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roL W To détermlne if tryout samplés. typlcally used for |

L item selection contllbﬁte to test bias aainst .minority groups, itenm..

anglyses were made of the ‘California Achievement Tests using seven

sub-groups of the standardization sample: Northern' White Suburban?”

Northern Black Urban, Southern White Suburban, Southern Black Rural,

‘Southern White Rural, -Southwestern Mexican Urban and Southwestern

Anglo-Americar Suburban. The best half of the' items in each test were

selected for each group. Typically about 30 percént of the items in

the upper, half of -the distribution of item-test cortelations. for a

‘group on a test ‘did not meet this criteridn with another group.

_this crlterlon minority groups wvere re at1ve1y similar as were the
three suburban groups. fThe resulting unique item tests did not
correlate well with each\other. Scores of minority groups were .
relatlvely ‘better on the'selected items. Thus, standard item ST

. selection procedures’ produce tests best suited to groups like the
majority of the tryout sample and are therefore biased against other .

¢ groups to some degree. This degree varies. Ways to mlnlmlze th1s bias
need to be develope (Author/HS) .-
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- - S ' DESCRIPTION OF sTHE STUDY, L

) Statement of the Rroblem

The tandardlzed achievemerit tests, used, in schools are oftei'x said to be ‘biased against,

and \thus® inappropriate for, chlldren ‘belonging to drsadvantaged racial and ethnic

~ minorities. If this is so, then there are two possible sources of such bias. The first may

. orrgmate in the preconceptlonS/an’d thoughi patterns of the test item writers. The second
may result’ from the customary iiém l.ryout and selectjon,. procedures used 'in test
construction. This second possrbl(-‘ source of b1as is ,the general toplc 1nvest1gated in- thlS
vtudy. ] S . N -

-
.

A number of problems occur when trying to consider bias in achievement tests becau‘se ]
: the' criteria of bias are not completely clear. When most recent writers (Cardall & ot
® ® Coffman 1964;. Potthoff 1966; Cleary & Hllton 1968.. ‘Messick & Anderson 1970; "
L Green 1971) speak of bias, they say something about tests which measure: different ,
things when used with’different groups How might item tryout apd selection’ procedures ’
produce sucharesult" . : [ ’ . .

7 . ;. v Lo . v

a The typidal procedure in building standardized ach1evement a ‘édfaptltude tests has

T remained essentially- unchanged over many years (cf Lord & Nov f968 Chapter 15;
Ruch 1929, Chapter 2). The first step is to’ develop a pool of "items meeting various
spec1f1catlons as to form,and content. Next these items are given to a sample of
individuals — the step in questron here. Various item statistics, such as point bisetial
correlations (item vs. total score), are calculated .and the “best” items are- then\chosen,

.. ““best” is oustorparrly characterized first and foremost by a high relatronshrp of the item -
jo the total score. Other characterlstlcs such «as difficulty and the .effectiveness of

_——dmmmmmé—mWW%Hhtte. item
characteristics are related to thé item-test correlatﬁ’m.to some {Jegree. Therefore, the
~ items which: “dlscrlmmate" best (i.e., show the highest relationship to total score) are' the

+ < ones usually chdsen. This in turn means that the characteristics, or attributes, of the
ifidividuals in the tryout sample which are most responslble for differences in total score.

. . determine whichitems tend to be chosen and determine, in effect, what the test measures’
within’ the range of pOSSlbllltleS available in the item pool. That is, to deal with the items,- . '

the 1nd1v1duals tested call .upon certain qualities, att1tudes knowledge, or skills found in
widely varying degrees in" their group. The items most sensitive to these attr1butes of the
tryout sample then get selected o . , , . . - ’

Y ‘ .- . : A

. > Consequently, the poscibility ex1sts that.the items selected are biased and dikcrlmlnate

" against groups unlrke the ‘modal group in the tryout sample. If some atypical group- has

traits not promlnent in the tryout sample and if these traits interact more strongly with
y the 1tems than” do % he- attributes the group shares-with the majority, then the tests will

' measure the distinctive characteristics of this.group rather than the trait or traits

measured in the more typical groups. Another possibility is that the atypical group is

. uniformly low onf the measured trdits, but not on other equally relevant, but uprheasured,

- * attributes. 'In either ‘of these- cases, one could say the resulting .test is biazegl. I the first
instance, - it is biased because it measures® different things for différent groups
unbeknownst to the. users; in the second instance, it measures only a portion of the™

'= \ _ relevant behaviors but is taken ‘to measure them all. B
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Given circumstaneés such as those just described, then the use of “‘average” item tryout -

+ samples will .result in the selection of item sets unsuit¢d to one or more of’the various -

s

ce

\

* studied as it mlght be. Apparéntly, the first serious attempt to examine test items for bias iy
‘was led by Allison Davis and his colleagues' 20 ygars ago (Pells et al. 1951). They,

racial, ethnic, cultural minority groups.in our schools. From this, 1t ay follow that the.
use of a srngle tryout group can never solve the problem -~ perhaps- § the constructlon
of separate tests would do so ,although ‘this solution would ‘have obvrous drawbacks.
Another alternatlve might be’ to use. the same test but different 1tem welghts for dlfferent
- groups. : .. ] y

YN

The .need to conslder such unattractive pOSSlbllltleS depends on how strongly the nature

of ‘a tryout sample determ1nes the outcome of item selection. If is custdn@fy aSSumed .

that the choice of-people for item tryouts does noj; have much effect,on item selectlon
although “atypical” groups (such as. disadvjntaged chlldreh") ard usually avorded ThlS
amounts to_the assumption that the test items function much the same wa§ with all’kinds
of people. Some evidence for evaluating tlms assumptlon 1s presented in this report !

