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ClRvAE=R N NE=—F = W il e
HELHER  KRo5-38% 28195211 H

HE Skt 3 iR % i KRR LS 1 0 e o
e AL I B

S
B & B 4K

REVHAHELZA

AWHGE AL AR RE TG 77 58 2 1) B B L#E M58 (multidimensional computerized
adaptive testing, MCAT) IS FEHEELIFEEE o T BMFEEL @ 55 —FEER e e MCAT
HICHASE %587 (expected a posteriori, EAP) AV {EATEE (quadrature point) : 25 RSB
PR RRE L (maximum likelihood, ML) ~ JHEZ#:581% (EAP) Bl K1%581% (maximum
a posteriori, MAP) fEAR[EAIEE (Z[REEBPURA) KOARFEFHBRM: (EAHBASL S HHER ) p9lE i
T o AT A RES (20 RE ~ 40 8 ~ 60 7 ~ 80 ) MCAT WRFRIRE IS ~ Rk (bias)

LIBIETHRAR (root mean square of error, RMSE ) o FEE%—MHE SRER » BB EAP B8
hn (98 5~30 B5) BARES 10 EEAE N » FOERE R TR 0 IRE Ry WHEE I 0 » 7555 & B REIR T S
PEGZERH B AEUELRIEIUT > £ MCAT Wl EAP IVEAENISETR 10 SRR EEE - REEL
THIRE R © MAP (LB EAP VL ML GEMURE A& HE B 0 2T IR o TR (AR
3 TH e =775 HIMEHA 72 52 R MAP V5 & BAREIN B R AR o 38 LEBLRTERE JIHIHE
BRE S ~ fE )10 B RO B %o DL s s VIR S EHEE o SRS S 0 =T IE R HARES -

Forf MAP 5 ) 20 B 14 3R ~ EAP {188 REIRF ] LLUBe ML {1 {3 1 Bl o 3R 72 2 R AR EEA T
MCAT i 35 ZE [ o

T - SOESRCEITAR - RARDIE - RARRE - BERREA

RSB SR (computerized adaptive testing, CAT) F 2@ FI|H B ISy PdE B RE ) » 1RIEZ
AE B RE EST G AT L RE ) - i HPGE @ &a% il HRE I T — 8RR A E (F S - B
S T 2 BRI RAERMR B HRe )k HE » R - S D #Y RE SRR ] DL 21 B (e B A ]l
EAGHEE (Sand, Water, & McBride, 1997; Wainer et al., 1990; Weiss, 1985)  ifii CAT ¥ 5+ 2212
TRE A RE I FE# 3R (item response theory, IRT) ° J:/2 IRT FUEE A& (unidimensionality) € » LA
S ARERIRE I ET R, (invariance) » (14532 AN [F3RERY 5234 & BE ) AT LA E [l — (I8 RUEE
HfHIL#E (Hambleton & Swaminathan, 1985; Wainer et al., 1990) ° ZR1f » B |a BB E HFRE] TH) CAT
(IHER » B CAT RERIRFRAE S [ FERE SR & I o S AR RS ~ 2 oehEmilER ~ 5 SR ST HIBE -
FL S - LUk —8EH % mEERHIERIN S - HAlfEREN CAT A4ET -

