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FOE RN BRI H 1 322 B YR R AT B i R
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2 MU 5 P15 (classical test theory, CTT)FII
H ) 1 16 (item response theory, IRT)J&% UL FH LA
it B aURE SR P B RS T B, R PEAORE T8
TR (4404 B2 B (Hotaka, 2017), 5 B3 {6
FETE S0 VR G AT o R HIRL, A 3 A 25
B AR AR 22, B e S5 IR R T 4510
AR B ATART 48 A O A Sk 0 5 0 22 5 4 ) L AN
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S, L AnZUitit(Oshima, 1994; Schnipke, 1996;
Shao et al., 2016) ., “F{E(Wollack et al., 2003), 17 /&
B (Gulliksen, 1950, p. 236; Lu & Sireci, 2007)%,
T S5 25 3500 58 08 22 ~F- 4 0 A 1 52 B 4
(Buchanan & Smith, 1999; Glas & Dagohoy, 2007;
Huang et al., 2015), V2500 T 5 WA EEAE% 4
<P AT R AT TS, A Curran 48 A
(2010), Meade #l Craig (2012), Rupp (2013), Shao %
(2016), Yu F1 Cheng (2019)%, X LLHF5EH K0
VEZ NES LR 3.5% /= 1Y 50%, LA
HRRIE 20%E 2 . L, Wk A7 7 50 R AR X
AR 8 H O, — LR O AL ) S Ul i T
1Z 71 1Y [A) 78 (Schnipke & Scrams, 1997),

JT AR R, BR5EEE R S A
A 5511 i (person fit statistic, PFS) M 2 18 9
WAE R, IHIWE &8 5 . Meijer #l Sijtsma
(2001)¥5 PFS X432 (1) dEZ%01k PFS: fii
FABOR AR 2 R 1T R S 4 g 1 = S0k
5 HRIE T LLE (2) ZHUERY PFS: BUESEAR
B AR 5, R 21T S 80, G
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guithat, SEBREEZEENEE TIE® KT
MGt HL oA AR EL AL, FIBT R B ARG 5 5

KT NG Ra R T LGB ] 20 fitad
40 4EAL, Guttman (1944, 1950)%ZE4 Wik WELAE
% AhTHaEST . B H T AT (cutting point) Z [H] Y ¢
R, RAWHAEERBIER, XAZEHDAUE
WoEBae 1 Hhl . FEaA R ER b IES LN
PFS 4n s — %1 #H & Fl — %1 #H & (Donlon & Fischer,
1968)5%, BARXKAESEA L BRI K
REHE, AFE X A B R T R AT, (HE R
MELATR BEAZ I 808 iy o8 245 8., X5 g R a0 i
BRI . MHILZT, S5 PFS IREE ™44 1)
BB (A0 Rasch AEALAE), 76— & BAURE AL T,
AL SO S AR, AR BRBE B L AR U,
RHEW e, XL, 2018), E—, &
BAt PFS W] LUK 73 R B Tk 22 R TSR Ak
AU HIT () AR AR 28 R AR 2 ) i % 22,
LA ASE L BRI 0 R 25 EA TS AU B, 4 Wright
Fl Stone (1979)LL J2 Wright F1 Master (1982)#2 it i
U Fw, A3l AT AN 3 H S8 A T 25 A
D56 507 22 A BB R A N 25 o i 35 W2 R S84
BRI KA GE T, U0 Levine F1 Rubin (1979)
$2 B X EURISR TR AR |, LA S Drasgow %6 A (1985)
el T 1 A3 A S BA TS AR E LR ELISR AR IR, o

