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1. The Problem 

1. Importance of Response 
Aberrance Detection 

Over the years, many studies have been 

conducted to investigate aberrant response 

patterns of examinees(e.g.,Thurstone & 

Chave, 1929; Mosier, 1940; Glaser, 1949, 1952; 

Wright, 1977; Wright & Stone, 1979; 

1975). For instance, examinee behaviors such 

as guessing, carelessness and plodding(see 

Wright, 1977, p.l10-112; Wright & Stone, 

1979, p.l70-190; Smith, 1985, 1991b, p.l46 

149)can cause aberrant response patterns. 

These behaviors are reflected in the total 

score, thus making it difficult to infer an 

examinees ability level. Similar aberrance, as 

noted here with respect to persons, can occur 

with items. Just as person-related aberrant 

Drasgow, 1982; Levine & Drasgow, 1982; responses can affect the estimation of person 

Drasgow & Levine, 1986; Tatsuoka & ability through the total test score, 

Tatsuoka, 1982a; Tatsuoka & Linn, 1983; item-related aberrance can affect the 

Tatsuoka, 1984; Wright & Masters, 1982; estimation of item difficulty. 

Smith, 1982, 1985, 1991b, 1994a). Aberrant To deal with this problem, persons or 

responses are inconsistent responses, or 

responses that do not fit the overall pattern 

of an examinees responses. Recently, Meijer 

(1996), in a special issue of "Applied Measure 

ment in Education", explored a number of 

issues concerning person-fit response analysis. 

Relatively less attention has been directed to 

aberrance associated with items constituting a 

test. 

One of the reasons for the enthusiasm for 

investigating aberrant response patterns is 

the realization that an examinees total test 

score often fails to provide a meaningful 

measure of his or her ability level(Sato, 

99 

items that have aberrant response patterns 

should be detected and treated separately to 

get better person or item parameter 

estimates. One remedy following detection of 

aberrance is the separation and removal from 

the total sample, or total test, the specific 

persons or items that are found to be 

aberrant. Lee and Suen(l994) discussed a 

theoretical justification for the removal of 

subjects in item calibration 

Another reason for detecting aberrant 

response patterns is that this can provide 

diagnostic information about examinees, such 

as test anxiety, cultural bias(van der Flier, 
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1977, EJN2) , group diffcrcnccs with rcgard to thOUS3tlc\S of dollars"(p 퍼 에)) 

SCX or racc(Donlon & Rìndlcr, 1:-)79; Harnisch 

& Linn, 19 낭 1b) ， misconccptions Vv'ith rcspcct Smith(19잉) rccommcnd여 a pc‘rson 

to subjcct mattcr, or sporadic study habits rcsponsc analysis as cost cffcctivc as follovvs 

(Blixt & Dincro , H써J). Itcm rclatcd diag 

nostic informa!Íon can also bc uscful in cxam 

dcvclopmcnt. van dcr Flicr(lg82 , p.267) indi 

catcd that 、 arious factors can influcncc thc 

tcst scorcs of diffcrcnt groups , such as 

claritv of tcst construction. famìliaritv \vith 

spccific tcst tasks motivation/intcrcst, and 

rcaction to timc prcssurc. Drasgovv , Lcvinc 

and YIcLιughlin(HJN7) dcscribcd somc 

institutional situations calling for thc 

dctcιtion of inappropriatc tcst scorcs 

"ln äC<:'떠emîc <:idmîssîons lesLîng , spurîousl~' hîgh 

scores can lead to the enrollment of unqualified 

”이 îs possîble Lo perform <:i person ä ll<ilysîs for less 

than 10 cents per person. This is a sma11 price to 

pay to insure th<:lt the score reported accllnltelj 

retlecLs lhe eXämîne• s lrue abîl 이:y "(p.241 

Harllisch alld Lillll(1981a) ]Jrovide μc1ditional 

SUl기)ort for Smith ’s recomrnenc1ation 

"IndiCl‘ 11lcasUllng thc ckgrcc to \vhich thc 

rC'sponsc pattc1기 1 for :'111 individmd is unuswd coulcl 

bc u scd i11 <'1 Vél끼C디.T of \vays. Th이 could iclcntif\ 

i11di\ηdu씨s fOl 、νhorn thc standω d intcr prctation 

of thc tcst “~orc is mislcading , or idc11tify gTOUpS 

individllals ll1 undergraduate. graduate, ιmd \ón이1 at}l)ical i11structional and lor cXllC'ricntial 

profcssional llrogra11lS causc <'1 rnorc 씨.'sclTing historics thm altcr thc rclati、이 difficulty onlc11ng of 

student to be denied adn끄SSl이1 1n emplo、 ment thc itc11ls. 111 élddition, thc itcms that cont11lmtc 

LcsLing. jcrminiüing unSllcccssful cmploy(ιS 1S 

difficlllt and can be γery expenSlγe if contested in 

Lhc COl1rl S. IndividU i"l ls WllO fi"lil 10 ("omplClc “ 
management or vocational trε1111l1g progTam 

condUCl어 by an orgimizaLîon(e.g.. a mililäη 

training schα:J ll may cost the organization man:,. 