N . -
s o) . 2N

Prior work on test bias dogs not seem to have dealt directly with these item tryout and

selection procedures. In fact, as far as achievement tests are concerned, very little work of

any sort on the r{natte’r of bias appears to-be available. The work on/ bias in mtelllgence"' _

‘Related Literature

and aptitude tests is more extensive, but aspects of the bias lssq,e other than the one

considerett here have do‘mmated discussions.

. N L.
‘ . - . []

That children’s mtelllgence test scores are related to their social' and economic status was

reported by Binet and others mére ‘tharr 60 years ago ahd has“been’ studled and argued
" about ever since. For a long time, these debates largely stayed within’ the bounds of the
* much older and highly emaqtional ‘nature- nurture controversy, perhaps because many felt

that the then new" tests could settle the issue (Terman 1916, pp. 19-20). Since the
—\mtensrty—of——bhe—argu}nentﬁ—shews* srgn—of—dmumshmg—aﬁter—so—yeam.(conmder for

example, the response to ‘Jensen 1969), that hope may be, consrdered unreasonable In,

any case, the test score differences ‘favoring the mOre pr1v1leged elements of society
remain a fact (Colemarl et al. 1966). It may be added that the acc satidns of the misuse

and the misinterpretation of scores (Hunter & Rogers 1967 Mercer 971) are also factual .

in some, if not most lnstances , -
‘ . _ 4 . & o }

However, the issue here 1s the nature of the tests themselves. This has not been as widely

4 ,examined several existing group 1ntell1gence tests and -the items in them jn an attempt to

-"

determine the factors built into the tests which are related to differences in performance
-between cultural groups. They concluded: “Varlatlons in opportunxty for familiar
cultural words, otyects or processes? requ;red for:answerlng the test items seem-. .. the
mosu{adequate general explanation. .."” (Eells 1951, p. 68). This sort of objectlon is also

» often made to achievement tests (Wasserman 1969) but is not a valid basis for asserting

"

4

to

bias in an achievement test, unless the missing knowledge is 1rreleyan1l to what is being

measured: Consider the .finding reported by Chang and Baths (1971) that achrevem it -

test items whlch discriminate between middle- and lower class groups reflect a dlfferent
curricular emphasxs on the part of the teachers’ Thrs is more nearly teacher btas than test
bias. In an ability test,.such objections have dmect logical merit.
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. Interestmgly, the subJectsj in the Eells study weze_all white dnd drawn from the schools of
‘‘a western mdusmal city of- about 400,000 people.” Onge result of the study was the
phbllcatlon af the Davis-Eells Games (1953) which was designed to eliminate this kind of
. cultural bias, Three things may be. hoted about this test, which'i is now out’ of ‘print. First,
the test proved to yield differences bétween middle-and low socidecono ic status (SES) :
groups (Angelino & Shedd 1955) as s'ubstantlal as those found 1Sing other group °
intelligence tests. Second, Davis and Eells ellmmated the 1tems that showed SES .
. ‘ differences in difficulty only if they could rationalize the difference as a consequence of Yo
- \---opportumty -Lastly, they" apparently did not look at the differences between SES groups’ - ' .
with respect to item discrimination. The common interpretation of the outcome of the °
Davis-Eells test and similar efforts by others’has been ‘that the task of building a
“culture-free” or- ‘‘culture-fair” test -may be not only’ 1mposs1b1e but inappropriate
" because such a test would not be valid as a measure of general ability -ésmieed~was the
- case for the Davxs-Eells Games’ (Lorge 1966). oo /4/) S~
Supportmg this view is work such as that of Lesser, Flfer and Cla}k’ (1965) ThlS study - -
_ showed that patterns of ablhty are different for different ethm(ygroups It also sﬁowed
that within any one ethnic group, quantltatlve differences resuited/ from socioeconomic
status, but the pattems for SES groups Were very, similar. hat//ls the lower-class and
middle-class groups of any one ethmc group had similar patterns,'but the latter had higher =~ -
~scores. Such data imply that anly test measuring several abilifies —ras most ability and ~ i\,
achievement, tests do —is automatlcally stacking the cards/agamst one éthnic group or
another. * /

b /

4

Furthermore, Williams (1970) reports that he hds bui'lt/a/test biased in favor of blacks..His
validation "studies of the instrument ‘as a measure of academic aptitude are nat yet
complete, but if Williams can . prodluce’a valid ability test favoring blacks, .then' it is
probable that most ability tests are biased. In the meantime, many'people are taking this
to be establlshed fact, and agsértmm’ﬂiat group intelligence tests necessarily discriminate
“ . against various mmonty and dlsadyantaged groups in our society have been increasing in .
" number and vehemence. SSe- school systems (New York City, for example) have
virtually abandoned the use of such tests (Gilbert 1968). Similarly, some colleges - °
[} personnel now argue that the various placement and ablhty tests traditionally used are
' mappropnate (Brown & Russell 1964) : ‘

Many of the assertions made about bias in ahility tests appear to be sound, but, as  *.

& Anastasi (1968) has pointed out, bias in prediction involves a distinct set of issues. None

of the preceding (’:onslderatlons necessarily apply if the test in questlon is meant to be .

