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The Detection Methods of Differential Item
Functioning Based on the IRT Framework: Research

Status and Challenges
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Abstract: Detecting and eliminating differential item functioning ( DIF ) is of
great importance for test fairness and validity in educational and psychological
measurements. Therefore, research of DIF detection methods has been relatively
active. However, previous studies mainly focused on the models for development
and application under a single situation as well as the comparison of DIF detection
methods. DIF detection methods for different test types and educational situations
have been uncompleted. Moreover, the research on the explanation of the source
of DIF is still lacking. In this study, within the framework of item response theory,
the principle of DIF detection methods is specifically introduced from two aspects
of parameter and non-parameter, and the applicable conditions of various methods
are carefully elaborated. Meanwhile, the status and latest progress of DIF detection
methods are summarized. Finally, the limitations in the DIF detection methods are put
forward, along with several primary perspectives, in order to assist researchers’ further
research.

Key words: Item response theory; Differential item functioning; DIF detection

methods

https://doi.org/10.35534/pc.0108034 WWwWWw.sciscanpub.com/journals/pc



ETFHNBERNERHNREINEEESITNSE: JUK Sk 530

Received: 2019-09-10; Accepted: 2019-09-29; Published: 2019-10-11

Copyright © 2019 by author(s) and SciScan Publishing Limited

This work is licensed under a Creative Commons Attribution 4.0 International License.

https://creativecommons.org/licenses/by/4.0/

1 35

i

TEHE 508N, A PHERE-DEENEE, (BE AR )
TR0 36 18 2 S-S 4 8 DU R b 45 T Bl 2 0 R a8 L A BT B R
AL [ 1] . THINAEZ S (Differential Item Functioning, DIF ) S50
A PHEME R . DIF F590iTE A AR CAnARIMN . Fiig . SCfk
MR A VHELRE S K- BB TR R T M RIS, 1A (124 F 00 H AR A E 25 57
WAL H P A7E7E DIF, WUERABEHATEZ5 B E 75 0 A R 1 i) Fn i el g
1K, T HAEAR KRR B LI T 0T e a A, BNt 5 X AN ] Y A A7
RN TG

DIF fAGHIN T 6 4R T 20 HHE4D 70 44X, 75 20 422 80 4FAUE i—BrI Gtithe
O] ARk, REMEECNT DIF I ERIT R . GAs, XLy
BTG PR : AES BRI Ik FI S BRI 7 . B S E A 7y 2
F34%: B HEI%5 721919 ( Logistic Regression, LR )| 2 |, Mantel - Haenszel 777 ( MH )
3], #pfEfL (Standardization ) [ 4 | | FEEHETHEZEME (the Simultaneous
Test Bias, SIBTEST) [5| [ 6] [ 7 #l Breslow - Day (BD) [ 8 | &, J&F I
H W8 (Ttem Response Theory, IRT) USRI 5 240 dh . UK HLAG 6
7% (Likelihood Ratio Test, LRT) [ 9| | Raju m A &% [ 10 [ 11 ] F1 Lord
RREE [ 12 ] & TSR B A e & 24 BArd g ol, FImase
HHEPANUL (— XA —A Bhrdl) 3k 2IF& T35 T2 410 DIF &l

WWw.sciscanpub.com/journals/pc https://doi.org/10.35534/pc.0108034



40 ETFHNBERNERHNREINEEESITNSE: JUK Sk

5. AN, 1 SCH MH 7% ( the Generalized Mantel—-Haenszel Test, GMH ) | 13 | |
I X LR J7%: ( Generalized Logistic Regression, GLR) [ 14| | 7 X4 Lord
73 ( Generalized Lord” s Chi-square Test) [ 15 | o

AR SORE B SEA RN PRy I = S 8OIRT B AR5 DAL g S, 140 i
W IRT HERL N AESECRZSEY DIF R 5 vk, DARCA R 7 gk (38 F 45 A R i
RZs fa, 8 Yoo R BRAE LU AR A5 e

2 TiHRMEiRERE

IRT 8378 A 2 Bl a7 E DU 90 750 - 98 TE R A 22850 S ] VS AR B 7K - =2 TR] 14
WRFR 16| . IRTEAEVE —Z8. MSEM =S502 g i, 51 H
1PL. 2PL F13PL 37 o 3PL 2 5 i UL IRT A 2 — | B A G =0 H 24 X0
MERE RV SE [ 17 1 [ 18] o 3PLIH M pe%L (IRF ) RALLTFXFIEA