5T 2SR B e L IRT WY R - £33 M0 0 42 H 20 i A RE S FE B3 (multidimensional item
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response theory, MIRT ) » Slfijf$F < JE FH £ [ i BRI 3@ %8 (multidimensional computerized adaptive
testing, MCAT) AUFERErR (BAFEE ~ 50 » | 89a » [ 89b 5 Hattie, 1981; Luecht, 1996; Mckinley &
Reckase, 1983; Reckase & Mckinley, 1991; Segall, 1996; Sympson, 1978) ° FI/i® MCAT [AFE & T %17
JE S AT LB VERR PR S > R I ok B A S L B ) P B RS Lo ME IS (UCAT) S o SRT >
SREUERLBLRE GG A B UIIRAGR « 806 25 B m i A L e T B R i Fe i (B - SRl
T~ BT ~ TLRKER ~ 2F22H5 > B 81; Bock & Mislevy, 1982; Weiss & Mcbride, 1984) » Hx AME UL
% (maximum likelihood, ML) HJ¥J75HR#% (root mean square of error, RMSE) #5 » {H/2LL# A
W (bias) 3 i H KA ALERZE (Bayesian maximum a posteriori, MAP) Bil H [CHISE 1% E&i%: (Bayesian
expected a posteriori, EAP) R /7 HRERI |\ > (HEr A AERIERIRER © T8 =68 )15 J7E7E MCAT H
WIS REHEE R AERA % K BRRAERE o A5 E N2 —BUe L E0E =1 /75 /E MCAT Hi
HIEREHESS » DUERRAETREE MCAT IRIY2 %+ XHRTE EAP J75 HP A& R A BB E B EAP 1Y)
BRARR > KIHAE S S 2SR R ER Y EAP ¥ MCAT IS AGHERL I 2% o

— - EmE Sk CEERIREET I EE

CAT FEMEREIE R IRT © {£ IRT H > B A AR (A A2 i AR 4 22 2 3155 AR he
NEEAER BT E - HEARBEREWHE - F—REmE > il @i aEE MR RE—mE s F-
T mER M (local independency ) » EHEEIFIRE JI/KHEE T T » BT 5 — REIY M AR BLE ot H
IR ZS R MERHRY © #EH IRT AR CEE R SR MR RER » ] UGB H S22 e B 0 0 B b S HEEAER
L% (likelihood function ) » SfiFE ML AME T H (8 32 3R AE RS2 A HIBRARE IR I RE ST » I8 LeifllBe
AAREAR B AH R R BE 14T & IRT RO B AR » QB sz A RIEERY 2 aA & g S fili 3w T
DAHFHELE »

CAT 52 8 Fl S FERE AL B BOK (5332 i E HIRE ST © (53T V752 e T IRT B SR B K {E A
7E n {8 EROREIASGE > B I B i (% o s (R i 75 H =76« B —fER e
{ERE AL B R AL HIRE ) fiE - RS I AMEEMEETE (ML) » £ T HIBEE R REBEME IR B R LIRE )
fiE > 3 LIARIE - #9087 (Newton-Raphson) {EAGEITEA,

2 R LIS E ISR ATRE ) A f(0) TERSINRENE » TR R A b An s i il - P RE B L =R
BB KE (0] U) iRAALHIRE I ME - #f BRI KEERE (MAP) - HEEARE M BETHE T
KaA=K (1) Fos e
L(U[0)f(©) | (1)

f(U)

Hebo f(0) B EIHATAE 1504 - L(U | 0) ZREER 6 HI X ERELIERE - f(U) 2%
AT HBPREES » ZH L(U|0)1(0) 1 — 00 Fll oo T/ FR1T o £ TR e SR a5 1 i Bk
KACHIRES T » e % 2 DIA-IE - K% (Newton-Raphson) EAGE T o

5 = FHEES R T EELL . FURRFTE T RE S S SR M AR B A S RS I S R Bk

(EAP) - 1420 (2) Poms
d L(U16,)f(6,)

k‘?
GEAP = zeqf(eq |U) = Zeq k,
ONILU6,) 16,1 (2)

q=1
Hr £(0) ~ L(U|0) BEIAIA (1) s o 1M g Z3THERE TR TSR A U R 8T8 - &k, 53
e EEEE o k, BEARK > EAP 3 FELE Sk s -
ERALRE SR B bLE | t3EEE % A » B 81; Bock & Mislevy, 1982; Weiss & Mcbride,