"used as a predictor of some criterion performdnce. For example, if one defiges bias a5 \'f'

+ systematic - under-prediction, then the attacks on the aptitude tests-used for _college
admlssmns appear largely ‘unfounded. The claim that such tests fail to functlon among *
dlsadvantaged minority students in the way they do in other groups lacks supporting .
evidence. A series of studies” at both the high school and college levels' shows that
academic aptitude tests frequently predict grades just as well for minority groups as they, -
do for more privileged groups. Only the work of Green and Farquhar (1965) points to v
a different conclusion among a half dozen or so studies oni this issue. In fact, some
tests appear to over-predict the pex:gormance of lower-class and Negro students in'.

/s contrast to middle-class and white students (Hewer 1965 Stanley & Porter. 1967,

* Cleary 1968; Davis & Temp 1971). o , o ; L
’ . //D “ . :
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(Y = ST .
- - Even in this relatively well e\plored :irea much remais to be done such as flndrng ways

. to ‘deal with the possxbrllty of bias’in the criterion measure (Linn & Werts 1971). In’
’ addltlon there is often more than one reasonable defrnrtron ‘of bias in criterion-related
yalidity situations (Thorndike 1971; Darlington 1971) As Potthoff (1966) has pointed
out, the operational demonsiration of bias is even more difficult and amblguous when
test validity cannot be defined as-the relationship of,scores to a "dircetly /measurable
criterion. Any test yielding scores meant to be an indication of status— “be it in
s achievement, in 1ntelllgence or in what'have.you — creates stich problehs '
~ - 4 -
One approach consistent with the definition of bias offered at the start of this paper is to
+ . examine the items, rather than the whole test, for bias. Here, bias may ne defined as an
item by group interaction. Three studies (Cardall & Coffman 1964; Cleary & Hllton 1968
Angoff & Ford 1971) using this approach have been repozted
< * o
. They each found statlstrcally significant item by race interactions in ‘the College Entrance
- .. *. . Examination Board aptitude tests'which they uged (SAT and PSAT). Nevertheless—-—Cleary
and Hilton concluded that ‘“‘the’ PSAT is not biased for practical purposes,” while" Angoff
-~ """ "and Ford suggested the “1nteractron was simply the difference in performance levels on.
' the test shown by the twa races * These studies were based largely upon a consideration

of item dlffl(,ultles ‘ , *
. . . ) ) . ’ N

"L Item interrelationships are Hlso a relevant consideration. Data obtained by Kennedy.et al.

y : (1963) show that the graphdfather of them all,-the Stanford-Binet (Terman & Merrill

' 1960), produced eoual ov higher 1tem-’test correlations for an all black 'southern sample -

than was reported in e1ther the 1937 6F the 1960 standardization. Also, Merz (1970) has’

B reported that the factor structu@ of the Goodenough Harris-Drawing Test is substantially
- the same for samples of black wlhlte Mexican,and Anglo chrldren in the southwest.

. o ) Incomplete as this research on beas in abllrty tests may be, it is way ahead of that on bias

.. of item by, group 1nteractroxyi seems to be the logical place t to begin. Certainly it seems

T4, reasonaﬁle to believe that a test based on items selected. for ‘a-particular group (such as,

- inner city black chrldrenQ would be less biased aga;nst them and therefore more useful ‘&or ’
them. .

v
L4

D \\ S ‘ ‘ . . ' ' X %
\dbjectives of the Study '

M

To explore such a possrbrhty‘thrs study compares the resul.ts of usirg three. dlsadvantaged

K ’ minority - groups—-northem vurban\ black; seuthern, rural black; and southwestern
' r ' Mexrcan-Amengan as tryout samples in contrast to white, advantaged groups m the
- same) regrons #

» . . . . .
 The study attempts to\eterrhine whether or not an item tryout using these different
groups would'lead to the selection of d1fferent iteris from the 1tem pool and if so:

(1) Do the dlfﬂerent items selected measure different thmgs"

(2) Are the resultlng itdm sets “better” for the m1nonty groups in the sense that they

. ‘ ) are more .reliable and have better functlonln'g items. (hlgher pornt - biserial
S correlatrons)" T : : :

a m1nonty-tryout group ‘ , N

rr

g 9

o . in achievement tests which is eysentially nonexistent. Fhe claims of bias in achievement o
. tests (Wasserman 1969; Williams 1970; Houston 197} need investigation. The’ approach”'”’""

(3) Will the re.atlve dlscrepancy in scg!x"es favormg majonty groups be reduced by us1ng o




T : - \
Li.r'slitations of the Study.  ° BN
N , Pk .
. The major limitation®of this. st idy is the restricted nature of the item- pool all items
come from an already publlshed test.. They are therefore preselected and may be limited
in their possrbrllty of eliciting differential- reactions {rém the sdmple groups. Also, it '
- should be noted that grade and ‘test level are not 1ndependent the test levels were
designrd to be continuous and to articulate well, but they are different tests. Thus, the
assumption made throughout the following material ‘that grade differences are meaningful
may not be justified. Finally, because of llmltatlons of time and money not all relevant
. analyses of the data could be madé. o \\) CoL .
_ . : s

‘
-~ r

"+ . METHOD-

1 : The basic data fer this study were derived from’that obtained during the standardization
* of .the California. Achzevement Tests, 1970 Edition (CAT-70) published by CTB/
McGraw-Hill. The CAT- 70isa general achievement battgry with five overlapping ievels. It
- was designed to measure educational .attainment and to provide an analysrs of learning
e . d1ff1cult1es It is basically s1m11ar to the 1957 edition and generally measures:

