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H i Sato * 1975 F- 42 H! S-P (Student-Perform)
&K Rt E AR B(Caution Index, SCHLLZ » H &
YE % #H Bl (aberrant response pattern)f) #H 58 ¥ &
Bl [ F BT 92 B SR 5k 7 B R 3 (D Costa, 1993a,
1993b; Harnisch & Linn, 1981; Huang, 2002;
Hulin, Drasgow, & Parsons, 1983; Karabatsos,
2000; Kogut, 1986; Linacre & Wright, 1994; Mei-
jer & Sijtsma, 1999 » Smith, 1982; Tatsuoka &
Tatsuoka, 1983; Wright & Stone, 1979)[M & 2 &
2 #H AL & R B — 8 DAz 30 = AR HY
gt 47 (dichotomously scoring) il & 2 H » %%
e A B E A A A — BT E
B R B R 2R SRR B i
—EUER R o AR IR EEBR -

R ek 72 22 E B 2 s E B AT B JE
8% (Kogut, 1986) » [A] —F 5 FE MM » wRE
SRRt 2 fi L B AL AR R R EEAT R - Bl
MR ~ KO~ JHM -~ (EE AR 18 s AT R AE S
s HAD K 08 LE R E A B RE I 2 E AR E
KBV > K a] DU — 20 - KRB B 1 g 20 22
A E R B A o PR EARE R o BREETET
AR W AR AT — SR AR AR AR A A R R
TEERA > HEBRIIEEITRERB » A7
i Z A e

TR % Z L EEEEEIEEZH
Harnisch Bl Linn(1981)f9 MCI $g5{Z(Modified Cau-
tion Index) /& & i i 56 F1 ) > '© K Sato #Y SCI
TR E RS A0 AE 0 B 1 [ Ry Bl - {HE (E{E 1E
A i A 10 8 T B = 16 DR 3 - R 3ok A5 S0t ok 52
AR B RE AL ~ h B AR S (A Y O B AR B R
18~ A8 Bk AU Y 1 H R Z #7031 b A ) B A R
(Huang, 2002)

Huang (2002 » f54E 4 XG5 RMF 8% ) ot
D’Costa (1993a, 1993b)(1 Bs il We 512 i 2 H
A 7 & (% B (Within-Ability-Concern Index, W*)
Bl 4} 7 = 1% B (Beyond-Ability-Surprise Index,
B*)» SZIBIEZ KB Guttman (1944)HY #UAH(E %
H 2 I QU 3% 31 > o BT 3t R 3 e B 7 3 e

JIRIRE ME R Bk e oz T > DAE 52 B (discrepancy
distance) & 2K At HAZ i H W REAFE L -
LAvifie MCI #5420 = JH R ;5 1ff Huang #9203
XA T EE B R - HE R L — i sE
FE ) — S JSE B 'R s R (48R - i S B L fth
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— AT~ s KRE ST SZEARE O3 B
oo~ (R RE S 0 I T M E R R AR AY
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{78 35 (Meijer & Sijtsma, 1999) : ¥ & $H (Group
-based) L k¢ IRT J@4H » Al & (RN B AEFE ARG H
R AT BRI MR AE (B0 LUE @ 2R (X
KAEHET ) - MikE KW kLK — IRT &
ABEFELZN2ELEN 4 o HEAREE B
HMARFFELSEHANEEEEEERBRE
SCI(Sato, 1975)~ MCI (Harnisch & Linn, 1981) ~
Bs B Wc $5 12 (D’ Costa, 1993a, 1993b)~B”Ed W”
fE 15 (Cheng, 1997) » DL A2 HY B*F1 W45
f# (Huang, 2002) 5 H fib 41 B — 5% 51 #5 1%
(point-biserial index, Donlon & Fischer, 1968) ~
{Z #8+5 1= (Dependability Index, Kane & Brennan,
1980) ~ U3 81 ZU3 $54%(Van der Flier, 1982) »
PR w5 5T FE $8 2 (Norm-Conformity Index,
NCI, Tatsuoka & Tatsuoka, 1982)% o H 4 » &
i IRT J& KA 45 15 /7[R £ {3t bL g vy 22 AN (W] 1T
& 57 % = %8 : 1.%58 # 7% (Residual-based ap-
proaches)JE4& » {541 OUTFIT/INFIT 54 DL &
H e {p A =X (Linacre & Wright, 1994, Smith,
1991) s 2. 0] e 4512 [, (Levine & Rubin, 1979)
Pl ke Hpm e (L A1 X [, (Drasgow, Levine, & Wil-
liams, 1986) ; 3.3k #8155 £ (Covariance-based



