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4iBSTRACT

"Outlier studie ".identify 'items for which extreme dtbferences 1n

(:

,

lerformance by ontrasting :grouPS>pccur; these extreme items'are the
..e.....

J . 4

"outliers" refefred to. Review of the siude conducted on tests

receiving major use ip higher education reveals that though one cannot

make-a priori classifications of'auiliers with,confidence, one can with

reasonable confidence predict the relatOely advantaged group for many

. vetbal items if they subselparly ptove to be outliers as follows:

aesthetic-phipsOphical, human-relations or female oriented content

relatively favors females as opposed to males; practical affairs, science

or male oriented content relatively favors males as opposed to females; .

Science content relatively, favors whites as opposed to blacks. For test

content that varies in the degree: of relatedness to minotities, one. would

predict a relative advantage for those outliers that are most related to

The magnitude of the differences found is not, large; perhaps

larger differences would be found if classifications other than,race. and

hex, which.yre the most common, were axed. It has been found that

diffeTences in cultural or national origin produce larger discrepancies
1

. .

in item difficulty than differences in, race*or sex of essentially

native4American groups.



INTRODUCTION

,k
The test item performa4ces of groups "that differ by race,'-.sex or '

other socially relevant characterlatics'haVe long been of scientific anti.

practical interest. recent years such work has frequentlyjgcuseson

.

ng
.

"outliers" in analyzing the perforthance.of suChgroups.on tests.;, By

"outliers'As'meant-items for' which group differences tn performande
. i'/4;

markedly. 41cteed those of most items in the.test orsub-test in which the
..

outlying items are imbedded. The differences on which the.identification

of outliers has been based have been called 'perkformance differentials"

and "performance discrepancies." Carlton and Marco (1981) have identified

19 frialySes of differences in item performance; Linn & Harnish (1979) and

Linn, Levine, Hastings, and Wardrop (1981) offer examples of studies of,

niffereptial item perfarmance.

Three motives for such studies can be identified: one motive i

to arrive at some explanation of observed group differences An performance;

a second s to identify sources of test score variation, that are irrelevant

to the quality for which measurement ls needed so they can be eliminated;

a third is to minimize the unfairness of tests to particular groups of

people. Each of these purposes might be served by identifying categories

of item content that are associated with the particularly good or bad

performance of any particular group relative to another. The identifi-
..

cation, of item content associated with group perforMance discrepancies on

particular items might lead to fruitful speculation as to why that

content favors a particular group, perhaps .suggesting what, or!whether

anything, should be.done about it. in particular, if the source of.
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performance.VariatiOn by 'groups. is irrelevant to the purpose of measurement,. .

,I J

3
, it caivbe eliminated; Indeed, to. the .extent that one can modify the

content of' a' teat ui AffeCting7 the relevant measurement .aspects
'

or.the,inteliectua/ taak4t;pOset, one, can Choose.ccintent that balances
e '

_J out the unfair adVdntage of particular graups (DAlon 1973;. Medley

Quirk,'19721'Flaugher & Schrader,1978).

The-litchi categories of'interest heie ardnat those by.which items-
.

' ' .
. h

are currently.classified..411a .,tests or'subtests.:). :Group. petfotmance

. - ,

differences in the agyiaeatcr:sub,-test tYpes are well...know:Li Knowing

1,.- *6 i. .. ,

0 - .8

t.

1
.

.

abou them has not led to:t.heitcontrol, sand_ itiLis cientifically and
i

.

..,

socially unacceptable to leave it that the,perforthe ce differences..exisr

. ! , -.,,,
' ,I. , . .

"because of" sex differences or racial'aifferencesi It is certainly
*A -,,

Yi.

.scientifically,AinWaianted to' asaociale the differences observed with
l II

hereditary effects or to assume that they are envronmentalXyjmmutable
, . g

. ,

.',
.

.

simply because we have discovered no plausible explanation fof them.'-We'

therefore turn to the examination of within teatim snub-testidifference

N
in item performance to formulate,,hYpotfleses about g Ojedifferences in

test performance.

The purpose of the 'present
g

and related repattain order:to summarize their implications relating

projectwas to review teports on outliers:

,

group differences and item.Con4nt. This review;is confined to studies

of tests that receive major use in higher education., The discussion'
,

uses aptitude and achievement as the majoi category heads. Despite, the

fuzziness of this distinctiOn in many contexts, aptitude and achievement



Can -be clearly enOugh separated in the Studies of interest herd0:.Before.

'beginning:the aptitude section 'of this report, however, it will be. useful

to' give a very, brief review of the research methods involved. Sgepar, 5.

Camilli,°and.Averill (1981) give more extensive discussion, bibliography

Band a3tudY-of theae Methods, Which.they call "procedures

test iteM"biase."'

for. detecting
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METHODOLOGICAL BACKGROUND

/ Several definitions of outliers were used in the studies reviewed

here; they do not necessarily identify the Same items (Stricker, 19131).

These.definitionstaY be differentiated by.the type of item statistic

examined to establish the'extent of the performance disCrepancy and by

th& type of inferential procedure used, if any, to separate outliers froth.

the rest of. the items.

The item difficulty, P equal to the fraction of people passing the

item or a transformation of that fraction, is the most common statistic

examined to express differential. performance. The most commonly used

transformation of P is Delta, which is the probit of P using a central'

tendency of 13 and a standard deviation of four. The. Arcsin transformation

has also been used. A plot of P against Delta produces the .familiar

ogive; a.plot of P -against Arcsin .P bears a very high resemblance

to the ogive. A virtue of these transformations is'that their use tends

to linearize bivariate plots when the axes of the plot are defined by

the transformed difficulties. Indeed the linear relationship is so good

that Echternacht (1972) proposed setting up confidence bands based on an

assumed joint normal distribution of the_Deltas; items' falling outside

the bands would be considered outliers.