<Table 1> 

most to high γall1 cs 011 :'111 indcx for particu μr 

s l1 bgroups cOl1 ld bc idcntificcl and j l1 dg11lC11tS madc 

rC'gélnli11g tl1(' allPTOllllatcncss of thc itc11l contcnt 

for thosc subgrouPS"(ll.l:.j;-n 

DichotOlllOUS Heιμo11se l'attenlι to a 10 1tem Test ltem 

E‘피.1 11lleë 2 ) 4 5 (i 8 () JO Diaμnosl‘ 

0 0 0 0 0 T.JsLwl rcspO I1SC pattcrn 

2 () 0 o 0 () 
Gucssing 

) () 0 () () 0 SlarL 111ναlrele~‘nc、、

4 () 0 0 () 0 I\liscodinμ 
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Idcntifying and diagnosing abcrrant pattcrns to a 10 itcm tcst bclO\v(scc <Tabk 

rcsponsc pattcrns can providc valuablc 1> ) 

information for undcrstanding individual or 

subgroup pcliormancc on tcsts; and can lcad 

to bcttcr tcsting practiccs or to thc 

improvcmcnt of thc instructional proccss; for 

cxamplc, b~l lmproV ll1g itcms or b~l 

idcntifying studcnts in nccd of spccial hclp or 

ιith cxccptional crcativity 

2_ What are the Aberrant 

Response Patterns ? 

In thc rcsponsc pattcrns shO\λ.rn in <Tablc 

1>. itcms arc or 키 crcd from casicst(Itcm# 1) 

to hardcst(Itcm# 10) and all of thc cxaminccs 

havc a total scorc of J. Examincc 1 shows 

thc llsual rcsponsc pattcrn in vvhich hc/shc 

ansvv'crcd casy itcms corrcctlv and hard itcms 

incorrcctlv. Examincc 2 shmvc 키 that hc/shc 

ansvv'crcd hard it이11s (Itcm# H and Itcm# 10) 

corrcctly cvcn though hc/shc failcd mcdium 

difficultv itcms. Thcsc corrcιt ans、vcrs for 

hard it(οms arc highly improbablc and suggcst 

A response paLLern thaL has lmv possiblc gucssing. In contrast to Examincc 2, 

probability, given an IRT model. is cla허ified Examincc:i ansvv'crcd casicst itcms(ltcm# 1 

as aberr띠1L lt is assumed Lhat ex따ninees and Itcm# 2) incorrcctb1
• Onc might concludc 

taking a test ι ill generally ansι er easι that this Examincc is llnfamiliar with thc tcst 

iLems corredly more frequenLly, and hard format or is carclcss. Thc rcsponsc pattcrn of 

iLems correcUv le:-:δ frequenLly. Any situation Examincc t lS cxtrcmcly llnusual bccallsc 

써lich contradids this paUern interleres 、ivith hc/shc failcd all thc casy itcms and passcd 

a valid interpreLation concermng the all thc hard itcms. v\Tith this rcsponsc 

examll1ees ability. Consider the resι:.mse pattcrn, onc might invcstigatc thc ans\vcr 

<Table 2> 

Meas 니 η3 꺼 ent 디st니 rbances associated with the Person(Smith , 1982, p.12끼 

1. SLarLup-LcsL anxicLy. Ull l'사)c(ωd inαmα L rcsponsl'S “L L]l(' 1)(딩 inning o[ lhc lcsl \vhi c1l will rcsult ill 

an under estìmate of the persons abìlitγ 

2. Plodding/Excessive Cautiousness. Unexpected omitted 1'esponses at the end üf test. 1f scored as 

'"αmα L Lhc pcn‘ ms (j biliL\、 will 1)(、 undcr-csLim <-l L('d 
3. Copying from anoLher person. This \-vill result ill grmαs of unexpecle키 resulLs 니"이IghouL Lhe le치 

unlcss tll(' cntiJ"c tcst is α)lJl이 l~smdly this \\'ill Tcsult in an 0、α cstirnatc o[ thc pcrSOllS élbility 
4. Illness. If the onset of the illness occurs dll1ing the test and impairs the pers이IS abi1ity to pe1'frπ11 the 

persons ability will be under-estimated 
5. External Distractions. Extema1 distractions, e.g. , mm，ηng' the 1a、 η1 outside the \vηndmv. can cause a 

pωson 비 pcr[orm bclow his (jbiliL_\' Oll <-l sub-sαLion of Lhc L(애 This \vill íCS 디 11 in ,ji1 

under estìmation of the pe1'sons abilìt:, 
6. Guessing to complete test/Random Guessing. This beh3vior will resu1t in both unexpected coηp('t 

and incürrect resrχmses. Usually it will resu1t in ;:m ove1'-estimate of the persons ;:11꾀1ty 

7. Disinterest!lloredom. Genera1 di잉 nterest in the entire test 01' sectiüns of the test will often 1'esu1t in 

uncxpccL(κ1 in("01TCcL ícsponscs, ícsulling ill <-l ll undcr-csLim<-l L(、 oC Lh(、 pCísons 시bil이 
8. Fatiguc. Long ksts c씨 o[tcn illtroducc a Catig l1c [… tor whi이] ωl1 SCS ullcxpcctcd inα11Tcct rcsponsC's 

late in the test often 1'esu1ting in Zln uncler-estim3te of the persons abilitγ 
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shcct to chcck if thc itcms arc 11끄scodcd. It ShOVv'l1 in <Tablc 1> suggcst that it is 

is casy to notc that thc total scorc of 5 ncccssary to study not only vv'hat scorc an 

m thcsc four cascs docs not rcprcscnt cxammcc rCCClVCS. but also hmv hc/shc 

ι]dcquatcl~l thc pcrlonnancc of thcsc achicvcs thc “ :orc, and why hc/shc produccs 

cxammccs. a dcviant scorc pattcrn. 1n practicι hoιcvcr 

it is difficult to find many of thc abcrrant 

3. Types 01 Person (ltem) rcsponsc pattcrns 씨1ich arc dcscribcd 111 

Aberrant Response Patterns <Tablc 2> and <Tablc ‘>. Mcijcr(1996) 

cxplaincd thc difficulty and pro、 idcd thc 

Thc dctcction of abcrrant rcsponsc pattcrns follovving rcasons 

15 considcrcd an important lSSUC m thc 

mcasurcmcnt proccss bccausc sllch abcrrant (a) due Lo Lhe probabilislic n<iLure of Lhe 

rcsponsc pattcrns may prodllCC an inaccuratc p• "()cedure ur에e↑ -lying Lhe iLem response becausf 

cstimatc of thc pcrsons truc ability. iLem sco• -e paLlerns ma~' noL convincingl~' reflecL 