M, ANPGRS r B oY A PR R
O0-D)itr i 5N, ARIMTE L PRECE FLO IR AL
W56 AEAE K 2 950 (08U, lhn, T4 5
S RIS S U T LU I vty Sl 8 9 e S S |
(Likert-type) i £ M4 . 5 ity HAHEL, £
it o Higg Rt 2 a5 8, HAR 20 /DA
H st B8 35 B MK 2 Z 9t o0 0 B[R 0 I 54 B
(van der Ark, 2001), ZZ it N ZS54k PFS £ %
H Wright F1 Masters (1982)42 i i 45 HE AL AL J5
224G im v, VLM Drasgow 5(1985)# £ 2
PREAE X R IRIE AR | o (HLA_E PR AU A 21T
FEFRIFAE—SLRFE « (1) Rogers F1 Hattie (1987)45 )
v % S AR A SO BURR, AR SR AE TSk
55 By BOAIE W] T O H A S ARSI R 7, PRt v A S
PHE T A R QX T 1, 5, E A B b ifE
WA IIBAS, MBI MG R RROR, (HETE
SEERN R, BRI AR G OMIRRE I E W R S
RE IR B, X2 PR Ay ey XU D 6y 1 235 SRAE AT R gAY
KA F R, POXnY R H e ) R SR E K
AT IR R | P A AR B A A Ay 7 T

G SRR, R T R IRE ) R
— P TR R g 57 | AR A S A
PRI . BFt, b TG4 i g 2 4,
ATy s — Atk S8 s e D BUR B 290017 PES.
2 R BR RS SR
2.1 ZZKit45r IRT #RE

I B 8 T 200 ] DAL 38 22 93t 43 Bl 1)
IRT BiRI, n4Fg S Wi Bi%l GRM (graded response
model; Samejima, 1969) F1 43 & ¥ 4 B A1 PCM
(partial credit model; Masters, 1982)% ., A SCfH FH /Y
J& GRM, HBFFE45 SR [RIAE AT DL 21 H Al AR A 4
PCM %29t/ BF5E 3 nT LR 48 1 1%
ST R

1t GRM 1, BT H AL & — A X ESHAZ
NEERMEE SR E XX FnPadfEmi e | L
%5, K FORTUA IO, W X, < {01, K],
FI 0 2R BRI 2EAR K T, a, by 4327
W H X BERIMERE, H by = (bjy,bjy,....by ) o X T
AT by, BERARAEAE— R P (0) 3674
k S UL BRIP4y, BEBT AT DU =S 802 4 A ol
RUBEATH A «

* 1
Pik(0) = | 1e 723, 0b0) 1)

T S P R A RN ST A S R L T
B, T A1 — A A SRR, 7950
RS HE X B P 5 P, MR, T 1L
BRAE H | A UERRA KA S

* sk

Pik = Pk —Pik (2)

AL, X T — TR R, Bl
ﬁﬂ/‘J*%% le :1— Pj*l o

BRI B A 4 4, Bl 5 PMEDS
(0,1,2,3,4), BLBF, Bl R 15 5 A PF 0 55 9 0 i %
R IR

3k 1

P(X; :0|9)21_1+e—1.702aj(e—bj1)

1 1

P (X =1]0)= |1 70220 _l+e—1.702aj(e—b12)

* 1 1
Ps(Xj=2]0)= Lo ' 702,0b,) | 1702, (0b;) G)
P(X; =3]0)= 1 1

ja(Xj =3[6)= PSECOICEN _1+e—1.702aj(9—bj4)

* 1
Pis(X;=4]0)= P ECDICE
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Wright Fil Master (1982)4 Hi T —Fhbr AL AL
Wk Es R v, HERRXWT .

M K
DX =D k* Py O)F
k=0

Y= : K “4)
DD —E(X;10))° Py (0)
j=1 k=0
K
E(X16) = > k* Py (6) (5)
k=0

Hop, MOBTHANE, KOBWME, X #m
POLAETH j BRI, Py (0) RRBETI N 0 BB
WETH | BB AR « WPor %, E(X0) #
NI AR 4y

TEA S OCTE R S AR AT, AT TS
BRI v B2 RS IR IS TERE, IS SRR AT
AN EATFH o /E S HA 42
23 LEItE

XTECRIR Ge it i | Fe BB T7E T4 R i
(Levine & Rubin, 1979), £%if4>F, Drasgow %
(1985)7E |, W FERE AT T ARMEIL AL BE, 15 2 45 i
X ERISR G L, I HAES TET 2 %0145
B 1 o X TSR I B b 9 4 28 S A X =
X0, Xg,m0 Xy |5 XFRUBUR PR, 1928

