

Career Decision Scale (CDS)

FHKANCE L DTNV
Table 1

Shimizu, K., Vondracek,
F. W., Schulenberg, J. E.,
& Hostetler, M. (1988).
The factor structure of
the Career Decision
Scale: Similarities across
selected studies. Journal

of Vocational Behavior,
32, 213-225.
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TABLE 2

Comparison of Coefficients of Congruence Using Oblique and Orthogonal Rotation in

Previous CDS Factor Analytic Studies

Osipow et al. (1976a)

Factor 1 Factor 11

Hartman et al. Factor | 64 (80) (49)

(1979) Factor 11 68 (82) 42 (66) (44)
Factor III (42) 59 (73) (43)
Factor IV (57) (46) 77 (79)

Rogers & Factor |1 41 (51) 56 (68) (46)

Westbrook Factor 11 9% (94)
(1983) Factor ITT 47 64 (72)
Factor IV (41) 71 (77

Hartman & Factor | 90 (92) 45 (57)
Hartman Factor 11 (42) 75 (81) (51)
(1982) Factor Il (57) 63 (73)

Slaney Factor | 98 (97) (44) (43)
et al. Factor 11 (59) 73 (80) 70 (73)
(1981) Factor HI 45 (75) 52 (68)

Hartman Factor | 96 (97) (44)

& Fuqua Factor 11 (40) 75 (83) 46 (56)
(1982)

Hartman Factor 1 64 (7T7) (63) 49 (62)
et al, Factor 11 54 (72) 59 (75) (45)
(1983a)

Factor 111 Factor IV

60 (68)

(40)
74 (78)

45 (54)

39 (63)
(42)

(46)

Note: Coefficients based on Promax solutions are presented first; and those based on
Varimax solutions are presented in parentheses. Decimal points were omitted. Congruence

values less than .40 have been omitted.

SHARENCE & Ty 7=Table 2

Osipow et al.(1976)ICfg# X LT\ 7z
Varimaxi% i< & % [Bl451741] % Promax CTHIE
[ml8n L. ftho 65t DfE H: b Promax Az L |
5 DM DR T O—EARE A KM L /-
o

RECEEE L TAH S &, FELL 7255 E 015
SNTWDEZ L EHE,

K150 D FIEIC D W T OHREREL L
TWwW3Z &b fEH,
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Penn State D 7 — X ICHER Y

TABLE 3
CDS Factor Loadings, Unique Variances, and Factor Intercorrelations

CDS
item no.

Unique

Factor | Factor 11 Factor 111 Factor IV variances

CDS3
CDS4
CDS5
CDS6
CDS7
CDS8
CDS9
CDSI10
CDSI11
CDSI12
CDS13
CDS14
CDSI15
CDS16
CDS17
CDSI18

&

76
53
56
66
54
47
60
68
55
58
635
53
65
69
49
1 55

68
23

e
N
s 1oad

59

B&

24
34

eB =8
SR

[=

59
39

2k

56
Factor intercorrelations

100
39
54
58

Factor 1

Factor 11
Factor 111
Factor IV

100
46
ERY

100

50 100

Note. Decimal points were omitted. Loadings of .4 or above are underlined and loadings
below .2 are not included. N = 698.

7N

T-o3 T 7% B

The content of Factor I reflects a feeling of
indecision regarding a career choice. In addition,
there 1s an element of confusion, discouragement, and
lack of experience and/or information that is reflected
in the items that loaded on this factor. Factor 11
indicates relative decidedness about a future career,
but a desire to obtain reinforcement and support for
the decision that has been made. Factor III reflects a
classical approach-approach conflict, in which
respondents are positive about their career choice
possibilities, and it is their multiple positive feelings
rather than their multiple negative feelings
(characterized in Factor I) about careers that make a
choice difficult. Finally, Factor IV reflects an
assortment of both external and internal barriers to
career decision making.
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CDSo Xyttt

1) BERWAT-Hr = 4 XJT % i <The Exploratory Factor Analysis Program (EFAP) (Joreskog &
Sorborn,1978) was employed using maximum likelihood procedures with Promax rotation.>

Shimizu, K., Vondracek, F. W., Schulenberg, J. E., & Hostetler, M. (1988). The factor structure of the Career
Decision Scale: Similarities across selected studies. Journal of Vocational Behavior, 32, 213-225.

2) LEHIFRDIT = 4 RITOMEE<LISREL VI (Joreskog & Soborn, 1984) was used to conduct
simultaneous confirmatory factor analyses on the four grade level by gender subgroups. >

Schulenberg, J. E., Shimizu, K., Vondracek, F. W., & Hostetler, M. (1988). Factor invariance of career indecision
dimensions across junior high and high school males and females. Journal of Vocational Behavior, 33, 63-81.