Smith(H써2， p.127 1강’) idcntificd t、 o typcs of Lhe underl :y ing abernmL b아 1 ，i\'10↑， and (bl becaUSf 

mcasurcmcnt disturbanccs. Thc first t~lPC of abernmL beh써 10r m,i:Y onl~' pla~' a role 、、 i01 ,1 

mcasurcmcnt disturbanccs , prcscntcd III small nUlllber of iLems f1• Olll Lhe LesL Jn ,iddiLion , 

<Tablc 2> , is associatcd with thc pcrson. even if a p,iLLern 1S slaLisliCi111y idenLifie키 as 

Thc sccond typc of mcaSllrcmcnt abernmL Lhe res않πheì αnnol al 、νa\'s be sure of 

disturbanccν5， involving thc intcraction Lhe kind of abernmce underlying LesL penorman어 

bctv\α:-n itcms and pcrsons, IS listcd III because diffeτenL forlllS of abeηanl bel1avior ma\. 

<Tablc :-J>. resu1L in lhe S<illle kind of ilelll sco• -e pi11Lern" 

i\_s sh이.vn in <Tablc 1>, thc proccss of (p.7) 

ordcring itcms from casicst to hardcst and 

invcstigating hm\.' cach cxamincc rcspondcd 

to thc itcms. providcs insights into thc 

pcrson fit problcm. Thc simplc cxamplcs 

v\Tith this in mind. it can casilv bc infcrrcd 

that thc bcst pcrson fit statistic may not 

cxist to cxplain cach t~lPC of abcrrant 

<Table 3> 

Meas 니 rement Disturbances in 이 ving the Interaction be끼ween Ilems and Persons(Smith ,1982, p.128) 

1. Guessing when the correct answer is not known. This usuallγ occurs on items that are γerv 

dif이 ulL for lhe \)erson ,md resulLs in an over-eslimaLe of Lhe persons i1biliLv 
2. Sloppiness/Excessive Carelessness. This usually occur‘ on items that are 、끼ery eas、 for the person 

and results in an under-estimate of the peτsons abilit\ 
:-l. Item Content/Person Interaction. This u에 ally occurs ìvhen one of the skills or topics included on the 

LcsL is OVCT-Ic;jíllα1<π llndcr-Ici-lηlCd. This m바 n'slllL in ;-m OVCT- (π undCT-csLimi-l L(、 이 lh，、 pCTsons 

abìlitγ 

4. Item Type/Person Interaction. 'l"his usually occurs 씨 hen one of lhe ilem foηnaι differenLiall}f favors 

a ]Jcrson. It mav rcsult i11 a11 0γC1" 01" undα cstimatc of thc pC1"SOl1S 씨)ilit\ 

5. Item ßiasιPerson lnteraction. This usuallv üccurs 、，vhen i1 subset üf items differentiallv fi1vürs an 

ethnic group, ag-e grouP. sex, curriculum, or cognitive style. This may re ‘ult in an 0、 er or under 

estimate of the persons abilit\ 
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response pattem. Nonetheless, it should be 

noted that the basic idea of indicating person 

fit comes from identifying both invalid test 

scores and specific types of aberrant response 

pattems. 

11. Review of Fit Indices 

of caution. Also, an easy item that is missed 

provides reason for concem and is worthy of 

caution. One disadvantage conceming these 

indices is that the distributional properties of 

these indices are not known. Thus, it may 

not be appropriate to establish absolute 

critical values to classify aberrant response 

pattems. For example, although a value 

Various indices for analyzing aberrant higher than 0.5(Sato, 1975), or 0.3 (Hamisch & 

response pattems have emerged and been 

developed(van der Flier, 1977; Sato, 1975; 

Hamisch & Linn, 1981a; Donlon & Fisher, 

1968; Tatsuoka & Tatsuokaa, 1982a,1982b; 

Kane & Brennan, 1980; Wright & Panchapa 

kesan, 1969; Levine & Rubin, 1979; Tatsuoka 

& Linn, 1983) 

There are two major types of indices. The 

first group of indices is based on observed 

pattems of responses(for a brief review, see 

Hamisch & Linn, 1981a, p.134-139; Meijer & 

Sijtsma, 1995, p.266-267). These indices 

include Sato ’ s Caution Index(1975) , van 

der Flier' s U Index(1977) , Tatsuoka and 

Linn, 1981a), was suggested as a cut-off 

value for aberrance for the Sato Caution 

Index, no rationale has been provided for 

these critical values (D’Costa, 1993). Also, 

since the distribution of these indices is not 

known, it is impossible to apply a statistical 

test to determine if an index value deviates 

significantly from its expected value 

The second group of indices includes those 

based on Item Response Theory(IRT). They 

have been called ’fit statistics' by Wright 

and Panchapakesan(1969), ’appropriateness index' 

by Levine and Rubin(1979) , and ’Extended 

Caution Indices (ECIs)' by Tatsuoka and 

Tatsuoka ’ s Norm Conformity Index(1982) , Linn(1983). These indices measure the 

Donlon and Fisher' s Personal Biserial(1968) , 

Kane and Brennan’s Agreement and 

Disagreement/Dependability Index(1980) , Har 

nisch and Linn' s Modified Caution Index 

(1981a) , and the D ’Costa ’s B and W indices 

(1993). Typically, the frame of reference for 

detecting/judging aberrance is the examinees 

group. Hence, these indices can be referred to 

as group-based indices. 

