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x| 41 = 3

(CILPGITTE K215 B TR0, 798 330027) (CAMEZ = 5HF58 i, dbst 100089)
CAb Rt ImTE K0 BB, Jbat 100875)

m =E

R BLAL B 18 N 56 (Computerized Adaptive Testing, iR CAT)H: 22 4P il &5 OBk i%, /NS

()48 4 B AZ M o AnAe] 5 — AN R | AR 1 R )k CAT v — MR W IS, H Al CAT B 1)
WAFAE—LE [N B, AN AR m ELAR R A 25 o JU R S (A H R 5052 2= LAl i i 5 ff FH 25 ) s Ut 68 . AN BB AE
SEitE CAT s A Pl AR 223 ST 0T B (L hn ), [RIEx st s et H S8t Alit, XX 3R s | i
JRHY CAT BB LA T MM . A SCHET 1PLM 1 2PLM XF I HEATHISY, #2118 T A MTE e fhiit
FIHITE A RAES TR XA ESE a SRVMEM AN, IR RRE . TS BT SR
9%, JRAR B AEZ R BT I H S8 T 45 IR S = A R R B9S2 R, I BLFIR U AU 2 100 5 2804

WeAh, BN AR P RS, Brg O E AN AT

TR ik i
XA IR CAT, JeiE 4%k, ZEmIEIUH RIUAMG T, SREFRIBHE
5%ES B84l

1 5lF

Wit TR LB AR 0 22 R R B S Y e, 1t
BHLAL A & L I 5 (Computerized Adaptive Testing,
fRIFR CAT)FEHE s i) b ok B, B
[F TAE G AR M 56 T AN —4", 2 S 1
R M . ARPTE AL, SL CAT W E—14
DLt . RESRRUEE . R — R A — &R 4 L
1B, B Seam i SR 4 g B i il b — ik,
SR Ji i 3 SIS R G R B VR 2B B N L 4 B
B IPy, WA H S8l T, 8 AR BRI
BRI 2 Al I EH SR T, PRkl
R A R T

RS AR AR WA R — A AR, b
o 55 i 9 S BOR ER D>, B A Y A B
Baker 1 Kim (2004) £ G Hi AR R, A X —
Z4 Logisti o A 1Y (2PL M)A HE AR F1 30T H S8R9
WaeHfE, =42 30 MIH 500 A; X =S4
Logistic #£#1 (3PLM) M| = /% 60 4~15 H 1000 A .

e Hs A #1: 2009-04-10

BEXT [R) — L PE AT, T X AN [R) e v B ik
Sl E AR [R] B[R] S AT, 3R Sk 1 AN [ 0 46 3
R SBEA ] Wk, BVECE R — 5 R, W2
HEAT4{E (Kolen & Brennan, 2004); T % #1745,
FE I 2 Fi e 20 A T AR (R T T

P U T DA & 3 ST — A KR 4 R
M) —30 TAE. A 5RHRS:, 36— 25 XU (High
stake) T ALAL A 3E 286 i 35, K 5 A ik
R 5 A PR, P — B8 ZE AL T K2y 1000
Fou(rktede, BAGEMN) . FRE TAERE .07
A g e P S A R0 H Y R O A R L
S IR AR R o AR ) e R S 5 AN T A I
iV TR — 26 R AN AT R, LE— S R R
Z W ERER, DL A — S5 i, 3R B
Pem R SR A . TR TR E
R I LA R A SR RS AL A D B B TR], d b
3% AN EE . iR R I T B RN BIS (IRT)
R . o R 36T IRT AR A 1] e Bl e

* E 5K B R B3 4 (30860084, 60263005), #FH #l i AL #1454 (8020070414001) %% Bl o
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E ¢

SCEAFAS R I 36 22 (B REEA T LA, A AT figSh CAT
R 55, T35 T 2 0 6 B0 Al 1 ) R A AN 21
X— (R, SgR, THE, 2002).

P FRATTE R s B S B TAE PR R B, iR
S il J AT 4 S B A A A P A | )
o OB S LRI %, b 15> 51
Z IR o Wl A D 56 Sl B LSRR M AN SN ) B A
K, DN A 2 5 i A0 o i ) — > EE ), T2,
% 8 ISCAE ST B0 X — A5 AT, DA A 28 i
A, SRR Eh AL, X O Y HT CAT BHE R —
AN 5 (Wainer, 2000; Han, 2007; Chang & Lu, 2009;
Makransky, 2009).

