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IRT Ab
DIF

1 1

LR

2 1

(LB R EE N A 2Rl A T EF RS E, JEat 100875)
CALFIRRE K DR, dbaT 100875)

ORI BB 0 6, 5 22 RO, BRSO A9 5 00 R BE BLERAE W DR AE BT DIF il . ABFSEE ok
BT RUECE, [RINR A IRT_Ab 32, LUK IRT BB T 925 A BE I AF S DEIEAZ BB 1T 5 9 LR 3200 R e
JRORE DN 95 AT DIF AN, J3 8 — 25 64T DIF K2l B9A7 80 B R G2 i RS I AR 40 £ A7 9 LR 12 DIF
PRUERIE H IRT_Ab ¥E 702805, foJa (ISR i LA AE . 2520 W - REREICREI S b, IRT_Ab 2 f1E

iE LR ¥ REHCAF M IX 53 DIF AN AL H; FEAR

FEUEh DIF R A BE AR5 A R ) LS RE T B 26 52

XTIy A g 0 . JU T SR AR A3 S A R AR R
SRR DN 35, 35 H TR 2% 7 Rasch Bi4Y; Logistic [H14

B841

1 [l

i H 3 i 22 5+ (Differential Item Functioning,
DIF) 2 — Fft Fi 3 340 Wi i) 46 780 H 2 15 77 7 Al 22 1) DU
AR bR . L HAEREESE, W R R 2
AT XS 2547 DIF & 483177 5 (Clauser &
Mazor, 1998). H R, K&/ T5IEAE I A ™
Z A2, TEORUENN S 59 231 D7 A& 4555 BB AR
H(Allen, Donoghue, & Schoeps, 2001; Organization
for Economic Co-operation and Development, 2005,
2009),

LY DIF 4G50 7 30 T B RUAC I 56, A
DRI B BT T, D56 43 AR b s w2 A B R
M ELSERE Sy, PRI ] LA AR Dy DT BE A8 3%
Hi#47 DIF ;56 (Dorans & Holland, 1993; Holland
& Thayer, 1988; Swaminathan & Rogers, 1990;
Thissen, Steinberg, & Wainer, 1993), iT4FkK, Fi#E
HOE W S R I H Kk RE, R BORE
(Matrix Sampling)$ ARAF 232 i F o 46 B4 BORE ]
Bk 2B PATEA AT, A A& RN
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AL 2 B A D 36 1) — BB o (B e, i, E A,
2007), ANBREARFREEATIYS 1944 & (Construct) 1M H,
AR 25 R AR AN TRl A A, B8 A [ JEA
75 A B R AN BEEA T B LU . QSRR 25 A T 5
A A L 8 S 3 A D i A TR LSS RE T Y DT
BCAs & £ 4T DIF AU, A5 25 3R 0 22 R HE Al 1Y
(Allen & Donoghue, 1996). Kb, 5% %8 sS4
SRR LE, AT e 4 ] R A A A 1 AR A
FLSERE I Y DCTC A SR A T R R SRR 0 46
17 DIF A6 i) 75 )

FIAT, TERMUAZCE M1 H B X0 46 P O
D55 5 F Y DIF A0 07 2 EEA M2, —2KR
HAHE %R 0 (Educational Testing Service, ETS)
HTEEHEFHEPEAEH (National Assessment of
Educational Progress, NAEP)[ 57, HIEKG 2/
A SR AR A LS RE D HEATILAC, SRR
Mantel-Haenszel (MH) 7£#1 SIBTEST 7:#£47 DIF
Kl (Allen et al., 2001); 5 —ZS I [ b2 A= PEA 1
H (Programme For International Student Assessment,
PISA) RMHY IRT_Ab 7%, HIFLTF Rasch #iHIf K|



922 i Bt}

EE ¢

45 &

W Fh A )R 44 2 A6 Ak 1145 30 0 R E ) 2 ) 22
i J57%:(Organization for Economic Co-operation and
Development, 2005, 2009), NAEP #7448 T MH
J7ikAL SIBTEST ik iR AL, Annl DAk e it 5
7288 ETS & M “ABC IR 1743 2 2b # (Dorans
& Holland, 1993), $X1Mi, NAEP [¥) /5 ZU0% T “5¢ i
AN [FEUAS B 25 AR 1 B AN BE B3 X —
S [l — BB b, VR AN RBUA I % A4 H B S0 RE
TAFAE2E 5, X T BEXTAG I 25 SR = A s i . Ak,
A FAXVCEC T ki R H R 7E A Y By, Hr s
U385 553/ e 0 5 i A 3% A4 10 55 Jr 222 00 26 1) /Y
7%, HUAEHER . PISA /5t F# F Rasch 5%
RIS BT A7 A 1 8 H 2E 47 [R] B 1 Al 3 (Concurrent
Calibration), X} A= FEIRGE 7 A9 VT HC S nvERf . 2R
M, %77 2P SR M DIF SU% B9 Ab {5 /4 k= —
oS FIWThRAE

SVASR U, RTER X B ORI 56 £ 4T DIF K
T BIF AR/, 1 AN REXE T 370 [ JJn DA [ 2%
TEREMEURE 25 F T, AN [] DIF #8605 i 09 %ok an
far? DIF 800 A A I 52 A b IR 22 2 A [6] 07 a4
B DIF 800 53 ARl 75 o) DL i 5 12
IR b 348 [ 0 B 25 e 5 B A 92 35 5 T B B 5
e 0 4 5 e BE3E A 1 DIF A 73, B 14 100 36 Gt
il B4 o 5 Ao

2 FEREECEEIN S DIF Ry

TEHRE ORI 5 vh, T30 H SO B8 IRT A
RUAS S (4 B2 708 L0 I 55 A2 53 B8 BT 4 b S 2% A6
B ESERE 7, 1 HA T 58 AN [FUA 1 5 A, KR
T IRT A5 31 (1 58 7 {88 ) S5 H R AT LA A
SN [F AR b, M4 T B3 b R — 2
(Dings, Childs, & Kingston, 2002), K, *fFAgLL
HWOLEY . HE T IRT AR A DIF A2l J7 i (Camilli,
2006; Thissen et al., 1993), 1] DL i X} 224~ B4
ATt T, SR 4 T 50 e ORI 49326 17 DIF
R, 4n PISA Frfli F Y IRT_Ab ;1% A0 2L 3k
TOULIN o3 B (REAS B3 BRI 7 i, G2 4 3 % v
[/l 9 77 ¥ (Logistic Regression, LR)F1 MH 75§
(Holland & Thayer, 1988; Shealy & Stout, 1993;
Swaminathan & Rogers, 1990), WJA] F3&F IRT
RIS 2B 1 (B ACEUA S R DB AE i, DUE
IE X 28 AR R BE ) VT HC A HERf 1, DI AR 474