M K
|, = In[L(0)] = ZZd(x i =K)Py(6) (6)

j=1k=0
L(0) U PR AL, d() s pRAR, 2RoR ik
AT NAERIRC 1, B 00 X, FoRHikTE
BH j RIS, Py (0) FRBLEHH j L
T U 2RAT kPP ARG EIRER X | AEAT AR AEAL T L
53
. _le—Edy)
» /Var(lp)
b, E() M Var (1) 20513578 |, B SR A7
22, FkAWTF

(7

M K
Ep) =D > Pi(®n Ry (6) ®)
j=1k=0
SIS Py (®)
Var(lp)= D" > Pu(@)Pjn(0)In Py (0)ln === (9)
i=1 | k=0h=0 Pin(0)

| X |, BIARMEAL S SR, HA R i A e
BOHEERS ), M8 T RS PFS, &K
0T B BR 8 T A BT 1Y A 36 M B (Karabatsos,
2003), Nering (19954 HFR by s HFiT 51 PFS”,

3 FEThIEGRER 29015 PFS FH A

il ARSI X C A 19 PFS E4 71 B LL 3T,
RAVKRI, FET 20 PFS 785 w5 AE 11 (1 #ik =%
BN AGI rh BAg—E L, X5 Karabatsos (2003)
IBFR G R —8, N TRZM IS, AT T
ANIF] PFS 7E 290317075 56 T A R s, 45 2R 3R],
FeTHR 220 PFS HA X 5 PF 43 S5 90 1) SO o 2
T, AFRAELZHIT 0 IRT HEL R, Xtk
MSEAGE T R TR R, TR T —FX 58 =i
TR NG SR R,

¥y 5L F AR 22 U A oot i i rp s AR A
MR s AR R AR s AR X 2 ) 1 25 57 o BAEL R
NEAJRAR 45 T AR SEdnge ) . M. X
Gy BERE), TS M BN PR B AR A A AR Y
Je iR, w2 T 45 Ty AEAR T 3 B i xERE Ay 55 H
ARAHR AT, S Z AR BARME RS B3 H AR
07 e AUA FEZ R MR 2 5 BAR IR N2
[ A7 AL K 2% (Meijer & Sijtsma, 2001), X F
s 2 AT LAAE A 40 0 S B AR B o oA 1 S M O
2%, TR AR BAE RN . 4 X FoRpit
TETH j ERWEAES, E(X10) AW, 1t
I Bl A BN T H A 522 1y = X - E(X10), R
ST LAE— 243N -

K

=X —E(X;10)= > k*d(X; =k)-

k=0
K K
kP (@)= > k*[d(X; =k)- Py (®)]  (10)
k=0 k=0

XK FRRWE jE, d() NTEs R,
WAL, R 0. Py (0) F/swl il 7E 5 H
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ZMiF, TSRS KITERT, T8 RECS
REMMMBCRA . WEAKXA0) LI, A5
S FEAH AL E SR 155 k, FTLABEE k (3K, %
WA . IEF T, B m 2 N i
TR A1 P B LA T4 5 9, R Yo% 2R
R AR /DN, TR AR S0 B TES, sR 20
o3 e, FERIR R MR IES, m IS
PR T TZAMor R 2R E . ik, $Taks
(48 v i A A8 s B A b B X S v AR O R I
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Uk, BRI H Ao sk 22 A R, AR ok
—FHR S 5% Snijders (200)HIHFE, —NH
L B AR 2 o B 22 S INAS FE BR K w (0) , BB Z5
A H AR A RS R A TS
PR DTHR o