ACIYE
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1984) » MAP 481 EAP tARYIS I IRER BV - (B2 @A EERVERIRAR > (531 75 2R 2152 3 R RE /)
WyJeBaoraif (PSR ERR) o BRI A R SR S A T AT o IR ERI R
EA% o (B EAP KBS VE (RS | » ML HLl A EER T st - (H35 5 IRAREOK » HAZeA & iy S
[ FEH LR B A B B SO GEEA T kG T - R e AR P AT T -

— ZOEREREER

HAS H RTORER 7 9 CAT #2232 AE IRT B [ 2 ABGE WY R | > /3 BB mh e A S RE A0 72 A 1
R [A] R AR B A A LR SR o SR o BB AR NG I B A Fr L R I 5 B — e
SUBTERFE AR - BRIV EA AL (Kelderman, 1996) © & 323t & & HH A AN & 32 21
H—FERE IR B > BRI T B & IRT WYY » AN HERZ AT B[ CAT © Ackerman
(1991) HUWFFERET » & A REH AR X —FEREJIIE » 205 LUBH ) & IRT AT S8 3 & o0 8 1)
TLRHTRE ) vl FEEABHR R ~ 81 L 0/ N 1o s/ N B2 4t > 7 A AR 72 R RE 2 B B > 1 ELFR Ay
FHHIKRIRE S B RO R T ASESTHAER —(Em B E A AR o

FHEH =S TR A KT > B B IRT MV 535 4% 1) S R TR RH R M S BR T 381 4% 1) FEE RE ) 4
STAOREREVE > RIS ) BB TR ZAR 2 R A REEE RS B K E o (2 iR B 118 H Rl RER 3 A K%
P BN R F U R ST S o % M IRT (EALETEE ST > & i m) B A AEBRTEAA A
iat R > B2 T T & A BERE T kG T AREHEE > DRI AR e R B D e R RE (0 & 10 S B A &S
T ° Wang, Chen B2 Cheng (2004) RYBFFERET » & ml BE 2 [H1 £ = AHBHIRE » 20 17 BE IRT 294 o] LAKHE
REFZMEEE - HIFEAR 0.6 (BLAE IRT 247 IEFE0.8 -

B T CAT Wl =S EERES B MR A - i SeRialRE GBI & —FERE JIRVRR A » %5 2K MCAT
F1%) A 2 T T 0 B2 HE G (BRI 2 ~ £ SCrp > R 89a 0 R 89b 3 Li & Schafer, 2005; Luecht, 1996; Segall,
1996; Wang & Chen, 2004 ) © MCAT ()3 & T ZHA % [n B AR S HERE AR (MIRT) » LAKCRE SI&ET ~
S ~ SRR E IO -

I ACER MR H 2R B 2 m) B IRT 452 XK % /2 B 1) 5 IRT B0 AT AR 2K« 91400 © Mckinley B2
Reckase (1983) Fr#gfEMY% (a1 — 28l (multidimensional two parameters model) ;& 224 IRT
MorT AR (R M2PL) » 40As (3) Aok :

P(x,.=1|a,,b,0,)= ! : (3)
/ 77 1+exp[—(a,'8, —b,)]
Horbx, 532 ad & X HEARE » BBIRL AR IR 1 > B EEIFECERD 0 o a, BAVERE R M & - b, el
HERE > 0, BRI o R IGIAR A e 1l 6, BLEUEIE IR a, JEE I E 60, ~ a0 A1
FLRENSZ M R RE N RIRFEL S TEE A rh - gl R B H A AR B AR & 2 B 2 Rl RE ) AT g 2 - ERe 1
SN )0 U — A e BE R o Fk A A R IR ) & > M2PL kAL B 1 ) — 2 B (Birnbaum,
1968) °

Hattie (1981) B Sympson (1978) WYL FHE FELL » #2714 Bimbaum (1968) H[A =
SRR RE T 2 BB 8 1 2 Rk ) S B CRT A AR (SRR M3PL) o HRER AT A
(4) Fm

I—-c

T+expl—a,(0,~b1)] )