YHEATUD) TR, SE(B) Fo77 (2 M 2 R AR R

TREJE P HORE I 55 1) DIF A5
2.1 IRT _Ab %

IRT_Ab ¥ 1 HEA AR E, 7E Rasch A, 4
RILIE M H BN RE R AR e T SOz
H 128058 4 ff BEiE, Ui W3 38 8 H £ 7E DIF
(Wu, Adams, Wilson, & Haldane, 2007), 7Ef#iH
Rasch BEARIGR & R H A XERE R, 4an 5 53 i 5 w1
WEREA (Fean 5B A= e A ) AR 22 500 Xk AR ) 1
H AT PRS2 1Y) Rasch 204, 10 HLF R4 Hr Ak
TS 20 A8 H E B AR REAR 4 Hb A5 45 I B, IR
SNSRI ST A BT A8 H S TR S, AR
HMEEEE IR I 25 5% (Ab) RAR W%,
D58 B 3% 8 H 3% P WEBEIAR B A7 AE % DIF . XERE
{822 5 AT DU 2o 30 fBLIE 2800 A A T S 2 T,
KL TIF

oAb
_F([;) (1)

TEHFEBORE BT T, B TR e U
RSN S e SR 575 T = B VA N 9 B e e 32 Y= = )
iR =B AEGRXARRE S AT 7k, an
1 BRAR R ALSR Ak i1 (Marginal Maximum Likelihood
Estimation, MMLE) 1 Ul it 37 5 4 1) 22 4 if
(Expected A Posteriori, EAP)%, 15309 MARE J1 1Y
RGTHIC S B 40 2 1w B 45 2 ) 4 B 0 AT A e
#J (Mislevy, Beaton, Kaplan, & Sheehan, 1992;
Mislevy, Johnson, & Muraki, 1992), & T 3R#341/K
FRET W TC AL T, AT B AEAR R AUER pR A L
SR SHOME R 1 BV (Mislevy, 1985), R 2
MEBRZEZEANREE W TRE S, B PV
(Plausible Value){f, PV {H3&F 244 X508 H 1Y
FWAEZE VA S A S, WU ERERE TLE
i #b (multiple imputations)$:s AR 5 2] /1 — 21 455k 1)
H, Wit PV HIFARRL G E X EAR 55
(Mislevy, 1993), HiE4JEH AT 2% Mislevy (1991)
5 Von Davier, Gonzalez il Mislevy (2009)JHF57 .
2.2 {2IERY LR 3%

TE ALY 5L T 0L 53 55 %) DIF #0075 k7, LR
PRTVC L AR P AR R 0, RERSARLFHL S IRT
FrfliRe JEZS AR . JF H, LR J5 ik B Rets [ )
frill—%ct: DIF F1dE—3 1 DIF(Swaminathan &
Rogers, 1990), VI K A ie DIF 800 5 A5 — o bnife
(Jodoin & Gierl, 200124 5 o Rk, LR 5k ml LAAE
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O — T B4 | APAB T T T 0 R R R I 36 R A
DIF Al 1977 % o

£ Logistic JiFEH, Hl p Fon B L2238 H 1Y
W, M0 RoRFBEMBENE, GFRndl, M LR
JIEA DIF B, ol DGE LT 3 MR (Zumbo,

1999):
KR 1. Logit(p)= by+b,0 )
FiH 2. Logit(p)= by+b,0+b,G (3)

Wil 3. Logit(p)= by+b,0+b,G+b;0*G (4)

BRI, by S B, b, EREJIME R AL, b, &2 5
RE by EREIME S HAERE 2 b, A K
0 H b3 N 0 B, WIZRARAFAE—ENE DIF; 24 by AN
0 (AIE by S50 0)iF R FAFEIE— 31 DIF,

BERY 1 BRI : ANFETE DIF, HA %A NHE
JHE X AR ST B H 1 AR A A A 5
BRL 2 A 3 ik, 0T B AR A, B
20 . A 25 A e A A EARE X B AR IE AR
(AR A RZ R . DIF A () AR S N7 7€ DIF”,
Bl b,=b;=0, Swaminathan Il Rogers (1990)#5 H H:
PR MR D7 oA, ml G A T I S A 56

LR 75 ¥ F T i DIF 00 408 P46 b 2
KA E] Y Nagelkerke f R’ M+ > (Nagelkerke,
1991), it A 4R, HJH T HIWF DIF 800 AbsfEdn
(Jodoin & Gierl, 2001):

« A 2881 H 7T L)L Z W& (%) DIF: AR°< 0.035;

« B KW H—"%4%5E DIF $U%: 0.035<AR’<
0.070, I H =75 kil i 2

o« C 2808 H—# K DIF 500 : AR’> 0.070, Ff:
HARTDr w2 .

TEH LA LR Jrikvh, AR he e 2
W58 3 AT A, {EL R 7 R O R I 3
T IRT FEAIAS 301425 A B 1 (A0 I 56 54,
X2 A= 68 7 B VG TC e . 1 L, 25 R B AR R
FERTT T 22 B AR RR A T HR 22 B — 5, 7]
¥ PV AELI K 5 4> PV {HIIA(EAE N AE 7 VC Rl AR 5
O O

FET R O A BRI 2 BT R oA, A
FEAXT LR ik el AR s AT E I, B AR SR
P EORE I 56 B 4T DIF AS I A AT kb, JEX 3T
Rasch BRI FF (i F ) IRT_Ab ¥: B4 RO #E 1 7 IAIE,
[i) Fsf 4 3 X 3k 6 T 92 A 501 1T B8 7 A R ) 1+ 6

PARKH
L(0)

N2, IF24R_ %0 E IRT_Ab ¥:HKr DIF R0 i Y 3
Khrife o

3 RIS

3.1 Kt
3.1.1  FEREBVFENII(EE R & DIF &% B 894 X

A 5T T Rasch £, R ] Matlab (R2009a)
BOAE, B AT B O T R 58 A L B T
(Partially Balanced Incomplete Block, pBIB)F{“fE%
Bl A Mg A 120 EEH, 5 8 2R
(A-H), S4B 15 JABH, X5, #% M National
Center for Education Statistics (NCES)'E M2 HLAY
NAEP fifffi I ) pBIB f #t 4H & J7 X (National
Center for Education Statistics, 2009), H P41k
¥l — A~ A, IR 16 A ANE 1 FiR). X
—HE B OB 7 AR S 1 A7 1 4 2H B B
UEL, JTREAR L M4 25 A B K

38 3 AR H bR 4R SRR R) ) K R SR 22
SN A DIF i H, Kb, P B DIF
(A 5 1702 E AR 2E 0T I A M BE (B K T2 IR, BT
A HA DIF 59 H ¥4 T2 84,