Wainer % 8 i & X 24 # (2000) 45 H! 75 52 Jiti CAT
i, XFEEANSM CAT W nT DL REHLES IR [ 22 5k
PR R T, LR R R BT VE S, TR R A
wIH S, ARG RNICA RS AS
BE J1 Akt . 7E CAT R A (Seeding) 544 i 1 H 1Y &
WSO b R 280 T N B3R, AR 5 42 S Bl KA SR
flfiTH(MMLE) 75 ik 5l DUt 17 7515 345 501 5 A0 S 44
(Wainer et al., 2000) . Wainer % A (2000)FRix Fi ki1
7 N AELE R HE(Online calibration), Hi T30 H
SR TS B e e i B AR, HoX
PR LA AN T B4 H (Wainer et al., 2000), X Ff
Ty e CAT it I A 3R A5k 50 B A R 2 I
N BRI, A I T 2 SRRt [ L AR it 0 g st
B A1 B A, AT A TSR TR, TR AR
TCVE AR MRS AT AR B IR IR, SRE T
AEENHZISL, B IA Ry —FEAR )

L u

b dpik e

fRZXTF R ER Fl MMLE 5 2 #4750 H 244
FET RN R — R BK, R I b %
32— 2 PRI o B 6 i) A8 n 85,
BT A BT EA mA NS, IR mIEEUR,
X S50 96 T LAAE A S REURSCt s A, DR] st £
BAS By o 4R — R AR R 2 B
NECm AR RTR T, AREARUE B AR H 2
B RS THRT B AT, XU A SCE e 1 )
L, ASCE e G0 IR AR e e gt AT 100 H 28
FRBT 7 1k b LU, RS A 4 el BEA T A T, L
K1 Monte Carlo FEALLT5 k2% A A TH 25 R ARG,
2R P S D R X6 2% 00 H 2 B0 07 ik AT R,
fReJr s Xt e IR AR — 2 e

2 MR

21 FXIEFHEKEIN B B E

# oK 0-11F 4 52, TESL CAT B AE A 546
i, 2 ) A% H e T — B T
H BxERE(E, M2 451200 H Bl g 1 — kT
ZIE RMEREE, M BE S B AR (E
TR EOAH A A, R A PR S BB R T A o 5T A
(LPLM) AT LTI, B84 3% 30 H B4 %A 50%.
AT DU R T B R AR 2, 7%
I H AU EE 0 B BB P R R A — g
PR B9 RE 715 1% B B e B (AR 30T . ity ELl
SR FRATAT AR A0 E 1 R gER, X — 45 R
W FFRATH X —F 7.

fi F i
o
4
=
&
b
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El 1 1PLM T 100 /™ il 7E B B 27 -0.16661 114 Ji b 4R 225 0 [

MU Ja & 3% AT R F e e dE 7 ¥k O Ok
KRBT H B X by, id correct( j) / wrong( j)
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correct(j) ={6 |6 A MAEIE HU; =1, iccorrect(j)H AH A,
wrong(j) ={6 16 Ak i 1fie 1 HU;; = 0, idwrong(j) - AHChw,