Item difficulties are probably used so often because of their close`

intuitive relation to the average group performance. In fact, except-or

conventional allowances for dropouts, omits and guessing, the average

test performance is within a linear. transformation of the sum of the item
.

difficulties. Thus, average test Terformance for a group tends to be

monotonically /elated to the sum of Ps or their transformations.

(
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The item -test score correlation coefficients are sometimes studied
4 .

.also. Differential performance on these:correlations indicates a discrep::

, , .

ancy in the discriminating power
°

of.qn item in one. group, As opposed to

another. In a rough sense, comparisons of such correlations index the

extent to which the item (or test) measures the, same thing in one group,

as it does in another.

Ag J Measures of difficulty or of item test association have been the,

elements of manyofthe comparisons that have led to identification of

items as outliers. In a simpIest;procedure, one calculates for each".
group the statistics on which comparison is to be-based and-takes their.

differences. The items for which the differences are ext me.are the

outliers. This procedure could also,be accurately descri as follows:

Generate a bivariate plot, where items are the points and' axes

are the values of the item statistics computed using the'grOups being
r,

compared; put a 45° ,reference line through the origin of the plot;

identify as outliers those items located farthest from the reference

line. A more common procedure is to use, for each group, the deviatibn

item statistics' from the group,mean, in effect passing the 45° line

through the centroid for the plot-. This'procedure was used by Coffman

(1961), Donlon (1973) and Levin (1970). The prodedure of the plot

reflects the variation in performance as referenced by Performance on the .

est of the items. Angoff and. Ford (1973) further modified the prOdedure,'

suggesting the principle axis of the plotas he.reference line, rather

than the 45°. line through the origin or centroid, and gave equations

for the line and distances from the line. Most studies have used Angoff

and Ford's approach with item Delta values of the different groups



defining the reference axed: Alsing the diptance from the prinCiple axis

.of the item plots will be' referred to.hereafter as:thepelxa-plot method.

In using the major axis; or the-centroid as the reference line,

.overalltest performance modifies the definition of outliers. Indeed an

,item that plote;almost directly on e.45 line through, the would

be identified as an outlier if the:performance of the two groups were

d'Ufficiently'dIfferenin the restof the items '(as happened to Dili-en in.'

his 1973 study of matheMatics-items): .Some Other methods of identifying

. -.

outliers also take total test performance into account in some way. Ode

of them is to prodUce<.matched'am4les by selecting a sample from the

largest group that has the-same total iscore distribution aethat of the

smaller group. Then the 45° line canbe.used as the,reference line'

(Coell, 1968). ,Item 'Delta equating (Hecht & Swineford, 1981), which

computes the qelias on different groups but then adjusts them for popu-.

`lation'differentes and uses the 45° reference line, Was applied by

Conrad & Wallmark ( 1975). Because LI these methods the advantage of-a

group -on an item is defined relative to the common trend rather than

\

relative to the raw. difference, theterm "relative\advantage" isueed

repeatedly in the paragraphs to follow to eMphasize\that the differential'.

item performance is evalUated in the context of the perforManceon all

items.

. ,
.

In'a correlational approach, Stricker (1981) explicitly uses the

\

total test score to control the interpretation of performance differences.

Stricker gets a partial correlation of item perforMance 'with race 'Control-

ling total test scores so ehat,.in a linear system, he indexes the

.

association of race With Item Performance `fo,r people of.the'eame °ability



.leyel. Other methOds allow relaxation o the linearity.requiremellt.bY

controlling on total score using a group by score level contingency table

(Alderman and Holland, 1981). In this approach; which was. PropoSed by

Scheuneman (1979), one hopes that by keepiii score intervals narrow

enough, group differences in total score within theAnter'lials wfll be

minimal, and in the absence of a:group effect the proportion pass would

_be aboUt the'Same. Various indices of the success of this hypothesis

:hai.re been proposed. I

/ 1

Ratherithan use the total score, Wightman-(1979) and Marco (Lord,

1977) have used the ability inferred in a item-response theoreticalrl

approach. They constructed separate item response curves for-tbt

/

groups, and then conducted significance tests to see if the,' arameters

were the same within statistical variation. Content interpretations by
i, A. .

these authors are not available; Lord /1977) comments that interpretation

of Marco s results has not been successful. tricker (1981) also used

item response theory and obtained some relationship with context; He did

not, however, use the item response curve fot interpretatiOn PI results.

Such results'are not, therefOre, available for this .paper.

The paragrapWabove.attempt to indicate the various methods of

identifying outliers in a way that maintains'sOme'rough 'conceptual'

relationship among them.. The methods'

.

,though.they are undeniably related. Not' any great preference, for a
\-.

partiCular method iMiXied..Rather, the methods have their particular

are not essentiallY0.nterchangeake,

advantages and disadYantages that 'have yet to be sorted out. That

sorting excede& the scope of thiapaper.,

o



One common feature of the methods is the use of some numerical

standard by. which the degree of departure from a common standardi

measured. For some methods the standard is the distance from a reference

:line, for others it may be a chisquare value or a significance level.

It is computed for all items in-the test or subtest under study and.
4

tan be used with-a cut score that separates outliers from the rest.

For most ok the studies referenced in this report,the choice of cut

o

scores As based on one of, two types of rationale: statistical significance

or the number of items identified-as outliers.' Where the sample sizes

are large, many outliers are found because of the great power,of signifi=

: dance tests conducted with many replications._ Indeed Donlon (.1973) and

.Stricker.(1981) all/used significance tests with large samples. and found

many;outlierg." We would expect Marco (Lord, 1977) and Wightman -(1979)

also
.