U R A B AS SR B TR T B AR 4y, 4
JNARXE IE B B 4, DA I O S B X S ) v ARk
o Bilan, #alaEmH ERS T 5B R
SYEL, BCH A TIAS eRE N /N, A BB IE B AR
BT g 0 TR, Rz, AR TEm H
R ARAR T 5 e S I R AR A 1 B, AR R Y
TR N M YES TR AR RO CH I, 7% Masters
F1 Wright (1997)ff A9 bR#fEfL5E 22 F1 Yu Fl Cheng
(2019)ff FH I AR 2, K5 AR pREICE SLANF -

K -1
w, <e)=[2d(xj =k>*P,-k(e>} (1)
k=0

R E N, AU PR R/ NI S PR
SrEYES A . R AEOR, BRI ME A
FAXFIE R, PR R LA T AR A A AR
/I, BEBIBOR RS T RL, w (0) 7EIE 15
B /N, 7E S H BT R K .

3N, AR 25 Ge 1t i i oA AR H ok
PRI S8 B . il Bl AE I 56 v P REAE 7
TRA R W AEZAT R, WTEH I H A,
(] s 3000 55 2 S i AT . e BCR e ) R I ok
Tt H 5% 22 AR RE 77 R B S T H 5k 25 A HLHRTH,
TE—ERJE FR A gy o h 7 AL,
KPR R AR GE T RIS, 5 B 5 AT AR
EViS:n

TESLBR R T, #okny B S RE 1A 6 AR TC M
R, AT 0 Bt X FAFEAE R RO,
0 1 E(X ;10) IS 197 M), X 2 BO T 1%
ZWSR/NTHIRAE, BN, FAREE 80 = -2 )7E
MR s, FEEAMEAET(0=1), %W K
TSP RATT A L, I35 X, =K, i E(X;10)>
E(X;10), W [X; —E(X;0)]<[X; —E(X0)] o X%
Goit MR I RO B AR, I, A5 R
B W E R LAk 2 B . & X RIFERX
mr:

K
u Do KHd(X; = k)= Py (0]

M
R=Z|rj|*wj(e):z R (12)
a Y d(X; =K * Py ()
k=0

M AR A A S AR R R, Fr AR
R iEw mga, HAEM g -5k 2 BRI
JLFARTREAZE , fEHMEEL T, R ESERITE—
DNE/NTEBEIN, X E, R RNERTT R R
B2 2 O B o A (B R AT STt 2= o
). XWZMKEE PFS K 578 gk iRk i ——7E
RAF T RIESAG G, 8 3 B R — 2R R
B, SRAIWZ R I pt il R AL T 4525
Wo BT RIE NS 22 L XHE S 09 Bhn A, HK
AR T ARZER LA RS, BT ATESEA TR sk
Y9 EF, A AR oA A A BN AR 3R . R B
S, YA RIS A TR A TE S B e, ST
SLMAS 2 $EA T H 2B S BB A AT, &
H B “HE il N (masking effect; Fung, 1993; Yuan &
Zhong, 2008), RS54 HdE e —ERE L m sS4
it SEMRRARHAAG I H Y AT B o 13X A ) T b s
RN, R L, AT AL SL 56 % i AE
CLHI H S8, R EiTFR,

4 ARG

B R EZH AR TR R X558
AR BRI RE T, A IR A7 2 — S AXT R4 1Y)
e 4, R MR B R AL H NG o ST 1y
WA R MZEETERE, 2R E M) 12 K (de
la Torre & Deng, 2008; Sinharay, 2016). &AW 57 1%
Bl VBN e 4, JFLABTF T 3 WFos : i
| FEFRBRB AT, BALIEFEERHR, P45 R M
L TASFEIN S BE N A Geit22 4040, IRl Ry 5 2200
T 2 $R4 T SLal; WFSY 2 AR B ] BE AR A
A ] S 0 0 55 5, A ) R | g X 5080 24 7 4G
JF5E T M SRR I 0P AN B R 58
WEEHE A3 A, WS H R,