F(x; =1|a,b,c,0,)=c +

Hrh o, BHENIEHIZR > a, BEVEEDE R - 1 268 T HAENEE ¢ EBnE » S REEbE
) EAHTE o 0, > a, (U FEEL |5 Reckase B2 Mckinley (1991) (REECAH I » 32 Wi 522X 00 o A 6 4%
3T © Segall (1996) HJ MCAT F2 5k 72 FH A 28 g 2R » b4% » Ackerman (1994) i {k [ iy
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AR AR S — ) AR e o
Adams ~ Wilson B2 Wang(1997) % AR HHARIN 2 [ FERAR B2 BVE A5 0 (multidimensional
random coefficients multinomial logit model, MRCMLM) £% Rasch fRZCPIRTA R o o FER AT 2

(5) s : e
X, =1:510) =2 (bu072,S)

Y exp(b,'0+a,'s) - (s)

u=1

Hrf f(X, =LE|0) FIRRET] [ B RS 0 Byl & (£50 1 8 B 5 k SRS ERIHEES 5 ¢ Rl =
Wen & s X, R el B IERIRE » K, 5 i VERVET 0 KRR o Horr by, 35S 7 RELESS k (18 FERRA -
HIEEI 1A 5 0 Fszi & RETTIn1 & 5 a, B350 1 RS k (I SRR IR RRG T 1m) & o BRBIARER - H— 1
ISR EE T D RERES) > DRI 6,, 0, 6, -, 0, % 3 TOZAAEEES / IR REIRI B L2 k (5B
IR » 1E38 D fiEl1 EERE S LR S EIHI D BUR by = (b, bion.. byp) > WLET ] B JERLARIE H W3 G
FREIRF RS SRR ERY » it sl RE AT A B Em AR BLE T 70 77 N — B - AE ¢ Tl > I Bea Rt
B3 51 ERE DR 0~2 ARG G 7y » HERFIRERS 0,1 B —JCat oy » Il —RETR B AkEt 2 (62
B (HERE) ~ HERRER AT L E2 8 53T €, &0, &0 §F4MWBH A € =(5,, €0
&, &) o a, MEAETTE (design vector) > JEfhATRHEERE 2 BUREFT AV (R EL » @it 125
i RERE k RIS RE A Z A E T A 28 ¢, 8 v DURIBI R E I H R BTG - 3F 5 Wu
Adams # Wilson (1998) °

BAEEE (R 90) &8 =0 MIRT fzUHETT LI o fiBEZKER » Reckase B Mckinley (1991) R
BRAIA T % [ BESRRIRE LU F T AT ARIRE S » 38 L& 3 a] DUBS B BR AR 26 v 2 SURERYAAVE & - R -
AR B FAAE —JTET o LAR & M EERE ) FL ARSI R B AR © T BLECRE /)G T B VE a7 X thig
% EEIRE SR MHBANE © Ackerman (1994) a1 3%t » P LIS T 45 M L RE ) A FHRR M
HIREE » DURCAM A LA BR A RE T (3T BREA S BAIE A X o (B HERE ) m EEHE R {EIRF > Ackerman
Fir o B HH 2R AR AR R 0 VB S HH i #E 4E  Hattie (1981) LAS Sympson (1978) )= 2B ik
SREHEH Segall (1996) #EAL MCAT HIFEFF » (HL RBEMAE —Jtat ootz o iR i eCrE
1TRRRE 2 B A FH RS i B ML FUE  (unidentifiable) IR o [KILAE Segall (1996) HUHFZEH LAE
FHELA) L IRT (&3 TR 2 BUKES T MCAT ©