PRI, & s 08 T g ) (0
Hp, 6, 2% n MOKRETIKF, ¢ REIMRE, d RIEMERE, o 2
UH X3 fE3PL GRS BUEBCE N 0, IR ARy 2PL A5 8 ,
WA a=a FTLAZRAS 1PL. 55T IRT AYSECASIN 77 75— ok wialns 76 R ok
AR RIERC S i, WA R Z I B 2800 28 5, Wl H 280k HE
TERFH Z BAFTE 22 5, WA IZ35 B AEAE DIF . AES 507 — ok 5 1k 45
BAE Tl A i, RO FIAOAE ST H FAEZ R, WA o
2 SFMYCHAFAE DIF, 7ER—TH L, W —A i a8 K3 w5 — 4 bk
B, BEWIIE AR B0k DIF, AR R I ACE R 2 R AATE S BAR AT,
WIBERHI H P AEAESE—S0E DIF, ZEJ5F IRT S5 ik, R i e 4%
SR TR ) DIF RO 2850 [ 19 ] .

https://doi.org/10.35534/pc.0108034 wWww.sciscanpub.com/journals/pc



ETFHNBERNERHNREINEEESITNSE: JUK Sk

+ 541 -

3 FSHIWNFEE

3.1 MHJ3A
MH ik (3] (20 &

Je—FhE HIR RN DIF 597595, AR 56 S A7 464
HOAS I AN H AR S 2 (B R AT AE SRR o B N, i HARZ RS

¢ MR B
Hom BIHOREL, IR A E J EEEL, TR N, DR R —
M2x 2K (k1) .

F1 2x2FIBE
Table 1 The 2 x 2 Contingency Table
LN
2H 3 EXT Kl A1t
X RRA] A, B, N
Hird C, D, Nour
%_H— le NmO JVW
1A, M B, 4y

Xt IR PP IE B B IRAE B TUH T A%, C, M D,

oo AR IE R MBS R A T H 7 AKX B A F b2 i) i A 00
jlej‘ijR_A +B jﬁ] NmF_Cm+Dm’ IEEE%D

HiRVEZ i B B8 53 58 N,,.=A,+C,,
H N,o=B,+D,, ayy BITHEARATLIFEER .

-1 A, D,
NmR Zm:l /N
aMHz Ni =

7 @ " Vm (2)
mS J-1 Bm Cm/
m=1 N’ﬂ

M ay=1 B, WHT DIF1H; ayy<] B, BFREMEERAR; a1 B, XF

HE 2 XE 441K . Mantel £ Haenszel MR v, 5% T 1,380 T MH 2511 3 |
(LLFFRMH) -

-1 [A,~E(A,,)] |-0.5)?
MH = 13,5 [A-E@A,)]1]-0.5) (3)
7 var(A,)

¥

E(4,)= Nt N (4)

www.sciscanpub.com/journals/pc

https://doi.org/10.35534/pc.0108034



ETFNBERNECHIMBIEEERENSE: TR Sk

- 542 -
Al
VbdAQ:Nﬁﬂggé?ﬂA?o s)
A3t (3) AT, 05 RIHE (Yates) MESEMRET, H R MH &
A ST

MH Ge it i IR B DIF £e1E, BIIUH R W Al Z AR R
4G DIF FELEmS, MH SEitatdii 8 th 2 1 -R75 04, R MH RY(ER Tl
FHEF, WWE S HAAAE DIF, R EFF W MRS .0 (ETS) A5H A &%
FHPERC [ 20 |, Xy HEAT T 2830, B4 CaNTT

A =235 In(ay) (6)

Mantel #1 Haenszel 2 ) i) MH 4t 115 75 24> HARZH 500 T /9 DIF 4501 6E
M2z (31 #ifi, Somes &1 T GMH ZtitiE, IFEMNZ T GMH it &
WA L1310, {HJ2 MH Hl GMH ibJ2 B 5dE H T4 I — 2ot DIF, X T2ty
DIF Kl g J1fRA%. A, Clauser, Mazor 1 Hambleton $2Hi T —FfibryfE MH 72
JPi e ——vaMH [ 21 |, I TAE—2t: DIF &0, JF &S L MH AT LR A
AP R ST, IF HREH AP LR i —28tig [ 22 ]

AL, Penfield IWH T 7EZ2 A HARAE L T MH et , /] Bonferroni A
SN o ACFHATRAOEJE 9 MH Zeitdt, DL GMH Seitf = Ff DIF kil 77 3
23, HEEREW], ERZHEAM T CMH RS A TR DIF fRF, W
B USRI 0.05 BEMKF, I AR SEITHGE 1. 78 Penfield
AT, SR A BRI FEACEE . REJIAKST-0 A1 22 5 FIZH I DIF £
R RI, BARAEEEXT GMH Seit & i) — SRR AICA I, FEAS G f 3 4y
#5635 J1 748 4% . Guilera, Gémez—Benito, Hidalgo F1 Sanchez—Meca % T
Kl DIF Y MH Seit it (AR ST AT o004 [ 24 |, S5 L8, Wit Bt
— DR MG ) RS RN s R R B IN GG I R, 45
BT R RHEARTE 1000 £ A RHE oA 00 s BARZEL RIS B R A AN R
Aﬁ#*@mzﬁi,%ﬁﬁyﬁVﬁ it P AR P P LA 35 AR — 2
R, RESITRE ) ; KD DIF Fr AL S Rasch BRI 22 ok, —2%

https://doi.org/10.35534/pc.0108034 wWww.sciscanpub.com/journals/pc



ETFHNBERNERHNREINEEESITNSE: JUK Sk i

UK, GEiHRR IR /)N WUH Y DIF HeplBim, —RaRaior, gt
K AR, L BiTE 20% DL EJC I

3.2 MuEELS SIBTEST /35K

PRMEATT IR — RS T MH A S 5) BRI B TR R R DIF A9 D735 [ 25 |0
PR TT e, e e A e 2 A L A VR AR SRR N 36 S 4 L B ASE DI J2:
A hRiEfLr) p (225 (ST-p-DIF ) WJ LI A2 H AR AU BRAL 9B E
BRI 22 S B IS (e, HERIAON -