ffi ] PFS HEATHLG A 50 iy FE AR AR LR 411,
X 1 SR LR AR UEAL Y PFS, AJ8R T ZETE I o
Sinharay (2016) & 3, 1,,(0) Jf-=ll: IR MM b TE 25
4347 ; van Krimpen—Stoop F1 Meijer (2002)A4HfF 57 %
BH, Y056 K R AN 20, 30), 14 B9 53 A 2 6
o3 o % I8 3 PR B bl A 2 el ae Akt
Ho, P T LA 1 A IRMARMEIE S 70 A o A
| HRUBT A REHR b, ASBE ELHE BRI AR E (E S 0 A T
AIREENE o A TR T FI A R A 7E 2 9373 46
H SR RN GE T, A SCERTH LA BRI . 5T
1, 135 RAN | 15045 A SHE . BFST 2, THF ML
RN | B M AR RGN R
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41 WxR1: RMI, N2 HKRIEFE

A 2 90T B RLE GRM, 2517
ZOAZHOT MR AN : R 55, 2010; /N7
%= 2012; Dodd et al., 1995; Emons, 2008; Z5{E, T
B KL, 2018; Sinharay, 2016), ffi FHIKiCs 235K
5%, M 4 PR EEAE RIS, 17 20, 40,
60. 80 NI H, sraltRE . . K. KK,
AR P BHERE S BONPRE IE A 3 A i i, If
T HED, X BESBONEIE R 0, iR
1 X 24310 P e B (Xiong et al., 2020; AE
4, 2018) BB, B4l 10000 £ fig
{8 0 MR MAFRAE IE 310 B S I 5 AR P GRM
GRS AR W NG 58 3 o FINEE S VNI £ 73

T 1 FT RIS AR, ARBFFIETFE T H S
B, DB RE SR 6 o 32 P R 7 S BR i
g, IH — 2Rk 1RGO 08 G RN 22 O i
ATLGA K, TH S EAS R T A, Z0HP, X5
Shao %5(2016)1 Sinharay (2016)A4 f: AR . 75 4h,
T H S, HI—RE R A&
Wi 5 75 000 5040 A A v ) N B el A TG 32 5 i)
(Sinharay, 2016). A T KHIF 5% 285 5 07 4 s 4fE T 51 .
SER I g B, AT FHRE T Al THE 0 Rk T
Ja ST, AT 07 A S 1Al 1T (expected a
posteriori, EAP), H:Z&ik=aTF .

) h@ﬁ@m
[
ﬁmﬁ®w

L(0) ISR Rk, £(0) S 0 MM I3 A1 25
PRI . AHA T K AUSR Al 7 (maximum  likelihood
estimate, MLE), EAP Fl| ] T #is A nY Je i (5 8.,
fE—E R P RE AR S AN TR B L R E B AN
WA, AT DL S RCE S R A, R 5 B e
s MLE,

I | ARG RE SCAHL, 3 P L) i 4
GRE, KANTET 1p BN A ILA, R UL
ARG o DR ZE AR BT o e B b, 3 — 2
RPN 1%, 2.5% . 5%, HEHCT 1 0 S 1,
2.5, 5 ASNEA RIS 99, 97.5. 95 A4
&8

B 1A 2 530 T RA L, 5016,
Sl IEASVER SR AR BT, R Geit R IE WA
i, MR R GRS, £ 1R T XS
AR T, AE BEHKFE Fan
I B . FTLAR IR, | FEASIEII0 H A BT I (e
FHIE, 32 1 A:UAREL @R 255, T R Il A
(B 2Bt 101 H K BESEII ASr , XJ2 o R &
M 2T HE AR 2 B2 3], mHEEEZ, R
URSS N

(13)
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300 M=20 200 M=40
250 250
200 200
150 150
100 100