An advantage of Sato ’s(1975) or D’Costa ’s 

(1993) approach is that it is easy to interpret 

the results and use them in situations such 

as small classroom settings. Therefore, these 

indices are meaningful to classroom teachers. 

Teachers understand that a difficult item 

goodness of fit between an individual 

response pattem and the IRT stochastic 

model. Real data can never fit the IRT model 

exactly because of the strict assumptions 

imposed by IRT, or because of real life 

measurement disturbances(e.g. , unidimensio 

nality, local independence, guessing, test 

anxiety etc.). Therefore, IRT-based indices 

are based on probability. Response pattems 

with a low probability in the context of the 

IRT model are classified as aberrant. 

Rudner(1983) compared the aberrance 

detection rates of nine indices(point biserial 

correlation, biserial correlation, norm confor 

mity index, modified caution index, weighted 

answered correctly is surprising and worthy Rasch-model fit mean-square, unweighted 
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sizcs , thc 1ikclihood chi squarc tcsts wou1d 

pcrform bcttcr than thc Pcarson chi squarc 

tcsts. 

Dcspitc thc problcms conccrtung thc 

rcsidual bascd approach(Smith‘ lSJ91 b, p.Ei:-l 

1Ci5) , Wright and Stonc( EJ7SJ) statc that thc 

standardizcd rcsidua1 is clistributcd morc or 

lcss normally with a mcan of about 0 and a 

variancc of about 1 

Smith(l9 íS6, 19&~， 19SJUconductcd a simu 

Rogcrs and Hattic( EJH7) argucd that thc 

pcrson fit incliccs dcrivcd from thc Rasch 

modd (thc mcan squarc rcsidual, tota1 and 

bctwccn t st atistics) arc inadcquatc mcasurcs 

of fit, and showcd that thcsc pcrson fit 

indiccs lack scnsitivity to dctcct abcrrant 

rcsponsc pattcrns from thc Rasch modcl. 

IvIo1cnaar and Hoijúnk(l990) , howcvcr‘ indi 

catcd that: 

1ation study to invcstigatc thc distributiona1 ".. il is nol recommended 10 use perWIl fil 

propcrtics of thc standardizcd rcsiduals and indices for lesls of 1ess than 15 0 1' 20 ilems, 

thc scnsitivitv of thc standardizcd rcsidua1 to because in very sh。이 tesls the probabililies 

dctcct abcrrant rcsponsc pattcrns. In his f1uclualions will duminale lhe syslemalic 

study , hc found that, whcn thc data fit thc infonnalioll abüut the fi l"( 1-'.7S). 

Rasch modcl thc standardizcd rcsidua1s arc 

approximatcly normally distributcd, and that Rcisc and Duc(1991) a1so statc that with 

Typc 1 crror ratcs can bc uscd to idcntify short tcsts , fcwcr than 20 itcms, it is hard to 

abcrrant rcsponsc pattcrns. Bascd on his find bcttcr dctcction for unusua1 rcsponsc 

simulation study, Smith (1990) argucd that: pattcrns. Hcncc, Rogcrs and Hattic' s rcsults 

(19íS7) shou1d bc considcrcd tcntativc SlllCC 

.even though lhese SLa tislics are nul thcy on1y uscd 15 itcms to invcst igatc thc 

\rue chi-squa1'es‘ . . Sludies uf lhe disl.ribuliollal scnsitivity of lx'rson fit indiccs. 

p1'ope1'lies of 、이 1-'(、、'righl → I-'anchapakesiln )sμll.islics Smith et al.(1995) conductcd a simu1ation 

shuw thal \he μl i 1s of lhei 1' dislributiuns are study to invcstigatc th c cffcct of samplc sizc 

regu1ar enough lu idenlify oulliers reliably. ï'here on both thcsc itcm fit mcan squarcs , MSCl~T ) 

is 110 praclica1 reasol1 10 use ilny111ing m()re and :VIS(\VT) , and thc t t ransformations of 

complicaled" (p.79). thosc mcan squarcs. Thcy found , for th c 

KogutCl9íSB) invcstigatcd th c asymptotic 

distribution of thc bctwccn subtcsts α，rson 

fit indcx(dcnotcd BF)in which BF can bc 

dcfincd as a mu1tiplication of Smith ' s( lSJB5) 

UBCCnwcightcd Bctvνccn fit) indcx by a 

constant:BF=(J l )UB. Kogut provcs 

itcm fit mcan squarcs, that both un wcightcd 

and wcightcd fit mcan squarcs did not 

pcrform wclL In thcir s t udy , for thc 

unwcightcd mcan squarc to gct a T ypc 1 

crror ratc of .01 , a crit ica1 va1uc of L-\ \vould 

bc nccdcd ψith EiO pcrsons‘ 1.2 \\’ith !)(lO 

pc、rsons ， and 1.1 with lCX10 pcrsons. For th c 

algcbraically’ th at BF lS asymptotically ψcightcd mcan squarcs , thc Typc 1 crror 

chi squarc III both cascs III which thc ratdi.c., thc probabilit y of misclassification of 

pcrsons abilit :v' is known or is cstimatcd by a pcrson as abcrrant) in thc null situation(i.c. ‘ 

thc :VILCvIax imum Likclihood) mcthod from !10 abcrrant pcrsons) wou1d approximatc 0.()()5 

his or hcr rcsponsc pattcrn. if a critica l valuc of 1.2 、ν crc to bc uscd . 