(1 } ‘the abll1ty to Understand the meamng of the content material presente

-(2) the performance of the student rh applymg rules facts, concepts conve mtions, and
! _ ] pr1nc1ples to solve problems in the basrc currlcula.r- material, and

-(8) the level of performance of the student in usrng ‘the tools'of readmg, mathematrcs
and language in progress1ver more compllcated s1tuatlons

v -

, . - The tests in the battery which were 1nvest1gated in this study are Readlng Vocabulary,
o Readmg Comprehensron Total Reading, Mathematics Computation,” Mathematrcs
o Concepts and Problems, Total Mathematics, Language Mechar.rcs Language Usage and~\

e -~~—*-~-Structure“and"1‘otal'Lan‘guage Total Reading, Total Mathematics, and Total Language °
' ' ‘werd treated as tests geparate from their parts. The standardrzatron took place early in
— 1970 and-involved over 200,000 students*in about 400 schools.’ The sampling design

co called for obtaining a sample of school districts strat1f1ed by region (seven areas), school " /
© district size (three categories by. average enrollment per grade), commumty type (urban .

. town, rural other), and contyol (public or. parochral) Within thé d1str1cts schools were.f"'

. _ chosen randomly for each test level, and’all students in the selected schools who were no.
. - appropr1ate grades took the test o , : -

The items m the battery came from a variety of sources, but it is falr to say that they

" were wntten by and for ‘“middle America.” The tryout samples also fit'this description. .
Thus the tests should favor white, mrddle claSs Americans if they favor an'y group

- 4 .

.
N

" Sample f , - )

.~ All schools, participating in-the CAT-70 standardization answered questionndires which ./ )
- provided information on the basic character of the area served (e.g., residential suburb, =

. inner part of a large city, etc.,), the percentage of white students the -percentage of .
children from homes where another language, is spoken and the percentage of ‘children in T
families falling in each of four SES groups defmed by parental occupatron (.professronal-
managerral white collar, skrlled, unskrllt.d) : _ o !

K
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From the data on these questlonnarres seven groups of schools were drawn for th1s study
The characteristics and. sizes of these groups are shown in.Table 1. The samples used in-
this:study' are drawh from schools serving pupils highly homogeneous with respect to
ethnic background and rather homogeneous with respect to socioeconomic status. Only

~ at Grade 10 was it not possible always to find. schools meeting these criteria in the'.'
standardization population; sufflclently segregated tenth grades were found only in the
South.

" The: ‘groups were pa1red for compansons as follows:’ . - T

(1) Northern, black central city versus northern white, suburban (II Vs, I)
' (3) Southern, black rural versus southern, white, suburban (IV.vs. III)

- (3) Southern black, rural versus southern, white, rural (IV vs, V) o
(4) Southwestern Mexican-American versus southwestern Anglo-American, suburban
, (VIvs. VII)* . ] S

\

/
, B Table 1 ,
- CHARAC'IIERIST’ICQ OF THE SAMPLE GROUPS

‘ : _ R ™, Number of Cases by Grade
.Group, Geographic® Residential ~ Ethnic -Socioeconomic

Number . Region .° Type . Group '. ; Status . 1 3 5 .8 \ 10
1 . . North ° Residential. White . Hgh. - 299 225 265 328 (—
. _ Suburban (97%)b (81%)b - \
‘I North " Central - Black . Low 285 304 278 250 - ,
- - City ' (99%) “(81%) - _ |
‘Il . South  Residential  White -  High® = 361 211 293" 304 279
o . Suburban . (99%) - (77%*) ' : :
. . R B \ ) O |
v . South - Rural Black o udw \ ' 202 220 .171 245 183
v (100%) ,  (96%) - : .
v South Rural .  White . . Low 323. 200 199 296 .246
S (91%) (81%) N AR
2 ) . o ) SN B IR
. '\\y. Southwest - Smalland - Mexican-* . =~ Low © 146 144 169 399 —
L Large Cities American. - (82%) SN g
) ' (87%) . . e
VII Southwest” - Cityand *  Anglo- = - - High 189 218 249 277" —
) ' . . Suburban American (81%) : . o '
v . (99%) . . -

. ) . . , A

T —
= - - \ — —'.

o

a"I‘he states containing tl‘xese partlcular school systems are—North IILhors andwna, Kansas
New Jersey; South: Alabama, -Georgia, South Carolma, Southwest Anzona, Oklahoma, Texas

bEstlmated per cent of - cases falling in the category '." v . _~". e
' ’Ic81% ‘speak mostly Spanlsh at home ' o




) Enough schools meetmg the appropriate criteria’ to provrde between 150 ‘and 300
: _ studcnts for eaéh group at each of five grade levels were selected. Each of the grade levels
\\ ‘ o (1 3, 5, 8 and 10) (.orresponds toa dlfferent level.of the CAT 70 battery. - , N
) - Grade .10 comparisons Were made in the South. only N'\ analyses Were madg of the Tota!
. - Language scores in Grades 1, 5, and 8 for the northern, wJute group and i
S L Grades i and 8 for the northern, black group Theréfore, of the 315 possib
e T analyses (7 groups x 9 tests x .5 grades), only 2.7,4 separate analyses were made.

5

o -bataAnalyses A o L

~

y ' - The basic procedure used. for examlnlng the data was an 1tem selectlon rout1ne Each of :
- the seven groups was eated as a tryout sample with the items in each test functlonmg'as S
o T an item pool l“jé:ch group on each test at eaﬁrﬁtade the “best™ half of- the
items (i.e., thos ith the h1ghest item-test correlations) were noted Four kmds of -
analyses were made: : : A - .