approaches) L J¢ H AT HE AL A C > {511 401 ZE fift AU 7
B RE ECI2 Bl ECI4 HAFHE(L 5 1% (Extended
Caution Index, Tatsuoko, 1984) -

Runder (1983)% & 35 & MCI i % f& IRT /&
MR R S R S B R RF2h - S8
MCT $5 #5210 1% B fx £ §3 € < I Drasgow ~ Levine
F1 McLaughlin (1987)# i SCI Bl # ff £ & (L 1Y
fEEE S AN [FIRE J)KEE NS B IETE - T3 B
SCI f2 % fdRe /) #H B R B A3 E - SCRRAY
HHMEE TRER Y MCIL fEEERBIUEE - A
MCI fi5 421 B P #1768 A [A] Y 18 725 Al
R BAnF O B AE I > B AN GE R B R A #I{H
WU, (Huang, 2002) 5 [A]lF MCI 454211 52
A AR R R AR IR A BRI HIET E 0.3 B FE R
DR JE fIE LR B A HE R 2 A B R KR

D’Costa (1993a, 1993b)%Z { §5 #& /3 1Y v% B
T RF 32 38 1 VR 25 RH AU ) & 5l 3 WA 8 BE
N [¢# 732 H U (within-ability-concern pattern)Bi §
71 4% B 3 fH A (beyond-ability-surprise pat-
tern) » Fi F Z VE B FHEUS 23 & B RE ST N e
BHEE » ks 2 EE RIS E e ))
i B 4 32 B sEnu A i - B BE A B E 1k
AN EMEE B RE 2 TR v SR B4R - 3lf B {84 SCI
K MCI 5 #E ) E I G+ Rl 52 -

D’Costa (1993b)FI| F i #5# & FHidi 7 Bs Bl We
fEIE LUK MCT B8 73 B BR (RIRF > #E3 MCT il g
7y SRR U AU BR (% 88 1 JCiil Harnisch Eil
Linn (198 )fff 52 flr 881 MCI B SCT Bd /) &
FHEAR ARG (7248 U 5=40) » DU Jaeger (1988)
A s B MCI B2y 2 1EHHER (G4 U 741 2
7P & o ML AS SRt 72 Cheng(1997) 248
D’Costa FJE i 5E. 2 » {H D’Costa R
{E2RRTE B R 0.5 RIS EREHILZ F > HidE
U LR 8% o

AR R A IR R B(B* & WH)2
37 1F D’Costa (1993a,1993b)Eil Cheng (1997 »
AR A R 8% ) 2 iR EL i b P ek Et Ay —AH
FH R FEEHAEIREN S - FE LE =5
FEEL SCI J¢ MCI1 —£5% » /2 837 1F 58 3 Guttman
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(mapping onto) % — {[& L #:{ B8 %t i Ay 2 /s 17 s
e N ER o S a8 HEEm - L
It &t 47 (dichotomously scored)i i » E = i,
HIREIRESY T o0 IRE - fth (#l) 240 S 2 mif i
T & i 550 1 B aR = S Hoae 1y it
R K BUIRESZ 3 E B RE 7 AT LA (R E Ml 4F
E A T 38 G e TR 2 (T+1) 8 i
(R SERE > T 2158 8 Gt RE B AR 1 E 1 E B
FRR e