.

many /outliers. 'In such cases the cut score might be very, '.:
.

I.

close to:the average value of the numerical standard for'all the items on

the test.-:--- "result merely stresses the fact that evaluation of the

/

socialsignificance of group discrepancies in performance requires more
j,

information than the significance test, proVides. Angoff .(1981) hag'

concluded that bases: other than traditional significanCe tests should be

sought' toevAluate'differenti,a14erformance in outlier studiqs.

APTITUDE,

Many partitionings of candidate.poPulations,are possible, of course,

but the-usual context of outs er Studies is thatof bias in testing.

\

;Hence we have results.only for'sex,a rade,groupings. -Whenthe two
"

\

principle types of academic aptitude variabeverhal and mathematics,
..,, ..

0
. 1.21\

,

'.k
1



7hre cross classified witnithe two groSPsfOur Combinations result: These.

combinations give the groups of'aptitude studiesthat arevcovered.

Verbal-Sex

Male/female differences in .test performance have long been recorded

in the differential psychology-literature. Traditionally'women are

regarded as more verbal, men. as more quantitative.,, However; the differences

are not uniforth across. items,\ Coffman (1961), based on an examination of

extreme PSAT item differences, hypothesized ihat'items.reiated tepeople"

might favor women relatiVely more; items fglated to "things" might tend

to favor men. He speculated that the test could be manipulated to

produce relaiiveiy better performance for either Sex. Donlon (1973)

noted that the advantage of females in verbal performanCe seems to tav

disappeared. -Jle conducted an analysis like tbatofgoffman.Uaing data

for "a 1964 SAT adMiniStration. Like Coffman, he examithe items with

the most extreme differentiat.perfOrmance*4. felt thatthe Coffman
_ .

surmise was supported. StrausSberg7Rosenberg and DOnlen_1(1975),.uaing

the Delta-plot method, obtainedresults:tbat supported those of Coffman
.

6961) and Donlon (f973)4n\that the'deviantAtems.that.:fowOred.males
.,

':4endedtO be "thing"7related,,and those that favored'fdmates tended to be

"person " - related. Straussberg- Rosenberg and Donlon further elaborated

\

\ the "people" in" principle, by identifying the teat-developer categories

of "world of pra tical affaire-and "science'' with "things," and "aesthetic-
,

41

'philosophical' and ("human relationships" with "people." The definitions

of 'these categories are given below:

. Aesthetics-Philosophy items deal with art, architectUre,

literature, drama,'musici religion,.philosephy;

/

13
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B. :World of Practical Affairs items deal econothics, government,

history, politics, transportation, communication, sports;

C Science items deal with:research, mathematics, agriculture,

engineering, medicine, weather, manual arts, inventions,

.geography, psythology;

. Humaiprelationshies items deal withinterpersonal-relationahips.,
ri, ,.'

7

characterSnalysis, emotions, femilY:

IteMs classified aciording to the e test development.. categories tend to

deviate from the.major axis ofthe Delta plot in the expected direOtion.

Reference to male - female characters seemed not to favor either sex.

Using SAT items in another analysis like that of Straussberg7

Rosenberg and Donlon, Stern (1978) supported:the finding *hat ileethetiC,,

philosophical and human relationship items favored white females -,

relatively, while sciedce and-practical affairs items relatively favored

both black and white males.

Donlon et al. (1980) studied sex differences on the Graduate

Record.Ekaminations Aptitude Test (GRE-AT).',This study also used the

Delta -plot method. Tht results were generally supportive of/the p'reviously -

mentioned hypothesis 'for science, practical affairs, and human'relationships,

though.one item, dealing with practical affairs ran contrary to the

hypothesis. Conrad and Walmark (1975) als0 found a slight tendency

for items on science reading passages on GREAT to. give relative favor'

to males.

Contrasting_with the abae results are thoseof Cowell'and SWineford

(1972). Using the Delta compariSon method to study sex differences on

Law School Admissions Test itemathey found efOentiplly no



instance of interpretable item bias. Rather than usin/some kind of:

significance test, they came t :this.conclusiori'by examining scatter

plots of item difficulties and noticing that:the plots were very tightly

distribt;ted around the major. axes, They 'pointedio an aspect of their

data that applied to those of other testing programs as well - -that .

.,.cross -sex correlations of item diffiCulties/iend to be in the very high

nineties. Thus,departures of Delta from the major axis'are actually
.

.
/ ..

,
. .

very small in,nuMericalmagnitude. Francesco (1975), in. an enalysis.,of_.,

variance, found that fro6,80 to over ,90 percent.of variation.. in transformed
/

1

'item difficulties was due to items/aalone; item by sex interactions,

though significant, counted for only one to three percent. FranceSco

implieS,-hoWever, that a more Sensitive examination ofdifferences:would
/

have led Cowell and Swinefor4 to a different conclusion. particular
/

FreaCesco felt tilat the use of:significance tests rather than examination

of the plots would. have /Identified outliers.

