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This - study 1nvestlgates the question of test bias to’

'develop an index of the appropriatenesis of a test to a particular
' socioeconamic or racial-ethmic group. 3ias is defined as an item by
‘race inteyaction in an analysis-of-van:.noe design. The *sanple of 172
. third gtadets at. two' integrated schools in a large California school

district,

“included 26 white studerts, 20 Blacks, 64

: Mex,xcan-Ameticans, and 37 Orientald, In order to obtairn the initial
"information about item by race interaction, the Stanford Achievenment
Test, Paragrarlr Meaning subtest was used. Item regression data for
six racial pairirigs were inspected: whites/Blacks; )
.Whices/Mexican-Americans; Whites/Orientals; Blacks/Mexican-Americans;

'~ Black/Orientals; and Mexican-Amer icans/Orientals. Various methods of

establishing the existence and nature of. test bias arevdiscussed,

~ with the conclusion that test bias cannot be conclusively .
demonstrated in a wholly satisfactory manner. One method was .
nonthelesg selected and applied to test items administrated to two
field-test schools for the purpose of investigating bias. The results'

of that small-scale study are discussed, but do.not _offer compelling -
reasons for the observed racial etl;xp.c differences. .

(Author/LS) .
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| ‘were concerned W1th the tests"appropr1atenessesffor the students being test- \

: nat1on s classtlooms The Center has des1gned workshops

' su1table.for theJ\r needs in ‘their, schoois. e .

school .personnel in evaluat1on techn1ques and at the same/ tJJne has trled

'Ihe Center for the Study of Evaluatlon 1s engaged in numerous stud1es

.. v

-~ ) ]

kahs to educate

to present those. evaluatlon techn1ques to *school pers 1 in .a £om both.

t I} . .

appropriate and useful to them. _The most commonly used technlque in eduda-

v

txonal evaluat1on ’ at thlS t1me, is the measurement of .student performance

L

. through use of standardlzed test 1nstruments. In the CSE \Elementarl School

Pata]’ino, ,M. . 197'6) th

of test1ng {an be seen as being potentJ.ally benef‘1clal 1n end1ng the abuseq\

N\
nter “has proV1ded 1nfonnat10n orb)ver 1,600 pub-

11shedf;sts -and subtgsts for use, .in elementary schools. On the b351s of
—_

this. i ormat1on, schOol pr1nc1pals are enabled to choose the tests" most

The tests Were evaluated and rated on 24 cr1ter1a' s1x of these cr1ter1a

‘. '

L]

ed Th1s "appGCrlateness" was 1nterpreted, for the sake of smp11c1ty and

, gene'a11zab111ty, as appropr1ateness to ‘an average class n each grade‘ (tests
for grades l{“} ' 5,.and 6 were evaluated) At the' same flme, the Center

acknouledged that ‘some tests mdy be’ more or.less’ app opr1ate J’or certain

'soc10e¢9nom1c or ethn1c .groups. o _ B /\/ ;

. Many school districts, partlcularly in lower soc1oeconom1c and h1gh1y

ot

ethnic nelghborhoods are under pressure from teachers and/or parents to

abandon testlng completely becm}e the tests are felt to be 1\nappropr1ate

for ‘the1r comumtles. If one cOns1ders that testing hasstwo functlcns, S
;i .

"

s-'

pup11 *placement and the(meas{xrement of program effectlveness, the aﬁaol1t1on -
r ‘ )

\.

) “involving the d1ssem1nat10n and app11cat1on 69_f evaluatﬁeth,odology n the ‘. '
d

( Tes/’isvaluatmns (Hoepfr{c: R., Strqickland ‘G, Stangel G., Jansen, P., and ~;

4

o
1y




: '_ in pup11 placement - due to the use of 1nappropr1ate and“ b1ased teSts but -
such abolition would 1nh1b1t measurement of program effectlveness thereby
mhl.lﬁtmg prog,!‘am 1mprovement and program change. This 1s part1cular1y
tr;ue twhen the test is appropriate (refe renced) to the 1nstruct10na1 program.

- The Center felt 1t necessary'to mvest1gate the questlon of test b1as, ‘
.w1th the intention of developmg an index of the appropr1ateness of. a test |

)
to a'partltular soc1oeconom1c or. racial-ethnic ETOUE .. Th:s would be a val-

uable appendlx to the CSE EIEmentary School Evaluat1ons expandmg its use-

'fulness to* a broadeér range of school and pupil types. Our ;ntent was to .

"isolate either .the- tests- or the test rtems that exhlblted character15t1cs

md1catmg bias, induce the aspects of the tes’ts or items that are common
to the "biased" measures ancl from those aspects develop & quantttatwe

mdex of ‘what might be called "predlcted b1as" which could be genera11zeu

. . ‘
and applled to a wide range of test mstruments.

. .

Amroaches to Measuring Bias

In attemntmgvt/ develop its own bias™ mdexes, the Center con51dered

several approaches that have been descr1bed~»and, employed in the l:n.er ature.

: ) ' ) ’ : - » ¢
) | .