£ BEER 7Y - [(K-D2]AAREFHEH S K
B o LUT & W B B 5 5% (lower Gauss integer) fiff
FEO 09 B R A K 2 FRERAE > JRED KA ECE B
(K-1)/2 i) i/ NEE B © (B 15 E R0 2 o PG
f B K 7 S O e B 3R A R R 1 2 A = B E
(number of errors) » 33 #f Fr 3% AU 1E 2% 2= B H
HIN (R $i5 52 3 & 175 o RE ) o (B 9 3% 2 S0 A0 R 725 ¥t
A EARE Y > SRS O RE ) o (B S 2 58 Al R 3R
fr AR RE B - T S R A R AR 2 AR B (RE T
& A B e ) 6 B At ) I E RS k38 BH 2 5 H
o6 R ¥ PR I (Huang, 2002) o

LU B LL 10 el Bnadd (HEREAE 0.1 |
1.0 » DL 0.1 #ERs = gR R PRy ) Bl A7 3730 #
238 10 8 Gl RE R 7R 28 R B 8 1) 3 9 ok i
BEIREB* & WHIGHE T X e iR 02 &
A8 10 BN EE AR A (1001111]101) » H
FRRFSR "R EL 2 A E RE ) LARE 73 K HE (7 43 )
F3BE AR (ability marker) » FF5E77 /28 XK FET)
HEA - HBERRE N HIE S o B EAR T
R EA R  GERE 2 I’ 3%
A WU BE 7 AT LUE W 3 3t R B 71 12 0 DA
it - H1(0.7+0.8)/2=0.75 - | — B EREGHH A= 5
PR > RIS RS 2 G R Bl I 32 3 2 A
AFRESIERERR G o MR Az A 0SS A B
5= (B2 oR¥) ~ B/ VEE /@ (%38
Keh) (FERTE > WHENRNZEREHS
(0.75-0.2)+(0.75-0.3) = 1.0 » EE 19 2 2= iR
B £5(0.8-0.75)+(1.0-0.75) = 0.30 o $EFE 3+ H 5
BEH 7y Ry 2 [(10-1)/2] = 5o DL BT H .2
72 B PR A B RS AT Oy RERCERY B o> > BRI A

HERB(WHE(1.0/5)*100 = 20 » S E IR
(B*)5(0.30/5)¥100 = 6

R #8 Huang (2002)[9if 5 8 8 » WAMEE
REB* & WHEAGLIT REMEE  1L.B¥H W*
PR AR B G R R R 5 2.B* A0 W AT B 7GR
GREJTHEEIA (B0O% ) B e 1F 2 00 3t RE 1 B
SEARIEMRR 5 3.B*F WHsHE B 57 3 & 5
SRR IR M AR AR 5 4.1 HEBR B5 3R 0F E A
RE(E B DL je 2B R N B2 F » B¥F W*
2B OGBS 5 5.0E B WHHYEIE 77
MR > mBE S 523 E E n) EL AR BE ) & R B H
fa HY) WS A5 fiE B s (R B B*FR A {E - (AR S RE
J1 %2 ) LR RE T & R H S BIEE ST A
i 13 (Within-Ability/Difficulty Concern) 22 & {F
Z R B DL R W WS 3 Y BE ) 4t % 3 (Beyond-
Ability/Difficulty Surprise) 2 & {E A 5 6.4
TR b B*ERAEAT WHEEE(E 2 3l & B
% 11 T fife B 00 80 A [0 R R g S R A R A -
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B (¢, =T/K) > 1 $8 3R L HI 2 48 32 3 75 Ho i &
HEAE B a2t - 2 38 U (8 B (B) 2 3 R
8B EL A (e, = E/K) » TE5E 90 1 70 i By 3%
€N eI ATyl {E R 0 0<t 0.1 o
0.1<,<02 5 -+ » 0.9<¢ <1.0 » i {f{ R E B RE
JIEE 152~ -~ 105 SERREL e, W] 73 Bl T (f < e
0<e <01 0.1<e <02 s > 04<e <05 »
Wik R B 1~2 5. BRRNB
A\E AU AR A R E B H (68T BB N 3%
BB R S HE RSP EZ 08 08 ) i KAE il
RER)— » 1 B 326l 52 60 & 68 71K HE i 5
Hoo SR LLAYE A BE AR B BE ] LLW A o B4 AE
— 1l 10 EAEN SR 15 5 T ZAE RS
HReH TOBEBEREEHIGAE » 15 4 78 6 7Ry
Tl E S HEE A TES R E AR GE - 15 3
e T i E k% HReH = E AR EE R
A > Lo (R I REHE o (R L I B A 1 B R
£ 10 {18l RE 7 Eb B2 {8 i 25 LU #Y 3% 3t H o BE ) B
S # o HATRERy IR RSEARILA 5 GGV m
I S T B 2 1 B B = B 1 O ) 0 i DARE ) EUAE
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432 D0% 1 KR REJIELS 6 & > HATRE
Ml R BEAREL R S (I e B 2 &7 B 1 0l )
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REJTELRS 7 2 10 & > HW]RE fY B R B A L W] 4K
REs 4~3~2 Lk 1o PR E%ETH 30 fi
[2x(5+4+3+2+ 1) o