¥ E A correct( j) o AR J11H 0 /MBI KHET
53] csort(i, j),B0 csort(1, j)<csort(2, j)<-<
csort(c;, j), A wrong( )RR RE I (E 0 K F
/NHEFFIS 3] wsort(i, j), Bl wsort(1, j)=wsort(2, j)
=---=csort(w, j), &
b, =( T ocsortli, )+ S wsort(i, j)]/z @
i=cnuny2 i=wnuny2
Horp cnum , wnum Fifi %5 551 H 8 7E 2 19 BN [
A FTAE, - H cnum/2 A1 wnum/2 #52EBU, o
56 cnum. wnum BE —NRIERTE, WHERZE XS
AT H A AR A B o /N TS E IR UA T, TRA
cnum {EL 0 &5 T2 X046 | I H BT A 9 N8 o; G
REHEE | AUH A AR W N T BOE R
WIURE, B4 wnum W45 224555 | N0 H BT gk
BN wio T8 R T S & B cnum . wnum
PIE A e O 35 H HERE b (A AT S KR R, AR
SCHTHE K S2 56 enum , wnum WA 1% E N 18, &
FRATTAR A IR S AL S 30 1T A5 3 ) — A R B0
22 BSEEHMAREAMIT
1PLM JFR @5 H S50k I e d oy 7E 90
AEIE OC A — MR L ah 2 -, 1PLM 24
1
A DT e T
Hh S48 I H XSG R R
H R : () HA AR it 5 15 58 B S0 i 3 s A
RIRTRA AT, e 6y A% | MIHE ik
PAEZ X B O BE A uy Rassh ] DIHSE |
WANE B B VR SO P(uy=1]65) R 7R e 1 4 6
PR A X ¥ Ry by A0 H AR
A VR R B ) BB S T A
IS, PRI A sl T DA SR A A A 225 T s R 1
B 6, XTI H MR AT LUR S ARG 1. Fh
Je Rk ST A AR AT LA LR RN

H:éwqﬁi 3)
Hr g I H | BEZIREL, Qi=1-Pj. 5
() R (9 X AL SR PREICH
i=1
(@)X HZH by SKF )5, @ Newton-
Raphson(N-R) i £ 3K fi#% (7T 2 WL & 5 % 4, 2002;
Baker & Kim, 2004) 1] LAFRAS % JE b M8 ME FE 25

by, Horb by ARIE I (1)K 45 H .
2.3 WSHEFHEMKMAAR T

2PLM b i H S5l E 7 2k Rl Rt 2 ST

TERARE I 0 B FEat = I, HAR Y .
1
P =) g Da @, 0

B K 8, W AR B H A s
5@ E R

[R) Rt il B ad N 56 ] LS B B RS R G
G I RE I E 6, Pl o 23 1 247k A5 i 4f
MERE MG THE by, SRJ5 38 3R AR R ARLER PR
X I h A X a3 BE E AT AR 1. F e AT A4S B 5 (4)
SCAIGT(E Py i (5)3RE H )AL AR BRI, 3E— 2
X0 H 250 a5k S5, i Newton-Raphson 4tk
T IABRAZEIT X BE SRS &

AR o AR AR AG T2 R AR A, I {E
f e B AR 7 7 (7T 2 0L F R, 1984), JF HLY)
{15 Ay B 5 P B BRI B @y O R O i
R TEAR S gy WIMEIE R LT -

S A AE IR R R W Ry A AR e
EAAE 7, BRI RS i & I MR Y TE 254
4 NO.1), % TR 7 G BIHLI e > 2 UM% T
B

p(EBZj)zpj
SR bz AT RLH A E g, B
2

t
1 -
—Zﬂf:e 2dt=p;, ATLLERIHE L 2

BT by ELA1, PR AT SR B B4 2B T,
HAHLR
Ty, = Z; /bj (6)

R FATTAT LU 2 (73R E) & R al®, 3
N WIE

24 ZEERRFHRAMUAMIT

EXRESAW QLR I ON PN Ry N LR ap/iy )
R I H 2580 235 T P R 1 22 07 vk B — ik
ATk . XA LTI R o = A B B

F—BrBe: BAPHARETI(E, SRITHXERE by (Y
AR

BB K ERMAEES R b AN E A, R
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FHEA KA SRAR T SRAS T H X 50 E S5 a0

B BB B H XS e BIEC AL G
T BERASMERE S A by 1N A R A SR A T
51 [ XERE BRI, PR A AL SR A 1
B b, B2 =B, EER R B
o Mk, B3RS a A by AR N R ik i H
SHO A THE
25 {EHrigtR

AW 5T R F A 2 A (RS BE 1 48 A5 A - 2 4
X 25 ABS FPE3 i #4351 i RMSD P45 41 o

SER e R 22 ABS BUTHE AR R

R K
ABS(X):Z;(ngi - % |/ K)/R (8)

R R RMSD 1A R -

R K 2
RMSD(X)=\/ZZ(xi—>A<ir) %KxR) 9

r=1i=1

Mo & B x I8 T YGRS R A HE, xR
UL BLAE, K R JRUA RS Y4, R ROR TSI i Ik
K ABSTRAR B T ELE5 A HE 4 060 i 22 T34,
RMSD H b 52 e T FLAE 5 A6 1B i B8 24 07 AR i)
¥, ABS. RMSD fHili/IN, M EmarEdkes . FiLd,
ABS. RMSD fH &M/ Nk ty . fEAWS R, FE%
IR H K2 A by RS -