J-1
zm:l a)m(PmF_PmR)

ST-p-DIF= - (7)
2 ;:11 “m
o, Pp= S P = o LRI SAARA A B B 25— 90 F

B, w, & AR N HELIE S m B HH . ST-p-DIF Git BUEER Y -1
1, SR AEBEEIT 0, W DIF 5 H /0. Dorans FI Holland i $2 Hi T 15
Z I P H BOARELINE [ 26 |, AREE DT RIEANE H 5 MH 945 R —E,
PIRT5 i Z (B 5E R U], MH J5 3k AR AT AE (9 IR LA E B AL 7 12 FA PR B

SIBTEST 773k il ABE A AR HEA T L B — R [ 5 1 o SIBTEST 43y nl &€
43000 56 1 UC JC o300 46 10 PRy, R P TR — 2Pk DIF 053k, R A
PRELHDO B A IE BV AR, IR

Buni= 2y P ( Vre Tr) (8)
Horf, Y TR TR H R IARY 2, X VTSI A A 5
5y, Cy 9 X R AT T REBSUEL A 5.4, B, e PR v IE B A4 1600 F s iy e

Yre MY g 50X B AN HARALAEVE FE 0 56 b B2 h X=c I, FrA 9T v
{ELAF- 2%
e, R0 (8) AIMThRiE RN
Cx ~2 A2 L
6’ (Bumv): { 2}3{2 0%R|C)+0(]\§F|C)i| } 2 <9)
c=0 ¢ e

WWw.sciscanpub.com/journals/pc https://doi.org/10.35534/pc.0108034



ETFHNBERNERHNREINEEESITNSE: JUK Sk

. 544 -

Hh, 0’ (Velo) BLaX(Yel o) 4y B DE RIS 4380k © BF,  H FR4L R IR 4
PORTETT BRI T M T 20 Ny, B Ny, J234 X = ¢ I, S ERZL AN B ARGLY
BAkE, AR B, M G ( Bu) i, FIRGEIER

- Blmi
B é- ( ,Bum') ( )

435 HANAEAE DIF B, SIBTEST Zeit i iU IRMAREERS /3. X (7) o,
PR B B A R ) 1 B8 0 K, LR S ) 36 vl 19 2 94 i 1K) B g 7K
FIBEAN[F] . Li F Stout & —FBi AR T, 3¢ LAY SIBTEST ( Crossing SIBTEST,
CSIBTEST) [ 6], CSIBTEST REIX /350 H 471 DIF fY2R B, e SEBrilj g,

U BRALRIA BEAL IO R B 9B 1K, TR
Bow = X0 5 (e _¥o )+ X5 5 (T ) (11)

Yre MYy, S 250% DIF SEM S AL B0 Y V39458, &, Fomxt B H AR41m
2% IRF HZASUnAb (. 20 (1) BfmprifEiR 22l -

G (B.=1Z + 20 ) 5 &¥E@+ax&m]y@ (12)

Fe

HH LTI /5 CSIBTEST %314 .

0- ( ,Bum)
Philip Xf Li I Stout #2 1 CSIBTEST f9 R FEE4T T 2hedk, 42 REEA x2

BB K 90 7 1 AU CSIBTEST Se it FIBEALAL J7 i [ 7 ] o BFSEL SRR,
SIBTEST F1 CSIBTEST Gt it 252 BIREA BRI, FEA RS RS Ge T4
B H R . RIS A 22 523l SIBTEST 9 —24R34m [ 27 | . 5 LRT. MH
JPEARLE, DK BT SIBTEST HYSZME, AN K S 20 DIF A6 25
FEAGURIEZIA [ 28 | o Finch Al French 53 %W, AMMREH 25 . DIF 4y HAI
A R B BEARR AN 2 %] SIEBTEST St it i — SR DBl AR5 [ 29 1

