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Scaling Issues in Longitudinal Studies:
The Symptom Checklist-90-Revised as an
Empirical Example
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This study demonstrates how to obtain an interval scale and to check whether test construct remains
stable over time in longitudinal studies through analyzing a longitudinal dataset of the SCL-90-R collected
by Wu (1997, 1998, 1999), where 1101 seven-graders took four subtests of the SCL-90-R in four years,
once a year. Items administered were not identical over the four time points. To obtain an interval scale
for each subtest and to put scores of the four time points onto the same scale so that changes in
psychological disorders could be measured, the Rasch model (Rasch, 1960) as well as its extensions
was employed. Generally, the four subtests fitted the model's expectation fairly well so that interval
scales could be obtained. However, the items were far too difficult for these subjects, which reduced test
reliability. Five-point scales could be collapsed to two-point scales without scarifying their reliabilities
substantially. The test construct remained unchanged over time so that change measurement was
applicable. On Somatization and Anxiety, the mean magnitudes were reduced from seven- to eight-
grade, but were increased from eight- to nine-grade; On Depression, thy remained unchanged from
seven- to eight-grade but were increased from eight- to nine-grade; On Hostility, thy were increased
from seven- to eight-grade and then remained unchanged from eight- to nine-grade. After graduation
from junior high schools (the fourth time point), the mean magnitudes on all the four subtests were
decreased significantly, especially on Hostility. The correlations between the four time points for the
four subtests were all positively moderate, ranging from .42 to .76.

Key words: Rasch model, item response theory, psychological symptom, change measurement,
differential item functioning.
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SCL-90-REFIEEME - B NERE © #B({LE (somatization) ~ HEE
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H & (anxiety) ~ B (hostility) - R & (phobic anxiety) ~ fR¥AJE (paranoid
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FASCL-90-REYH7 » FAEASBMESR 1 > BEXLRBL B RUKFER
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B R RIS L - HBARaschBE AT 4G » 7] 2 KU ¢ hitp://www.rasch.org °
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1. F|ARaschfI BHER - A BBEENETYE - UREEFNER (BaHLRE

EHER -
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BHIE - FEEH - FWF (1990) FSCL-90-RIHOEM H L5508 » IR A HH
WETER RS R A SRR AT - 2000 - M - FHEE (1988) BUEIE WiRL
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T o BRZNENARES AR ER —BR b FHRE SEME B -
WA BRI @SBRI RS - A RSN . 25
REHERS  HHAMEERBSIHEENRE - K2 MREERE » 25tz
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HRENOBE - IRTAEEHEE - BENSHARES  RORETSEER
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M 0 TR AR > HEREEINEE G @ ETE  BIRE
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B TSR RS | SREE NSRBI R R —ER [ UREEH
F 434 » Rasch (1960) $1H T i 0#URasch MHBHES - T2 MBI - & 0 £7S
REnihES) 5 R B > WERESHBENEE, 5

_ exp(8,-6,)
pﬂﬂ_l'l*CXp(en—ai) ................................................................................................... D
BInpEy &
1
Drio 1+exp(9n' 5 ) ................................................................................................... (2)

MU E L (odds) FFEUHE - BHBIBE T (logit) 5 :

logit = log(odds) = (?J T 0,70, oo eees e (3)
TEE BRI 0,/ 6, RTER—BR L » ABHEFTLUNIEE - ity ZREBRE
B - RBAATT - WA (IZRE » HEEIHBIR e, > 6, - HEMEWS » b
FIRIHBBE T 75N 6, - 5,716, - 6, - MEME : (,-6,)-(8,-8)=6,-5, °
TEEEBERS D ERUEENHEBE T KRR 0 -0, - HILE#48EH
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0,0, % T—(HEN » AHBBETHANNS TR BR o, REA
oRLRI 0,% T—EEL  ERBEENES - [HH > 5 AT 0,5 - B
EMER—EER -

B RaschBE R FHUEAR = TEA AEE (B RABATRR) B2
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pni‘
108(—1] e (4)