_HFRRE

HE Fe # E (permutation  test) fr) 5t i Jf 7 16
$% (Edgington, 1995; Hays, 1996; Pohlmann,
Perkins, & Brutten, 1999) » TE3& 1T i R &
7E WF A AN 5 SR8 A ARG T B T = B BE A fl
¥ 47 B (theoretical sampling distribution) » 33 {f
1 B E P9 91 1 T R B A R A A R 8 e 56 ik
Al > MH IR E B AR AN s I 2

ARIE RIS T 2 (EE R R BT

ZN I CIEIN S (FUSRy e RVAPARE = S GOF |
AR o N f 3 O AR A SO 0 i A3 2B JRE R HY
HEF(E % - A58 DL Edgington (1969) Frfig i
3T UL HE FE #8 %€ (approximate permutation test){E
5 i M AR 3% W A8 € AR 95 < fR4E ver den Brink Edl
ver den Brink (1990)8#fF 52 » i {LLHE 48 € 1R
G AR/ A 2 3 8N RO B i 15 5 2
W TAEE 5 EITHE > W € RHF R ECRR
BT = B B Rl RERCET = B BE 72 P
Pl 2k B S B E Y B 01 55 R e e Y
p {8 (Fisher, 1935; Hayes, 1996) » Hl& p {E/)
.10 > BMETEMEDE 90%89(5 0L KU
A% e e E B - LA e E IR 26
90 & 7> F MR FE AR DR B > T LA R S AE P H
AR ER 2O BE 90 H o A BT #
I FE R HE -

= MRS
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e 8 A R B TR 48 A 8 XA 3 A A RE (KD
PEHIAE 70 B£F > H Huang (2002)HY) i/ 5% th 55 3 B*
A WHES AR B 500 = 5 HEBR > 0 b 6E ) b B
A Eb v i 35\ RE 58 ) T 45 AR T 0 R Y T RE
2 W AR EAHGEBOMLIRFE - £
PEERA N B %G » INERET & 2 3l & iy S
TEBBE ~ JEER 2 E ERIE - HAEHR
s » SR B XA AN RE SR
JER B IE % il R - MR et A8 (B
i1 Emons, Glas, & Meijer, 2003; Emons, Meijer,
& Sijtsma, 2002; Meijer, 1994; Meijer & van
Krimpen-Stoop, 1998; Nering & Meijer, 1998;
Orlamdo & Thissen, 2000;) » B | B*F1 W*
FEAE R B B S/ MR A Y B B PR G 5
T A F 52 12 DL — RELAR A B AT e B8 70 7

A b LU S ~ B R (2004) DL Visual
Basic 2G5S MMEEHWN T AIME B R BIEE
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BB RREER - K A5 0 B R E
& o BV R F i B R A S A - B RE
PAR-EOE=S = pieAzl A ol wey AT e i RPN TR
FoEy T BeE ~ o EAEE -