3.1.2 SREEH

AWPFEIAER] 4 AAEH, 53502 DIF ZU% K
/N REAS R T DIF R A AR 25 AR A ) S
REJT Y 22 S MIAREAS B, 4 N8 8 T BOE I 7K P 80U
2K X5 DIF A H Bcn 1 fras . A, DIF
BN /N T HI W DIF A6 7 725 02 75 BE X 47 i
AN[F) DIF 200 5 198 5, B AT DIF il 5 202 &
AR MiAA T BT DIF A H B LR B A B T]
FLSLRE ST Y 22 S FVRE A B = R AR U LA AE 5
kXt DIF 6 W & A3 52 0 Y 5 % (Finch, 2005;
Roju, van der Linden, & Fleer, 1995),

Horf, DIF BUH B R (R L R B AR AR H
SCRE N ZE S CA . OFREAR SN, L ROMHEZS
A3t 12 FAF. FEBTT DIF R0 K/, % IEAE
DIF & H AR E AT, DIF 808 0 R/ 3
AIKAF(0.3, 0.5 F1 0.8), 1fii#E DIF 51 H L il & 41
OUT, N T EIERAFE LS ] DIF @ H T, &K
ZOAGTH DIF R0 KNS, ARAMES I =R DIF
VK- (0.4, 0.6 F10.9). Jm, BRI E
30K,

R =1 (L, ol LO)FR AL M O BRI n 7 BEA B
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AP 1
2

B 3
B 4
B 5
Bt 6

g 7

M 8

B 9

B 10

A 11

B 12

B 13
Bt 14
AU 15

K1 pBIB HM# i

F1 WHRPATESH 4 AT EZKTEXZAY DIF & B

DIF i H b (P) K HSZ DIF R/

R A 2052

fhER O  TERYO)

] (P1=7.5%)

B (P2=15%)

0.3 0.5

0.8 0.3 0.4 0.5 0.6 0.8 0.9

S1:250
DI1: 0 S2: 500
S3: 1000
S1: 250
D2: -1 S2: 500
S3: 1000

W W W W W W
wWowW W W W W

wWowW W W W W
W W W W W W
wWowW W W W W
W oW W W W W
wWoWw W W W W
wWowW W W W W
wWoWw W W W W

TE: a: DIF 200 8 H XEBEAEAE F AR A R AL ] A 22 5

be FARHARE ARSI 225 0 I, BRRdl S S MARRE

Ji53 i N (0,1), HARAN N (-1,1);

3T N (0,1); FARHRE ESLRE S 22 5 -1 i, S IRARIRE

c: IRFEAS N B A AT R I REAS i, X F T A A R REAS & 435 8000, 16000 1 32000; HARALFIS A A &

AR

3.1.3 EHREHTETEAER

TEAE PR HUCREI 3, IRT 2% A= i T mAsi+HA
ZRRRI T, Hih EAP J7 i F £ w4 4 7 12
Wit M2 ML 5% (Von Davier et al., 2009; Wu,
2005). FEfH LR ¥EAF, AREF5OE 0 BIEH EAP
FFEHLAHE 5 A~ PV {H .5 A PV (E3{H 7 FhAz i
Ay VE i 2% Ha E 4T DIF #6300
3.1.4 DIF B2

AHFFE[E % IRT _Ab ¥EHEIE LR BEX) LA
S R H #3547 DIF A, Hirb IRT Ab 5%

H] Conquest (v2.0)8 {4 A 47 1Y) DIF 43 AT Dhhg, 8@
Ty gt Z2 TS A, ROFERE Mk B 38R i H | 20 51
M H 5 450938 AR X — BB, R T A5 Y A
HXEREAEAL ] Y 22 5%, RIZA DIF {H, 28 Ab, Xf
FAEIE LR ¥, HJCHIH Conquest (v2.0) {445
S PR IORE 554 F AR RE ) i Al THE, SR At
SPSS 17.0 ¥4 Logistic regression [F] 545 7 #E 1746
Do 38 3 %0 [ 5 R A AT W R S, JF % %8 DIF
ROV IR AR WA ARXT DIF K ) 25 SRk A7
FI 7 -
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32 MRHEBRESH

T, a3 A B AR 5 R T AR DIF 2%
N 5 B DIF 500 5 22 8] 18 6 52 90 25 4 1 79 o
IR AR

WRIE, BT REE I (power) FIALEE 1 284851%
(AR (ASA77E DIF 1188 5 8 2 0 7776 DIF (AR
P A3 0T R D7 325 B A R R R OG5 i) ] 2R
T Mr o FEBEATRG IS T3 AN T 284851R /i, IRT_Ab
PLH W H FE7E DIF BYPR#ER Conquest JITf# H
MEFEE 0 22 5 8. 3% AN R 0, LR 35218 H 4778 DIF
() bR S 21 B R B AR R 0, 35 MUK T
0.01,

e, K IRT_Ab A& IE LR 715 DIF
BONAH Z RIS BREOC R, HE AR LR B4R
HEHF AR, MR B IRT Ab :4r264niE, I
O o S I 45 R i — B
32,1 BHMESH

(1) IRT_Ab 3B 8 M8

AHFFE & B, IRT_Ab 75 FT 15 DIF 800 (8 /9 {8
SR L LS DIF AW AR /DS, a0 >4 W 2H 0 ()
S5 0.3 I, IRT Ab 325 45 (R X B 1 22 S 1Y 1
B~ 0.238, {H&, IRT_Ab B:firf5 DIF &0 fH 1Y
{H 5 EL 5L DIF B0V HFEA REMER R, PIE MK
1) R (E A 5] 0.9949, I, IRT Ab Al Arf3 Y DIF
SN A BE R ELSE DIF RN AE 34 Kmi s o,

AR ESE DIF SN B A9 H, IRT_Ab LA 1T ET1%
[ DIF %W (H A7 7E 25 57, Ui IRT_Ab ¥k REAR 41
Hu X4y DIF RONAE K/NASTRI 98 H B I 25
AR

BRI T IRT_Ab dEMIGETHRE S A1l 128
FEIR MR AN 2 M 3 PR,

M 2., & 3 W[1F, HESC DIF 0 & K/ DIF
MH PR AR B R) LSRR ) 22 S5 R AR o %)
IRT Ab 3ERIKEE T34 %0, BfZE B2 DIF 200 i
AR, K g S HEsR, X TR A KO = Y DIF &0
H(ELDIFH K TET 0.5), W IIESF &N
YR 4208 100%; 7ERAINAY E 5L DIF /KF K (|
52 DIF {H/N T 0.5), 5 DIF 8 H H 3w 5946 56 1%
THIK DIF 8 H LR (R0 71 5 A B AR ] FL 50 RE
14 2 5 RL 56 ) 5 8 22 5 A R 56 ) AR
A, FEACEEOR, K30 )k . DIF @ H R |
K BRI ELSCRE ) 25 S MR A X IRT_Ab 1546
55 IR AEAE S HAE A . EURRINAE . AEARAEA
HIEMF, DIF B H HR G 1A 3R, ke
AR, DIF 8 H 325 A R (] B 90 RE
XK 56 77 RE AR S5, AEAIRFEAS i & = DIF 8 H
R, A RER B LSRR ) 22 SR I A R
2R, fIC DIF 8 H H3RET, A BEAR R 15068 ) 25
SR I T3 (R R AN o