That sex differences in LSAT. item performance are related to item

characteristics wasidemonstratedfn the uptiblisH-e'd study by

Francesco'(1975)/who-Correlated sex differences in difficulty with a.

number of rated characteristics of items. Few of her correlations were

significent but the traditional finding. that math favored males and

.

verbal favored females was observed, and-the inClusion-of content on

business,
/
Work, and money favored. males.

r /
Siricker (1981) also examined GRE7AT.and wIth a somewhat different.,

.significancetest, found very few items that differentially favored males

or females interms of item,difficulty. He supplemented the test

deVelopMent claseificatibns with two-categories for explicit reference

15
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to blacks and females, but found no significant-difference. He did,

however, fiid significant content differences on the partial correlation

f items with sex, ,controlling on total-score. In these correlations'

the aesthetic-philosophical, human relationship, and female reference

partial correlationstended to be poSitive, while:thOse onthe world

of practical affairs and science'tended to be negative. ,Fositive

correlations indicated a favoring of females, henCe these results seem

to support the previous ones, although counter, examples occurred with

,somerfrequency in Strickeris data:.

Sinnott (1980) analyzed sex differences in item performance on

Graduate Management Aptitude Tests (GMAT). In her study the females.

out - performed. the males on verbal materials. Her finding on national

origin is mentioned in.the. achievement section of port under

national origin.

Verbal-Race .A;Ae

fel

As with male-female differences, race differences in verbal perfOr-H

mance on have long been known. Using analysis of variance at the

item level, Cardell and Coffman (1974) noted item.by race interactions,

as did Cleary and Hilton (1968). Angoff and Ford (1973) used the Delta,

'method, which was alsoused by Cowell (1968) in an early unpublished

study of the February 1963 Admission Test for Graduate School of Business

(now GMAT). Cowell found a number ofellitems on which performance was

relatively discrepant, but no interpretation of these differences was

offered.

A series of analyses of item performance discrepancies by race has

been conducted .using the Delta.'.plot method with Scholastic Aptitude Teat.
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,

itemd. As regarded one of these analyses, SterCs (1974) only finding,

on content was that iw9 items thatfavnred whites were based On science

reading.passages. No verbal content effec as reported in a later:

analysis.(Stern 1975),.bUt Cook and Stern,(1975) report that narrative

and "minority relevant" reading passages were associated with reading

comprehension items that were relatively easier for black candidates..

Stern, in 1978, found a minority relevant passage easier for black males,

als0 finding that an argumentative reading passage favored blacks and.i

humanities passage wasrelatiVelydifficult for black females. :Blew

and,Ishizukt -(1978) 'd Blew and Stern (,1.979) reported additional

analyses-of SAT it but no
.
Content differences were noted. EXamina-

tion of all these studies reveals that (1). when a science reading compre-

hension outlier is found it is withoOt exception relatively more difficult

for tdacks, (2) when a social studies reading outlier is found'it is

without exception relatively easier for blacks, (3) average deviations:

from the Delta plots are-consistent with the Outlier findings (1) and (2),;,.

.and (4) "Minority relevant" items are found only in humanities and social.

.studies items.

The finding that-iteMs based on passages judged minority-releVant

were relatiely easier for blacks was repeated by Conrad and Walimark

(1975) using the.GRE-AT.

StriCker (1981), using "-his partial correlation of race with item

performance controlled on total score, found that for males, aesthetic-,

philosophical and human relationship content favored blacks relatively;

world of practical affairs and science favored whites relatively. In

17



contrast with Cook and Stern' (1975) results, Stricker's data do not

yield significant partial correlations associated with'the presence of

"black content."

Meth-Sex_

As with SAT4erbal items, Donlon (1973) studied the difficulty

differences of SAT math it ms folOales and females. He found that,

the test examined, the ite sthgt seemed purely algebraic, as Opidsed.to

those with some story or real world, content, gaVe males lese.of an

advantage than did those with verbal. content. Donlon, Ekstrom and.;

.

Lockheed (1979) have found that verbal content tends to be masculine

oriented, and thatmasculine orientation ig related to relatiVely better,

performance by males. Therefore the relative advantage of females on the

Turely algebraic material might not be due to the nature of. the mathematical

processes involved but, to the sex orientation of- the language. Indeed,,

to give an exception that supports the rule, items about shopping and the

laundry, which are thought to be topics more closely related to women,
o

relatively favored females.

Straussberg-Rosenberg-and Donlon (1975) analyzed the SAT using the
.

Delta plot method, and found that geometry and arithmetic items Were

relatively,easier-for males, algebra, elementary nUmber theory and

letter addition (filling in missing digits in multiple addendum addition

problems) were relatively easier for females. They also found that real

world reference items tended.relativelyto favor males.

In contrast to,the SAT results by Donlon and others, those by

Stern (1478). do not reveal a monsistent outlier difference in item

performence by sex, nor do those of Conrad and Wallmark (1975)4 and-



-.00°'-
.Stritker (1981). Indeed in the report yDOnlon et al. (1980) Of GRE=AT/

math items, the content interpretation outligs is nOt.evident.
! . .

Sinnott'(1980).found some significantly discrepant performances

:in the GMAT. She reported a tendency for word probleMs in probjem

solving items rellatively to favor men. One nonwordprobleMthat favored

..men was 'a geometry.item.

Math-Race

-41-14- As with verbal content race differences have long been a known

v.aapect of mathematical test item performance, but few conten. oriented
4

factors that contribute to these differences has been reporte . In an

early study of the ATGSB, Cowell found a tendency for items involving

percentages to be relatively more difficult for blacks, a finding

that was'not repeated.in Sinnott's (1980tudy of the GMAT. Neither:

Was it repeated in an analysis conducted for CEEB in which Braswell:
e

(Cook & Stern 1975) examined items identified as'producing discrepant

performance levels between blacks and whitea. However; Braswell did

note that four.of six outliers dealt with ratios; In a subsequent

CEEB anal sia (Stern 1978) four out of five items that were.relatively
/)

harderior black females than white fet#es dealt with dedimals or
4

fractions, though Stern did not list this trend:aa a finding of the

atudy. No other content inferences were giVen in thiaiaeries,

. ,
In an analysis of data for a

e°'(
Gle-AT administration, Conrad. and

Wallmark (1975) found that. blacks haVe relativelY more difficulty with

.items that required the.structuring of solutions to. problems by translating

words to algebraic expressions; items with relatiVely less difficulty



r

IF

for blacks Tequiredmore straightforward, application of quantitative

processing.