3.3 RPE

LR J7k [ 2 | SRRy g B0 . 0l i Z A B, &R
— DI EET F IERE S ME AR Logistic SR . 8 i X @il AW AN, AT LUK

https://doi.org/10.35534/pc.0108034 wWww.sciscanpub.com/journals/pc



ETFHNBERNERHNREINEEESITNSE: JUK Sk sus

W —B0dE DIF, 38 %A B AR A, mT AR I 3E— 3501 DIF. Logistic
[l AR -
logit(r, \=ty+7, M,A7, G, +73 (M, G,) (14)
Horpr o, 20 0 BRI E j S, M, 20 0 B G, RN
HWAR, 7, 7, 7, Ao REH R 1R 7,=0 H 7,=0, WiH j ANfEAE DIF;
W H j A E—8E DIF, W) 7, # 0 fl 7,=0; 413k =, # 0, WiH j AlE—sk
DIF .
Millsap Fil Everson 42t T LAY LR 75 ukHE) 2904 LA B BARA AT 25 1,
Van den Noortgate Fl De Boeck # H} 1  HIR G AL, W] LLH] T4 00 22 20 /4155 L
130 | o Kanjee BIFEMIA] LR Geit &, Set iy HARE &I —4, XMy
P 1RO A, IR LR AR R KIS, R GG )y, B
FFAEAS AR DIF 30 H 1508 [ 31 ] o Magis AR T GLR Hik [ 14, &
T Swaminathan 1 Rogers [ LR 77 Bk Fi5 Y .
logit(m,,)=a + BM,+a, + B, M, (15)
Hr, =, J& g AHEA n IERRIEAHER, a Ml BRAPRMEIE, M, 29
Bon RS AR B ONAFERL H., a, I B, B/ —A>
ANEETF 0, WAFETE DIF, GLR (M2 RO BRAURBAHR T, dnT AR . #R4E
WHT, DU AR AR, A7 SR Al T, PRI DIF P90 A s R iy
LR (G50 S A2 4 IR BE ) 22 052 [ 29 |, Rogers 1 Swaminathan 51},
FE R MERE AR DA BE TR H b, LR — SR8, PTRRR B TS DI 2800 &
MERE IS H AR A K [ 32 ] . Svetina F1 Rutkowski BF57 7s, 41804 GLR By
BAFEN [ 33 fE%A DIF AT, A K — 248585, Mifef DIF
AN T AR RSF, £E DIF (HAR KRBT Gk 30 ) — MR 5 . Lee 42115 LR ST
HERE AT I EANIE F T/ INREA S5 i, LA L T #E LRT 430 9 LR Geitat vl
PAE T/ VAR BB [ 341

3.4 BD &

Breslow—Day ( BD ) 77 i 2 il iff i 00 H AR S -5 s 2 (8] A 2R 2 75 2

WWw.sciscanpub.com/journals/pc https://doi.org/10.35534/pc.0108034



sug ETFHNBERNERHNREINEEESITNSE: JUK Sk

—Fy 8, AR —EE DIF; ISR A, WIAEEdE—2i DIF | 35 |,
R RN
BD = 2 AV;‘(; )) (16)
Horr, A, okt BRZ  IE B A2 B 5T 500 H A5 53 m AL, E F Var 43
SIFTRIZAE R IR E AN T 2%
Hip, E@A,) W FRIER, 2T LU MR i IR .

E@A, )= a (N,g# N, J+(N,=N,,1 ) = \V/p (17)
" 2 -1)
Hrf, o BIEHBLKMETHE, p MIHHEWTR:
P =l & Nog+N, J+(N,=N,i )= 4 (& =1) N, N, (18)
Var(A,, ) HEATF

Var(Am>=[ L, v, 1 L ] (19)
E@A,) N,-EA,) N, -EA,) Nu—N,-EA,)

BD it 2 #7720 45 . Hosmer Fl Lemeshow 7E 222 B 5 704 v
P23 TR B LAY BD J5k [ 36 | o Camilli F1 Shepard 8 i11 BD J5 7] LA
KM AE—2 M DIF [ 37 | o Aguerri, Galibert, Attorresi #ll Marafio f# Fl BD 5
LR Fil MH #4774, &3 BD Wik & TAGIAE—: DIF, 7405+ BD &
—REE R RILT LR A MH, $580] BD T34 THE—20kk DIF AR LK
s 1381,

4 BV E

41 DISAREEAES (Likelihood Ratio Test, LRT)

LRT &R T ZHRB R A RE R, BEAT LUK I — 2t DIF, AT LU IE
— 2V DIF, 7E{fi ] LRT /7 HEAT DIF A I, RSO0 IR H ARdL 2z e %A
WHSHMZES (9] [139] [40 ] o EhPIMBIIA A AR Ay fEp
TEARISAERL AR BTS20 H A I0 H S8 A R B RO A s Fed) Al vh,

https://doi.org/10.35534/pc.0108034 wWww.sciscanpub.com/journals/pc



ETFHNBERNERHNREINEEESITNSE: JUK Sk

- 547 -
FrbitgE o B 15 H 28R 40
LRT Ztitie G* i E AN
(f:—2bg(%§) (20)