3 LIS

ARICIA LIS RAUAE CAT L R A AR
LR, ARPE B AR R TP LI SR B AR
AR B A IE N I B Ak TS B B e 1B S,
X RGN H SR TR A HE . X RE T B
M H S AR R SR R E A, K
rhpliRE Sy 1 0 A H XMERE S b A H X 4r S
B a BOS UG IR A FR 1 IE 5370 N(0,1). B ikAY1E
08 R RIS LN S ) 368 151 43 SR FH I - 452 (2006) il
H 7, B DIGE ) oAl i e 8, Difg ) H
OB E A — S, BN I RE I EAE A 4,
T YT A S AGHHE S 6, W rh e Bt i 04
R 9 ELI FEEE 5 6 AR T H Lk
Kl WIWH j MSEmEh G, KIESE W H KR
NI (ARSI 2PLM), THEIH ROV R P(8, &)=
Py, I H7E[0,1] L (435 5) o3 A v BRUBEALER v, 0
Ror<Py A X=1, 0] Xy=0, M T [ 45 258 1) 53
IR EIES W X

FEARSEYG T CAT RE AT vk &R FH DL

Ja WAL Tk, FRATMIRR AR 1 B30 o A ARt
IEAS A o B IS BEAN KT 20 B, R 45 i gk
9 134, MK BE KT 20 Bf, B4R 4E S B0 16
Ao AR EEIR A T EEE, BRI HA
¥ Re P HIAE[-3,3] Z 1]
31 FRBEHEANFE

P iR s CAT e Hh 7 fd Y 8 H R 7R
— i RIAHER, TR 11 L X 5
BT RS, X P 7 BE B R A AR 4R 8T (Wainer,
2000) ., X ik AE J1 AT AR TR, AN B R R
AR RN, HJR R AR O 5 e i A e Y
T B (8% 2 i) i 56 2R 6 R LG B I H 2
BT FRIS ok, DA R =0H A S5
RIS 2 X8 7 A 8 e el o (DA S B 1) £
K, FMMCIRIE A AE o PR A AR T e AT 1 B8
R B2 B L R G AT f) T A 0 ] B 2 o) 3 A il
AT T se ), DR G RR BRI N LA B eI i i
FErp, B SRR ARG ) B AN 1% 2
R, I B AR R R LA A . (AR A
506 R R 1 PN A3 A X A3 A AR ME R I,
R BN LR AT BT 4% 58 i o M T 4 4 (Wainer,
2000) o ™ BT A0 A2 Bt ATL 174 DA 2 A P22 v e BRI
HAEZ, [F—gl N BeVEZHH R 9 R L, I H Y
A U R VR B R BGR B T R G RE LA
Ji . VKT RS R i T I R A R R

FEASCH BT 5250 R B 2 K 1) CAT, R4
BEE RN 5E A 30 T (N AL 45 IR 4 150,
e B O BR B R R 6. PAR A
JRAA TR B vk . X TRARER, 7T
LRSS =42 6 AN HORH R A BEALIE 2%k, H 6 4N IE
B BUEARE 5 2 28 Z ], SRJ51ESLH CAT i
2 2R B 58 s A (N L 4G SR 1R ) 25 T 6
A Bl HL A AT — B R, D)3 %o 0% Bk A A R R
L RGO B A — A 1 R R RS EL
() — A~ BEMLIE FEEL, SRS RO R 1 JR 46 825 4K
PR, SR O A0 R 1h 0 R B . M A
AR ARSE AL T A I LU, R R AR A H 2
AT T o A T PRIE R RS AR AR IR B R Gk
FE AR B, W2 5R (K ) N B =6) b 2 K T
(B R« R G B0 I s REAIAVE 225 8), i
B AL 1000, JRGGES%L 100, R G E RS
JRUGA R VR 25 B 100, 100%100>1000%6 it JC 2
MR — A SRR R U EGA 21 100, FEXT T A
JE s R R 225 R BB s B R G i 8 IR B LA S, AR
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RGO 5 AN 5 28 AR 2B TR R . AR S
56543 B R 43, Monte Carlo B LA FE 5286 — . |
=, Hrhsz— 1PLM, 5286 =k 2PLM, 5236 =
MAE 2PLM SR FH SN B 1 S5