ACHIEVEMENT

0

T
,

hough many types of achievemeng-tests

/,
that balm been the subject, of outlier study Is few.

in Verbal and English-achievement for various lang4ge,back

Though there, is a large literature on sex differendes

s on sex differences in achievement

the4hysics area (Lockheed, 1982). Finally, the*

where the achievement test items performance of rtiO:i

o.

Language of National Origin:
4 1.,

Differential item performance that is associat ;with the language
,

of national origin is of=particular interest
iii"theAest of English as

k

a Foreign Language (TOEFL), invart.beCause thestUdies :contribute evidence
. .

of construct-validity of the test, which isUSed in foreign student

admissions. Correlations between item difficulties suggest that differ

ences across languages exceed those found across sex Or race in the same

language. It will be remembered chat across the groups examined for

verbal and math aptitude in English; the vocabulary item. Delta correlations

were in the 90's. In contrast, Angoff and.Sharoil (1974) found a correlation

of .73 for Delta of. Spanish examinees, o#eof .88 Deltas of Gujarati
_

examinees, against Deltas of a sample 'from the general TOEFkpopulation,.

which .£s a mixture of these and Other language groups. Comparable

correlations for German, Arabic, Chinese and Japanese testtakers were

2 0
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intermediate'to the Spanish Gujarati values. Also, Alderman ,and Holland

(1981) studied TOEFkitqm,difficulty intercorreAtions for six language.

groups: CerManic,,Spantsh, African, Chinese, Japanese and Atabic. These

correlations were reported:by section for two adlinistrations and.range

ftom .43 to .93 with a median value of.80. Alderman and Holland.(1981)
...

also drew two Chinese samples fciV each administrationj. the correlations

Of ,Deltas for both pairs of samples didnot drop beloc.c.99 for any item.

type'. 'Clearl'y, discrepant performances are induce4 by differences in

langUageof national.otigin.

Alderman add Holland (1981) attempted. to discover a linguistic

ex'i.tination of the discrepant performances'by asking speCialistsin,

English as a second languageto examine the items, distractora and item

statistics from one administration, then to formulatt some linguistic

explanation of the.differences, and finally,to.apply, the principles in an

attempt to predict thoge items that will produce discrepant performances

in a second administration. Unfortunately, there are no principles to

report because the attempt. wasquiWuntuccessful.

Sinnott-(1980) studied discrepant item performances for foreign

GMAT examinees who claimed flUencYln:Chinese, English-',.French, Indo

Iranian, Japanese or Spanish. She also obtained perforMances by a sample

of examinees that .claimed U. S. citizenship. Sinnott found that One

passage, which was answerable if one were familiar with the times of

Roosevelt's New Deal, was relatively easier for Japanese ezamtnees. She

speculated that the reason that the other groups did'not find the New

Deal items especially easy was that they werenot as well acquainted with

that period of Amertcan History, or that their command of English as a
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group was good enough that they needed no supplementary knowledge to read

7

the paragraph effectively. No trends were uncorred in the section on
1 1

practical business judgment. In'the English usage section Sinnott found

items that were relatively easV:for foreign examinees and that tested
f

basic principles of language -- principles whose usage is prone to impiOveMen6 t

by drill. Indeed, the foreign examinees did as well or better than the.

U. S. candidates on some of these items. Sinnott's dlivssion suggests

that foreign candidates deal with the English language in a formal

way, and are not affeCted by awkward but correct phrasing/.

The use of GMAT allowed Sinnott to present the only comparison of

foreign population on math item difficUlties. Her, principle finding was

that if the item dealt with real world concepts expressed through language

the foreign candidates had more diffiCuity than with symbolically expreased

problems.

Achievement -Sex

It has already been pointed out that when items are found on which

discrepant performances by the sexes occur, science content is often

involved. This finding could beSharpenbd loy a,study of outliers on

physics tests. Such a study was conducted by Wheeler and Harris (1981),

in which data from a CEEB physics achievement test were analyzed. The.

test covers Mechanics, electricity and magnetism, optics and waves, heat

and kinetic. theory and modern phisics. Males out-performed females on

the test, though the authors show that' the performance is related to the

amount of preparation in physics, which favors males. Unfortunately,

adjustments for math aptitude were not available to the authors because

22



of limited funds. plot analyees failed to detect any striking
, 4

tendendies for particular physics content areas toTroduck6Utliers
sc

except-for modern physics and electricity and magnetihm, which favored

.

males, the content categories.prodUced-nwoutliers or prddOced them for..
0

both sexes. Modern physics produced-Only one".outlier, and `electricity

and magnetism produced three. The Wheeler and Harris (1981) study is the

only. achievement test study of sex differences that was found.

Achievement -Race 1
. . -

The items of.the Common Examination part of thelNational Teacher's

Exaidnation,(NTE) have been analyzed in a study by Levin (1970), who

'noted that NTE Commons examination developers had made four assumptions

about test performance on literature items by, blacks and whites:-

4 Questions on black literature, questions. dealing: with black

artists and musicians, and questions. dealing withthe black_

experience will be easier 'for-black students.