Hr, Lo RN IASRAETHE, L, AR A AR Al T
AT Ny -
G’=-2LL.- (-2LL,)=-2LL.+2LL, (21)
Hrr, LLe W€ AR A ZH B R R THIOXTBUSR ;. LL, W
(4 TRAS Y (S AR AL TR ESR . G* et it R /i, AMESE T
AR I H S BN A . ARG A W R TR SHE, WIAEAE DIF fA.
ANIE] ) DIF 35 5 L BRI AR 52 0 LRT AA 20K 2, DIF 5 H 9 L 5
WIS 3 — AR RGN Y B ARALRIX BZH A FEA R /NZE B, LRT,
SIBTEST 1 MH f—ZRF5 1538/, GeitAa s S48 . 7E Kim 1 Cohen (UHFFEH
WFFEE M LRT 5K DIF AEAS R AR AR/ INVRTRE 1 D BCAR B0 T B4 R A1
— ORI (41 ] o FEARMR/NSE I LRT SRR 13RI, M
SERIRETI A ANIEI, LRT RN RAFIY— ATl [ 42 |

42 Llord ERE

Lord K75 K50 iT LAXS £ 26301 H S WA R FEAT 406, (HAE S G I 75 24 AN W)
PRI B SEEC IR —paifE L ZO0r R o gt E A B
0;= =)' Ee=Zr )" (V= vir) (22)
Heb, vies(aws by cn ) M vie=(ae, b, e ) 502X SRALAN H AR A9 25T H
DXCOPHE | T MERE RS I 2R R i e, 5 1 X RZEURT R A5 S 1 A4 7
Z—Wh I E/H . Q gt TR e AR I H S8, 8t =
JEHER I o0, A A TR AR SR
Kim, Cohen Hl Park #2777 X Lord K7, 4 Lord K7t ezl £
AEARERER T 15 ] o 77X Lord R GEHHRARIER (22) Mt
0,=(Cv;) (cz C )" (Cy) (23)

WWw.sciscanpub.com/journals/pc https://doi.org/10.35534/pc.0108034



g ETFHNBERNERHNREINEEESITNSE: JUK Sk

Hod v, = (v vy ) AT BRZH AT H ARG 35 B 28U HER M, 25 ROV Y
I AR, Horh AR A A B A2 R B SN 25—y 25 0. ©
TR — B, T3 H S Z AT IR [ 15 ] .

J7 S Lord Gt W2 WE R 504, Al S B HERE C EgRa X, B
A AT KT 1000 B, Lord K75 J5 4 0 H 28U A Re s nAz e (43 | .
Woods, Cai Fll Wang P¥Afi T Lord 75 Wald 556 A s #E R, 7EREAS A1 DIF &
AR S T, # Wald-1, Wald-2 895 H1 LRT J5 12 [F] R4 T P 2 Fn = 41
FIPEAL [ 44 | o 25K, PI4LIE LT Wald—1 AR IEL U, Wald-2 B)—254
BERRK, FEZAREN T LRT A Wald-1 J5 8 R IER T Wald-2.

4.3 Raoju BRRNISE

Raju AL [ 101 [ 11 | R B EE 23 R MRl “JoAF S A “f
FEIEE” @A B AR AU BREE A 30T H RRAE 2R ] T AR/ VR AT DIF
il o FA AT FB R

k
A= 2P, (0,) - P, (0))I A6 (24)
=1

=
A PR ] B AR AR, UABAI0 B AEAE DIF A9 ] BB sE AR 24 A i £k 1)
AT AR T 0, MW HJC DIF [ 16 |, Raju ¥ #ESH AT 1PL, 2PL il 3PL 4%

Bp A TEAR [ 10 ], M 3PL ARET, AT .
2(ay-a, )

Ai: (I_C) DaI a,

ln[1+eDa| a> (br=b1 )/ (ar-a ) ]_(bz_bl ) ( 25 )

Hh, DR—AWEIFE, WEREN L7, a HIHXIE, b2 HME
B ¢ SR AR, (HH 2PL BRI, A RIS AR 1PL SRR,
IR EAH 1b,-by) [ 45 ] o Raju T X (25) MtsifER, X (25) Frfs
HRRBR LAbR S, AT LARE AR Z 238, R vk [ | o (B2, &7
PufboE B AR B A9 I50 5 RRAE 2 i I S B0 4, &0 A, IR TE5 K
(1, JCAI R

Cohen F1 Kim (A5 R AR AU BE . A4 & . DIF 50 H M5 DL A

https://doi.org/10.35534/pc.0108034 wWww.sciscanpub.com/journals/pc



ETFHNBERNERHNREINEEESITNSE: JUK Sk 40

2PL BAUHEATI H 280k it, S5 RIS Raju IR EEAALL, T Lord R
T — BRI, BEE IR BE AN DIF 30 [ H B n, — SRR g,
I H B FEAS I A3 NS DIF Geihit i) @ K7 ML 0.01 284 0.05, —245iR%
HEEMR [46 ] o