3) {1XJtvs.%Xit} X {IESF 5 O OFedf: weighted least squares (WLS)} <confirmatory factor
analysis of polychoric correlations, using PRELIS & LISREL 7 (Joreskog & Sorbom, 1989).

Shimizu, K., Vondracek, F. W., & Schulenberg, J. (1994). Unidimensionality versus multidimensionality of the
Career Decision Scale: A critique of Martin, Sabourin, Laplante, and Coallier. Journal of Career Assessment, 2,
1-14.

Schulenberg, J., Vondracek, F.W., & Shimizu, K. (1994). Convegence and obfuscation: A rejoinder to Osipow
and to Laplante, Coallier, Sabourin, and Martin. Journal of Career Assessment, 2, 29-39.

4) MEWT T — 2 DT - RIBSEBDEGT € SEMTli/d -7z,

Vondracek, F. W., Schulenberg, J. E., Hostetler, M., & Shimizu, K. (1990). Dimensions of career indecision.
Journal of Counseling Psychology, 37, 98-106.
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BK FIFK - I TE 5K (1988). AEREASTRWT & HERE AN - K, REE, RN, BT ORZEICEE 3 % mc A DT 7= iff 52.
HEFRTRENT T, 9, 28-36.

B FIFK (1989a). o D HERSEE L ERE A Tl & D BEfR  HERKTEETSE, 10, 1-7.

7K FOFK (1989b). H22E & X 5R & L 7= dEERSAS TR R EE o [R I A i 2T —COSANZ{#H L € — BIPE K2

A AERAC TR, 21(1), 143-176.

7K FIEK (1990). EEREARPWTR E DRERL — 2421 o v T — BIFE K SR, 22(1), 63-81.

%%;ZJE FIFRK « SRHD 1ER (1991). MEFEIR D22 & HEREASTRIT — Hh 22 58 AR 3 AR O HEWTIA A D 73 B i HERS R 8
%¢, 12, 1-10.

HAK IR - FEH T (2007). ¥ ) TEBREREOME -Z D 1 + RY¥EEEZNR L LEERNET- 2520 5 R

JERER —  BEPE R A E, 38(3), 97-118.

HK FIRK - AEHF P (2008). F % U TREBHREDLRIEM L ZLZ L TAK DL D E—RF1 - 248E20R

L7-RERR CoOMMEEE > L — F v ) THEEWIE, 26, 19-30.

{EHE BET- + K ATRK (2014). F U 78R A SR OHIE & & 70 — K4 & TREEE AR & L2 lT
TEPEOWE —  F v ) 7 HETIR, 33, 29-38.

finic « BEREREE GEK - &, 2008) | A4 2V 7 4 — (& - 35K, 2015), YGHERBE GFK - IU4A, 2017) | BEEMliiE
B (3FH - #HH - 7&K, 2012; Lee, Terada, Shimizu, & Lee, 2017) . ZHPEE (FF - EK, 2005). 0F AZYH OMEZ: &b st

f%7(k)$ﬂ$k SR BRED (2017). YGHARERE O N1 OfiE — L RMHFERSHTIC X 2 3 RTME DR —  BIPHARFHER FECE,
48(2), 1-25.
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Jack McArdle?» & /NELD3 & £ (19864F) RAMOD BTk % ficiERk L& & A

KR - F8E - FEOMM € — OB R R L THE (TR .
Tucker(1966) D £ E HFR D 57 ## © Tuckering

Cronback, L.J. (1967). Year-to year correlations of mental tests: A review of the Hofstaetter
analysis. Child Development, 38, 283-289.

RN Kok Cld, BT 2/l o 7E el o bligEic X - ¢, W3R R -
FODERL. Thbb, AT S TESERICEEST S v HH, y<@ﬁﬁ%# D JE
AL L CORTREEST 5 2 L IcOWCIBIE 78 5 7- 111G, Wohlwill (1973)72 13 25, HZBE D
KT & L COREDAREM: ZER L Tz,

Wohlwill, J. F. (1973). The study of behavioral development. New York, NY: Academic Press.

2o oY /R L EE Z# KT f¥E e LT L
McArdle (1986) : #FEKEE T L (LGM: Latent Growth Model)

McArdle, J. J. (1986). Latent variable growth within behavior genetic models. Behavior Genetics, 16,
163-200.