(1) The number and per cent of items chosen for one group in the pair but"xot for the
o : other was' recorded. These items were labeled ‘“biased.” The number of these
L ‘biased items in any one comparison indicates the degree to which the two groups r '
"interact in.a distinct manner with the test rbms All 21 possible pairs of groups '
. were compared in this way; the remaining analyses were made -only for the four -
. NG pairs listed previously. : _ o
(2) Scores for each group in a pair were obtalned on both sets of biased items. These
"two tests may be called the “ma]onty b1ased test” and the “minority blased test”
. since they’ contain the items unlquely best“ for the respective groups. The'_'
. - . correlation between each group’s score, on the two tests was found, From these
correlatlons est‘lmates of the variance not common to. the two blasfed item tests .
: ~were._made: to_judge how _different, the, sets_ of_items really are in what they o
S\ T « measure. Thus, thlS analysis supplements the first- . :

S (3) Andther analysrs consrsted of -examining. and comparing full test and half-test o
Vo KR 20 reliability estimates since differential rellablllty would be- form of bias . . ..
v mdlcatmg ‘that the ‘test scores have a larger error component 1n one group ‘than ”

W s T . they doi in another group : . o

_ (4) Flnally, mean- sc0res on the full test, the half-test, anc the, brased item tests were :
‘ eximined for changes in relat1ve status of the groups as a result of item selectlon '
. : ]

R e RsESUL.TS B

Proportions of Biased Items_ s . A , , ‘ a
' The item selectlon rout1ne ylelded a series of tests “best" for each group, half as long as
" the original test — when N was odd the expression, (N +1)/2 was used to determine the '
length of the half-test. The next step was to identify those items selected for only one of
the two members of a palr- the so-called biased items. Obv10usly, the number of biased
items has to be the samé for each*group in a pair. . This number as a proportlon of the
items. in each half-test is ‘angndex ‘of the degree to which the item selectlon procedure

L i produces a dlfferent test for the two groups

""""
........
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Table 2 exhibits these ptoportions for the four basi(f comparison groups. The pro_portioné »

do not appedr to vary systematically by grade or test. However, certain groups appear

considerably more like each other than are others by the criterion of -the rélative size of
these proportions. It can be readily seen from Table 2 that the differences between, they
Mexican-American and Anglo groups tend to be larger than those betwéen the black an(f

. white pairs. o R : : -

Table 2

£
PROPORTIONS OF_BIASED ITEMS FOR COMPARISON GROUPS L
BY GRADE: AND TEST . L ’
Test Number of Companscn Groups ]
. Items Selected Iivs.1 Vs W zV vs. V' VI vs VII
Grade 1 4 o S
Vocabulary ° 46 41 -3 35 59,
Comprehension 12 .25 .58 33 42
Total Reading 58_~ ) 40 .36 "84 T .89
- Computation - 20 15 © .25 .40 | 1
Contepts-& Problems 24 42 .38 42 .58
Total Mathematlcs Ct 44 .16 25- 28 41
Mechanics Vo190 42 21 21 . .b8
Usage & Structure . 10 .30 .30 .. 40 ., 407
-Total Language 39 — .24 27 _ .54
. . . M ’
Grade8. . | ... o .. S
Vocabulary * + . - .20 .30 65
Comprehension 23 .22 .26 .22 o 35
. Total Reading 43 - 28 7 42 28 338 .
, Computation - 36 a7 .28 T 22 . .25
" ‘Concepis & Proble:ns 23 - .35 48 , . .35 .48
Total Mathematics . - B9 29 - 32 30, & .32
Mechanics - .48 427 .80 , .45 .
- .. Usage & Strlcture ' 130 .81 .46 . _.', 23 . . .46
"' Total Language 46 4 41 .30.0 28 . .48
. | S A
Grade 5 ) o . o . ———— .
_ Vocabulary | | 20 50. - 55 ., 8. .%o
‘Comprehension N 21 .48 43 29 " <52
Total Reading . 41 , - 46 —46 . 3T 61°
Computation .~ - 84 .41 . 38 0 .21 . .41
Concepts, & Problems .20 .50 40 20 . .55
' Total Mathematics - . 54 . . .44 46, 20 46
. Mechanics - 40 <45 .35° 225 .53
Usage & Structure -2 .33 .48 , 38 . .33
Total Language . Y 2 S .30 -0 16-- .26
~v .- . \ .7 .
S Voo ’
: Vo " i
8. ST \ 10 ] - |
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PROPORTIONS OF BIASED ITEMS FOR COMPARISON GROUPS
BY GRADE AND TEST .