WAh, IFE 2. #3015, DIF BH b3, %4

% 2 % DIF 2 B Lt AT IRT_Ab 55 & K435 ASAEIE S F0 1 2481R

B L A ] LS

EL52 DIF {5 R/

6 4122 7:(D) FEAAR(S) 03 " "y T

S1: 250 0.73 1.00 1.00 0.09

DI1: 0 S2: 500 0.96 1.00 1.00 0.12

S3: 1000 1.00 1.00 1.00 0.16

S1: 250 0.79 1.00 1.00 0.11

D2: -1 $2: 500 0.94 1.00 1.00 0.13

$3: 1000 0.99 1.00 1.00 0.18

#* 3 = DIF 3 B LbZEAT IRT_Ab A& & 43N AYHRTIE HF0 T REiR
TR0 S $15% DIF /) 1%
fie 122 5%(D) 0.3 0.4 0.5 0.6 0.8 0.9

S1: 250 0.59 0.93 0.98 1.00 1.00 1.00 0.17
DI1: 0 S2: 500 0.84 0.98 1.00 1.00 1.00 1.00 0.25
S3: 1000 0.99 1.00 1.00 1.00 1.00 1.00 0.43
S1: 250 0.72 0.84 1.00 1.00 1.00 1.00 0.18
D2: -1 S2: 500 0.91 0.99 1.00 1.00 1.00 1.00 0.28
$3: 1000 0.97 1.00 1.00 1.00 1.00 1.00 0.44
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2 45 &

»2,
2

TR [B] B SCRE ) 25 S FIREAR BT IRT_Ab T509 128
FERA N . = DIF A5 H F R 1 2845R R TIK
DIF & H RN T 255R A48 AR B0 hE
NH 2SI T RS T WA 22 5 1 28451%
R PEAREEAR, T ORI E  Horp, DIF & H He
X IRT_Ab ¥E 1Y 1 SRR, PRSI,
5 BEAR [R] ELSERE ) 22 S RE I AN

(2) 1BIE LRZABBHMES

WETATA, 7E LR ¥ i IS [a] UG AR 1 5w
NiASF] 7 AR DIF 200 AR {H: EAP [ AR’
fl.5 1 PV {H AR (H . 5 4~ PV {HIERY 4R°, fi%
JEIREEET 5 A4 PV {HAAINE R UL FLAR 5 T A
AREMBIEIE NS ],

BASRE, 25 Bh UGy 2N R T AR AR ¥
B B0 DIF AW A A3 R R L 2), X
AHAEVC AL IRT r49 10 2% A= fig J1{EJ5, LR 2% A5 it
DIF Y5500 (B BE X 40 AN [] DIF 08 9 H o Herpt
T4 DIF W@ H, 30 BRI H, 76 Hok
DIF R {E/KF T, VEft EAP FFiSRE S (A
AR X(E (VLA 2 ) R2theta {H) FIVLHEC 5 4> PV
H AR R AR (E(LIE 2 /) R2pvm {H)
FCEAARIT I 5 4 PV {E T AR MME (LA 2 1
R2pvI~R2pv5 K& R2mpv)i, Jf Hfi#F T =X
BT AR (B B4R EZE L4y BIDLEC 5 4~ PV {HFT S
() AR (H bR HEZE /N, XA DIF (8 H, PERd
EAP Fr 15 J1 AT 21 i AR 4 (E DL L 5 A4~

0.035
*
+ R2theta
g 0.03 "
2 % " R2pvl
=
& B 4 R2pv2
= [ |
= ® R2pv3
= 002 p
E; * R2pv4
2 0015
= ® R2pv5
=
= 0.01 ® & * R2pvm
3 o * R2mpv
= 0.005 &
s ||
R =
OY
0 0.2 0.4 0.6 0.8 1
B SDIFA i
K2 AFEVLEASE T LR 3545 & DIF B0 (5 AR HI3AME
0.010 &
ﬁ * R2theta
2 0008
= B R2pvl
= @ *
= & R2pv2
€ 0.006 £
= & X R2pv3
= =
E 0.004 ¢ L 4 ¥ R2pvd
cie
= X * R2pvS
= 000 b A
R~ ' I R2pvm
0.000
0 0.2 0.4 0.6 0.8 1
HLDIFRN

& 3

ANRIPERCASH R LR $E i M it DIF B9RL0(E AR2 HIARIEZE
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PV {H A HE T A5 3 B AR FOX(E B 33 0, BaphpT
Bt 54> PV TS 1Y AR IS 0 & 5k,

LA LA B4, ATRACH, LRETEDCHL EAP fiE
JHEFIUCES 5 A~ PV (AR, Hi#4T DIF kil 5
TN BRI L O T R AR S 4%F LR 157 DTl
T IRT Fri3MRE JI(E J5 #E4T DIF &l 52, 74
5 LAVC L EAP JUrf3fig JJfEFICHEL 5 4> PV {1y
{H7EAT DIF ¥ Fr A5 AR? {EAE N X 78+ k47 ok
— PR,

LR EFEVCHC EAP IrfRfig JIfERICHED 5 4~ PV
(I EPVM)I £ 2 T G0 S FEES 1 2%
PRI R NR 4. R 5 PR,

MF 4. 3£ 5 0], HSL DIF #U & K/, DIF
AH R AR BER ] ELICRE ) 25 S5 FVRE A o % DT
i EAP fEJIEJS LR AR50 ) A 20 o Bl 351

DIF RN 3K, K50 A SRR, X
8 N W = Y DIF 2300 B (EL 58 DIF R T8 T 0.5)
i, VCEC EAP BEJME G LR B R I6 J1 745 R 451
TR B AERRRIFER 25 . AR
9250 H FLS2 DIF {4 0.5 1, K36 )10 0.78 4k, H;
b 2 F R B3R RN 83T 100%) . AR Y EL 52 DIF
KT, =5 DIF 8 H H 3R 1R 56 1K TIK DIF 3
H ER i R 36 g5 25 AR AR ) FL S0 AR ) A 22 S
(ARG 56 7 R I T 1% 25 S I R 56 77 RRAR Bt
MOk, K6 s . DIF B H R %A A ]
SEfiE 1 22 S REEAR EX DU B EAP BE {5 LR L4
B W AR HAE . AE TP S REAR RN IR,
DIF & 5 L FX K 56 1 A7 38 K58 ), FEAR i AR,
DIF 8 H L3015 A AR ] FL 5L e %R 5 ) 5%
MR 55; TEARFEAS i ml v S A i A DIF A H