“EEAEEREDN
LR BL 90% 13 fe I [l #5451 - 2 il 3 R vk



R B B O R AR B 8] Z R R e
B - HhREmENZAEmME R P~ K
e SUEE R - R 2 AR e

2 2 /& REERBAVER K # A
FEMIRS 7_4 BIALE (W*=7.35 8 4.36) » 15 B
Huang (2002){JfF 52— 2 3 AE Hh &R}
e P TE 1R O fIELCW ) 3 2 90 75 4 B i
(B*) » 18 B = RE ) 1B P SR LS )
e iRE o ELRTIU S BE ) P HE B AR T R
VBTG » & LLEL IR RE T 91 HE & S5 A5 4 1 22
WAUEB G E 5 8BS A0 FA r fEC 2 4 1 2l
EHERHER (Hm 8 HI frifeg 8_1 LI
B SRR R RET) & B SR HAE ) WA R B
BB s B e 1 o ayaUE 5 S Hy S I 12 8
N

R BERETEBHDMER

ARE RS T R EERRRE RS

Hox o wmelERee 2k FmE s ~ b~ K
A EEE S (ERHASH Lh~ Lm B L1 »
fili R4 3 o e

HZE 3 A EW > SR B 8 e Rk
TEMIFS 4 4 (9078 (B*=2.85~2.60 Bl 2.57) »
i th Bl Huang (2002)[9HF 52 — 5 - (HIGHEEN
& 0 (ERERIIEN Y o (KR T & H R
RG> H RIS BE 7 o1 JE 25 58 Al & S i B
HAEEEIE & LLH R 68 7 A HE & S A0 R 25 )
BEEENEEBEB* >W*) o 8 #Hr $HKEE )
HHE BRI EUE T S B AT RERT RIG B
i HL T B E 7 PN AR RE 1 1 1 1 B B g o

Wik BEHERNDZAEAEE S ~ P
0 e e G RE R B B IRE - 1B U Al ?

H 2 4 ] B KA ERE(W ER

4% 5 ffi H (h, m, 1) M (h, m, 1) L (h, m, T)
1_1-4_4 34 (5.67%)" 487(81.17%) 592(98.67%)
5.1-6.5 191(31.83%) 480(80.00%) 163(27.17%)
7_1-10_1 \ 497(82.83%) 474(79.00%) 0(0.00%)
a. s RELL 10 Affi#% x 3 B x 20 X EMEH -
K2 BEHIZHAEANIERBWHEINIBEB(BHE 90" SHUEIIE
Hh Hm Hi
W B* W B* w B*
tg M SD M SD M SD M SD M SD M SD
7.1 218 055 1.62 047 126 039 134 054 096 0.18 1.96 0.18
7.2 426 1.07 3.1 091 239 0.68 244 093 1.83 024 270 1.10
7.3 575 1.53 4.4 131 327 0.83 322 132 275 - 467 -
7.4 [.35) 240 5.05 1.82 @436 042 267 0.79 -- -- -- --
8_1 257 055 131 027 1.60 0.57 1.07 0.41 1.04  0.39- 0092  0.40
82 468 1.01 252 059 286 1.07 191 070 177 067 155 0.67
83 624 157 345 1.03 380 155 275 1.02 338 085 278 1.70
91 290 048 097 036 194 0.68 073 033 144 040 0.57 0.32
92 446 0.79 142 043 292 1.02 1.15 054 213 061 1.00 0.47
101 3.10 042 040 023 202 061 037 026 131 046 026 0.19
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Lh Lm Ll
W B* W B* W B*
#itt M SD M SD M SD M SD M SD M SD
1.1 019 0.11 1.17 0.20 0.18 0.13 .12 0.23 0.16 0.11 1.06 0.18
21 035 014 1.14 0.17 0.36 0.18 1.09 0.19 0.31 0.13 1.03  0.18
22 063 023 1.83 0.32 0.67 0.29 1.74 0.31 0.60 0.23 1.66 0.30
31 051 0.16 1.00 0.18 0.50 0.18 0.91 0.20 0.43 0.16 090 0.19
32 09 030 192 034 0.93 0.34 1.76  0.40 0.78 0.26 1.74 0.38
33 1.28 0.44 2.51 0.45 1.16 0.45 231 0.53 0.98 0.33 224 0.49
41 065 018 0.91 0.23 0.63 0.18 0.92 0.22 0.51 0.12 0.84 0.19
42 123 036 1.69 0.30 1.11 0.32 1.65 0.34 0.98 0.22 1.60 0.38
43 1.60 0.44 224 0.37 1.47 0.42 2.17 045 1.28 0.27 2.09 0.53
44 203 053 2.85 0.49 1.77 0.52 2.60] 0.51 1.56 0.29 [2.57] 0.69