5 B4

A SO HIT DIF £330 19 S8 SHO -7 T IR, ZRamis, ©
Kotk DIF F 75 vk O BA SRR TER R, JF Bl T IRT BORIFP AR 2
A LAAE B AS [F I 85 T (9 DIF Rl s 280065 e Ae ke il —Bod: Al — 2ok DIF
A EA B R (A2, HERTAESER L, S8kt At
B SR, R, R IRT BRI TS A vk g R A ARk
ARz, [FI, AR I X TAEAS A —E R, — il W%
K25 1000 NA T RERF BB AIF 452 [47 |, Clauser Fil Mazor 45 i, X T
MH. SIBTEST Hl LR (& 48 A 2 AN Jr vk, A g0 R ZA7E 200 3] 250
NZEGREIER [ 48 |, WAL SEBR R P AR/ NREAS I I B0, AR 2 ] e G 2
ANTHERIWESR (21 ] o fiFZ, TRESEMTELZESEM L, &
DIF K7 A 25 A Re 3, BRI AR E AR ORI 45 0 5 95 L
UL, W98 76 L BRrrot DIF A TR, AT LSS &8RP ik i D0 S RaE 46 1F,
HAESER RN e 2R, DLIARAS B i R 25 21

DIF Rl Jr ik & RS AR R e, CABCH S HIES, (RS T 241
LRI 2983153 1 DIF Kl 7 i AN 2 T or e 8, et & it — 0. 124
JEEsE s, BR TR A S T 20 . B M AE LT /Y DIF
Ry A, 3 T DA AR AN ) 175 152 RN ) 000 56 288 60 A% S P 00 6 TRTT S8 3k £
e, e B S B9 DIF P=AE M HLE] . KT DIF /) rik 2 b, R me 2k
— P2 A BN IR ST DIF AN S5 477k Biln, BREFMEERE T
SRR AR EIR SRR Y IRT BERY | 5 SOMREREMED H R N FS
FORL, 7E IRT RS LR A TR AR ik, 76 220 i Bl R mt H [R15C 3R i 2tk 1

WWw.sciscanpub.com/journals/pc https://doi.org/10.35534/pc.0108034



ETFHNBERNERHNREINEEESITNSE: JUK Sk

+ 550 -

PE— PR RAHSCAS RN, WE 40 IRT BB BT R [ 40 | o

S

[1]

Penfield R D, Camilli G. Differential item functioning and item bias [J1.
Handbook of Statistics, 2007, 26 (26) : 125-167.
https://doi.org/10.1016/S0169-7161(06)26005-X

Swaminathan H, Rogers H J. Detecting Differential Item Functioning Using
Logistic Regression Procedures [ J ] . Journal of Educational Measurement,
1990, 27 (4) : 361-370. hitps//doi.ore/10.1111/1.1745-3984.1990.th00754.x
Mantel N, Haenszel W. Statistical Aspects of the Analysis of Data from

Retrospective Studies of Disease [ J | . Journal of the National Cancer Institute,

1959, 22. 719-748.

[ 4 ] Dorans N J, Kulick E. Demonstrating the Utility of the Standardization Approach

[5]

[8]

to Assessing Unexpected Differential Item Performance on the Scholastic Aptitude
Test [ J] . Journal of Educational Measurement, 1986, 23: 355-368.
hitps://doi.org/10.1111/].1745-3984.1986.th00255 x

Shealy R, Stout W. A model-based standardization approach that separates true
bias/DIF from group ability differences and detects test bias/DTF as well as item
bias/DIF [ ] ] . Psychometrika, 1993, 58 (2) : 159-194.
https://doi.org/10.1007/BF02294572

Li H H, Stout W. A new procedure for detection of crossing DIF [1].
Psychometrika, 1996, 61 (4) . 647-677.

https://doi.org/10.1007/BF0229404 1

Chalmers R P. Improving the Crossing—SIBTEST Statistic for Detecting Non—
uniform DIF [ J | . Psychometrika, 2018, 83 (2) : 376-386.
https://doi.org/10.1007/s11336-017-9583-8

Breslow N E, Day N E. Statistical methods in cancer research. Volume I — The

https://doi.org/10.35534/pc.0108034 wWww.sciscanpub.com/journals/pc



ETFHNBERNERHNREINEEESITNSE: JUK Sk ss1

analysis of case—control studies[ J ]. TARC scientific publications, 1980, 32(32 )
5-338.

[ 9 ] Thissen D, Steinberg L, Wainer H. Use of item response theory in the study of
group differences in trace lines [M]. InH. Wainer & H. Braun (Eds. ),
Test validity. Hillsdale, NJ: Lawrence Erlbaum, 1988, 147-172.

[ 10 ] Raju N S. The area between two item characteristic curves [ J ] .
Psychometrika, 1988, 53: 495-502. hiips:/doi.org/10.1007/BF02294403

[ 11 ] Raju N S. Determining the significance of estimated signed and unsigned
areas between two item response functions [ J ] . Applied Psychological
Measurement, 1990, 14. 197-207.
https://doi.org/10.1177/014662169001400208

[12] Lord F M. Applications of Item Response Theory to Practical Testing
Problems [ M ] . Hillsdale, NJ: Erlbaum, 1980.