Meredith & Tisak (1990) : #ErE €7+ (LCM: Latent Curve Model)
Meredith, W., & Tisak, J. (1990). Latent curve analysis. Psychometrika, 55, 107-122.
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BEET7 v (Mixture Modeling: IR &G0 MET V& SIEITIN3S)

fifttT T — &
= (+h)  HAREFEREERE(1998),
3600 B LIRS DFERLL L IThH
72 o CifidE L T & 7-5%
3000
EEIER D 10ELL T,
2600 FAE DEE G AT D90
AL E 1564 DIET % 0
2000 R
15.00 AT D DETFTT — XD
— BRI L T BT 1T,
10.00 R D> 5 FRAE
500 HEFOT —2Tld, [
158 25EB 345 458 558 65E 75E 8£E 95EB 1058 | HRICEMD 7 FL L2 R

LT, ) =7 ) —
7 DI121% DFEF Z#NR,
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LGM : Latent Growth Model
LCM : Latent Curve Model

& Hx

| mmzy

AEH=4

vy =L, 40, tuy,  yUBIZ B2

- V2 B M 222
Yy =11+ 11, +u,, R A A

Vi = lfli + 2f2i + Uy, y4%%(,ﬁﬂ”£§5((ﬁﬂﬁ1‘%%/ﬁ\4
Yai = lfli +3f2i +uy,

ST 7 o TSEM D MR b IO & 1L 5 408713, IRFfEEdIC (R i %
WC7=EE & 7r o T & T\ % (Mroczek & Little, 2006),

1 > D BRAIZ L D W[l C D Z2{L DBk % K715 R O BaEEt &
LCHIC D & T BETAD, B{EEEE T v (McArdle, 1986)® %
W IR IR 7L (Meredith & Tisak, 1990)T® 3.,

ZDETFNE, BHEROEE2S, oI LEhoL
YR & LCREET 2 AT, BUIRS ZIRRHEEEE LTIRD B
WITREROIAICEE T 2 KT 2 #EE T 2 5L TH 5 (GHK, 1999),

EoOXIL, ZFHEFRETO4EEE VR LEIE L 72 1 > 0 BHIZER %
WRELEETATH S, P IZ U T v °h U & EZ 131
RCHEES P LR BEE T A —2 0w iR Z L T
W32, BEHBESOMBEO S EHEE T 5 & v ETIRRET
ST OHIEICH 3, ks, KTIE, HI3EBxBEPEOYFR &
ZICEDREOREL L 2 2D 0%+ 2O e LTI D
B O DANATHAL T3,

B FIEK (1999). % v U 7 HED LS AT E 7 VI B

95 HItgE  HERTRENTIE, 19(2), 1-12.
DOI : https://doi.org/10.20757/career.19.2 1

ul 2> SudlIFE M
SEMTHEET 2D, [HIF] & [EX | oFEe
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fp MEZ | WF (A% —20,1,2,3) M Cix, ZExh 5D 2R fRE



BEETNIC X B0
7T FAEEMEZ 6L LT HEEN DR Lo AL OB
1H  2%FH 34EH  48H S5%H 6FH  THEH SR 9FH 104EH
TAAER 1] 17.869 19.739  21.245 22.387 23.165 23.579 23.629 23.315 22.637 21.595
TACAEER2| 23.609 24.310 24.881 25.322 25.633 25.814 25.865 25.786 25.577 25.238
TACAER 3| 26.332  26.230  25.984 25.594 25.060 24.382 23.560 22.594 21.484  20.230
TACEER4| 19.889  22.637  24.899 26.675 27.965 28.769 29.087 28.919 28.265 27.125
TACAERB| 26.501  27.176  27.731  28.166 28.481 28.676 28.751 28.706 28.541  28.256
TACAER6| 28.852  30.101  31.118  31.903 32.456 32.777 32.866 32.723 32.348 31.741
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» MM 6 (RIGKHE, HH . RA B S
Fr V7O LE Y287 9FEH Y, THERTIH 20 9EO Y — 2 2l 2, 106EHT
H3H 10 7ETH S,
- MZEENS {(EE B #MEz. B P JRIR Sk L4644}
281657~ 28197055 ~2F|85r &\ 5 2L R L T 5,
-« MZEN4 {KEBFE. £ "G, KEBEFEE, BARTER 144 )

6 MEMoHC2/EHITENAA v (28] 20F X VT7THRIEICEY. v©—27132#9
e b o2& HICAE L, 10FEHICE2E70 7R 5%,

o MM 3 {URHEN., AEREBEE, RIRE 7R &9 4]