MRCMLM W RE#4 % H A 25 PR & » 53 JL i IR 1 Rasch #5538 (Rasch, 1960; Wright & Stone,
1979) ~ Fischer (1973) HYETHIBAERFE R (logistic latent trait model; LLTM ) ~ Andrich (1978) K
2 AL (rating scale model) ~ Master (1982) B {7 %G 7720 (partial credit model) ---%F >
R EHIFHI o 5kET 77 23 - MRCMLM AILUEHITE —Jtat o ~ Zotatsr ~ aFE | R 777X
b5 BURETI M EEAGER - mT AR A kAt B e LB 2 15 EERE ) » 1T EL& 15 LT AT DASCEFE MHBRME o 32X
E a1 CASHE i H 2 EUE T EE ConQuest (Wu et al., 1998) o K » A5 LARZAR U 1 M Gm SE R 2 5%
JF& MCAT HYRET I (i3t BRI o

= SAEEHCEITARRRIBEIGET

FRIEZ 100 B AR FE AR ] DA H 20 1) LA BRI Lod M I B © R4 MRCMLM > 23 EAE n 1
AV IR B 22 (6) P -

L(x, ,x,, .. |9) =HP,-(9)“" 0,0)™ (6)

Horb v SR EHE LGS - P0) FITRRES) R 0 W Zad & RS i - A SO ERIBEZS » AfF A =X
(5) HEy f(X; =LE[10) 5 0 Q,(0)=1-P,(0) o “HERES I HENHETRIZATT
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(—) RARHUGET
AR PUEET R H e A2 (6) BAKALMIRESIMIE £ 7 ALEBCE| L rE S M > o] LU
DURRALIEK SO AR B B LA TE— I AR T R A T o HEIR IR e SR R ALA K B — B oy 1)
# (Wang, 1994) :
S -
aln L(9 | ll)

o
——InL(O|u)
%mL(em) = 09,

ﬁlnL((ﬂu)
Lk J
HtHEm
Oln £(0|u) 0
S = nL(u|0)=Y[b, —E.(0)] . (7)
aek aek n (u| ) ;[ ik 1( )]

ol E(0)=3 b,/ (0) T £, YA (5) B = V EEEIEIE « Bk =Rt b :

O’InL(0[u)/66," ’InL(®|u)/66,06, .. &InL(®|u)/06,00,
J0)= 0’ InL(0|u)/ 06,00, .. 52111L(6\l.1)/50269p
0*InL(6|u)/06,00,

Hm — RSO ERRES (k1) JTTRAYAEE -

o’ In £(0 X
#*Z[Zw ()~ E(0)E,0)] - (8)
k ! i€V k=0
A LU ZGET &
Y =gU 1§ R (9)

Hrfr > 0V B sziA B E(ESR j ZOBAUIEE N (55 HE - 1
5(/):[52111f(9|u)]4xalnf(9|u) . (10)
0000 00
&t 07 Rp L ZH S BLI TRORE MBS (9) 35 - B 87 IR B AR 1L - AL (815 2 &
WIRESI(GEHE 07 » FHKILRE /I EGEH T —E -
(Z) BRHAEEERREET

H RSB E LIS R AS 3 B B I (B T E RS RET ) 1) B IR (A HIE © 2 M EERETIHY SR

PAEE S (O] U) £ -

S@|U)=

L(U|8)/(6) , (1)
/(U)
Hibs £(0) BEREMENEN M L(U|0) AR 0 % 1S ERLIES - £(U)
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R SGAEHLBIEEA » 2 L(U10) f(0) fEARES ML RE — oo £l oo R AT o MHIIEE 0L, 13
k,

Y & L(U|0 0
0.0 =2.0,/0,|U)=36,+ (ule,)r,)
=] = Z[L(U|9q)f(9q)] , (12)

Hrg F#5 A EERIETRER  FEMET 2 [ LA AT - g MOSRCR @ REREAE )17 L 2 HE O - 1A = &
AR E BHIERE S 161 73 BE n (EETRAORIVISE e - J T BERE IR BTRG AR n° - I EE B R AN
BT A HRE A 75 EEROIRFRIL AT A. 5 5 PR (] 1) LR RGBS I RS R HUBR B KD [ RE T )
ATHORETHERE R o RNLEBRIERI (LS A EERETIUNGAHIRF - B, LUR IR R IR BRIEAGEA T -
(=) BEREAEREE