Mh ZETEAMHE 8_3 Z24b(4.61) » HERIIFEAETE
7 4 ByfIiE (4.51 Bd 4.78) » i3 Ed Huang (2002)
I BIFZE R B 5 St - 7F Mh 258 A% 6_4
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ROREE S (Rl WHEL B*EHR) - H
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x4 PEAZHENIZRBAWHEIMNIEREBHH 90" SHUHIFE
Mh Mm Ml
W B* W B* W B*

fits M SD M SD M sb M SD M SD M SD
1.1 040 032 223 0.72 - - - - - - - -
2.1 093 0.66 198 031 0.81  0.42 1.99 0.68 = -- - -

22 147 1.00 327 051 123 0.56 3.12 0.70  0.98 091 2.77 0.1
31 1.00 051 1.76  0.33 091 036 1.69 0.45 - - - -

32 1.87 1.02 330 0.59 1.56  0.54 298 0.71  2.10 0.59 3.11 0.71
33 229 123 433 0.79 1.90  0.65 3.90 0.94 226 0.72 3.92 0.84
41 1.15 048 1.62 0.29 1.01 030 1.46 035 132 048 140 0.36
42 218 091 3.11  0.61 1.83  0.56 2.82 0.63 239 0.64 2.62 0.60
43 289 124 4.04 0.82 235 073 3.68 0.84  3.10 091 3.43 0.79
44 349 145 490 1.01 280 090 452 1.05 _3.77 112 420 097
51 1.26 051 144 0.6 1.06 037 127 032 147 044 121 0.26

52 247 092 2381 0.58 2.10 0.65 2.61 0.62 2.66 0.59 231 0.51
53 320 1.18 3.68 0.77 2.74 0.86 3.42 0.80 3.48 0.81 3.02 0.66
5.4 392 1.48 455 0.99 3.37 1.05 4.18 0.98 4.27 1.05 3.69 0.82

71 1.53 048 1.29 0.46 1.47 0.35 0.98 0.31 1.50 0.34 0.98 0.28
72 291 0.68 2.52 0.70 2.84 0.68 1.84 0.63 2.98 0.65 1.81 0.47
73 3.89 094 3.32 1.03 3.71 0.93 239 0.84 3.89 0.87 2.29 0.59
74 440 1.01 3.51 0.93 1.13 2.80 1.03 1.14 270 0.71
8 1 -- -- -- -- 1.72 0.35 0.79 0.25 1.70 0.30 0.85 0.25
82 326 0.87 2.26 0.75 3.10 0.72 1.49 049 3.09 0.52  1.59 0.49
83 W61 124 2.62 0.93 4.01 1.02 1.86 0.63 4.01 0.75 2.04 0.69