F2HN3 20 F X VT7BIECE S, TOIXLE W AE—27 T, 104FHICITH 2 H~L 1318

EARINCTBAGE MK T 5,

- MZEM2 {EH B IEME, RRIZ, HiksE—, PR 87 &384 )
28145755 ~28] 6 7355 ~2%8] 5 53 & K& L8 D3 78 0> o 72

o MM T AREIUE. MK W, SH FERL104;]

1HI8r 0o F ¥ U T8I L E B, F v V) THIHIC W CRUBICITBGE % n X2
Tw3, ZOEMO v —7132#3776E T, 104 H Z22H 176 ETHR ATV 5,
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2D DTS

1) SEMODWHEE T A(GEIK, 1989, 1994)
LISREL (Joreskog & van Thillo, 1972; Joreskog, Sorbom, 1976, 1984)
COSAN (McDonald, 1978, 1980)
EQS (Bentler & Weeks. 1980; Bentler, 1985)
RAM (McArdle, 1980, McArdle & McDonald, 1984) = R lavaan
LISCOMP (Muthen, 1984) =» Mplus

2) LGM/LCM = LCM
Latent Growth Model (McArdle, 1986) = JcH. McArdleh* b D/NE %5

Latent Curve Model (Meredith & Tisak, 1990)
HE ¢ McArdle & Nesselroade(2014) DP.93%> 5

“In 1985 an important innovation in longitudinal research was created by Bill Meredith (later
published as Meredith & Tisak, 1990), who showed how the “Tuckerized curve” model ( after
Tucker, 1958) could be presented and fitted using a structural equation model based on restricted
common factors.”

Z L <, 2o KIERER cDZ b % e 2 5 =»LCM : Latent Change Model ~ (FHFE
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SR 2MME L7z, IMHDITADERZ x; & L, 2HHOGERZ X &5,
[fl: CD2ODGRDEE Xg; =Xy =Xy & T 2RFITHEY]TIEIR\V, £ DMBITOWTH~TK
723\,

B B DRE
HHp T 2 P EERAEHA TN, T nEn, ROXHICKRTILERTE S,

Xi= LT e

Xoi = Iy T €y
ZD2ODERFET L &
Xqi = (1 eyy) - (T ey) =ty + e -1y - ey
=(t;-ty) + (egi-e5)
boT LI, BlHZKOE=BHOEBEDOE+HEDEL LY, BOBEOEREZ B L
TE 7R,
> BELHE (R¥) Moz 3 BEEHEETL
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ety

0

W1 B2 RRA Wi HER&EB w2 HEREA w2 B2 m&EB
\ \ \ \
o, 0, 0, 0,
HEYE W WEE W e we HmEE W2
B EA EORRS HORRA B RS

HEED B DD

Latent Change Score model (McArdle & Nesselroade, 1994)

Latent Change Model (Herztog & Nesselroade, 2003)

Common-factor Latent Change Score (McArdle, 2009)

EK IR« =R A2 (2011). VBTEAIS R T V02 b B 7o AL — R A
DR OBEILBEEEZ R E L T— BIERFEHE AP, 42(3), 1-28.

a2 T
BHIZR D b 2L Z B,

LCM :

BRI R D> & 2L D % &
TEER T Z %,

—D OB R A 1 D 4 B R
HESE o

B
TE D]

L EoEwZ. B oS
HD3E W T & 2 REENICRE,

CZ DS ZENE TR,
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R E OMHBAR R DX 1

W xZ 2EEDELUTHE

time 1

time 1 time 2 time 2
33U 1 SFUA 2
. R REMER RGN L
F VA1 OMBERE> T F ) A 2 oMBEREL U, iy sRA S, §iEid
(LZEED EN) (ZETEDME ) Tl e RCEbIT X 72,



d

AR E OAHEARI R DX 2

T xZ 2EE0DELTAE

time 1

i3

time 1 time 2

=FuA 3

(ZZEMEDSE)

time 1

SHFUA 4 time 2

(Z2TE T DMEN)

ZD X5 REERK
ZLTWwWaDIld,

EeEZLNTE 2,

e %2 e -

ZD XS5 RE{LER
ZLTWBDIlL, FF
1 & AREE 7R D D>,

FE L~ DEAL,

@}\Fﬁlﬂ%él:@ji % é 0io

Individual differences



A2 individual differences € WIS 7“9‘ A v
AWZAL intraindividual change € HEWTRItE 7 4 v

- S LEED H 5 construct
FrtE  trait  HIAE - MR R EOLET R b
fE A ZDORR e 7 4 —n
B=f(P,E) <€ #H
Mischel (1968) [ A —1K¥im4% (person-situation debate) |
»5H0E [ —EHMim% (consistency debate) ]
Hunter & Hunter (1984) FHIFZ Y4 H:530.53FE