• lOG • 



Q P = ) | UP( U  -  1
i

U
ii

iiθ

Q  P    =  )  |  U,.....,U,U,UP( U  -  1
i

U
i

n

1=i
n321

ii∏θ

]  Q  )U  -  (1  +  P    U  [    =  )  |  U,.....,U,U,UL(  iiii

n

1=i
n321 lnlnln ∏θ

θ

[ ] [ ]{ }  )(Q  )U-(1  +  )(P  U       =   )L( iiii

n

1=i

θθθ lnln∑

θ



θ θ θ

θ

θ

θ

θ

θ

θ

[ ]
[ ]  )L(    SD

  )L(    E  -  )L(
   =   Lz θ

θθ

θ θ
θ

θ

θ

[ ] [ ]{ }  )(Q)(Q  +  )(P)(P       =   )|E(L iiii

n

1=i

θθθθθ lnln∑

[ ]{ }  )(Q  /  )(P      )(Q)(P     =   )|V(L ii
2

ii

n

1=i

θθθθθ ln∑



θ



θ

)  y    ,x  (  cov

)  y    ,y  (  cov
  -  1   =  C

.i

.i
i



)G      ,P  (  cov

)G      ,y  (  cov
  -  1   =  ECI2

i

i

)  P  G  ,  (  cov

)  P    ,y  (  cov
  -  1   =  ECI4

i

ii

]  )G  -  G( )(Q)(P    [

]  G  -  G  []    U  -  )(P  [  
   =   2ECI

2

1
2

iijij

n

1=i

iijij

n

1=i
z

θθ

θ

∑

∑

]  ) P  -  P( )(Q)(P    [

]  P  -  )(P  []    U  -  )(P  [  
   =   4ECI

2

1
2

jijijij

n

1=i

jijijij

n

1=i
z

θθ

θθ

∑

∑



θ θ

)(P  
N

1
  =  G ij

N

1=j
i θ∑

G  
n

1
  =  G i

n

1=i
∑

)(P  
n

1
  =  P ij

n

1=i
j θ∑



A literature review of detecting aberrant response patte rns by us ing IRT• b 

indiccs for thc polytomous modcl is a rcccnt 

dcvclopmcnt(For cxamplc, scc Smith‘ 19SHb, 

1996). Thcrdorc, this issuc nccds to bc 

addrcsscd bv futurc studics 

Sccond, Thc naturcs of IRT bascd fit 

indiccs should bc takcn into considcration 

whcn a choicc of onc of thcm is madc in a 

spccific situation. For cxamplc, Tatsuoka and 

Linn(lms:-:\) suggcstcd that thc ECI깅z indcx 

can bc an uscful indcx in sclcctcd diagnostic 

situations. i\dditional 끼ork is nccdcd for 

sclccting thc appropriatc indcx that fits thc 

spccific nccds of pcrson(itcm) rcsponsc 

abcrrancc undcr vanous typcs of 

mcasurcmcnt disturbanccs 

References 

l\ndcrscn, E. B. (lsm~). l\. g<x)dncss of fit 

tcst for thc Rasch modcl. Psychometrika, 

쩌， 12:1 HO. 

l\ndrich , D. (lf:lSg). Rasch models for mea 

surelηent. Sagc Cnivcrsity Papcr scrics 

on Quantitati vc i\pplications in thc Social 

Scicncc. scncs no. 07 06R Bcvcrlv 

Hills:Sagc Publications. 

Bakcr, F. B .(lmm. ltem re얘)onse theory: 

parameter estimatiol1 tec.뼈iques. Kcw 

York: :'VIarccl Dckkcr‘ Inc. 

Birncbaum, :.vI.(19S2J). Comparing thc 

cffcctivcncss of scvcral IRT bascd appro 

priatcncss mcasurcs in dctccting unusual 

rcsponsc pattcrns. Educational and 

Psychological J.VI easurement‘ 15, 52:i 21:’:.);1 

Bishop, Y. , Ficnbcrg , S ., & Holland , 1'.(1975) 

Discrete multivariate analysis: Theory and 

practic‘e. Cambridgc lVIi\ : Thc l'vIIT Prcss. 

Blixt, S . L., & Dincro‘ T. E. (l9잉5). i\n initial 

look at thc validity of diagnoscs bascd on 

Satos caution indcx. Educ‘'Gtional and 

PsycfνJ!ogiml lvløα‘wrement， 15, 29:i 299. 

Bock, R D.(1972). Estimating itcm paramctcrs 

and latcnt ability whcn rcsponscs arc 

scorcd in two or morc nominal catcgorics 

Psychometrika, :17, ‘겠 51. 

Crokcr, L., & j\lgina ]. (19싸j) . Introdμctùm to 

classicu[ and modern test theory. Fort 

ìVorth: Holt. Rinchart‘ and Viíinston, Inc 

D ’Costa, A (l HSß). T-"a!idity 끼 the l-V. B , and 

S'ato Caution 1，ηdeχes. 1'aα~r prcscntcd to 

thc Sc、icnth Intcrnational Objcctivc 

Mcasurcmcnt Workshop , i\tlanta. C;a 

Divgi, D. R.(lSH1). Docs thc Rasch modcl 

rcally work for multiplc choicc itcms'! Kot 

표 you look closcly ‘ .Tournal 여 Educationa! 