#F 4 (X DIFZEBLLFRA LRAZEZHETHRIE HF0 T iR

: (AR ) B 52 H.5C DIF 8 K/
f 111G RE %gfgg&f HATLS) — - — LA
S1:250 0.43 0.98 1.00 0.02
D1: 0 S2: 500 0.83 1.00 1.00 0.03
EAP S3: 1000 0.99 1.00 1.00 0.04
S1:250 0.48 0.90 1.00 0.01
D2: -1 S2: 500 0.82 1.00 1.00 0.02
S3: 1000 0.99 1.00 1.00 0.04
S1:250 0.43 0.99 1.00 0.02
D1: 0 S2: 500 0.84 1.00 1.00 0.02
S3: 1000 0.99 1.00 1.00 0.04
PVM
S1:250 0.34 0.88 1.00 0.03
D2: -1 S2: 500 0.68 0.99 1.00 0.04
S3: 1000 0.97 1.00 1.00 0.11
%5 = DIF @B LZER LRARZHF TR NI T REIR
fie )y % B ) — HLJ: DIF R/ st
VE i ﬁﬁﬁﬁa‘g‘(D) HERES) 0.3 0.4 0.5 0.6 0.8 0.9 ke
S1:250 0.43 0.78 0.91 0.97 1.00 1.00 0.04
DI1: 0 S2: 500 0.68 0.97 0.99 1.00 1.00 1.00 0.09
EAP S3: 1000 0.99 1.00 1.00 1.00 1.00 1.00 0.20
S1:250 0.33 0.61 0.78 0.99 1.00 1.00 0.04
D2: -1 S2: 500 0.62 0.90 0.98 1.00 1.00 1.00 0.07
S3: 1000 0.96 0.99 1.00 1.00 1.00 1.00 0.16
S1:250 0.42 0.78 091 0.97 1.00 1.00 0.04
DI1: 0 S2: 500 0.71 0.97 0.99 1.00 1.00 1.00 0.08
S3: 1000 0.99 1.00 1.00 1.00 1.00 1.00 0.18
PVM
S1:250 0.27 0.51 0.70 0.97 1.00 1.00 0.07
D2: -1 S2: 500 0.44 0.83 0.93 1.00 1.00 1.00 0.15
S3: 1000 0.91 0.98 1.00 1.00 1.00 1.00 0.32
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45 &

EE ¢

R, AR B SRR ) 22 SO R IS ) A BCR
S, 7EAIC DIF 8 H HoR s, %54 AR ) B 568 )
Z XKL I s AN, [FIRE, DIF B H HR |
FEA S XTICHL EAP e JI{H/G LR L0 1R IR R
M4k, Hodr DIF 81 H HR X T 245 0R 0 R Bk,
FEA R AR IR R 25 5 A B [B) A BL S RE ) 22 S %
I AR R AR/

M 4, 35011, JCREC PVM J5 LR LR E
3z B DIF &0 5K/ DIF @ H e Hg
FEOR ] FLICRE ) 22 S FUREAS i () 52 ) i 5 B 5K
DIF W iR, Keds AR ry g, X1 rh
%5 J W = DIF B0 i (L5E DIF {H R F4F 0.5)h,
JEHC PVM J& LR LMK ) 784 Fh 2540 N 305
(R F LR RIAEAERE I 22 5 . FEARTSh 250 H
LS DIF {20 0.5 BF, #5075k 0.70 4k, HoAh Z& 04
TR ST 100%) . FERARAY E 5L DIF KFF,
f DIF 8 H L 2RI A6 46 7 1% T DIF & H LR g
PRS2 AR BEUR W) B SRR 7 A 22 5 B R 55 )
W WA T8 22 S IR A8 7 BEAREIOK, K5
JrlkE; b, FEARR MR, ERARKN
0L T, DIF EH 3 ZA AR EERE 25
B AE AR /N . [EIE, DIF BB H R | REA X
VB PVM J5 LR Ry I ZEE 2 m AR, Hrp DIF
H HREXT 1 AR R K, AEARE . B
P[] B FCSEBE 7 22 5256 T R4S R IR IR 2 .

X HABIERY LR IR 7EVLAL EAP GE I {EH M PVM
R4 15, VLl EAP BB J1{E S LR A9 DIF Al
SR FICE PVM J5 iR i as 5. 7875 AR AR )
TEAERE S22 S 0f, VEIC EAP BEME )G LR BEAG 16
FIm& T UCHAL PVM J5 O RE 5 F7, H 12845 TR AK T
VERC PVM J5 19 TS5, 75 % A BEIR R AETE fiE
2550, LR $LDCHC EAP 8 S {EFICHEL PVM J5 A9 K
Y5 RN T ZSAE A 2 X L IRT _Ab 355 LR ¥:Fi15
(AR 45 SR AT 45, IRTAb 3 (ARG 7 F0 T 2485 B
¥ EF LR ¥, HAERRE E SR 22 50
IRT_Ab AT LR 552 M RO AR I o
322 HEERED

TEVT PR T B T A5 A0 DIF 5500 =22 18] il ¢
FEF, AW AN R ELSE DIF R0 %R Y BT A A
[ 450 T W FR 7 36 BT A3 i i & DIF 2500 (B 1 34 (8
HATHRE . K 4 WoR TULES EAP 8 1A )5 LR 5T
BEH AR’ 5 IRT_Ab TSR Ab Z [ KR, i
AN R LUERLA S — S kg, A )E
HAR SR RA F 98.41%. AR XA UA BB,

A LR EXF DIF &8 H 3E47 5 2 00 b5 o 1 I S8
(Jodoin & Gierl, 2001), Zeidi145, 5% DIF 502545
HERI PRS0 FL S AT A Ab {E 535904 0.8532 Fil
1.2379, 18 5 R T VCED PV (H{E 5 LR s 3
) AR’ 5 IRT_Ab LT 59 Ab Z R KR, HEZ
() 9 ¢ R AT UL — S R, HL G 5 il B
FIRF] 96.40% MRHEIX A PREL, A LR %)
DIF 8 H 47 2 brife il S, &b s, 15
FI| DIF 73 2545 HE P43 50 5 %60 B 1Y Ab (B 73 1) A
0.8562 Fll 1.2156, H-FHESPrI Y, DIF 43247
FE—E MBI . B, 245G PIFORRIDC R 7 X7
f) DIF S32SbRUESrF i) Ab {H, 7T LIFE IRT_Ab 74
O ARAERI 43 T B Ab (2 M 0.85 A1 1.23,

1.00 1
0.90 4 y =5.1626%0.537
0.80
0.70
0.60 -
0.50
0.40
0.30 1
0.20 A
0.10 A
0.00 T T T 1
0.000 0.010 0.020 0.030 0.040

VERLEAPFTREE I {EG LRIL AT 81T AR?