- REE  state € 2 L (- 2H))
A I U 72 I € Change sensitive measurement
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Trait-state distinction model &k « JREEX 4rE T )L

N—F U T 4 OHIFEICEIL T, Cattell (1965 &k - L - KHER, 1975) 1Z. XD L H 7«
Tk DARIER R EZH O 221 LT B,

DIREEDMIE X F AT o210 ) oREIC Y725 TEY, TNFEFTDLE T ATIEAT
b DThHb, ZDOMHAIE, %% &K (multivariate method)?3, (RFEEDECEE % BH S 5>
T B-DICE —-ICHVWONZLD T o7z ik b, HAEGEICIE, HEUoT X
FHEIEEZS, JREELFMEZIEL AT I OICHZ L WIHRED K-> T 5,

<& g >

ZDOF L WiEIIC B 1T 2R DI e ditimid, f5ETHE (specification equation) D
i, FRERFERUIMOIREBRFER 2 HE I MA 2T 07 5 v (we must always
add state factor scores along with trait factor scores) &5 Z & ThH b, (Pp.163-164) (71 v 2
WIEES, p.157)]

LAY -B.F vy 7 gE  REAT - KHAM (1975). =V F U 7 4 0L —
N—= VT 4 QMG FFEITE - ST ERE

Cattell, R.B. (1965). The scientific analysis of personality. Penguin Books.
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: / ’ : A REER(1975) D
/C,'l/% W MWW( SR D Cattell D

E4

ALY,
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CattellZc2E 1T X % AR E ~ D B|%
1) ek L REEZRBIE 3 5 RE 2 ICFR

C.D. Spielberger 23Fd% L 7= State-Trait Anxiety Inventory(LA T, STADTH 5, T DSTAID HAGE R (AEHE - &
H - A - B3k - Spielberger, 2000) Tl REALZHIET 2200 HH OHEIRIL (720725, =N EI KL TH
22 2L C [Hhk0BEOKFFbE—HFLLKT] TH5, b1 OOFMALKD20HETIZ [ Bk snr
Ay EIRLTHWED] ZLT [ Dh7B587FA, BRETCWEAFDZ —HFHL(KT] THB, >Assessment of
Emotions: Anxiety, Anger, Depression, and Curiosity

2) PEIET — 2 ~OEINE T oW OBA  (HA OEE 2 BELKTIRZ 5)

Hamaker, Nesselroade, & Molenaar(2007) 1%, #1558 %2 FrikE K155 L REBRFE RO 2 b 72 5 €7 L 25T
LT3, #fH - ifK (2015) 13, FHEAECH 2 1531 L S AR Z R E LT, 6 DRESNE» RO
P-GET — ZICHIRIA oM 2 8 L <, A0 h CoORBIMEZ G L, S h o 0ZBUL, I o [k 238
NN LREEPMELS 2 2 EZHL2IC LTS, £ LT, Zofmp3EEMEICE W THWE LTW5,

3) SteyeriC X % Latent state-trait theory &TEIREE - FEBGR  €HANEEAIE

2RATET N, 1RATIMREERTC 2 KR T %KM & %, Eysenck®5— > F U 7 4 #HllED
BEEME T VDS, TNE =R & L7z & dSteyers &2 ICHFE T W2,

4)Geiser!C X % H—EEEREE T L
IREEFL 7= (state-residual) & W I BE&ZIGH L T, SteyerDiETEIREE - FEEE R D © BB,
5) I I €=V FI)T1HE € BEEROFEEEET VEHAAD
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[H&~DHER © AT rE S (SEM, HIEEF )
PR A F ot o a5 7 v

=b,T,,+b,,T,; ++--+b,1,,---+b, T +dU,

z jl71i jm™ mi
WIERZ, TR, BT 5= qU st
(BLHZEBUC mflfl o HHB A 25 E L T 5, )

Big FiveD X 5 i 2 R & L 72554, T&i%[ﬁ.%f% %, RFEDRE « HilifEis %
Ko 7= WFHh D RHER2TH L, WFICDOWTICREDERB{TTHN 5,

Zl.j:pleh.+pj2S2i+---—|—pij +pJOS +a’U

g - B i EORE R BUAIA R L L7REER TS o RF e T L,
BERZ,. SGATRR. pAT %=V qUMAME

J Jt

;i’z{@ﬂim %ff‘mﬁl_%j?&bﬁ_.?ﬁﬁﬂ@@ﬁzm: Th i, FTICoWTICREE DR 23T
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B« Rl & RTE &2 HIE 3 5 RUEE %2 JHA7 1 BATE

WrHmCldzwvs, REGRE LT, FELREZMIZICHET 27 7u—5035H 5,
IRREA L L R L DRI 72 A 12 C.D. Spielberger 23BA%E L 7= State-Trait Anxiety
Inventory(LA [, STAD)T®H %,

Spielberger, C. D. (1966). Theory and research on anxiety. In C. D. Spielberger (Ed.), Anxiety and
Behavior. New York: Academic Press, 3-20.