HRERRREIEN R A% R i B RIS R EEAE o 5 7 s B AR A 1 i B
BB KAE > 3% 07 5 FLHR ML 3B AR A0 - 50 b AR R PP AR HETT © ESEHS In (O U) 73 51t k (E 6E 7 17
JEEEAT I 5957 © MRCMLM 2% B84 1 15 ey — i 50 1) P TR A8 (BRAFEE - R 90 5 Wang,

1994) :
81nf(9|u)_ 0 _l 0 Nl
L = L) 0w e O]
Z[b,.k—E@]—[%(e—u)']cb*‘(e—m , (13)
ielV k

E(0)=Yb,/,(0 B \
Hrp © kz,ll 1/u®) (M £, 0) A (5) AR o v EERINEH - p /0 FFSEITE > @

5 0 (IR o b e B R R BRI ES (k1) TERRARS -
% =S hubi @ EGE O] (14)
FLAAR 5 B L e R U 52 AT ©
1E MCAT WIFHERATASE 77T > Segall (1996) & L M3PL 15 X 5% 8 tH MCAT FUFE 7 » Wi LLFE AL

R ERHIES (Computerized Adaptive Testing version of the Armed Served Vocational Aptitude Battery;
CAT-ASVAB) HYJUIE 5> B3R5 ETT MCAT LUK UCAT RUBSHENFZE - #5555 - F MAP I5E1TRE
it > MCAT MURE IS ET AU RS HEBE L UCAT 47 » DIBLEEHFERTRE SRS HE 2K G » MCAT Al DAL
UCAT %4 1/3 HREES  Luecht (1996) 4 Segall szt i F /1 B 22 28 iR =5 U R o B KR AR
FHETT MCAT B2 UCAT WURSEHERF ST » il HL 75 RERE I |- 17 B RE S A G 1 B A1 o {3 B0 A
) 1) 20 BB B 2K > MCAT PRI EINY 25 10 LS FE#T L UCAT & > T HS M & 13 i 2T
W/ SRS R 72 10 o B o B DPA B © Li Bl Schafer (2005) AORFZEHIFE H » {5 % [t B MCAT 1Y
RE ST UE L L UCAT 4 » U H 2 BB LE S Re 1 B GE ) 2 AR S AT - 1T L& wT LAYk /) R
PR W (s P A3 RE L 2R o Bl B S0 (R 89a 0 R 89b) LURRHHEEE LAk 1T REE % 18] F MCAT

(BMCAT) BN Z [ MCAT (WMCAT) » #& S S 3UE 1) f5 B8R Al 26 5045 ) 55 2 I AR A s
I » MCAT WHMEEELL UCAT @&z % » HAf WMCAT Xkt BMCAT WS B 5 & o