[ 13 ] Somes G W. The generalized Mantel-Haenszel statistic [ J ] . The American
Statistician, 1986, 40: 106-108.
hitps://doi.org/10.1080/00031305.1986.10475369

[ 14 | Magis D, Raiche G, Béland S, et al. A Generalized Logistic Regression
Procedure to Detect Differential Item Functioning Among Multiple Groups [ J ] .
International Journal of Testing, 2011, 11 (4) : 365-386.
https://doi.org/10.1080/15305058.2011.602810

[15] Kim SH, Cohen A S, Park T H. Detection of Differential Item Functioning in
Multiple Groups [ J] . Journal of Educational Measurement, 1995, 32 (3) .
261-276. https://doi.org/10.1111/j.1745-3984.1995.th00466.x

[16 ] &7, BUUIEBGETEZ PRI [M] . 3 IR R
#t, 2003.

[ 17 ] Swaminathan H, Hambleton R K, Rogers H J. 21 Assessing the Fit of Item
Response Theory Models [ J] . Handbook of Statistics, 2006, 26 (6) :
683-718. hitps://doi.org/10.1016/S0169-7161(06)26021-8

WWw.sciscanpub.com/journals/pc https://doi.org/10.35534/pc.0108034



s ETFHNBERNERHNREINEEESITNSE: JUK Sk

[ 18] Lord F M, Novick M R. Statistical Theories of Mental Test Scores [ J ] .
Journal of the American Statistical Association, 1968, 66 (335) : 651.
https://doi.org/10.2307/2283550

[ 19 ] Hanson B A. Uniform DIF and DIF Defined by Differences in Item Response
Functions [ J ] . Journal of Educational & Behavioral Statistics, 1998, 23 (3):
244-253. hitps://doi.org/10.3102/10769986023003244

[ 20 ] Holland P W, Thayer D T. Differential Item Functioning and the Mantel-
Haenszel Procedure [ J ] . ETS Research Report Series, 1986, 2: 1-24.
https://doi.org/10.1002/).2330-8516.1986.th00186.x

[ 21 ] Clauser BE, Mazor K M, Hambleton R K. The effects of score group width on
the Mantel-Haenszel procedure [ J | . Journal of Educational Measurement,
1994, 31 (27) : 67-78. hitps://doi.org/10.1111/j.1745-3984.1994.th00435 x

[22] Fidalgo A M, Ferreres D, Mufiiz J. Utility of the Mantel-Haenszel Procedure
for Detecting Differential Item Functioning in Small Samples [ J ] . Educational
& Psychological Measurement, 2004, 64 (6) : 925-936.
hitps://doi.org/10.1177/0013164404267288

[ 23 ] Penfield R D. Assessing Differential Item Functioning Among Multiple
Groups: A Comparison of Three Mantel-Haenszel Procedures [ J | . Applied
Measurement in Education, 2001, 14 (3) : 235-259.
https://doi.org/10.1207/S153248 18 AME1403_3

[ 24 ] Guilera G, Gémez—Benito J, Hidalgo M D, et al. Type I error and statistical
power of the Mantel-Haenszel procedure for detecting DIF: a meta—analysis
[J] . Psychological Methods, 2013, 18 (4) : 553-571.
https://doi.org/10.1037/a0034306

[ 25 ] Millsap R E, Everson H T. Methodology review: Statistical approaches for
assessing measurement bias [ J | . Applied Psychological Measurement,
1993, 17: 297-334. htips://doi.org/10.1177/014662169301700401

[ 26 ] Dorans N J, Holland P W. DIF Detection and Description Mantel-Haenszel

https://doi.org/10.35534/pc.0108034 wWww.sciscanpub.com/journals/pc



ETFHNBERNERHNREINEEESITNSE: JUK Sk 53

and Standization [M ] . In P. W. Holland & H. Wainer (Eds) ,
differential item functioning. Hillsdale, NJ: Erlbaum, 1993: 35-66.

[ 27 ] Roussos L, Stout W. A Multidimensionality—Based DIF Analysis Paradigm [ J | .
Applied Psychological Measurement, 1996, 20 (4) : 355-371.
https://doi.org/10.1177/014662169602000404

[ 28 ] Atalay K K, Arsan N, Gok B, et al. Comparing Performances ( Type 1
Error and Power ) of IRT Likelihood Ratio SIBTEST and Mantel-Haenszel
Methods in the Determination of Differential Item Functioning [ J ] . Kuram Ve
Uygulamada Egitim Bilimleri, 2014, 14 (6) : 2186-2193.