STAID HAGERR (IEHEYF - t8H - Sl - &K - Spielberger, 2000)

WEAZZHET 220HHOERIE [ 720725, BRZHEIRLCTCnED] 2L T [H
- DEEOSF b e —&F L SKRT
FEALD20HETIE | %7570, EIRKLETWED] 2L T [ bhlnsii,
BRLTwakfFbr—&FISEKT] Th 5,

HOSOIACAR S ¢ ik 2 - S5 EIE (1981). STATE-TRAIT ANXIETY INVENTORY 0 H AZERR (224
) DVERK 2085 OHEZEMSE, 29 348-353. DOI: https://doi.org/10.5926/17ep1953.29.4 348

Spielberger & Reheiser (2009)(3, Z DBREDFAFEIC, Cattell DIRFEA L & FFEAL DB D
HHTlEMML, ZRY, WO, X LT, HFALICOWTH, MU LI RBURTTEZEID
ATtk znxthoRELREOREZMEMNL T i,

66



STAL% 1 A[EIfE M CHFERFRETHlE N=231 H¥E4E
REERLRE - R LA FNENITEET2D (ALB) 1C9HF

E3a RRE- FHHET R (STAI-UYZ) O1 BREIBRETO BETAEOET )L LN

AEEEEE

T

£ (RMSEA) 1, Bwe

X 2=67.921 df=17 P=.000 RMSEA=.117 CFI=.973 IFI=

973

T 2720,

FEHDET VN
DIREUIHE TR
fili % fEHE L 2 20
TR,

oo HE
AL EE,
L L CTWB D
<, tHESRE D
fiE,

ENE TR
LD TTDNE

dESERR

57

SEMoD Y 7
b o)

IEIERE A
PRI
SYHUE TR

ENRit: @<

97 Fos

A Z D35
|

.WJ

.28

HM3b STAI-JYZDHEBETIL (GEE L5 80
x2=11.579 df=15 P=711
RMSEA=.000 CFI=1.000 [FI=1.002

MEEELEEZEL 28T, ToREEeE L ko7,
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152 © PHET — 2~ B T4 o 5 |
FHH JABH - 15K fIRk (2015). BIRYE T 411 £ B R ANEE) O € 7 AAAL—0ERERS 7 — 2 ~DJH
IRE AT Dt FH— fTEhEF R, 42(1), 69-80.
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D-OIFRELIPTL| D-2WAHEL | DOUEEL | D-OMEORRTL | DOSBELSYL | D-osHENL o ACERIEDPTL| Acmarse | accomsms | Acmosery | AsmELeTy | AcseEms —_
7 71 A i O 1 o-hL B 7 -
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AEHRE(BE) H1-a Z&E A, B, COBEI L 0faH#ER
1-b £#F D, E, F OHHI L 0 H#R EE2MTI2 A, B 271X B, T2HRCALBLNALFT—FTH), TRFREE LIS, HEZHERS (B

H:E2fIED, PR2FFIZIE, T2 F2»oBbAE7—4Tha, UT, X, @EtFAERIL L TRAOEBERLA. T4, ERIZTEY, BRI 11 RERETH 2.
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Multi-
individual
Dynamic
Factor
Analysis

PNRE MEHTEO
TR ohtE pi1 1
pNI1E arid
oo
el
pEIN 1
e et oE1 s E1EO
sEE2 ez
o . 25 o5 o6 o1 o5 o
4
HEn

3. AW#REIZBIT S MDFA DEF)
¥ CRAFHAICIBAERADERTFEIZI 78EH 6
blL, BEERSE, BETRLTWS (%] X
(AL ) R3], A& 1 [RAEE %], [
B i LOEHZ], TBRE] & THERR], [Hhm] ik
[AbmERy 7%, [a%6F) 3 [REtF &%) TH5).

*E 2.