IRT_Abi: A S DIFE N {1 Ab

& 4 VUl EAP FRf3RE{H)G LR ¥:FF8EIM AR 5
IRT Ab EFTEH Ab Z A1 H) & &

1.00
0.90 y=4.6648x0.5057
0.80 s

0.70 A
0.60
0.50
0.40 -
030
0.20
0.10

0.00 T T T )
0.000 0.010 0.020 0.030 0.040

PE PV TG fE UG LR AT S 2 A AR?

IRT AbikFFLDIFE EAD

K5 VLhC PV {E¥{EG LR EFT3 )0 AR® 55 IRT_Ab
TS Ab Z [8] ) & 2

FR4E LR 119 DIF 73 25 bn i A58 i 2 19
IRT_Ab 1Y 53 A5 i, W LLXEAS AF 5% 07 A5 400 1)
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DIF [ H (R 25 R it 732, AR a5 ingk 6.
27 HUR. TESS RIS, WBEEL T H S DIF 80
H4 0 (8 BAE NS IR, 7E L RPkE S H i), b
BEFP 2T R Gl 12 Fh S5 ) Al Y DIF R0 {8 5 K 1Y
i =388,

MW 6. £ 7 074, XFF R DIF &0 &
(EL52 DIF 00 /T 0.8) AR H , = Fh Jy 2 246 101
9 A 2% DIF; %F T DIF %00 &85 H (B 52 DIF 2L
N R TFET 0.8)MIH, K/ Bk A
J5, ERAr B2, A C 2K,

Bl B REA R I, =R ORI A B 2
DIF 9 Lb il 34920

TEAR DIF 8 H LI, = Fh o7 ki i
f*) B 2% DIF ¥J b DIF 88 H @44 T Frds B 28
DIF #H %,

AR R ELSCRE S JC 25 S0, LR ORAG I Y
9 B 2558 H i 9l T IRT_Ab 5 B 2808 H 1

B, % A R LS RE A 25 S A B i L
BRI B S RE S 025 S, LR BRI T 519 B
08 H W H i T 2 AR AR (] LS RE A 25 ST
ARG 285 5

LR {ETEVCHC EAP FRi36E S (E FIVCHC PVM B
JITAS B o 4 S ARG, (R, 76 7% A AR ] L
SEfE S TCE S, DU EAP SR8 JIME Y LR B4
(1) B 248 H LI RAR L BEAIC T VCAL PVM B PIT S 258,
T E % AR ) B SR S AE e 22 S, A o

4 SCHERESE

TERBE PR i 5PN i 3 p, il T4
2P U MZE S 22501, HELeI 5 H AR
I % () 2 1 A JRE 22 5, O ULk 6 AT [ 7 6] 2 () T
REAFAETT H ) BE22 57 o &5 A BT IS I E A 20 A,
HE— 2P PRI TR SR A FE R IURE I 46 h, IRT_Ab 2%
FHEIE LR ¥ B IN 45 R 15 BAT B i — 2k

%26 X DIFEBILE=#7% DIF NS ELER

HSE LR VL EAP {5

HSAE g N ! LR B VCRL PV {9 fi 1 25 S IRT_Ab % 775 %5 5
hER L DIF %% 0 fE 45
o O T ax B%  CX A% B% X A% B%  C%
0 100 0 0 100 0 0 100 0 0
S 0.3 100 0 0 100 0 0 100 0 0
250 0.5 100 0 0 100 0 0 100 0 0
0.8 50.00 50.00 0 70.00 30.00 0 80.00 20.00 0
0 100 0 0 100 0 0 100 0 0
Lo 2 0.3 100 0 0 100 0 0 100 0 0
500 0.5 100 0 0 100 0 0 100 0 0
0.8 74.44 25.56 0 72.22 27.78 0 88.89 11.11 0
0 100 0 0 100 0 0 100 0 0
S3: 0.3 100 0 0 100 0 0 100 0 0
1000 0.5 100 0 0 100 0 0 100 0 0
0.8 85.56 14.44 0 84.44 15.56 0 94.44 5.56 0
0 100 0 0 100 0 0 100 0 0
SE 0.3 100 0 0 100 0 0 100 0 0
250 0.5 100 0 0 100 0 0 100 0 0
0.8 80.00 20.00 0 84.44 15.56 0 78.89 21.11 0
0 100 0 0 100 0 0 100 0 0
oot 2 0.3 100 0 0 100 0 0 100 0 0
500 0.5 100 0 0 100 0 0 100 0 0
0.8 95.56 4.44 0 96.67 3.33 0 86.67 13.33 0
0 100 0 0 100 0 0 100 0 0
S3: 0.3 100 0 0 100 0 0 100 0 0
1000 0.5 100 0 0 100 0 0 100 0 0
0.8 94.44 5.56 0 96.67 3.33 0 92.22 7.78 0




930 N bl 2 iR 45 %
#z7 S DIFHHELLLE=775%DIF N EER
%i o B LR&@HEEﬁPF)ﬂ% LR&@EEILV{EE’\JWEH@ IRT Ab 1P 045
feJ) KRR DIF 6 fFify 2, Z
%‘? ®) /”Ej A% B%X  C%k  AX  B%X Ck A¥X Bk CHk
0 100 0 0 100 0 0 100 0 0
0.3 100 0 0 100 0 0 100 0 0
0.4 100 0 0 100 0 0 100 0 0
S1:250 0.5 100 0 0 100 0 0 100 0 0
0.6 100 0 0 100 0 0 100 0 0
0.8 81.11 18.89 0 80.00 20.00 0 82.22 17.78 0
0.9 51.11 48.89 0 51.11 48.89 0 56.67 43.33 0
0 100 0 0 100 0 0 100 0 0
0.3 100 0 0 100 0 0 100 0 0
0.4 100 0 0 100 0 0 100 0 0
DI:0  S2:500 0.5 100 0 0 100 0 0 100 0 0
0.6 100 0 0 100 0 0 100 0 0
0.8 93.33 6.67 0 92.22 7.78 0 95.56 4.44 0
0.9 56.67 43.33 0 55.56 44.44 0 67.78 32.22 0
0 100 0 0 100 0 0 100 0 0
0.3 100 0 0 100 0 0 100 0 0
0.4 100 0 0 100 0 0 100 0 0
1%%:0 0.5 100 0 0 100 0 0 100 0 0
0.6 100 0 0 100 0 0 100 0 0
0.8 98.89 1.11 0 98.89 1.11 0 100 0 0
0.9 62.22 37.78 0 56.67 43.33 0 74.44 25.56 0
0 100 0 0 100 0 0 100 0 0
0.3 100 0 0 100 0 0 100 0 0
0.4 100 0 0 100 0 0 100 0 0
S1:250 0.5 100 0 0 100 0 0 100 0 0
0.6 100 0 0 100 0 0 100 0 0
0.8 91.11 8.89 0 93.33 6.67 0 85.56 14.44 0
0.9 66.67 33.33 0 77.78 22.22 0 70.00 30.00 0
0 100 0 0 100 0 0 100 0 0
0.3 100 0 0 100 0 0 100 0 0
0.4 100 0 0 100 0 0 100 0 0
D2:-1 S2:500 0.5 100 0 0 100 0 0 100 0 0
0.6 100 0 0 100 0 0 100 0 0
0.8 95.56 4.44 0 98.89 1.11 0 91.11 8.89 0
0.9 81.11 18.89 0 90.00 10.00 0 74.44 25.56 0
0 100 0 0 100 0 0 100 0 0
0.3 100 0 0 100 0 0 100 0 0
0.4 100 0 0 100 0 0 100 0 0
1%30:0 0.5 100 0 0 100 0 0 100 0 0
0.6 100 0 0 100 0 0 100 0 0
0.8 100 0 0 100 0 0 97.78 2.22 0
0.9 85.56 14.44 0 93.33 6.67 0 80.00 20.00 0
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4.1 HEE5HE