Aleasurerηent， 2:-:\, 2S:-:\ 29g 

Donlon, T. F. , & Fischcr, F. E.(EJ6S). i\n 

indcx of an individuals agrccmcnt with 

group dctcrmincd itcm difficultics. Eduια 

tional and Psych，씨o당iml i'vleα:.surement‘ 

2B. W') 11:) 

Donlon, T.F.. & Rindlcr, S. E.(1979) 

Consistency 얘 item dijjïcu!t),‘ for individu 

als and group.s in the Graduate Recor d 

Examinαtion. Papcr prcscntcd at thc 

annual mc'Cting of thc i\mcrican 

Educational Rcscarch l\.ssociation. San 

Francisco 

Drasgow , F.(1982). Choicc of tcst m odcl for 

appropriatcncss mcasurcmcnt ι!lpplied 

Psycho[ogiml lvleasurement, (1‘ 297 :-lO8. 

Drasgow , F., & Lcvinc. l'vL V .(19&ì). Optimal 

dctcction of ccrtain fonns of inappropriatc 

tcst scorcs . L1pplied Psycho!ogical 

펴easurement， 10, 퍼 따 

Drasgow , F., Lcvinc. M. V ., & l'vlcLaughlin‘ 

l'v1. E.(l9S7). Dctccting inappropriatc tcst 

scorcs with optimal and practical 

appropriatcncss indiccs. "1pplied Psycholo 

• 113 • 



교5국과정핑기연구 저15권 저11 호(20Cχ)) 

gical Jleasurement, 11 , 219 79 

Drasgow, F., Lcvinc, lVl. V. , & Williams , E 

A (EJ í-ì1). .flppropriateness measurement 

with po!ychotomous item response models 

and standardized indices. Crbana, Illinois: 

l\lodd Bascd l\kasurcmcnt. 

Drasgow, F., Lcvinc, M. V. , & Williams , E 

A (l SJí-ì5). i\.ppropriatcncss mcasurcmcnt 

with polychotomous itcm rcsponsc modds 

and standardizcd indiccs. British ‘ !oumal 

of J.V1athematica! and ,'-,'tatistical Psycho 

logy. :-l8, 67 í-ì6 

Glascr, R. (1 919). i이 mcthodological analysis of 

thc inconsistcncy of rcsponscs to tcst 

itcms. Educational and Psychological 

1\1 easurement‘ 9, 721 7:.)9 

Glascr, R. (1952l. Thc rdiability of incon 

sistcncy. Educat iona! and Psycho!ogical 

1\1 easurement‘ (ìO 헤 

Gustafsson, J E.(l9BO). Tcsting and obtaining 

fit of data to thc Rasch modcl. British 

]oumal of lVIathematical and Statistical 

P sycho!og)“ :-r:l‘ 205 2:-r:l 

Hamblcton, R. K., Swaminathan , H. , & 

Rogcrs, H. J_(lSJm ). Fundamenta ls of item 

r esp onse theory. ]\-cwbury park‘ 

California ‘ S i\GE Publications, Inc 

Harnisch. D. L., & Linn, R. L. (19Blal 

Analysis of itcm rcsponsc pattcrns: 

Qucstionablc tcst data and dissimilar cur 

nc마IlU11 practiccs. J ourna! 얘 Educational 

Hamblcton(Ed.) , .flpplication잉 까 ltem 

resjJo l1se theory. V ancouvcr, B.C.: 

Educational Rcscarch Institutc of Brit ish 

Columbia. 

Kanc , M. T., & BrCl1nan, R. L.(l9BO) 

l\grccmcnt cocfficicnts as indiccs of 

dcpcndability for domain rcfcrcnccd tcst s 

"1pplied Psycholog ica! 111easurement, ;1, 

105 126 

Kogut , J_(l9í-ìB). 1\symptotic distribution of an 

IRT pcrson fit indcx(Projcct psychomctric 

asαxts of itcm banking ]\-0. :-lB, Rcscarch 

Rcport Í"ÌB 1:-3). Ncthcrlands ‘ T wcntc Cniv 

Dcpt.of Education(ERIC Documcnt No. ED 

:-l09 lÍ"Ì6) . 

Lcc, P. , & Sucn , H. K. (l9SJ1). Conscqucnccs 

of rcmoving subjccts in itcm calibration 

In \Vilson,M. (Ed. l, Objectíve measure 

mel1t: theOlY into jJractice (2). Kor、、’ ‘:Jod，

~J: l\blcx Publishing Corporation 

Lcvinc, M. V. , & Drasgo애， F. (1982l. Appro 

priatcncss mcasurcmcnt: rcvicw , critiquc 

and validating studics . B r itish Joumal of 

펴athematica! and Statís tical Psycholo!,;ry ‘ 

:-l~). 12 216. 

Lcvinc, M. 、 . ， & Rubin , D. B.W J79l . 

Mcas uring thc appropriatcnc ss of 

multiplc choicc tcst scorcs. J ournal of 

Educatíona ! Statist ics, 1, 269 겠O 

Linacrc, ]. =v1. , & Wright , B .D.wm:-ll . 

BIGSTEPS: Rasch }\1odel Computer 

1\1easurem ent . 1B, l:.ß 11(ì Program. Chicago ‘ MESl. Prcss. 

Harnisch. D.L., & Linn, R.L.WJm bl . McKinlcy, R. L., & :.\Iills, C. K. (l9B5J. 1\ 

I dentijïcatÎon uf a ber rant respon.se comparison of scvcral goodncss of fit 

pat tems(Final Rcport on Grant No. statistics. ilpplied Psycholr~당ica! i11 eas ur e 

c; BO OOD:)). Washington. D. C. National meηt. 9, ;19 217. 