[ 29 ] Finch W H, French B F. Detection of Crossing Differential Item Functioning
A Comparison of Four Methods [ J ] . Educational & Psychological
Measurement, 2007, 67 (4) : 565-582.
hitps://doi.org/10.1177/0013164406296975

[ 30 ] Noortgate W V D, Boeck P D. Assessing and Explaining Differential Item
Functioning Using Logistic Mixed Models [ J ] . Journal of Educational &
Behavioral Statistics, 2005, 30 (4) : 443-464.
https://doi.org/10.3102/10769986030004443

[ 31 ] Kanjee A. Using logistic regression to detect bias when multiple groups are
tested [ J] . South African Journal of Psychology, 2007, 37: 47-61.
https://doi.org/10.1177/008124630703700104

[ 32 ] Rogers HJ, Swaminathan H. A Comparison of Logistic Regression and Mantel—
Haenszel Procedures for Detecting Differential Item Functioning [ J ] . Applied
Psychological Measurement, 1993, 17 (2) : 105-116.
https://doi.org/10.1177/014662169301700201

[ 33 ] Svetina D, Rutkowski L. Detecting differential item functioning using
generalized logistic regression in the context of large—scale assessments [ J ] .
Large—scale Assessments in Education, 2014, 2 (1) : 1-17.
hitps://doi.org/10.1186/s40536-014-0004-5

WWw.sciscanpub.com/journals/pc https://doi.org/10.35534/pc.0108034



s ETFHNBERNERHNREINEEESITNSE: JUK Sk

[34 ] Lee S. Detecting Differential Item Functioning Using the Logistic Regression
Procedure in Small Samples [ J ] . Applied Psychological Measurement,
2017, 41 (1) : 1-14. hitps://doi.org/10.1177/0146621616668015

[ 35 ] Penfield R D. Applying the Breslow—Day test of trend in odds ratio heterogeneity
to the analysis of nonuniform DIF [ J ] . Alberta Journal of Educational
Research, 2003, 49 (3) : 231-243.

[ 36 ]| Hosmer D W, Lemeshow J S. Best Subsets Logistic Regression [7].
Biometrics, 1989, 45 (4) : 1265-1270. hiips:/doi.org/10.2307/2531779

[ 37 ] Camilli G, Shepard L A. MMSS: Methods for Identifying Biased Test
Items [ J ] . Bms Bulletin of Sociological Methodology, 1994, 4 (45) .
145-146.

[ 38 ] Maria E A, Maria S G, Horacio F A, et al. Erroneous detection of
nonuniform DIF using the Breslow—Day test in a short test [ J ] . Quality &
Quantity, 2009, 43 (1) : 35-44.
https://doi.org/10.1007/s11135-007-9130-2

[ 39 ] Thissen D, Steinberg L, Gerrard M. Beyond group—mean differences: The
concept of item bias [ J ] . Psychological Bulletin, 1986, 99 (1) : 118-
128. hitps://doi.org/10.1037//0033-2909.99.1.118

[ 40 | Thissen D, Steinberg L., Wainer H. Detection of differential item functioning
using the parameters of item response models [ M ] . Hillsdale, NJ:
Erlbaum, 1993.

[41 ] Kim S H, Cohen A S. Detection of differential item functioning under
the graded response model with the likelihood ratio test [ J ] . Applied
Psychological Measurement, 1998, 22 (4) : 345-355.
hitps://doi.org/10.1177/014662169802200403

[ 42 ] Ankenmann R D, Witt E A, Dunbar S B. An Investigation of the Power of
the Likelihood Ratio Goodness of Fit Statistic in Detecting Differential [tem

Functioning [J] . Journal of Educational Measurement, 2010, 36 (4) :

https://doi.org/10.35534/pc.0108034 wWww.sciscanpub.com/journals/pc



ETFHNBERNERHNREINEEESITNSE: JUK Sk sss

277-300. hitps://doi.org/10.1111/j.1745-3984.1999.th00558 x

[ 43 ] Hambleton R K, Swaminathan H, Rogers H J. Fundamentals of Item
Response Theory [ J ] . Bms Bulletin of Sociological Methodology, 1992,
36: 83-83.

[44 ] Woods C M, Cai L, Wang M. The Langer—Improved Wald Test for DIF
Testing with Multiple Groups: Evaluation and Comparison to Two—Group
IRT [J] . Educational and Psychological Measurement, 2013, 73 (3) :
532-547. https://doi.org/10.1177/0013164412464875

[45] RT . B NS (IRT) KILWH [M] . Bt O3 b,
2009.

[46 ] Cohen A S, Kim S H. A Comparison of Lord's Chi Square and Raju's Area
Measures in Detection of DIF [ J] . Applied Psychological Measurement,
1993, 17 (17) : 39-52. hitps:/doi.org/10.1177/014662169301700109

[47] 8 FR, wmPok. WHIREZE 5 LRk (1] . OB,
1999, 17 (2) : 41-475.

[ 48 ] ZFicHe, sKih. DIF 34752 bR A v 8 UL ) S A semdt e [ ] .
5T, 2010, 2. 75-84.

[ 49 BT, RV Rt B i B RL: Bl S5 LT . O IER e,
2019, 27 (5) : 937-950.
http://kns.cnki.net/kems/detail/11.4766.R.20190320.1003.026.html .

WWw.sciscanpub.com/journals/pc https://doi.org/10.35534/pc.0108034