50 50
0 0
300 300
250 250
200 200
150 150
100 100
50 50
0 0

-3 -2 -1 0 1 2 3

2 it e K A 20, 40, 60, 80 430 H R A9 401

R1 |, REMEKER 20, 40, 60, 80 I B T Y& BT
AE a=0.05 a=0.025, 0=0.01 (A

T H %% — R AR R (UB) | (LB)
20 0.01 706.9 —-2.215
0.025 416.2 -1.770

0.05 282.9 -1.399

40 0.01 1057.4 —-2.176
0.025 691.9 —-1.760

0.05 519.6 —-1.417

60 0.01 1407.7 -2.125
0.025 949.2 -1.717

0.05 730.4 —1.383

80 0.01 1904.7 =2.127
0.025 1278.3 —1.738

0.05 983.6 —1.411

7. UB. LB {3 upper bound Fll lower bound, B FRR{EFIT
FRAE -

4.2 R 2: REITEMN |, B =R

TEARTS T AR g R, IE W sl R R Y
PFS JpAiiJa, MREEVOE A A 1 — K454, T LIS
FI X507 I S . ESE 2 I E S ECS B9 1M
), DXHIAE T T #8052 55 0 DR R (9 il

S BIESAT R AT RE LA 2 R AR B ok, il
AR B, U g, RS B Bl AE (Medjer &
Sijtsma, 2001; Rupp, 2013), £ Karabatso (2003),
Doval il Delicado (2020)f#F5¢ & F 54 # A 1Y
B AT, FRMTBE 1T ILR 290150 T i 3 AR

oL, AAEOVERQ=Z M @BEHEZE DML
BIEEAEE @R A HoE CHHRAEE L3R 2 iR .
FEA LSS LU LS (D)IRAE 13 1Y 55 = g
NERR(DO); 2)mhe )& 15w AR RH@
®); ) VZAFTEMBENIIEA RO Fo 2 B2,
S ALY S R AT S BRAS 58 e AR B S
AR AN O, B E AR AR [IR 3 Fh R
TR, PRI A %o A 4 SRR i 32 o7 > T A

B S AR T H A m= px M, M il 55+
I B pfEy AR BT A ST, 5305
T 0.1, 0.25, 0.5 (fURARFREE, HEEREE, mREED),
AW 4x6x3=72 PR A A, HRhSL
K 264 TR 3000 44 LS Mg, HE 100 K.
XFF AT AR A mAT R, RS HE
B W5 (Curran et al., 2010; Meade & Craig, 2012;
Rupp, 2013; Shao et al., 2016; Yu & Cheng, 2019),
W 5 W WAATEREAC A & L BROE N 20%.

M T ASBE 5T 09 35 2 H A S B Fh e 1 5 %)
TREEZAT ARG ), BERAETHSHD
ATEOL T ENTRN, X558 il 20 A 4
XTI H S A, A R SR AT O S B BE
—VEEARA W ST i o PFS Rk, — A
BRI PFS M3 TG (15 RIR), K%
WARIC R 50 o KR A E SO PR C N S 1B
o7 SR O R Le ], R, R R S R bR
Tk, AR BR PR IO A IE 0l Ll . B T
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H SR 20t 50 ol B0 A8 40 i 7= A= 2 i,
e R 2 M X 4 e S D 1) — AR, SER
i 3 Bk 6 iR,

MF 3 B 6 AT UL B, SEFR Y iR
FIEVE 1) — R R o, X2 R Ik FHE
S MIE F BB rp e B, i LU R4 50 A h 4TS
SRAT S i > Ze s L I U, S B iR
5w, S RAZER o ) H A 5 I R R 1)
— R R B

— 5, FEME K R 20, SFHREEEAG(EDNAZ
SEEAEZAT R H A 4 R 10%)8), R X4
KT N BRI SR 1y B, 8 17.6%;
T 22 S 8 ok 30 v S5 vy (B 52 S AR 2B AT 32
M B8 H 43 A 25%F01 50%)F, & A 1446
MR JLFAR ] 2R Sy 40, S50 R AR,
R X & H AT MRS et 1,511.2%, 78
SR TR IR R R E I, T ARG I R A 2
I YIS 60 B, (IR FREER, RXF &R