MDFA i X Bl E 7V

mE MW{EHES
A { fE® | 33 A B C D E F
w = T 1 B 735 746 918 919 825 885
770 ; = mao | 968 021 720 693 840 916 777 839
0 o o | 927 022 740 708 749 875 828 839
1% "® - Fg 1 @) 731 745 917 918 822 884
B 571 2 = a1 | 968 021 716 692 839 915 773 &390
ﬁ Lo pmd | o927 022 737 06 .T48 .8T4 825 A38
® = Fgd 1 |z’ 731 745 917 018 822 884
72 2 - ma’ | 968 021 716 692 839 015 773 839
2 = pmd) | 927 022 737 706 .748 874 825 838
= @mot 1 @) 671 627 9006 855 728 643
570 8 o sm" | 9s2 020 585 667 706 se6 684 650
0 <> ggzo” | 10390 .029 672 614 902 869 .745 .743
% # - me 1 @)’ 675 625 008 855 722 662
m 371 ; - #m" | 982 029 588 665 .798 .866 678 .699
f Lo g | 1039 020 675 612 903 869 .740 .7T60
5 = Bam 1 @) 675 625 908 855 .722 662
22 {2 => Hma’ | 982 029 588 665 .7O8 866 678 699
2 = gz’ | 1039 029 675 612 903 860 .740 .760

) MAERE, TANEERBORR TR TS,

) IO, HICEELTVWAZEERT.
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[O]%:3 © SteyeriC X 5 Latent state-trait theory JEFEIKRE - FFPEH R

2RXNTET Vo Y~V (EB1AHOREREL, [F U Z M Y R L CHlE, 1 XIAT
HERRER ORERTE L, 2D Eio 2 XKF & U TEERIBES TSN T W3,

Yii || Yo1 | | V51 Yia || Yoz | | V32 Yiz||Yes | |Yss

Steyer, R., Ferring, D., & Schmitt, M. (1992). States and Traits in Psychological Assessment.
European Journal of Psychological Assessment, 8(2), 79-98.
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[]&4 : GeiserlC X 5 i —FpERUREEE T L bifactor model D it
Y, ~ Y 351 H OBIEZRR. A CRZ Z 3R 0 R L CTHIE,
TIZFFERF o SR,. SR,. SRyITHIEMSHNOIRER T (IREEFLZE: state-residual)

ZNHoD

FREREF 028k &
REERF D78 & ZHERE .
N+ D¥EIFIITD &,

Geiser, C. (2020). Longitudinal structural equation modeling with Mplus: A latent state-trait perspective.

New York: Guilford Press.
Geiser, C., Hintz, F., Burns, G. L., & Servera, M. (2020). Latent variable modeling of person-situation

data. In D. Funder, J. Rauthman, & R. Sherman (Eds.), The Oxford Handbook of Psychological
Situations (pp. 949 — 984). Oxford University Press.
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Shimizu (2018) (3, career indecision D HIE ICBE L T, life-span development D iff 3¢ /7 45 D J&
HEBEZ T, XKOLIHFLVBE 2L T 5,

“Nesselroade (1988) discussed such problems in the context of human development as trait-state
distinction. He proposed that observed variables can have both, a latent variance of trait and a latent
variance of state (also see, Hertzog & Nesselroade, 1987). Traditionally, it is assumed that items load
chiefly on one common factor and that such simple structure is desirable for scale construction.
Nesselroade’s proposal is that an item as an observed variable loads on two latent factors; one is the
trait factor, the other is the state factor. Geiser, Keller, Lochart, Eid, Cole, and Koch (2015) described
such a trait-state distinction model. (P. 231)*

Geiser, C., Keller, B. T., Lockhart, G., Eid, M., Cole, D. A., & Koch, T. (2015). Distinguishing state variability
from trait change n longltudlnal data: The role of measurement (non) invariance in latent state-trait analyses.
Behavior Research Methods, 47, 172-203.

Nesselroade, J. R. (1988). Some implications of the trait-state distinction for the study of development over the
life-span: The case of personality. In P. B. Baltes, D. L. Featherman, & R. M. Lerner (Eds.), Life-span
development and behavior (Vol. 8, pp. 163-189). Hillsdale, NJ: Erlbaum.

Shimizu, K. (2018). Dimensionality of career indecision: Methodological perspectives. In J. A. Ferreira, M.
Reitzle & E. Santos (Eds.), Development in context: Festschrift for Fred Vondracek (pp.219-236). University of
Coimbra Press.