32 ZB—

AL B AREAL 1BUCk 5000 A, CAT 8 R 75
4y 100038, JEIABECH 10058, XASL5 440 Hid
R T BGA LR IR, A RAR R R 2 (15 S0
%5 WEEATHE). 7E 1IPLM BB 544 i H 2
BOIEATAR T, I EX D b Rk 1 24 v B8 (R ke i i
J b R 2 55 025 0 N0 1 AN [) R L 0 e i 2
B b B EUT VA WA TR 43 AT S5 4T

SEE SR TR AR ¢ SR e dE Rk Ak
IR AR H S8 b, SRIEH B LIRSS
b BB ANE R & A R RUSA A TH(CMLE) I WIE,
JE A TS B R AR I H 280 b, AR SL R AR S
SR 30 Yk, 4RI 1.

F1 XHFHCMLE f&it#ERMMEITE RELE

JE i AR YEZ B ABS(b) RMSD(b)
100 50 0.2621 0.3333
100 60 0.2497 0.3148
100 70 0.2268 0.2852
100 80 0.2074 0.2638
100 90 0.1985 0.2507
100 100 0.1897 0.2397
100 110 0.1779 0.2260
100 120 0.1713 0.2168
100 130 0.1669 0.2111
100 140 0.1614 0.2033
100 150 0.1538 0.1941

WA S Y Z5 R IRA TR LU Y, TG UA [
BN A ZHAGTT AR E AR R, % 1
R 78 ABS . RMSD RS Fifi 5 Ji 4 AU B4R 25 UCHL
gD, X U U AR 2 YR 22 A T

W T JACE
3.3 ST

ARSI AR B i A Bh 5000 A, CAT R R 25 it
4 10008, JRAA B 10018, 7F 2PLM FEAIR %
H 2 8 B A R AL SRAG T 3R A5 i 1 R 5 s
X FE S8 . Horh eSS — B BRI 8@ F- 755K
135G B H 280 b EAE & ARIE, 525y
FEREBL 30 K, 4R W% 2.

#2 FAZEERRMAMAMBITERILR

% (= X 53 BE a MERE b

B RE ABS RMSD  ABS  RMSD
100 50 02786 03829  0.2931  0.4384
100 60 02419 03363  0.2557  0.3712
100 70 02403 03319  0.2349  0.3460
100 80 02191 03033 02201  0.3201
100 ) 02108 02930 0.2178  0.3208
100 100 01996 02722 02064  0.3047
100 110 01850 02551  0.2046  0.3075
100 120 01834 02545 02012  0.3018
100 130 01749 02397 0.1849  0.2777
100 140 01678 02324 0.1805 0.2684
100 150  0.1665 0.2273 01798  0.2671

SIS G ] LUE Y, R 22 3 AU ORISR
Fl T AR AT I hh A B ME FE 2 800N X 03 20
SR Ak T B B A e A A BT B B Y i
. R YAEZ R EGRF) 100 B, X4 EESHL
145 5 ABSTEEAE 0.2 LR, T3 H we e 2504l
P45 ABSHIE B 7E 0.2 245 . Baker £l Kim (2004)
& E AR B N S BT ERE AR S 28 R
500, AJ ULAS SCIY 5 R R AR 25 B SR AR 2 SEA .
34 K=

HTFRATFF RN CAT REEHHERAT 2
FH, PR OB AR A S R g FH v fe 36 T i s R0 7 2 A
Tt H S 00 LR RE . A% 5256 AR HE T H A A 3 0 i
A A B LA U TR, DA 2007 4E Fh/Naf AR el
oM. RS TE S RS (SAAE) RGBT T
6000 > A5 X 80 iH 1L R HL S AR 2 B A T S IE
g, BART T .

3L XPHI Y 6000 R VR B R R
I EM B kil i e 1 fnt 5 S50 A, 3k
AR A e AT H S 8UE .