P

Hepp, BXAEMEEE BB IIRE  p BEREERE 8- 17RO
O, REEE ity BURIEE - SUBBHREE (step difficulty) © i3 HMasters (1982)
BRI {115 78 X (partial credit model) - B {EMERER MR £ Lt 0EE - 0
ATERE - MEESE « BAI2E Andrich (1978 BHEARZER K ERHER -
E B RHER (rating scale model} {1 T : |

log(iJ =0,- (61' + Tj) ........................................................................................ (5)
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Hh 6 REBIMNBEERE (overall difficulty) » 7,155/ HIBEEE (threshold
difficulty) ° F7 R RN E B REA T E R MRaschiZA—1% » IR E5HK
FRENFEEE - WREH R EEMRaschiB A H MG EK - 3F
FERENFRHEDR > ARIFESNER B o EEFBMNSE - K2 REFE
HHAMSEN - EEEEMNEERHET S > IRRNERNEMAEETE -
LREENAEMEERER —EER L RIL#EEE - PREFRLMIELT -
FELABAK () ~ (4) ~ ) REFEREN2EBRET & MR#E -
R XEERE2RER - SEFNEEERAR - EEE 2L T2 REEAN
Fett - BB SOEI 1 RIS BOR RKIEE B FIFHE » MBirnbaum (1968) #1 ~ 28 - =
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MR RGRE RS R RE - A EBEGEN B (item response model) © H
B R R B A ST R G HE R - TE BB X FEXEE (item response theory,
IRT) - HRRIRTHVE/FIE RS » o/ 2 R Baker (1985, 1992) ~ Birnbaum (1968)
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EdStone (1979) FEFE - HERERLEIE 7T 2 R AFBEHILG : http://www.assess.comBX
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A H) FH B IS ACER ConQuest{Wu, Adams, & Wilson, 1998) X :#1TH
B - M RER L SRR L FHEE#E R (nultidimensional random
coefficients multinomial logit model, MRCML; Adams, Wilson, & Wang, 1997) &
?&‘ﬁDfﬁlﬁE?ﬁ%T AMER N ERE  THERERNE FNEERRWE
0,086, B ZHE RS EMELHE 2R a) - HFaBHn i
W28 - ﬁﬂ%g%ﬁiﬁfﬁﬂ*}aﬁ e T BE BB EY — HBBIEE - £
MRCMLE# » 33 E n i SRRV AR X B AR S -

F(X, =1,£10,)= e"p(b'*“e'f” 8 e (6)

zexp b0, +a', &)

AR S R E R > Bix B HRIX B0 - K REHEVERIR - b REH
BRI DR B AR - EREE 2BWEE » a, R A LFTETR R
st a R - AR (6)WBERERATH o HEDb MNFREmEa, - RFERER
B a[ BB R ERaschiBX R EEMER > SR8 HEA - #FERE
2 » Z B (facets model, Linacre, 1989) ~ ¥ 7 H#E X (ordered partitioned
model, Wilson, 1992) ~ {R{E$ BB TR B K2 (linear logistic latent trait model,
Fischer, 1973) ~ #4718 538X (linear partial credit model , Fischer & Pononcy,
1994) » BE S M AR o (EEPIFEH > T [ER R RS R W8 15 B 1T W] 9 B2k —
R WS mEER - B8% MRS o o USRI R & B
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PUT 8 M3 3R A0 7T K| i Rasch B2 B B (R R A HGE T 24 - ERERETHTR
AR (1)ENREYERaschiE ? QIRGREHTWE - NG ? BAFE
W ? Q) TEMERFHI BRI T » AMBRATSHLEHRE? Q) RRETEXR
B - AR EHIBRAOHI B M ? (4) MEMERRTRERE ARG ? (5) 114
KA AR MRS EERER —ER L LEEZHAENEL?
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MR AR E RIS B R » NI eT RIS R RS (A5 BET T - AR
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FINBR B _BEASENEENES WS —ESEREERAEHREY &S
X o B—E2HNESERE R HERaschiEXNY S B - 5 LANREHSEAR
2% » H157738 (mean square error) FIHA (B 5 1.0(Wright & Masters, 1982) « #lI5R15773%
FER A E1.01RB0EE » MR TEEAEER « BB 7R ERM1.0% 5 AR
TSR - WEEREHEREEREENER - BRIAGHEML1.0£0.2 5 BT /0.8
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IEEEBER B E - T METTRARZIFTEE N MARMER] - KX
FIRES RS L RE B oS T T B2 | » thETIREM S IBIIR R « FELAT #9544 » 2
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Ao ERERMERE > FERERP AR N KFREFFANALE Grem
information) * FB BH BB IZ 8B IR (crror variance) + ¥R IR SR AL R 1
- PR - RN T RN KT T TRGBRR L < AR
BHERTBRREELOBEERR - EHERENTE R > REABALE
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FEHES & - EU%E%r:l—-S’iﬁ/&z » EBAEE R BB R AEE - FMIFE
A/ HLord(1980) « EABERAE » RMEATEFRREARSH - EWAHER
HE > RS AR PE%IGE (2, 3, 4, 5) AHE R BRARERB{LRA
(BAETEHR) ~ 205 REFIR) » R ARaschiBEZEIT A « BRTEEZS » that
HETER RS EIRE NG HENEZ AR ERgR R AR R AR ER
MERE FAER - FEEWRBIE— - 5L - BERRNERKSRIMNE
R GEREASIE S HHARBGE) - T EREHERESE.912.97 - EF R
ABBREPELTHRETS » LR RELRBERRGESR - ELLTOIHTE
M A LRIMEER -