2. Questions calling,for the analysis of given stimulus materials

and questions calling for an understanding of material actually

presented to the student, will be easier for black students .

since'their preparation can be.assumed to be less thorough in

factual material.than that of his white counterpart.
p.

3. Questions that rely heavily on factual recall and that deal with

earlier literary materials (Chaucer, Nerson,, Donne, Greek

myths, for_example) will be'more'difficult for black students,

again, because we assume their. preparation to be less thorough.

in conventional and traditional literacy-matekials.

2.3*
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4. questions eaIiag with,contemporary materials, 'itithit,'

"relevant" I teratUrei will be relatively easier for black

o

students who ,eight be assumed to be particularly aware of

. American socia problems and interested in material treating

such live issues:

Levin noted,.

.7Based on these belief: group of items aboutblack authors

or black experiences e included in the test. As measured

.

by thT average th e items pro ved easier for the `145

black students from southern Negro Colleges than for 200 white

-students from southern colleges. Thus this small study bears out

the first assumption above. It was the only one supported by the

analysis, as will be seen..

4f*

evin found that) "items on Shakeipeare,

Chaucer, Oedipus, Milton, Arnold, Donne Keats-, Wordsworth, even,_.

the 'Rivals, and questions ili4ronolOgy and genre proved relatively

less difficult for black students. In American literature these,/,/

students compared favorably on qUestions dealing with such figures

as Emerson and Thoreau. Thus statistics on these items suggest

that black students receive a. more Conventional and traditional

literary education. titerary 'Giants,' and major documents and.

movement's would seem to be emphasized and:literary histOty must

have a significant place id' their training. Items mtich.prove

relatively more difficult dealt with Dylan. Thomas, Browving, Byron,

'Lamb Shaw, Tennyson, Williams, Wilder, even T. S. Eliot. The

students proved weak in literary analysis. It may well be that
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colleges emphasizing literary history tend to scant close, reading,

new critic4sm, and intensive examination of theyterary texts ,

ell

Ce tainly, thd latter represents a more modern approach to literature,

1

and colleges that train these black students may simply not have

caught-up in this sense. '
-, -

It is also'quite possible Oat test questions demanding

:verlial facility, skill with dealing with nuance and drawing

inferences are more difficult because verbal manipulation is_the

area where disadvantaged Students appear to Wweakest. Whatever

the-explanation, the item statistic suggests that students frO6

black colleges are abiXe to perform better when asked to deal with

factual material dependent upon recall if that factual material

centers upon the most traditional elements of literary study.

[Levin noted further that the black students tended to find]

historiCal:questiona dealing with ..structural descriptions especially

difficult, perhaps because the focus of these questions is not In

accord with the more traditional kinds of preparation they have

had. Instruction in the history of the language has become much

more pervasive as required course for teachers in the last 20 years

The field is understaffed, and stiff competition for available

linguists is still a problem in academia. If black colleges cannot

meet this economic competition, they may not be providing modern.
or

language - linguistic instruction. The generalization regarding .

historical questions'dealing with structural descriptions seems to

be sup?orted by black students' scores on language structure.
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thin section items are Couched in the traditional. terminology

of grammar and the figureS suggest that this thaterial is .more

., tr, !

familiar to,l)lacksittndents. Composition and rhetor...
Lanz!', to a

1
,

lesser extent the structure items require the atudeni.toAetil 'with

language in context and to:abatract.from a verbal situation an

appropriate-deacriWon or .evaluation.

The test includedthe small but significant number of items on

contemporary. literature. It is interesting tOTnote'that there is

,

'no evidence that black:Students are'particularly.strong on such

materials as Catcher, in the Rye, or Portnoy's Complaint. .If they,

are 'with it' it is' in relation to 'with it' material that speaks

to their condition, not the literature of middle-class-hang-ups.

. Tolkien, VonnegutOennssee Williams, film directors and' Orwell

ar,g rlatively more difficult for them.

-*With this.reault, three of the four ,hypotheses are contradicted and the

definition oi 7black content" was formulated as content that, while
4 ,

difficult for most examinees, isspecificalIy related to black examinees

as well, as being credibly ieIited.to the academic field with which the

examination deals.).

47Humphr\es (1979) studiIa the relative performance of blacks versus

the total gronp4of NTE CoMmons Examinations takers. This examination

has several sectiona. Items within each of several categories in each

section were classified on Judgmental. grounds as having highly similar'

content. Humphries Calculated the mean percents pass for the items

in each content category. When these percents are-transformed into

Deltas-and examined one notes that.science was relatively difficult for

2 6
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the blacks and SoCial stUdies'reiatiVel y easy. Some difficulty. in

interpreting this study is typified by a

Education area.-Oneof*the contents in 'Professional EduCatiofi'deals- _

withhistoryphilOsophy and sociAr'develOpplent relativA:to education.

This.content was relatively most difficult` blAcksaA.-CoMpared-wfth-
,

esult in the Profeesional

the other conientsiander Profestional Education.: HOwever,-When the
,

ProfeSsiOnal.EducAtion items were-Aepeiately the Delta plot

-.the outlierS were all from 'other. contents! Hence the interpretation

:of the tesUlti of this study is'AUite unclear. Even so, the attempt to

formulate and': evaluate content-Categories that may bA,.related to

item performOce is a highly de.sireable featu(e of thA.s:studY'.:
. .

_-
The ecistence of a,number ofOutlier'stUdieti of tests :commonly used.

-in higher education invites an integration of results; 4:he, patterns of
,

..
DISCUSSION

-

confirmatiod ana.contrast may lead to broader conclusions -.or conjectures

thad could be reached by focusing on anyone test or,test :ptogram.-,

Granted that different methods and Authors are involved--; still it is T

jikely thak any Otis

produced'bicontent vat ation should come through. One looks forAmiterns

.