A5 PISA2003 AF I E s, o ik [
13 [ 2f A FE R A I 56 1 PR B 61T DIF 43
Bro PISA2003 4F B2l 0 55 LA 2l il 56 ok 3,
o84 W H, $rEE 13 NS, it TG b
AR . PSS AHCRE H, BrLL, 25 8t
AL BB DN S H AN AR A, YRS H SR H]
(SR AN 8 A A 2 ) PR R 13 TR — i
B H R A S E 2 A R E I, B, SERR AT Y
HH N 83 1., PISA2003 4FZ St il i) 244 v, %
[E2e A3k 5444 2, Horp, 54 3211 44, Lok 2233
%y FEAAE 5455 4, Hop, B4 2740 24, B
2715 44 (Organization for Economic Co-operation and
Development, 2005),

Bl b 5 TR S 458 F . R EAP
F1S A PV {H B BEAE R PR A= BE 7 14 DT B AR
i LR %, DLK IRT Ab 7% ECS2I0 5 B0 R4 7
DIF il 4% BT SC o ZE bR EXT DIF 800 #47%0 43
Xt o
42 MRER

4l IRT_Ab 519 Ab KT 0.85 X —FrifE, I
RO A R H A5 11 38 777F DIF, A4 LR 3509 AR’
KT 0.035 X —Fbrif, fEIE LR pEILE5] 8 B A
DIF B H, 458K 8 iR,

e 8 fras, VUL EAP FFfS8E /1 {H SR PV
R PESETT DIF A B 45 (1 45 S B A 58 42— 2,
IRT_Ab ¥R INASEAY 11384 DIF B8 H A& TEIE
LR LS as R, WSy DIF R F, BR T
MS800QO1 il M421Q03 Wi il H 4, IRT Ab 32 Flf&
iE LR 7% A3 DIF 200 i 1 R/ 6 R A —— X

N, B Ab (K, W AR {H# K, M DIF 43245
B, MEA 6 HBHMMRER -5, XT
MS800QO1 1 M421Q03 PHiBEf H, HAH LR 1511
SRR UERE 43R B 2K, (HJEH: DIF %00 &4 N 4238
LR %ik# C EmilkA{E 0.07. M421Q02T
M144Q01T F1 M150Q01 =35 H Fi¢ I i Fth 77 1 AT 45
M REE R MAFAEZE R, (HJE, INE Y DIF 200 bt
KFE, X —IEEHIP) DIF Rh #&340F A 25F B 28
SrAHIE AERE . L, Sk, BIE LR kS
IRT_Ab 3 Fris By 45 R EA B 1) — 3k

5 #FRTHE

A5 I Logistic M1 77 7% ) 463 il 5 i AF 1
AR, CRF IRT A 2800k S8 5 BT A5 9 75 A fig Ak
THEAE M 5 1 2% A 58 ) (W VC Bd AR 5 LLEAT DIF 44
W, g5RER, BIE LR ILAEARL . 85X 56 1
HORE I 6 5 55 H $EAT DIF A5, X BEHH, X464
ORI B, Y PR T IRT KLY BT 15 4 B4 v 1ff b
iy 5 2% A Be AT HEAE A IR BC AR S, X T
DIF A5 0 55 X 38 38 B AS I 56 /647 DIF A5 A 1o 72
— ko BXHERIRATT, AT LI i — U T R
DIF il 77 ¥ LB IE . Bk, X5 F g JLRh e 52
BN HeAS T2 B9 DIF A5, i MH 350
SIBTEST 7%, 7Eiza M T FERCREI SR i, 4 f5 45 fE
F % BB 1 PR AR PR DT C AR 5t B AR N AR, AT AR
15 MH 35 1 SIBTEST 12 78 45 B ORI 56+ i7E 47 DIF
e 100 7 3 A

BARBEFH IRT_Ab F1 LR A48 83 H 2
BONAE 12804 M Conquest 2.0 455, (H&
FH TP DIF #5007 3 1 9 22 55 (IRT_Ab 519

% 8 PISA2003 #1516 785 [E] 5 3£ E E 4 844K 8] DIF #25 R

sE IRT_Ab ¥ VCHE EAP FTiSfiE 11 VCHE PV {E A (E T

Ab #:5 — %1 DIFAR® eS| — %} DIFAR? #:5 4L
M420Q01T 2.608 C 0.225 C 0.221 C Eq|
M505Q01 -2.300 C 0.196 C 0.199 C G|
M828Q03 1.814 C 0.131 C 0.128 C %
MS800Q01 -1.702 C 0.063 B 0.064 B i
M421Q03 -1.418 C 0.064 B 0.067 B i
M124Q03T 1.412 C 0.122 C 0.120 C Eq|
M408Q01T 1.186 B 0.050 B 0.048 B X
M179Q01T 1.114 B 0.059 B 0.058 B X
M421Q02T 0.918 B 0.034 A 0.032 A %
M144Q01T -0.886 B 0.027 A 0.029 A i
M150Q01 -0.876 B 0.029 A 0.030 A i
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EE ¢