’ . L . . . ° . -
: / " Test , - Numberof . | Comparison Groups »
Pl © : ~ ltemis Selected  livs.1 IVvs. I IVés.V Vi VIL -
e : ° S
’ "Grade 8’ , ; /
" Vocabulary. .. . 24 .48 15 . 15 . 45
Comprehension A * 23 22 ~« 39 .30 39
‘Total Reading - ° ' 43 ., 26 23 - 21 . 44
Computation : 24 - 25 ,-46 . .29 29
Concepts & Problems 25 .36 © .40 36 .28
. ~ Total Mathematics ? 49 .29 49 . 857 .29 .
C. 7 Mechanics ) 36 - ' .42 .33 .42 .39
© * Usage & Structure -, 25 .36 56 . .32 .16
Total & \ngua‘ge * 61 j - .. A5 .15 .18
. il o N " . M
. B . ‘_' ‘ ’ ’ -
Grade 10 o , : )
Vocabuldry - 20 - 5 40 -
Comprehénsmn o 23 - .22 22 -
Total Readmg I - 43 ‘ . 42 30 -
. Computqmon o2 - 833 .83 =
./~ Goncepts &Problems R 25 T ‘= 740 T .82 L=
P otal Mathematics 49 * Fo—- .33 T.24 o=
- Mechanics oo 9. | - .38 .35 -
: % Usage & Structure ' - 27 I - 41 .30 o=
' ) Total Langu@gg’ . - 87T = 21 A9 —
} : | ' ' .
o N Medianh pr portlons o ’ l -
Y for all tests. and all grades - - 36 - .38 .80 o ° .43
L L} !
. 3 - v T
\ . _ - -
o The medians of these propomons for all possxble pairs are shown in Table 3. The overall
median proportion is approx1mately .30. As expected, the whlte mlddl’e-class groups are
consistenilyemore like each other (these pau‘s have- lewer ‘medians) than they are like the .
A _‘ mmonfy_grou_ps The' latter also have more in common than ‘they share with the thrze ~
o, majorlty groups. The southern, rural,’ white group does not fully fit into this otherwise

4 clear pattem, in general they appear more like the three minority groups than they i
~resemble the three suburban groups. Of course, economlcally they are undoubtedly more ., *
dlsadvantaged than the Tburbm groups, albeit ‘much less so than the southern, black ;
- group: : - :
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* 5 these sets of biased items Stlll measure much the same thmg To examine this: possxblhty,

.

162 comparisois). _The' data concemmg half test rehablhtles also show - a very small

biased items was very. smal‘.m many cases, the rellabllltles of the.biased tests are typically *

- low. But even allowing for this, it appears that in many instances, the majorn‘,y and . ,
mmf)rlty tests measure qulte dlfferent things and asa- rule do so for both groups mvolved S
Changes in Test Cha'racteristics \\'. S IRV S '/”",- LA

.

. y : .
- » . .
S ad B s e e N —;..~._.,.4_. [ .
. . : .« . B .
. SN
. R e
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. . . o Table3 g ,
 MEDIAN PROPORTIONS OF BIASED EMS - : g
FOR EACH PAIR OF* GROUPS _ : i R
Groun '/ |- B | | | I 1Y V. . VvV BRI
' | ~ 36 26" .35 .30 . .38 .26 .
Lo 3 ~— .33 .26 .25 ° 25 .4l
m 2 33 . — .38 .30 - .33. ..27 ’ |
IV 35 -2 ¢ .38 — .86 30~ t4l . £
V', ‘30 .25 .30 30.. - .24 33 .0 o u
. VI 38. "2\ 33 .30 .24 .- — . 43 . 7 "

i ‘96 41, .27 41 33 43 - A

.- X i . o \_\ » . . S e R " .
P R R o 4 o
Ir&ependence of Bnased Item Tests/ T , {f L PR
All groups differ from thelr palrs to some degree by the criterion of pro portionpf biased" e G
items, and some of the dlfferen/'es appear to be substantial. However it is possible that A ‘

scores £for each individual were’ obtamed on both biased item tests. This was possible srnce
each. individual answered all 1tems ‘The correlatlons between these *wo scores were .
obtained for each group on. each tgst Theéke correlatlors vaned from —.17 to + .82 with a:

: medlan of about .5 whlch leaves "4 lot of variance unaccounted for{ Smce,the number of -

\ " X . . ’ Co
A speclal case of bxas occ“urrs 1f t e test scores\(af one group contam substantlally more _
error than they do for, another group. The overall median KR 20’5 on-thes full\ests for .- |
~groups I through VII ‘are 9} 91, 91, .92, .93, :90, and, .92, respectwely 0bv10usly,_,,,
there, is. little evidence of bias by thls criterion, although a test-by-test comparison of - BT ‘,/
these rellabllltles shows that the- f1§ures are mostly higher for the ma]onty group (97 of T . -/

amountofblas - ,3 ‘_-\:~ o .

[N

The 1tem test correlatlons after 1tem sﬂ!ectlon show only sllght\-ﬁnprovements and.the NN
umformlty of the mcreases prevents one from lnferrmg the presence 013 substantlal bxas“- T

N 5 \\. .
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Changes in Test Scores ' S ' ~ e ' . J |

o Another way to look at bias is to assert.th_at the sco\l‘es of soine groups are unfairly low .
' because the test does not adeqﬁately measure all the relevant abilities or knowledge, and,. - - - ‘
-in particular, does not measure well those relevant attrlbutes on which the group in '
questjon happens to sccee well, If the item pool contams items which measure these .
.. ~attributes .at all,~a gelection routine using this group_ might be expected to increase the
) 1mportance of\these attubutes in determining the total score, thereby reducmg the '
"' dlsadvantage of the’ group. Therefure the three minority groups corisrdered here might be
expected to do relativ ely better on the items selected as best, for; them: than they did on
" the original full-test. Each'group’s full- to half test improvement on each of the nine tests
~w_ . ' in the batteryy wag compared to the 1mprovement shown by its comparison group Table 4 ]
rep6'rts the number of tests on whlch a group showed more full- to half-test improvement . S
A\ than 'was shown by. its companso\xggroup ‘The m1nor1ty groups showea greater relative
) ( provement consxstently 1n the upper grades but not in Grade\gxand 3. As was the case <
. for\ proportlons of biased items; the southern, rural, white group does not fit the
patte'rn._th tem selection procedure helped them as often as it he]ped the rural black’s
. perhaps because theiy initial Scores~were gnore allke to begin w1th espeC}ally in the lower .