/

of results that might suggest experimen4S1 or survey:reiearch to

g strong basic variance differential performance
.

Critical tests. of hypotheses' based on ,the conjectures

on the-social-processes that might be respOnSible.fOr item performance

including

,

differential. One Attempts to turn hindeiiht. into foresight fot subseqUent

forms to:emerge .frOgi the teg development process. onceivably curriculum

recommendations could result.



The implications to be drawn here Must,'however, be constrained: by

the fact that po content classifieation has been discoveteC.by: which

one can identify an outlier with confidence. Estimatesof,the actual.

' ' :
.

.
,

magnitude, of the effects for any particular claisifiCationhave been

infrequently made, n part because each classification includes some

non - outliers, which.are not examined in outlier studies. With more

extensive studies of the content classifications thaOlaVe been used ).

to date-one would expect content, effects lid significant, but modest

in siie. This expectation exists because-the correlations.between.

Deltas for-groups for whom English is essentially the basic language

tend to'.be in the nineties. These large correlationS leave little room

for deviation from the major axis ,of the Delta plots. }3Ut where language

diffoionces are involved the opportunity for differential performance J.E;
o

much greater.. It has been pointed.out that lower correlations obtained

. when Deltasfor items trOM various language groups eking/ the Test:of

English .as a Foreign Language are compared. The lowest Correlation

between, Deltas, .,60, wasobserved.by Angoff and Modu (1973) who adminis-

tered Spanish-and English=language,VSiSions of the same items to Puerto

Rican andiAMerican students respectively, and:then correlated-the resulting,

item Delta's. Vnfortunately, no reliable content effects on'the differential.

:item performance of gtoupa with different language,backgrounds have; been

Catalogued as Yet.

.

ThOUgh one, cannot make a.priori classifications 'of outliers

with confidence, one. cad with reasonable confidence preditt the relatively
4

advantaged group feir many items if they subsequently prove to .be outliers.

For verbai items with aesthetic-philosophical; human relations or female



oriented Content one would:predict a relative advantage for females as

opposed to males.' For verbal items involving practical affairs, science

or male oriented content one would prediCt a relative advantage for.males

as Opposed.to females. For verbal items-With science content one would

predict a relative advantage for'white0 as oppotied to blacks. For test'.

con that varies-in the degree or - relatedness to minorities, one-would

predict irelatiVe advantage for those outliers -that are most related to
;f.

minorities.

These findings do not support the notion that "bias" is what

outlier studies discover. _True, certain.cf the''"female7" and "minority

.

.related" items introduce content that seems clearly extraneous to the

purpose of:the test.' But:other content categories can beregarded--

diffeuentlyji For examplei..the :existence. of relative:disadvantagte for

blacks on physical science oriented.material doesn't necessarily mean

that verbal items should not be administered with physical science

content; too little is known about aptitudes to make that tecision,

though excision of the material is one alternative to consider. What the

finding does point up is an edutationalteficit that might,he:worth'

addressing further. Clearly the findingsof:Wheelet and Harris (1981) do

not establish that certain facts regarding modern phypica:.and magnetisM:

:should be struck out of a physics achievement examination because females.

exhibited arelatiVe dIsadvantage when asked about them. Rather the'
. .

subject is what it lai.but there are some eduC4tiOnal:problems as regards

women.

One must also keep in mind that the content ctegoriefkrefer.to
, %

content encountered in test items and shOuld not be generalized beyond
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that context. Consider for example, the finding that human relations

relatively favors women and that practical affairs -such as business

relatively favors men. These findings might seem_ttrange.to students.

of management and business, 1410.1earn that interpersonal relations,

will be.extremely impOrtant in their. futures. and who might conclude .

that skill in human relations is essential to much that is practical

in affairs. To them, success in practical affairs entails success in

human relations con rary to what the test items might seem to imply.

While there is pro iya way to'rationaliie this apparent contradiction,

one might nevertheless learn from it that the translation ofifregularities

"in the world".to principles concerning the effects of test.item content

on differential item pefOrmance, as well as in the other direction, is

not straightforWard. Theories about what makes tests "biased" are

probably oversimple.

In the paragraphs above it has been noted that, the outlier studies,

which originated in the'context of bias research, don't nece sarily study

bias and may not be able to discover. large effects even if hose; effects

prove reliable. To aVoid beingoVercritical,:pote. that th outlier

studies were reasonable to do and wouldhavq.yielded.a cons derable

payoff for a very-modest investment if the results had been more substantial

and interpretable. To make progress, though, it seems that.all. of the

.traditional scientific .stagei are needed: collection of Anecdotes,

formulation of hYpoOeses, survey and experiment-,)andytheory construction

and confirmation. We seem.currently'to be in' the anecdotal' stage having

"some difficulty in the forMulation of hypotheses. We are in the anecdotal



stage in that we are observing the pertinent events under uncontrolled .

conditions afforded by the use of operational tests which are not designed

to teat these hypotheses. Outlier items, each with many characteristics,

are identified with the onecharacteristicrhathappena_tOibe ofinterest

in a, particular study being selected as the reason for the variation,

i.e., the "cause is selected and the anecdote is completed. But for the

moot part, the enunciation of generalized principles and the evaluation

and modification of those principles through survey and experimentation

has not occurred. Ira, mechanisms have been applied to the operational

teats to ensure thatfvariation in item characteristics will be limited.