Institutc of Educat ion. Mcijcr, R.R. (1996). Pcrson fit rcscarch: an 

Harnisch. D. L., & Tatsuok a, K. K. (19B:-ll. 1\ introduction. ilpp lied Alea .surement Jn 

companson of appropriatcncss indiccs Education , 9, :-l B 

bascd on itcm rcsponsc thcory . In R. K. Mcijcr, R.R., & Sij tsma, K. (1995l. Dctcction 

• 114 • 



A literature review of detecting aberrant response patterns by using IRT• b 

of abcrrant itcm scorc pattcrns: a rcvic、v

of rcccnt dcvclopmcnts. LlpjJlied mea.'잉ure 

ment in education, B, :261 :272 

]'vIislcvy , R & Bock‘ R D.1l9B2). Bi、νcight

cstimatcs of latcnt abilitv. EducationLμ and 

Psychologiια1 11/J easurement‘ 12, 725 7:i7 

]'vlolcnaar, L W., & Hoijtink, H. (1990). Thc 

many null distributions of pcrson fit 

indiccs. Psychometrika, !")5, 7!") 106. 

]'vlosicr, C. I.(EHO). 1'sychophysics and mcntal 

tcst thcory ‘ fundamcntal postulatcs and 

dcmcntarv thαlrcms. Psycho[ogical Reuiew, 

17, :1앉3 3재}. 

)Joonan‘ B. :\11., Boss, ~VI. W., & C;cssaroli, Ivl 

Collcgc, Kanagawa , Japan. 

Smith‘ R ]VL1l9B2). Deteι‘úng mea.surement 

disturbance.s with the Rasch model. 1'h. D 

disscrtation , Univcrsity o f Chicago 

Smith‘ R l\lllSJH:i ). Test foμ'ness 1.'> a 

per강011α1 issue 1. 1'apcr prcscntc、d at thc 

annual mccting of thc l\-ational Council on 

Mcasurcl11cnt in Education. Montrcal 

Smith‘ R IvI. (19BG). \성lidation of individual 

tcst rcsponsc pattcrns. International 

EncycZopedia of Education(':Y11O 511:-3) 

Oxford: 1'crgamon 1'rcss 

Smith‘ R M.(l9B5). 1'crson fit in thc Rasch 

l110dcL Educational and 1'sycho[ogical 

E.mH2). Thc cffcct of tcst lcngth and IRT Aleasurement, '16, :159 :172. 

modcl on thc distribution and stabilitv of Smith‘ R lVI. WJ앉S) . Thc distributional 

thrcc appropriatcncss indcxcs. Llpplied propcrtics of Rasch standardizcd rcsiduals 

Psychological Al easurement‘ Hì , :115 :1않‘ Educational and 1'sychoJogical 111 ea.sure 

Rcisc, S. 1'.(EJ90). i\. comparison of itcm and meηt， 1B, 557 567 

pcrson fit mcthods of asscssing modcl Smith‘ R IvI. (HJ90). Thcory and practicc of 

data fit in IRT. Llpplied 1'syc‘hological fit . Rasc‘h J.ì1easur ement Transactions, 

1\leasurement , 11‘ 127 1:17. :1(1), 7B 79. 

Rcisc, S. P. , & Duι i\.. ]'vI.WJ9l). Thc Smith‘ R :VI. (HJ9la) . T hc distributional 

influcncc of tcst charactcristics on thc 

dctcction of abcrrant rcsponsc pattcrns 

propcrtics of Rasch itcm fit statist ics 

Educational and 1'sychoJogical 깐lea.sure 

/ lpplied 1's}‘chologic‘'G.I J.ì1 easurement, ment, !")1 ‘ 511 565 

217 226. Smith‘ R I\lllSJ91b). I1'LIRAl: item and 

Rogcrs, H. J.. & Hattic , J A (l9B7). 1\ Montc 

Carlo invcstigation of scvcral pcrson and 

itcm fit statistics for itcl11 rcsponsc modcl 

/ lpplied 1'sycholog ical 1\,1 easurement, 11 

17 57. 

Rudncr, L. M.1l9B:i ). lndividual asscssmcnt 

accuracy. ‘!ourr.뼈 qf Educational κ1easure 

ment, lH, 171 1B2 

Sato ‘ T.(l975) . The constructùm and 

mterpretatwn 얘 .S' P tables. Tok:l'o: ~VIciji 

Tosho 

Sato ‘ T. (lSJ90). / ln introduction to educatùma[ 

infηrη1fltion technology. NEC ‘ Tcch l1.ical 

person analysis with the Rasch model 

COl11putcr progral11, Chicago ‘ MES i\. Prcss 

Smith‘ R M.(EJ91a). A cOl11parison of thc 

powcr of Rasch to다11 and bct\νccn ltcm 

fit statistics to dctcct mcasurcmcnt 

disturbanccs. Educational and 1's、'choJo

gl ι'G.J .lVl e.α.surement， 51(1), 12 56 

Smith‘ R M.1l991b). Dctccting itcm bias in 

thc Rasch rating scalc modcL Educαtional 

and 1'sychologica[ .!Ì1easurement, 뇌이}‘ 

생써 B9B 

Smith‘ R :\II.(HJ96). Polytomous M can Squarc 

fit statistics. Ra.sch Aleasurement Transac‘ 

• 115 • 



교5국과정핑기연구 저15권 저11 호(20Cχ)) 

tions , 10(:1), p. 2)16 2)17 

Smith, R. 11., & Hcdgcs , L. V. (HJ82). A 

companson of likclihood ratio χ and 

Pcarsonian χ 2 tcsts of fit in thc Rasch 

modd EdLlcation, Research and 

Perspectiv‘es, ~， 1;1 51 

Smth. R. 1\1 ‘ SchWll따ccr， R. E.. & Busch. 11 J 
(lSm1c). E:mmining Replication ejfects in 