45 &

SR TIARREARRE 1 AT, T LR AR EAEAR
[ ZH S AR BB ) S50 VC LS5 XT3 H DIF R4 7 K,
PRI T 4 e 7 3k 22 Ta] 1) 22 S Ay ) et i T AN [A] 2
T CRER AN AR R DA TR BE A 22 i R 80 . J
P IURE BT — ] T RS g A e, AR 5n
KRR T WA AR AR BE 4G TR R, X
IR AT ZTESARL PISA AR KU PR B0
T, KM IRT_Ab 35K (Organization for Economic
Co-operation and Development, 2005, 2009), [F]ff, A<
W SR ZR, & PRICECelae S Akt LR J7
P T LIS B %) DIF R 525 5, (H 2 X 52 by i
RV, R LR kR iz B H R R 7E5E
PERRE BT, B TR A H e T 06 v 8
S H, IR GEAL T 7 65 AR RE 1Al Ty
KRR 2, X, FEPEHRORE R EAR R H A G T
2 P AR BT 2O BE DA TR 2 AN R R B
2 (Mislevy, Beaton, et al., 1992; Mislevy, Johnson,
etal., 1992), AHFFEBIHIEE B 1 B PR AR et
AR e R BB X 22 (30 &), G
PRVC AL RE DA T)S, LR ¥k RIFERRSEA T4 309
DIF K. {HJ&, X T4 A 58 sl 56 H 50
TGN, LR J5 ik e S RORA Reitk— 2P H %2

PR R 2, IRT_Ab BFT3H9 Ab {H A1 LR
RERTE Ty 1 SRR A3 A R I 2 A A
MU o XT TR IR 1 28450, WEMRRRS
ZRNFEA G W E R, T 245 R A A Y
B ) F RN TE L2 A 2K DIF, X i BH Bl & AR A
ARG, PRSI 2 A8 E RSO R (E AR DN, X
— 238 SR 5 2 T R 8 R s 2 R X
1% DIF #8007 5 ()88 H A S50 Ve, o AR T 145
SRAXT = DIF 8 H A %001, X i B 7E 52 e b 7
BN P E L5 G X DIF @ H 17— 20 W

A DIF 8 H HE AR 25 A A (] LS fE
()22 S AN 7 B ARG S ) L 1 AT IR AN e bR
WATE—E W, JFHFEE—ENZEEEMN. B4
TR [B] L SERE ) 22 524 LR I IRT_Ab 1515
Me 25 SR A A A B, AR R T ARSI A A I R, 7R
2 BEAR 0] FUSE R ) A AR 25 50, IRT_Ab dE B,

RSB Y, DIF 895 Kbn i AR GF 148
SR, ARMFFEEL IRT_Ab LT3 Ab {E A LR
R AR AH, WIAEARFE I IRT_Ab 357X R
DIF 73 ZEARHERY Im FE . ML AN S £ 48 1Y DIF
BUH KRG H R E, WA T8 IRT_Ab
P4 PR EXTIN 858 H #E17 DIF 3 2Km45 RS

LR %95 2Ral IR —5, XfE—ERE LUl
X — o KA MER A R M. (H 2, Hidalgo F
Lopez-Pina (2004)%} LR 7% H1 MH 7347 DIF 4l
A% DIF 432845 R LR B, LR 3R 51 A 2
BHMEHHEZT MH 5BE280 A Z88H,
LR i3y C 2808 H 194 H W 8.0 T MH ¥ s
B C 288 H X PLIAT LT MH %, LR 3304 /95
FAREMR SR R SERS, RBURZ MH K0 ™ 5 55
H14% DIF 948 H 8 LR Aric o v S8 sl o] L2
PRI, 5 52 S niy FH o i 1 MIHL 125 19 43 R A AR
A FRUE, YT DIF Kl 7 B AR E S 3]
T A B A i DIF K/NRON B RS, A 2% H
FIRAR RN (5 MH 751 AMH B2 [H] 1 5¢ R AT
L HIBIFSE, DR 25 R J7 2% DIF A6 I 45 51 1
SPEMUEM LG — . HAXHEE, BARRRN s
() DIF A 45 5 A 2 A 0T b, ] B e i e g i &
ABZSZAME . R, TESEBR N A 32 2 5
LR kiR 2IH AR (HAR B i — L R BR T, 76
DIF £l AR’ AU TS IR TR/, Bl A2
SN KA AR (H7E DIF R0 K/ A 5145 7] g
T BRI 225 . 76 LR J5 ik N andfel i 38 i
Blf A F A HE AR X 43 DIF 800 10K/, Sl %07
PAEAS HE— 2D BT Y )
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Abstract

Matrix sampling is a useful technique widely used in large-scale educational assessments. In an assessment

with matrix sampling design, each examinee takes one of the multiple booklets with partial items. A critical
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problem of detecting differential item functioning (DIF) in such scenario has gained a lot of attention in recent
years, which is, it is not appropriate to take the observed total score obtained from individual booklet as the
matching variable in detecting the DIF. Therefore, the traditional detecting methods, such as Mantel-Haenszel
(MH), SIBTEST, as well as Logistic Regression (LR) are not suitable. IRT Ab might be an alternative due to its
abilities to provide valid matching variable. However, the DIF classification criterion of IRT Ab was not well
established yet. Thus, the purpose of this study were: 1) to investigate the efficiency and robustness of using
ability parameters obtained from Item Response Theory (IRT) model as the matching variable, comparing with
the way using traditional observed raw total scores ; 2) to further identify what factors will influence the abilities
in detecting DIF of two methods; 3) to propose a DIF classification criteria for IRT Ab.

Simulated and empirical data were both employed in this study to explore the robustness and the efficiency
of the two prevailing DIF detecting methods, which were the IRT Ab method and the adapted LR method with
the estimation of group-level ability based on IRT model as the matching variable. In the Monte Carlo study, a
matrix sampling test was generated, and various experimental conditions were simulated as follows: 1) different
proportions of DIF items; 2) different actual examinee ability distributions; 3) different sample sizes; 4) different
size of DIF. Two DIF detection methods were then applied and results were compared. In addition, power
functions were established in order to derive DIF classification rule for IRT_Ab based on current rules for LR. In
the empirical study, through conducting a DIF analysis for American and Korean mathematics tests from
Programme for International Student Assessment (PISA) 2003, the consistency of the classification rules
between IRT Ab and LR were further examined.

The results indicated that in the matrix sampling design, both IRT Ab method and adjusted LR method
were sensitive to the diverse DIF magnitude. It was also found that the power, type I error, and the final
classification of both methods were also influenced by the sample size, percentage of items with DIF, and ability
differences between the focused group and the reference group.

In conclusion, it was found that both the IRT Ab method and adjusted LR method can be used to detect DIF
in matrix sampling tests. A classification rule for IRT Ab was proposed, which are: 0.85 between negligible
DIF(A) and intermediate DIF(B), 1.23 between intermediate DIF(B) and large DIF(C). Meanwhile, it was
suggested that researchers would take this rule as a tentative principle since the AR’ was limited between a
narrow interval and the classification rule of LR was very flexible compared to classification rule of MH.
Further studies could be conducted to take MH, IRT _Ab as well as LR into consideration simultanecously to give

more comparable and consistent classification rules for different methods.

Key words Differential Item Functioning; Matrix Sampling; Rasch model; Logistic regression