grades . , ' _
i . ‘ ) T ) ‘ v ( . e
- \ i able4 D R
| . . n
P L © NUMBER OF TES'IZ$/‘0N ‘WHICH EACH GROUP .
" . . . SHOWED.MORE FULL: TO HALF-TEST. .= - =~ . 3
SRR MEAN SCORE GAIN THAN_ITS COMPARISON GROUPa J B N\
'_, - - - - T ‘ ." °~ N :
- . _ Compa!;lson Groups v . ' L K
. Grade .. N&I " IV&HI W&V VI\grvn'q Totals -~ x> p |
) N ‘ . , ,. . .:,\.. Min. Maj- ‘ ' . . T - -
1 7 1 1 8 o 9 7 2~ 15 20 ¢ 07 NS
. . \\.' } . ) . [
3 - 2 7 8 1 5 4 4 5 19 1T . 01< NS -
B e \ - , . L
@5 7. 871 18 8 1 . 24 11 48 .05
8.  p-ob /(6 3 7 .2 6 3. 27 .8 103 .01
o 10 ~.— 5 3 v 2 X - 185 .36 .10
v . . . R ‘ N s . Nt )
" Totals .24 9 20,18 20 25 2 11 98 61 \ .86 01 -
. . C e A ' ) \ Y
g X' . 68" 38 v 06 54 86 \f
« p 0 .05 NS - - 02 . =01 . '\\,
: % : ‘ ~ \
A - rand r - 3 .
. . 2Let. Y = mdjority oup mean, X = »mmorlty grouo mean, and det . ahd h .
‘“ ' represent full-test and lf-test respectively. Then ¥ - X - Z(Yh - Xh) >\ 0 :
favors mmorrty, Yf - X} - 2(Yh - X;,) < 0 favors majonty N N ,
\

v A
. y i Y
[3 ce .
PNote that analyscs ‘were not, made for the Total Language of. the CAT-70 for\ oY
this group aL this grade._ The efore, comparnsons were made “for: only. elght tests. \ -

oy

. '- : T L ) 13
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Voo The mayonty blased item t,ests are almost umformly more difficult for both grpu/s than
/ are the- mmonty biased item tests. In addltlon the differences ~between majonty group o
mean scores and mmonty group mean- scores are usually smaller 'on the minority biased
~ item tests than on the majority blased 'item tests. Table 5 shows the frequencxes of this
-~ Phenomenon. The biased tests are cleanly biased.in favor of the group used as the basis for -
’\e‘teetlon 4nd this result tends io hold for all groups at all grades. The disadvantaged group

£
, s Jess dlsadvantaged when tested with items.selected as uniquely best for them. In other
words, the data.show that the relative advantage of majority groups is reduced when sing -
.items chosen fas best for the minority group but is increased when using 1tems chos n as
best for themselves. o L .
w . . _ ] s Sy
. o Tables'. ‘
. NUMBER OF{?O{VIPARISONS IN WHICH MEAN DIFFERENCE ./
. ON BIASED ITEM TESTS . : / -
, . o _FAVORS.EACH GROUPa _ - ' .
o . Comparison Groups ' ‘ ’ . _
;¢ Grade. - N&I IV&UI - IV&YV - VI&VH Totals X . p \
- N o B ! Lo .- Min. Maj. ' - , *
’ I ‘a.ﬂ NIAS . )
S 1 5 3 6 3. 8.1 8 1, 27 8 .103 .01
’ “x o '}'—'. H ‘ ‘q",“, i
. 3 , 5 4 5 4’73 6 7 2 .'2016 04 NS
5. . 71 1P 5 4 7 2 7. 2, 26 9 83 .01
8 8 o . 9 -0 6 .3 5 4 . 28 7 126 .001
' e . ' :
10 - - 6 3. % 4 - - 11° 7 09 Ns .. @
Totals, 25 8 31 T4 - 20 16 27 9 112 41 - © L
. LZ ! . . . ‘ o : Lo e, . '. _\// i .
Xt 88 6.4 . 38 9.0 . 266 \ : o
’ ) - . 7 X ) K
“ p .01 02 .05 01 . - 001 - o
L_\ aLet ?n = ma]onty Inean on ma]onty st, X = minority mean on.'majorit~y' test, ‘ ,I"
3 ?n = majority medn on. minority test, and Xn- = minority mean on mmonty test. N
Then, Y, - X, > Y, - X favors minority; Y, - X < (Y - X ) favors
"majonty o8 . o . o
' _ bNote that analyses were not made for the Total Language of the CAT-70 for this i
- . group at thls grade. Therefore, compansons were made for only eight tests g
r ~
/ : o
o ‘ .' ; / [
t / A . » 7/ [
. 3 - ' '
) - . I 7
< f' ) o2
N ' . LN ' /’V R
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. : B ' CONCLUSIONS - . . 7
R v R . : ’ . . . -/ . R I
The four analyses of the data descnbed prev1ously permlt the followmg conclusmns

(1) Different t.rk'out samples lead to the selectlon of somewl?at dlfferent sets of .
— -items. Considering ' the restrigtion on range and variety of points of view.