x2 BRENUNRITAEXREERIEEX

P X BRAEE X
e RE SRR A0 W £ T R B 00 1 A0 BERLPRREAT AR ATt (0 < Z.375) M HE LS G n A

SEB A BE 1 R AT A W 7 1 P4 0 B A vy 1) I AR AR A M

o>

BEBLIESS B fiE 36 B N B B AR AT AT RE B, A — R

H EARAT W 5y
K BEHLPREARAE S8k (0 < Z.375), TEXMEEE R IORT n A
BUH E, A 0.2 IHBERIATIH S, 0.8 FBERAERFHIER
He o BEPLPEEE YL, BOHLAI n i, 47 0.8 MBERAME 0 43, 0.2

404> PR A A e IR 2
HLL HE I B0 I B TE B LR A T H A —E R BEMLPEE & BE I 9 (0 < Z.625) , TEXEZ RARAYAT n 4>
A3 05> WH E, A 0.8 MHERFA 045, 0.2 MM LERS AR

BIREVEIES RE D AGR BORTE A 5 1 it B B34 0 3
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0.025 0.024  0.026 0.729  0.400 0.023 0.026 0.827 0.973  0.024 0.026  0.901  0.998
0.05 0.049  0.052 0.889 0.581 0.047 0.051 0.957 0.989  0.048 0.052 0.972 1
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E S 0.01 0.009 0.011 0.140 0.025 0.009 0.011 0.522 0.193 0.009 0.011 0.591 0.432
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0.05 0.048 0.052 0.981 0.956 0.047 0.052  0.999 1 0.048 0.052 0.999 1
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% 0.025 0.023 0.026 1 0.999 0.023 0.027  0.999 1 0.023 0.027  0.999 1
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Abstract

Tests are widely used in educational measurement and psychometrics, and the examinee’s aberrant
responses will affect the estimation of their abilities. These examinees with aberrant responses should not be
treated with conventional methods, the important thing is to accurately screen them out of the normal group. To
achieve this, a common method is to construct person-fit statistics to detect whether the response patterns fit
their estimated abilities.

In this study, a residual-based person-fit statistic R was proposed, which can be applied to both
dichotomous or polytomous IRT models. The construction of R is based on a weighted residual between the
observed response and the expected response. By accumulating the weighted residuals, the goodness of fit can
be calculated and compared with a specific critical value to determine whether an examinee is aberrant or not.
Given that tests with polytomous items can provide more information, polytomously scored items are being
increasingly popular in educational measurement and psychometrics. The ability of R statistic to detect aberrant
response patterns under the graded response model was mainly considered in this article.

An existing polytomous person-ft statistic |,, was also introduced in its outstanding standardized form and
superior power. In the first study, a simulation study was conducted to generate the empirical distribution of R
statistic and |,. R statistic is an accumulation of weighted residuals, showing a positive skew distribution; |
shows a negative skew distribution when the test is less than 80 items. Both of them differ from the standard
normal distribution, It is necessary to set critical value according to the type 1 error, using it to distinguish
whether each respondent's response pattern is fitted. In the second study, examinees with different aberrant
behaviors (e.g., Cheaters, Lucky guessers, Random respondents, Careless respondents, Creative respondents and
Mixed) under different test length conditions were simulated, and the detection rate as well as area under curve
(AUC) were used to compare the effectiveness of the two person-fit statistics. The results show that the R
statistic has a better detection rate than |,, when the aberrant behavior affects only a few items or the aberrant
behavior is cheating or guessing. When the aberrant behavior covers plenty of items, |, is slightly better than R
statistic. Then, an empirical study was also conducted to show the power of R statistic.

Both of the R statistic and the |, have their own pros and cons, so we may combine them in the future
person-fit studies. The R statistic has a better detection rate under certain conditions compared to the |,
especially when cheating and lucky guessing happened. Considering that cheating and guessing behaviors of
low-ability examinees are more preferred in many aberrant test behaviors, the R statistic is worthy of further
research and exploration in real-world applications.

Key words polytomous items, item response theory, residual-based person-fit statistic, aberrant detection,
polytomous item response models