Rasιh jit statistics. Papcr prcscntcd at thc 

annual mccting of thc j\mcrican Educa 

tional Rcscarch j\ssociation, Kcw Orlcans 

Smth, RJ\-1.‘ Schumakcr, R.E. , & Busch‘ 

I\1.J.(1엠5). Usin당 ltem mean squares to 

evaluate jit to the Rasc‘h model. Papcr 

prcscntcd at thc annual mccting of thc 

Amcrican Educationa! Rcscarch Associ 

ation, San Francisco 

Sucn, H. K. (1980). Principles of test theories 

Hillsdalc , N.T‘ Lawrcncc Erlbaum 

Associatcs, Inc 

Tatsuoka, K. K. (EJ81). Caution indiccs bascd 

on itcm rcsponsc thcory. Psychometrika, 

lSJ , % 110. 

Tatsuoka, K. K., & Linn‘ R. L. (198:-3). Indiccs 

for dctccting unusua! pattcrns: links 

bct、Nccn t\~이) gcncral approachcs and 

potcntial applications. ι!lpplied Psycholo 

gical Jleas urement, 7‘ 81 86. 

Tatsuoka, K.K., & Tatsuoka, M. l\I.( EJH2a) 

Dctcction of abcrrant rcsponsc pattcrns 

and thcir cffcct on dimcnsionality . JoUJηa! 

of E dLlcational Statistics, 7、 ‘Z끄 ‘2:.n 

Tatsuoka, K. K. & Tats니oka， M.M. (lSJ82b ) 

Standardized extend caution indices and 

comjJaris ons of the ir rule detection rates. 

l~rbana， Illinois: Computcr bascd Education 

Rcscarch Lab 

Tomsic , M. , Schcllcnbcrg , S ., & Mittman ‘ 

AWJ87). The ejfec• of poor j itting items 

on the distributions of extended caution 

iηdices. Papcr prcscntcd at thc annual 

mccting of thc Amcrican Educational 

Rcscarch Association, 찌간lshington， D.C 

van dcn \Vollcnbcrg, A. L. (l982). T \vo ncw 

tcst statistics for thc Rasch modcl 

Psychometrika, 17, 12:-:\ 110 

van dcr Flicr, H. (EJ77). Environmcntal fadors 

and dcviant rcsponsc patt crns. In Y. H. 

Poort.inga tEd.) , Basic jJroblems in cross 

cultural psycho!ogy. Amstcrdam ‘ Swct s 

and Scitlingcr, B. V 

van dcr Flicr, H.(lSJ82). Dcviant rcspons(、

pattcrns and cOl11parability of tc st scorcs 

.!ouma! of Cross Cultural Psychology, 1:-:\, 

'267 '298 

1γallcr， M. 1.(1881). A proccdurc for 

cOl11paring logistic latcnt t rait m odd s 

.!ouma! 대 EducatúJ/1a l Jll easur ement, 18, 

119 125 

1γilson， I'vL tEd.). Wm1). Ob.iec‘tive meas ure 

ment: theory into 깅rac‘tice (2). Norwood ‘ 

~J: Ablcx Publishing Corporation 

1γright. B. D.(l977). So!ving mcasurCl11cnt 

problcms 、νith thc Rasch modd. J oumal 

생 Educationa! 111 easur ement, 11‘ 댄 116 

ìVright. B. D. & Mastcrs, C; . N. W J82). 

Rating scale ana lysis. Chicago: MESA 

Prcss. 

ìVright. B. D. ‘ & Mcad, R. J_(l977). BIιJIL: 

Calibrating items and s cales with the 

Rasc’h model. Clúcago ‘ MESj\ Prcss. 

ìVright. B. D., & Panchapakcsan‘ X A. (HJ68) 

A proccdurc for samplc frcc itcm analysis. 

Educatíonal and PsychoJogical 111 easure 

ment, 2~， 2:-:\ 18. 

ìVright. B. D. & Stonc, M. H. (1978) . Best 

test desig n. Clúcago ‘ MES i\ Prcss. 

Ycn , \V. =vI.(1 ms1). U sing sim ulation rcsults to 

choosc a latcnt trait m odd . .I1pp!ied 

Psychological }'vl easurement, 2), ‘212) ‘26'2 

• llG • 



A literature review of detecting aberrant response patterns by using IRT-b 

초록 

문항반응이론에 기초한 적합도 지수의 탐색 

설현수 

(중앙대학교) 

지급까지 바정상적인 문항반응을 나열하고 

분석하려는 지속적인 연구탈이 수행되어왔다 

그 이유증에 하냐는 피험자(또는 문항)가 속한 

집단의 득성에 대한 이해와 더불어 검사조정과 

정에서 비정상적인 문항반응을 보인 피험자(또 

는 문항)을 분리하고 처치함으호 인해서 보다 

나은 검사문항 개받을 기함 수 였다는 이점 때 

문에 많은 연구자달이 핀심을 가져 온것이라 

볼 수 있다. 

본 연구의 목적은 바정상적인 반응형태플 분 

석하기 위해서 지급까지 제시된 다양한 적합도 

지수에 대한 장 · 단점을 소개함과 아울라서， 비 

정상적인 문항반응과 관련해서 각각의 적합도 

지수탈이 얼마나 민감한지플 문헌연구플 통해 

밝혀보고자 하는데 목적을 두고 있다. 

Key Words 문항반응이론， Rasch 모형， 적합도 지수， 비정상적인 문항반응. 
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