T ZTHOHENTD ¢ trait-state & state-trait
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i 1EIHD 3B ZRD XS

Xy =1, +b, T +b,,,S,

Xy =75 +b, T, +b,,,S,;

X3 =15+ 0T+ by, S,

Xy =Ty +by,

i22

l

il

1

X33 =T33 + by

Xz, =Ty, + by,

F20RHD3IEKERD X 5
Xy, =7, +b,T,

T

1

T

l

X‘23 =Ty T b23];
T

ZFLT, BI3MMED3IEEEZRXRD X 5

X3 =75 +D5T,

b. S

B (7) - IREE( X' T v
AU,

Jsp " pi
LKL TH D,
+ dllUlli
+ d21U21i
+ d31U31i
LKL TH D,
+ b12s2S2i + d12U12i
+ b22s2S2i + d22U22i
+ b32s2S2i + d32U32i

IR LTHB,

T b13s3S3i + d13U13i
+ b23s3S3i T d23U23i
+ b33s3S3i + d33U33i

(4.1.1)
(4.1.2)
(4.1.3)

(4,2.1)
(4.2.2)
(4.2.3)

4.3.1)
(4.3.2)
(4.3.3)



n|&:5 : Trait-state distinction model 57 < IREEX 737 v (Fii8)

NX=YF VT4 @‘{;E'Jﬁmﬁéﬁbf\ Cattell (1965 &% - 27035 - KHER, 1975) 1. KD X 5 7«
TIEim DO RIERZREZH O 22T L T 5,

REOHE I LIS > 1320 OHRIPICH > TED, CHNETDOE 5 TIIAA
feisbDTH B, ZDOMHIL, %A EE(multivariate method)?3, IREEDECVEE % B & 2
LT 5720 —ICHON b DTl ANPo I EICL b, HIGEAICE, HEHUoT R
FHEIEEZS, JREELFHEZTEL AT L OICRZ S EWIHIMED EBiKk-o> T3,

<@ >

Z DT L WIS B 1 2 S O A 7 iiliEm 3, 5T (specification equation) @D

¢, FFERFEAVAMCRERFEREZFEIA TN 20 i % & v (we must always

add state factor scores along with trait factor scores) &5 Z & TH 5%, (Pp.163-164) (F1 v =
WIZJESC, p.157)]

LAEY N -B.Fr vy P - RRIT - R (1975). =V F U 7 4 OLHY —
N—=YF VT 4 O & B - BTEHE

Cattell, R.B. (1965). The scientific analysis of personality. Penguin Books.
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&S5 L &4 (Geiser) & DIEW T, JRERFDHE- T T L,
Y EHET L2 . ZORBRICKRER OR8N % — v A28 8%
1'.'ff‘-.wr"|,'ﬂj, 5}‘& ,f}iiE L f: — k VC\\% E) [¢)

RE 115, 43

INIATS RS
bllsl ‘ 451 [
s\ b31s1
b13s3

SEFS

RIE 2 915, Jril

R1E 3 11, Jrii

RER 1 2

REN-T-3
4 3 [E305E

B EIGE] [ EnE] BE L EnE] R 2 Ene] (B2 Eee] [6 2 mE 3 3 EE] 553 aE] [ 3 e
BN | (BN 2 | (R 3 BINEEEC | [N 2| |[ENEE3 R | (BN EE 2| (A3
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0, MAYEN S 0, BAITE1240 e 0, BFIYE1350 L
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EHNER

WRT—& W UL E. ghl#gE VR L CHIGE L 7z #Elriy 7 — £
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A% 4 : Geiser et al. State-Trait distinction model
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Big Five D ¥flE & RRBED E &

RE1VFEDA4H, 5H. 6 HD 3 HIOMEMFE (V=292) 7» b

KF AmEE () mEME (C) EEE (N) FEBE (0) e (A)
W) gEe EYH e B Rl EY Ee Y R
ek 0.000 0.877 0.000 0.400 0.000 1.150 0.000 0.597 0.000 0.605
Time-1  0.000 0.082 0.000 0.108 0.000 0.314 0.000 0.171 0.000 0.255
IREE Time-2  0.038  0.008 -0.005 0.051 -0.018 0.198 -0.068 0.128 -0.008  0.126
Time-3  0.036 0.058 -0.012 0.028 -0.044 0225 -0.048 0.282 -0.113  0.250
M DA B D E S 85.561 68.143 60.943 50.679 48.948
RHE1D S DEE 8.000 18.399 16.640 14.516 20.631
RHE2D 3 DEE 0.780 8.688 10.493 10.866 10.194
RRE3D Iy D E| S 5.659 4.770 11.924 23.939 20.227
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“In writing about factor analysis, I found that I have been extensively
influenced by my former professors. I am especially indebted by Raymond B.
Cattell. Not only did he involve me in factor-analytic research, but the type of
questions that he raised concerning both the factor-analytic procedures
themselves and the usefulness of factor analysis in theory building have had a
lasting impact upon me. (Preface to first edition, xvi-xvii.)”

Gorsuch, R. L. (1983). Factor analysis (2" Ed.). Hillsdale, NJ: Lawrence.
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