50 MDA B R B B RE A
BAE R R AE S0 B A 5 A A F Y g
JiE, I B 2 80EFE 8 R GG B H S50
HAH

8 =20 4 80 TR A VR M R IR A, Bl
S0 38 I 056 B AR AR R T vk, B R —
EBEAL 6000 Mg ik 2 T Bl A i
B I B SAREEAE OL  H R B 25 5, . Bt AT A4S 3
X A Jir s R ) L SIS 28 S Iy A P T A 1Y)
1B D0 B — DAk A5 B A e 1A

S0P . SE s e Y vk SR AR R U Y
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MERE(E . PR 2 FH BRI SR AR T ok
I IR B I H 250

Xof R 1 A AN I8 HAS [ 4E 285 TR ) S 56 4R
M7 FE A A 30 Uk, AlTTEE R L 3.

*3 XAETEBFRREMEITEROLE

s YE% X1 a XEE b

SV ABS RMSD ABS  RMSD
80 50 0.2694  0.4055 0.3685  0.5337
80 60 0.2278 03426 0.3328  0.4744
80 70 02132 03179 03060  0.4382
80 80 01999 03046 02961  0.4284
80 9 01967 02961 02783  0.4175
80 100 01801 02713 02701  0.4042
80 110 0.1806 02756  0.2635  0.3929
80 120 01729 02682 02582  0.3839
80 130 01610 02514 0.2463  0.3658
80 140 01570 02428 02392  0.3659
80 150 01520 02344 0.2270  0.3543

MR 3BT LA, R SR A R A
3 7 0 56 e A A SR A A LI S B TR
2 B 5 V28 U B B i 38 o R S AL L 5
S5ILFR 2 BBARARXT, MERE S E AL TR EE AR
o — 2 P SEUE S5 AL S 56 A RS B AR A —
SE TR 2E, HEPE n] B8 PR A 7 SR S 56 Hh R4
I H S50 B S R R(E A S B A
— R hTTR22) .

4 ZEETHE

2007 AF7E H A AR 5043 TF 0 [ B BRI 622 K

2 b, 8 HATAER o E K37 Y64 (Han Taizhe)
P T A IS N S8 5 % (Adaptive  Estimating
Method, fiifk AEM), BIFEBAS N A& b i i
i 47l A — ST 19 A DA 7T WA 8 3 X BT A ) A
RO, XIS T S5 T (Han, 2007), {Hi%
D7 FUEXT APLM 18 . AR SCEIDIE SCif CAT o
R A R LA, 43 504E LPLM Fil 2PLM #1F Xif
J a5 I H S BGE TAETE . BRRETRER] . 1)
TCIEEAE 1PLM iR 2 2PLM B R 5 84 A W
S UG T H S A T SR AR 2 A AN TR B R
I B IR R 28 N B B It 2 5 H 2
B RS BEER L 2) Hulin 28 ATE 1982 44D 25
T N HERA AR, 7E 2PLM BIALT,
W H#CN 30, 2=/AFEE 500 A, A REMRIEMG T4
HiEE L m (7651 B Baker & Kim, 2004), Tii{EASC

FRBSRLISEEG 3R 2 BIE IR TT LLE B AR DT
100 A}, HH S fhiTH45 R ABSHRTE 0.2 447 .
EFZEUI A, ASUGHERE ) O AR I H 251
Ak T, S SR G — A SRR I

TEAR SO AN 28 S g i B Al L, 38 2 K A sS4l
SEE IR KRB, R 2 EEACSRAOR RUSR A T
RS IR A0 H S8, X CA 8 i Bl K
ZIIRE, RIS TR Al T 0 B s A A Bl e
FRAE o BRI B X TAE—AS/ N Al 4 7o 1
B SOHAS 5 TG o [R]IAS s il L e % ik
(Computer-Based Test, f##x CBT)H#EE T 7.