91 -- -- -- -- 1.88 0.37 0.64 0.27 1.87 0.34 0.57 0.25
92 -- -- -- -- 3.09 0.99 0.83 0.43 3.01 0.46 0.78 0.32
10 1 -- - - -- 2.19 0.38 0.30 0.19
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#¥% Hh Hm HI Mh Mm Ml Lh Lm LI p, p, ps py HN
11 2 1 1 1 97 1.00 20
21 2 2 1 1 1 99 .91 18.42
22 2 2 1 1 1 1 99 .76 20
31 2 2 1 1 1 95 .94 20
32 3 32) 3 12) 1 1 96 .05 .13 20
33 3 32) 3 12) 12) 1 89 .08 .74 18
4 1 2 2 2 1 1 1 86 .12 19.83
4 2 3 32)  43) 1(2) 1(2) 1 96 .07 30 .32 19.51
43 4 3(4) 32) 34 12 12 1 97 .16 34 .15 19.09
4 4 3 32) 3 12) 1) 1 80 .05 .08 18
51 2 1 1 2(1) 07 .18 17.63
52 4 3(4) 23) 3(4) 1(2) 1 1 67 31 28 .09 18.57
53 4 3 32) 34 12 1 1 98 .08 .30 .28 18.26
54 4 3(4) 3(2)  3(4) 12) 1 99 .15 54 .10 13.61
55

6 1 21 1 1 1 96 1.00 14.58
62 3 2 2 2 2 1 1.00 .12 1.00 18.62
63 3 2 2 2 2 1 1.00 .29 1.00 18.43
64 2 1 1 1 77 1.00 20
65

71 2 1 1 1 1 46 1.00 18.57
72 3 12) 1 2 2 2 56 .48 1.00 14.40
73 2 1 1 1 1 49 1.00 20
74 2 1 1 1 91 1.00 17.63
8 1 302 1 2 2 1.00 .95 1.00 20
82 3 2 1 2 2 1.00 .81 1.00 20
83 2 2 2 2 2 27 1.00 13.53
9 1 2 1 1 1 1 06 1.00 18.06
92 3 2 1 1 1 06 .98 1.00 20
101 3 2 1 2 1.00 .73 1.00 20

CEEANRE SR = RPN (N R AR v g B i
B RBERAEIL 2B R 7 2 o B W*
B B* R R Y R 2 (W] — BE ) ek ] A ) 2 2
fEiEMH*=H, M+M, L+ L)X & & A K > HIEH
HRRE T I W] F) 72 gl b 25 DA R > BTN AE R RE )

It Bl e ) s A L9 B (H# M) » W Ed B* 513
DRI fiE 5 A A 5 F 52 XL 50 R R 2R - 1M
FEHHE ) I B RE ) I A EL B (M #= L) > [ {1
FERR DR E 5 2 AT 0 A 93 KEL 104 XYy
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R 6 B*ERNFERR DM

#it% Hh Hm HlI Mh Mm Ml Lh Lm L1 p; P2 D3 D4 HN
11 2 1 1 1 .86 1.00 20
2 1 2 2 1 1 1 91 1.00 18.42
2 2 2 2 1 1 1 .86 .89 20
31 2 2 1 1 1 .88 .96 20
32 2 2 2 1 1 1 .96 .64 20
33 2 2 2 1 1 1 .93 .63 18
4 1 2 2 2 1 1 1 .98 .32 19.83
4 2 3 2 2 2 1 1 1 1.00 47 1.00 19.51
43 3 2 2 2 1 1 1 .99 45 1.00 19.09
4 4 2 2 2 1 1 1 .96 .29 18
51 2 1 1 1 31 1.00 17.63
52 3 2 2 2 1 1 1 1.00 42 1.00 18.57
53 4 3 3 3(2) 1(2) 1 1 .99 .08 45 1.00 18.26
5 4 3 2 2 2 1 1 .98 45 1.00 13.61
55
6 1 1 1 2(1) 1 1 12 .08 14.58
6 2 3 2 2 2 2 1 1.00 A5 1.00 18.62
6 3 3 2 2 2 2 1 1.00 .16 1.00 18.43
6 4 2 1 1 1 .07 1.00 20
6 5
71 2 2 2(1) 11 16 24 18.57
72 2 2(1) 2(1) 2(1) 1 1 .10 .36 14.40
73 2 20 2(1) 11 06 .12 20
7 4 2 1 1 1 .28 1.00 17.63
8 1 2 2(1) 1 1 1 14 .25 20
82 2 12 2 11 49 .10 20
8 3 2 2(1) 2(1) 2(1) 1 1 27 .38 13.53
91 2 1(2) 1 1 1 .65 .26 18.06
92 2 1(2) 12 11 .16 .08 20
10 1 3 2(1) 1 2 2 .06 98 1.00 20
KT BEAEEREECEEEERY
HH A& H+H M+M L+L H+M M=L
1 1--4 4 0 2 0 3 66
W 5 1--6_5 3 0 0 18 27
- 7 1--10 1 17 0 0 31 0
Sum 20 0 0 52 93
1 1--4 4 0 0 0 6 75
- 5 1--6_5 2 4 0 21 29
7 1--10_1 4 0 0 23 0
Sum 6 0 0 50 104
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1.Bs & Wc Indices (D’Costa, 1993a, 1993b)