One such mechanism is the test - sensitivity review (Hunter & Slaughter,

1980)2 which is intended to eliminate possible.offensive items from the

test. We are not suggesting that offensive items must be. introduced into

operational tests; we are suggesting that the screening of items should

be accompanied. by an empirical evaluation of its effects. Surely such

screening has a value, indeed is essential in, the modern political

climate. But to ply it so rigidly that there is no opportunity to.

eValUate the reality of any anticipatedoconseituenCes,to:test behayior may

not be the best course, because the study of differential' item performance

is worth pursUing for:several'reasons. First, a continuing effort to

produce better tests is. generally regarded as desireable. For example,

. .where test items handicap a particular group by introducing content that

is essentially irrelevantto the oharaCte4sric being measured, that

,

content should be discovered, modified, elimidated or counterbalanced
.

With content that works in the, opposite. direction. Indeed, fairness )

demands that extraneous influences be eliminated or balanced. But. if not
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. .

differential effec,ts of_consequence can be discove ed and the intuitively

obvious hypotheses fail, the documentation of the research that yielded`:

the null-results moves the burden of proof to the critics of the testt;.

Second, the test population can be conveniently partitioned using.on a

variety of demographic characteristics because: there is considerable

demographic variation in the examinee population. Fremer:(1981); for

example, has suggested. studying differential item.perfOrmances of rural.
t

and urban,examinees--a partitioning for which he has aome,anecdotal.data

and one that is. otherwise unexamined. Thira, diffeientialitem performance

studies have logistic value for developing scientific. understanding. The

items .vary in ;loony way's that are not described by. subtest titles and can

sample a wide variety of cognitive performances. The logistic mechanisMs

for doing differential itemperforMance studies are convenient, as

compared with other. scientific manipulations, .since they could be intro"

duced as minor. manipulations in the context of ongoing testing efforts;

the results, if phrased in suitable terms, could lead to hypotheses,

research and generalizations concerning other types of cognitive.

performances.

It should be mentioned that there'haS been some movement in the

direction of hypothesia development.-Hlevin (1970) has been quoted

extensively to showhOw she departed from a set of h ()theses and arrived,

through theexamination of data, at a better understanding of the test

performances of her NTE examinees. Donlon (1973) payed careful attention

to the conceptual aspectof his work and was able to improveon the

hypotheses formulated hi. Coffman (1961). Alderman and:Rolland (1981)
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inclhded the use of substantive experts in an attempt to develop conceptual-_

izations. Francesco (1975).end Stricker (1981) -both applied conceptualizatiOns

to all items and evaluated the results empirically. SCheunemann's (1981)

ongoing study involves manipulating itemp-in accordance with hypothesizedi

characteristics to see if control over differential performance. can be

achieved. This latter study moves even further down the line of scientific

development.

While we might.not recommend all he detailsof Francesco's .(1975)

methodology, the general approach merits special emphasis, She obtained

'ratings of test items using judges who were. not aware of differential

item perfOrmance data. Theltems were rated on seyeral characteristics';

correlation and regression analyses used the ratings as independent

variables, with item performance differences between groups taking the

criterion side. Such studies have the following advantages: (I) they
/

.
treat the items as hfving the characteristics in degree rather than as

all or. none phenomena, (2) all of the items contribute to determining the

relationship; between the characteristic! 'and differential item performance,

.(3) the study creates defined characteristics that can be carried over

from study to study rather than formulating them ad hoc, (4) the study

. -

anticipates future application by defining the judgments to be made, and

(5) one seteof data can, rather conveniently, be the.subject of several .

rating studies that can lead to improved rating"criteria.-

Methoaologies other thanthOse on which the outlier studies are

haseiare also needed, especially if one raises the possibility that

the groups on which data have commonly been conditioned in the outlier,

are not most likely to be those whose use would leadto control of
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differential performance. Perhaps it would be more effective to discover

-similar performinggroups using only response data. Yeats ago'Lazarsfeld

confronted the problem of.inferring a typology of examinees based on

dichOfomous data, whi indeed another way to approach the problem of

differential item performance. As opposed to the. recent outlier studies,

which ask "Are there:items that differ for certain groups in terms of

their difficulties?", studies based on Lazarsfeld's latent claSs model

(Green, 1951) would 'ask "Are there groups with different vectors of

probabilities: of correctly responding to the items?" Actually, if the

Lazarsfeld question is revised to classify as group members those whose

probability of correct responses are proportional; then the two questions

becomb different sides of the same polyhedral solic4 For unless more

than one. substantially sized group of the.:type Lazarsfeld sought exists,

partitioning subjects to produce item difficulty plotS shougnq yield

meaningful resulta.regardless of the basis of the partitioning. If the

existance of more t an one group of appreciable size is indicated, the .

nature of the groups would be sought by examiriingitem difficulties for

4

the groups as well as demographic or other data. Such a study would no

doubt have the not insignificant advantage,of demonstrating that even

though sex, ethnic and racial groups are related to the types of groups:

the relationship is not perfect, and hence we would.le more reluciant,to

conclude that ethnic grOup membership "causes" performance differences.-

Another side of the polyhedral solid is occupied by Donlon (1966'

who has suggested that individuals' responses could be .correlated

with item difficulties to obtain a "personal biserial" correlation
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coefficient! People who get easy items wrong and hard items. right to

an appreciable extent differ from the majoritY;'if those with low

personal biserials made, among themselves, similar responses they would

constitute a group in thOILazarsfeld sense. Thus, as with the latent

structure model, a product of the anSlysis could' be the identification

of groups with members who respond similarly.. It should be. mentioned

that Harnish and Linn (1981) have discussed a'Whole family.Of_indices

that are related to the'personal biserial; Tatsuoka and Linn (1981) -have

discussed other-approaChes inclUding that of item response theory.
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