Segall (1996) B Luecht (1996) HYTHEERE AR ] B 7 RE 2 I B 4 LA HEES T MCAT 92

Segall 5.2 %% M7 UCAT (multi-unidimensional CAT) ° {EiE1F 8810 /& BT ERY o PRS2
MCAT » SLIEEL L% [ FE AR 2 UKD T - A1 EE 2 BT IS B MCAT A 2 (L HHIRI B ER HE 1
HETTIY > HAS A T » SR B M AIFEER A MRCMLM #ECA R A - [R5 R i O e s e e m]
DA At 12 1) A 2 3008 BE ConQuest ©
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1E MCAT (8 ST /5 1L LLE /5T > Tseng (2001) & {#iF M3PL #EzCELEE ML 32 ~ MR K
BEWLLE (WLE) ~ EAP 81 MAP JE1E = {851 R MCAT HIRE Il 3HREHERS » 45 S8 FR ik —FE /5
81 ML JE (G B0 SRR ET 22 A2 - ZBLE B CAT PSS RAS KA (HEEE A
K 81; Bock & Mislevy, 1982; Weiss & Mcbride, 1984 ) » & HFeH RN EEE A 7 M3PL & (41
N (4) BR) o HATERIEAH - S R ) Z I PRI o DRI RE A FH B (R S e e
TR EREUERS o AT O MRCMLM ST © & 8 MRCMLM K » e H K EAP 8 MAP
FARRERFIRE TSR Bl o3 A ) H S WO R A B2 8 45 1) BERE DA 3T » 1T MIL 12 U 26 7] B E P2 RERY
BB > RESIM ST AR R E S 8 A B RE Sk 3T R > K EAP 30 MAP iU RE J1 &1
KEUEFS ERZ & L ML U & o IEAY - ES EAP WURETT ki1 RG HE BE & 52 BIG 1 BINF 70 B RE ) BTG B =t iy
SO > TRE T EfBR B BERE 7 v A B K 2 S s R 1 Ak 1 AR A IRE RS K B » DRI » Al
F EAP SEATRE SIGETIRE o 75 58 5907 A (] BTG S50 et B (] 1 P B0 S R ) ek A M 2 R A I IO 5
2 TEHHBOEE 1) EAP FiBIEUR TR - FREITIRIEMTE THRE = FISE1kE1 7715 MCAT RE )
CREE N X

750k B g R

B3R — ~ EAP EEABNEE MCAT BEN{EEHREE RGNS BN E

(—) tHREREt

RIFFERERRIAE EAP (5317735 > RETTEBRECE ~ 1a) B Wit Bl 1o S PRI AH BRI AR 35 MCAT RE 71
BN e P B RERF I 2 o DISRHAEMETT MCAT WRFERE & 1) EAP STBGHL o AWFFeRIR%aTan s -

1. B %A

a. HAEGHE R ATRE R E RS S5 ~ 10 ~ 20 B 30 B o YR o

b. REST R BB © A ERE > o3l A BB o

c. LMW FHRARZES « AWifE > 23R EAERE (<0.4) BEEHERA (>0.7) ©

2. 1R E

AWK IE A W » 53 Al % el BERE TG E TR R 39(E B B/ 5 R A T —RE MCAT RYIRRE] ©
HAgE SIS B RE 1A & I B (S B RE S (E AERBATRIERE T (Segall, 1996) ©

(Z) thREER

1. & A EH

S RRLARAPR 5 58 I F Yy ) 5 M B 1) P R REIRRAR A - 2 AR DUAH R (R IBOERE o P LUE PUAH FHRR (R 3
HERE A E A SZ AR RE ST o DUAHFHRR (REBE R R BB AN ZR — PR o EEA2 77X /2 L Fortran H1 CHFAC
Bl RNMVN 25 KBS0 & b Sn AH RA (R SO R AR BE B 2E A4 1000 ZE L IHE RE M (RIS 0 ~ 1t
FERS 1) BURESIE o AL PSR A FE R A 2R 100 REEERE B350 (UD (-3.0~3.0)) FIEHEERE
H o $23% LA MRCMLM 2 EA 23 H K EE R - k2R 523t i Re ) B H 3 (A MRCMLM
HR R 23R TR ERE E R B EES B I BB ER B 0.0~1.0 FY5 55 43 A v e A HY 2y
BEPSIE AL » QU SRPERRIE A 2 bR - RIIPIER 23R B ohak - BRI AR Al & B i -

2.3 S MRS K

AHFFFE(HE ] ConQuest #XHS (Wu et al., 1998) %} FUlE BHEITRAMIZ Mg (RHEREE IR 2FT
JBI B — ) GRRESEEET o (5317 E R IS U E R (RO i R e & AR A RRRE ) ST
MIRT it o MIRT {7 AR mT LA % m SRR tAi A3 R o - B2 2 UG RS R
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*— ELERERIIEMERRERERE