T,
D (-uy)p.,

_ Sum of p's for items got wrong within ability level =i

W.

l

Sum of p's for all items within ability level

T,
2P
=l

K

zuijqoj

B. = Sum of q's for items got right beyond ability level  j=r+

Sum of q's for all items beyond ability level

where

i=1,2,..., N, refer to subjects,

K
2.4

=
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j=12,..., K, refer to items,

u;=1 if subject i answered item j correctly,
= 0 if subject i answered item j wrongly,

T. = total score earned by subject i,

K = test length,

P.; = the proportion of all persons who got the item j correct,

qg.; = the proportion of all persons who got the item incorrect, and qg.; =1-p.;.

2.W” and B” indices (Cheng, 1997)

« Sumof (p's of items wrong within ability - p of Item r;))

>

The average p times (K/2)

B Sum of (p of Itemr, - p's of items right beyond ability)

The average p times (K/2)

3.W* and B* indices (Huang, 2002)

W = Sum of the discrepancy distances of difficulty within a person's ability level

- x100
Half of maximum value of the numerator

T,

i

D (-u)x (g —aq,)
= %100
[(K -1)/2]x1/2

B = Sum of the discrepancy distances of difficulty beyond a person's ability level y

) 100
! Half of maximum value of the numerator
K
D uy x(q.; —air)
_ =i

100.

[(K —1)/2]x1/2
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A Study of Cutoffs for Aberrant Indices under Different

Data Structures

Tsai-Wei Huang

Abstract

Unexpected response patterns can provide substantial information for individual responses.
Many aberrant indices were designed to detect examinees’ aberrant response patterns. Two
newly developed aberrance indices, the Within-Ability-Concern Index (W*) and the Be-
yond-Ability-Surprise Index (B*), were classified as the group-based index family and were ap-
plide to practical classrooms. The purpose of this study was to establish and examine the cutoffs
of these two indices through a nonparametric test technique (permutation test) on different levels
of individual ability and item difficulty. Nine simulated data matrices, including all combinations of
high-median-low levels of ability and difficulty, were generated and permuted 500 times. The 90th
percentiles of permutations in each ability-error-ratio cell were calculated and served as cutoffs
for each index. After twenty repeats, an average of each index cutoff was used as a point of ref-
erence for the W* and B* indices, respectively. Findings showed that cutoffs of indices mapped by
ability-difficulty matrices and ability-error-ratio cells from low to high showed a reverse Z-shape
distribution. This was in line with real responses. As high achievers encounter different difficulty
levels of items, they tend to have a high-score distribution. Low achievers tend to have a
low-score distribution, and intermediate achievers tend to have an average distribution. Second,
the high achievers were found to perform more aberrantly on their within-ability items than on
their beyond-ability items. Third, the low achievers performed more aberrantly on their be-
yond-ability items than on their within-ability items. Fourth, the cutoffs of the two indices differed
significantly between ability districts, but minimally different within each ability district. Finally,

several tables and suggestions were also provided as the resolution of the issues.

Keywords: Aberrant indices, Within- Ability-Concern Index (W*), Beyond-Ability-Surprise Index
(B*), Cutoffs
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