FAN, WRATUI5 JE, seeding items B9k
FAL AT BB XS AL S A B — A AR F S R, 2
oI (IS

faf 2% 0 4 %% 5% Verschoor fil Stragtmans 7&
MATHCAT: A flexible testing system in mathematics
education for adults — 3CH i 275 52 CAT IHAH A
I H (seeding items), AT 32005« 1l UL seeding
items & W H T 2= IANECH=EHE ) CAT Z
oo P BT DA R I, BRATEA T —4
WL B AR

TR R 3 R A A R 5 19 T E AL
—A> CTT X

1) iy T DA R AR SRR v A5 B 45 AT H )3
R, BT CTT B S B RXERE, VR R b 8 —
ASBEMEE bR TR R e BRI A R L 5l
AN H A CTT MEEE (A

2) XA E AE CAT SLHtiRi 8, AW
JR AU CTT 2 S By S8 xERE 8, i, LR
ffirtrae sy, AN I E . . A ARG
BTG B 2AEE ) 2~3 IEE) CTT MEERY—
ADBUE, PRGN R IR B H G e S Y E R
P I i R 2 RS B8 LRI CAT Aty fig
A, e, B ARBBJHMERTER, 3% CTT
AERE FRIMERE . 76 CAT S J5 1, W nT LIS LR Ty
25

MR, BATLL BBl 5 A — 8 i, [Hix
2 /00T DLkE S e 07 BAR B 5 AR 25 R xE R 3 H |
HAEE, WAL ERE 1% AR K ) I H A
Lo TESEBRIZNE CAT B, 36 7T AWkt 77 ik

Chang F1 Lu (2009)— 3 Hh#&4 HaE v ik it 7
AL I B i 2 AR TR DL At R AE 2 I A I [ R,
R TIRZ RGBS Ik . fERAH — st
6 045 B AT AT (B8 v 58 4 A — 3 B Y
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4T, Makransky (2009) £33 Hristie [ 1 iy il
55 b A S LA HE B TR R 3k AR S A5 AR TR,
DAL IH SR (R TG B ) VA AR SRy AR, SR T %
SCPRHE T AN, RIS R R B S rh T A W H
BIMERE S HCER R 0, Xt A At i, 7 AR ¢
PEH B, EAGSH S8 XA B T T,
Wk Makransky A SCHY 7 AT A 2045 &, a0
s 3PLM FZ VT 43 BN I FE L S E A T 4B
AR — 2 5T AR

& £ X #
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Abstract

Along with the development of computer technology and increasing needs of individual learning,
Computerized Adaptive Testing (CAT) has received more and more attention. However, the problem of the test
security is becoming a new challenge to the CAT, for example, excessive exposure of the test items might
weaken the efficiency and equity of the CAT. Therefore, constructing a large-scale and high-quality CAT item
bank is highly demanded

The traditional method of constructing a CAT item bank involves four steps: first, the items are developed
by the experts according to the test specification and blueprint; second, a representative sample of examinees is
recruited to take the test; Then, the calibration of item parameters and testing of the model-data fit will be
conducted afterward. Finally, items of high-quality and its item parameters will be added into the item bank
based on the pre-analysis.

However, several problems exist in the above traditional method. First, a large number of test takers are
needed, which is time-consuming and expensive. Second, the security of the items cannot be guaranteed in the
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pilot test. Third, complicated techniques of equating may have to be used to construct a good item bank, which
may also affect the security of the items, especially when the anchor items are repeatedly used in the test
equating process.

Thus, if the raw items can be seeded in the CAT process and the item parameters combined with the
examinee abilities estimated at the same time, it will be significant for the construction of CAT item bank. The
research in this area has not been widely conducted and reported in the domestic journals, although this issue has
been a big topic for foreign researchers. Thus, This study aims to explore how to insert raw items and estimate
the item parameters in CAT and investigate the efficient strategies with high security for enlarging the item bank.
A new online calibration method is proposed based on the principle of adaption in CAT, provided there is a
small-scale item pool. And the formula of initial value during the stage of the iteration is determined. When the
ability parameter has been estimated, the conditional maximum likelihood estimation(CMLE) will be
implemented to estimate item parameters in the raw items. First, the difficulty parameter could be obtained
through CMLE. Second, the discrimination parameter could be estimated with the abilities and difficulty
parameter and the initial value of the discrimination parameter could be gained through CMLE. Third, the
difficulty parameter could be estimated when the discrimination parameter and abilities are known .Repeat the
second and the third steps until the stop condition is satisfied.

Simulation of Monte Carlo has been employed to estimate the parameters of raw items with the
one-parameter Logistic and two-parameter Logistic models in the study and good result has been gained.

Key words raw items; CAT; squeezing average method; multi-iterative maximum likelihood estimate method;
simulation of Monte Carlo