" - represented-in the item pool the 30% proportion of biased items, which was the ™ ¢
. - average found in this study, seems large. That is, it seems hkely that a ma_]orlty of ‘
1 biased items would have been selected if the 1tem pool had been more - o
' heterogeneous ; : : . : \;_'

! {(2) The more e(‘onomlcally dissimilar the groups COntrasted the less hkely it is that , Q. :
/they will produce data leadmg to the selection of the same set of items. o : N

~ 0 (3) It a biased test is-a test. that contams a substantlal proportlon of 1tems that: would
not have been selected had they been tried on some other partlcular group, then
probably most tests are blased against most groups..

. @) By this criterion of bias, the tests used hereare more biased agamst minority k—
. : groups than against middle-class, white children. This is probably true for most AR
« published batteries of standardlzed tests. ; - :

. ‘ .(5) The proportion of blased items is a falrly good but uneven, crltoqon ofplas since

* " "in most cases the biased item tests-do ‘measure different things. W What is measured ,

. depends off which group is used for selection and which group is being tested. . o
This conclusmn is not. unﬁ'ormly true and varies w1dely accordmg to test grade, = - <7
and tryout group. % . o : T

(6) The psychometric qujlty of the half-tests was only. very shghtly better than that
of the ariginals. That/ is, the et?ect of the item selection’ procedure was small, -

presumably because all the _items -were already a pr6duct of-an -item selectlo

procedure and because the battery is rather homogeneous m? style and

. view. % { NP /’ L
S (7) The haIf-tests were barely more rellable for the mmorlty groups than for the
. - ma_]orlty groups, but this improvement is small in both kmds of groups and \
' - suggests minimal bias of thlS sort in the battery. o \

(8) The use of 1tems'part1cularly suited to a tryout group w1ll 1mprove the chances of [ |
good scores among individuals from snmlar 'groups This outcome may be more ! .
likely in the upper grades. . R 2 ' - Sl

' 9) The amount of relative improvement in score that a minority grou ‘eould expect :
to gam by using tests built with tryout groups like-itself does- no§ appear to be —

very large. This’ relative improvement is most unlikely to ovefcome any large - - \\
’ dis¢repancy. between typlcal scores in that group and those in more favored :
groups.: ’ , ’ L ,

(10y It should be p0551ble to build tests somewhat biased in favor of any group by - .
using a fair sé’mple of that grodp for 1tem selectlon data o »

: ' ' o - : J
~ J - . . .




_different from the test builder’s pnnclp

. . \_ R

The conclusions strongly suggest that there should be some changes and addltlons to the

.tq"constructlon procedures commonly used whenever there is a possibility that, the

resultlng 1nsttulnent w\ll be used w1tb peojlle belonging to: group ethnically or culturally
réference group. Clearly, the first additional

step is to obtaln data on all relevant groups separately Itis important to note that 1f a set’

of items is likely to measure different attributes in different groups, the'magonty group in#~

a tryout sﬁnple will determine which attributes are most strongly measured and the odds

“'_-are that the inclusion of one or more minorities will merely obscure the isbue. Just as.the

degree of minority representatlon in stahdardization samples can have only a small

’

influenge on. norms, minority group presence in tryout samples domln d by some solid = '
__majorit wﬂl riot accomplish much : , e e X '

'/

.. What is needed is a way either to (1) seléct unbiased ite'rn"s("'(Z) compe'nsate for l{noyvn
.b1as by establlshlng alternate weighting .and scoring schemes, (3) interpret scores

accordlng to the group -membership of the exzminee, or at ieast (4) acknowledge and
document ‘the existence:of the bias and its e{fezl on scores. Untll more experience is
available in using various kinds of separate tryout groups, it is not reasonable to state a
preference among thede options; a number of quéstlons need to be answered first, such

(1) What proportion of iterns trled ca‘n one expect to f1nd unbiased_" by each of
vanous cntena" ~ S ' ! o

('2) Can one expect 51mple scoring and weighting schemes to reduce bias?

(3) Are the same cnterlﬁn measures appropﬁate for all groups? "

(4) What sort of indices of b1as could one offer that would be rea,dxly mterpretable"

If the only favorable ‘procedure tums out to be the last option, a test constructor could

. choose to bujld alternate versions, each ‘biased toward a different group; the problems

created by adopting this procedyre are large and many but not necessarily insoluble. .

In"addition o exploration of the effects of variations in t out!‘groups, studies are néeded
.on the roleé of points off view, cognitive style, and/or ethnic ‘background among" those
contributing -to the item \pool. Would blacks tend to create items more useful for black
children? Many blacks ‘believe so. It seems obvious that Spanlsh- ing item wnters can
produce better items for Spamsh-speaklng children then could some ne who could not
write in that language. Yet, we still often use English language tests with chlldren whose
native language is not English and claim to be measuring somethmg other than facility
with English. It is, of course, less obv10us if the chlldren iare fully bilingual. Are- black

children bllmgual?x S ,... Z C

. \
The answers to these and many “Other questions one might raise are not, obv10us What is”

obvious is that it is no longer adequate for those who puild tests to argue that bias is

< RECOMMENDATIONS ANp QUESTIONS .

] o~ . N - . l'

N

largely a matter of misuse or to say that they cannot:se why ‘a particular test would be "

biased and thus ignore the matter. All tests are not necessarily biased, but any test rnay
be. U)‘{tll there are good anSWers to these questlons, es arch on the matter should be a

standard part of produclng atest. I .
. . (
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