—[AE - {XAHRR —[AE - EHRE
1.00 1.00
0.28 1.00 0.87 1.00

VY L > AKAHBA VUi L > AR
1.00 1.00
0.29 1.00 0.89 1.00
0.35 0.28 1.00 0.85 0.88 1.00
022 027 0.31 1.00 092 087 0.91 1.00

3. MCAT #7425
15 Ll T A A RE 22 0 (DA R Fh R RE 22 - &R 1 AR ARy SZat B R
$RESCIE > [ EAP REJIIGET 715 21GETT MCAT » SETTHF /) RIS 25 1 P BTG B e RE S S ~ 10 ~ 20 B 30
B> FFAHERHESE T VYR A R AT EGRAY MCAT - SRR 20 RIS THEEROS 10 8 ((EE) B 40
8 (=ES) 1 MCAT -
(=) ENDIR
Sy ST R RS I » Fiie DA R ARG R ~ 1a) o B Bl 1) 82 DA BRAE A B A TN it » LA
TS SRR MCAT IS ASHEL Y28 » DU S MCAT ISR RES RN R > B K IS
KRR LIETE -
(M) HAFRER
fi — Bl — 52 53 BIAERE )5 — I BE BV A FERUTEICT » LA IR AR BRI EAP 1T MCAT fYRES]
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1977135 (RMSE)
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AR ML MAP i EAP ML % MAP % EAP i
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20 4 0.43 0.75 0.73 - 0.53 0.53
40 0.66 0.84 0.82 0.68 0.70 0.69
60 7 0.76 0.88 0.86 0.77 0.78 0.78
80 1 0.82 0.90 0.89 0.82 0.83 0.82
R (bias)
20 78 0.08 -0.00 -0.03 - -0.00 -0.00
40 0.03 -0.00 -0.01 0.03 0.00 -0.00
60 7 0.02 -0.01 -0.01 0.02 -0.01 -0.01
80 7 0.01 -0.01 0.00 0.01 -0.01 -0.01
Y771 (RMSE)
20 7 0.84 0.51 0.55 - 0.69 0.73
40 4 0.64 0.40 0.44 0.61 0.55 0.58
60 #H 0.53 0.36 0.38 0.51 0.47 0.49

80 8 0.45 0.33 0.35 0.45 0.42 0.43
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The Influences of the Ability Estimation Methods
on the Measurement Accuracy in Multidimensional
Computerized Adaptive Testing

Po-Hsi Chen

Department of Educational Psychology
and Counseling
National Taiwan Normal University

The goal of the research was to investigate the influences of ability estimation methods on multidimensional
computerized adaptive testing. In stage 1, different quadrature points of the Baysian expected a posteriori
(EAP) estimation were manipulated in order to find out the appropriate quadrature point of EAP in
multidimensional computerized adaptive testing (MCAT). In stage 2, the maximum likelihood (ML)
estimation, the Bayesian maximum a posteriori (MAP) estimation, and the EAP estimation methods were
used in two kinds of ability dimensions (two and four dimensions) and two kinds of correlations between
dimensions (high correlations and low correlations). The target item numbers of MCAT were 20, 40,
60, and 80. The dependent variables were the average reliability, bias, and the root mean square of error
(RMSE) in all ability dimensions. Results in stage 1 indicated that the higher the quadrature point and the
ability dimensions, the much higher the estimation time of MCAT. Ten points was appropriate in less than
4 dimensions of MCAT when the estimation time and the reliability of ability estimation were taken into
consideration. Results of stage 2 indicated that MAP and EAP methods resulted in higher reliability and
lower RMSE than ML method, especially in the conditions of high correlation between abilities, more ability
dimensions, and fewer MCAT items. There were advantages and disadvantages in the three estimation
methods. The regression bias of MAP, the estimation times of EAP, and the reliability and RMSE of ML
were the problems that should be resolved when executing MCAT.

KEY WORDS: Bayesian expected a posteriori, Bayesian maximum a posteriori, maximum likelihood,
multidimensional computerized adaptive testing