HAERSHENEBREFIET L » AR @HASCL-90-RERFHRIL
oBEER - BENBRERSR - REE  URETRESERERE
HEESER KA RS AE - (BENRRT I B R 2 I
£ MREHEENERSHENS  ANBRENAHMIBRREELSNAR -
MRESHEREEEERGFEA > BELERRT LRER > BEREECR -
SEEF » B E R MR EBmE -

(Z) RS R e
RAEREHEATE - BEHEAERMNER R EEREHHGES

#— - ARERAMRGRRENEEREMN
B2 B4 E=E HIE
S HB {SE HIR EE MM ESE tHN
it f3h W TR WA TR W

BRLAE 64 70 96 .73 .75 .97 .76 .78 96 .52 .53 .94
=¥ 67 .69 .96 .68 .76 97 .73 .80 .97 .52 .54 .96
HRE 65 67 95 .67 .15 96 .70 .77 .96

BE 55 56 .91 .60 .66 .93 .62 .68 .93 05 .04 .94
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WG - VaREE - RENAEREL - K2 - Q8 - AR » RETH
EE A LIE MRS ZHERIRE N KM > BB AR o RaschiRER i
5 EEENBEMZAENRN R WEBERA > WL EEEA  WEER
B - MRZHEF RS NT B0 » AR 0T 118 th BATHIF0 - AR
HABRKFR - ROJIMZHERE N BRI = R MR8 N HEO T8 -
SARE R F IR IR0 - ME RS BRENGHEN T HBEE 2646 » &7
/IR0 R ELEH M ERTRENS - KRFE (CHEREZREIRE
H) cMUE-FRE—EFRRAE » (I FHRENSE (2.17) FEEE—EE
PR REE (EEERONER « BT 6 HEH (ERBEEF4R)

H@Eﬁ%ﬁ;.w[: ‘“”‘P(“z'”‘o)] BAER - BAS B SREEELEE L
1+exp(-2.17-0)

EESERN P ES (EHBRERE M) -
B 2R FAEES —EB UENREE SHETIEE B DR R - 2
PHMR&E RS (EBEES172) > BEENE  EE(ESEES-1.54) -
AR TRECMERGHBAR  ZLHERTREZHE  REBEREH
MEAER) - H—AREEFSHE (217 NZEETNE - RYEEORES 35
MEBHBHAEES 02 - I :

__exp(-217-(=1.54)) _ ... _ exp(-217-172) _

T l4exp(-2.17—(-1.54)) 1+exp(-2.17-1.72)

(@ AT LUEL - —AREEVBILEREFES 2028  WREYS - RE
BRI RERRE - HER » BRMEIYEERSKFS « 5858 - EELYE - e
- PR - BN—BNGRERAEYS o WoME RET RS BNEE TR
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F£_  BEEENGEHEREIDMERER
B (N=1434) B F (N=1434) BZE (N=1449) BT (N=1182)
T WER TiHE SR FHE BEE T BEE
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