External’ F.xplanatlons of Test B1as : ! N

Several PE the procedz tes for explammgLor estabhshn{g the exlstence

f

'of ‘test b1as depend upon criter1a external to the test 1nstrument 1tse1f

- Charactensncs of norms and va11d1t1es are examples of thlS t)Qpe

Bias hx_Norm Sample. Certain tests’ may .have d1/fferent norm ‘Samples

“that’ cause dlfference., among racial and soc1o-econom1c groups.. H-J.t is

»

assumed that, -relaf ve to a partlcular obJectlve of achlevement or aptltude,
.

there are not sys tic and re11ab1e d1fferences in underlymg standmgs i\'

e




Y : - - ) . \

o among the varlods subgroups 1x’1 the populat1on, then for a Ver1d1cal test of
g . . K b

B - that apt1tude dr achleVement 1t shouldn'°t matter whether the nom Sa!ﬂple =

- -~

e | : . systemat1cally excludes members of any subgroup, the obtamed norms would .

5 '. ' be more or less apprOpr1ate for all subgroups in fthe populatlon.

- S ., But Mlllman and Lmdlof (1964) have shown that dlfferent tests w1th

. ‘ :' . 'dlfferent norm samples y1e1d markedly d1£ferent percent11e norms by the

| eduq. percent1le method. The spetific d1fferences had been prev1ously

| o 'noted by several 1nvest1gat’ors and test users. * More to the point, however,‘

Eagle and Harr1s (1969) sh0wed s1gmf1cant d1f£erences 1n wh1te non—wh1te
.- ] \
canpansons r t{vo d1fferent tests. One test-could be sa1d to favor wh1tes

I

o

o e |

’- S nuch more than the other. xThese fmdmgs may h;ve been due to t‘1e noms

used in 3551gn1ng grade equwalents, to ’dlfferences in test content or for-

4 . s

A "._ To the extent that. the underlymg abll.lt)' or achlevement 1s not equal

’ .

7 among all the subgroups or the test is a poor méasure c)f the underlymg
. ] status the norms. are anppropnate for the excladed subgroup 813} the
| | 'former. case is not wholly consistent wlth.notlons of bias, we can look at
v some of the ways that' tests can be poox‘ measures of the underlymg status.
‘ Jn the construction’ (of teSt. instruments }t is useful to dlstmgu?sh
between- the norm sample utillzed for a test and the, pllot sample used in
r devalopmg the test. If the ilot sample excludes subgroups (which it -
. o _ usﬁally does, in an eff rt t -increase the; econom1es of test development), 4
= SO that the statlst;cal/ char;cterlstlcs of the items reﬂect only, certam ‘
" subgroups, ﬂ/n the 1tems selected for the test w111 be items appropnate
(m terms - of d1ff1culty, extemal dlscr1m1nab111ty, and item cqntent) for °
Lo )

the Subgroup ut111zed / As'a result the ¢ontent va11d1ty of the test may

. be d1fferent for the dlfferent subgroups. But if we contmue to, assume

, . .
. ) . .
[N . . . A
. N Bl K . - .
. : . - ’ o . ) .
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that the true perfonnance of all groups over the obJectwes of the test is

-

the same, then the process of item selection based on a pilot sample from .
. one subgroup on'ly is Just as 11ke1y to y1e1d higher or lower content va11d— '

ity for t‘he excluded subgroups. The pr%sence of b1as is aIWays possible

'when a test designed for one group 1s given to another that ;s‘an experl-.
-"mental trulsm that transcends any issue of rac1a1 blas. But the blas 1s"

not a systematlc one, it does not. con51stent1y or.by design favor one group

. over another. B : ﬁ ' f k . . »

On the other hand 1f 1t is assumed that some e.thnic grdups have lwer

dbility on a part1cu1ar obJectlve than’ other groups, then poor. norm samphng

v J

can create or ac:centuate the b1as. Many stud1es have found that score means
for rac1a1‘ minonty groups arle IOWer and standard dev1ations smaller than

- those for the m30r1ty white group. Were this phenomena constant for cer-_ i

‘.

ta1n types of tests, then it would follow that ° any norming cf the test must

have appropnate subgroup 'representatlon if the b1as is not to ~be enhanced

-

r - '

or 1ncreased through use- of the mrmlng procedure. A dlsadvantaged m1nor- . L

ity student who takes a test normed on’ wh1te ch11drér; w111 be g1venaa sco"e , o

that is too far below the mean because tl) the mean is art1f1c1a11y h1gh,

and (2) the d1stance in standafd score um‘ts 1s art1f1c1ally inflated be-‘

cause the un1t of measurement (standard dev1at1on) #s too small, If the-

°

nunonty group . 1s superior to the wh1te norm group on the obJect1ve per-

: formance. the forego1ngv function st111 holds‘ only e bias w111 favor thef

-‘mmor:lty‘group. Such phenomena would cle\'ly ‘not be cases of. test b1as, o
however tiiey would be cases of rac'1a1 d1fferences on. the objectives: under
con51derat10n, merely be1ng reflecced by the test scores. o

/ ‘ . . " .

. ‘.

. -
e i
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- Item selectlon based on data f*m a pod'rly normed pllotfs/ample ifi a
' '51tuat1on where ethn1c subéroups are a;sumed to. be of unequal ability, -

- does not by 1tse1f ensure 'that there will be b1'as. ~There is no reason to
bel1eve ::hat the process w111 cause selectmn of 1tems b1ased 1n favor, of, .

the p1lot group in such a'way .tg-lat the pre ex1st1ng d1fferences between

Y Do
N .

o

S R P NN N A

Lol
<

ethnlc groups ‘are systematlcally increased or decreased Agam, the cdntent-
- valid1ty may be d1fferent for c“d1fferent ethnlc grouos. ' B

, B1as by Predictive Val1d1t1es. Certam tests may have d1fferent pre-

-

dictwe validities for, different raclal“groups by unde‘rpredlctmg or by

overpredicting m1nor1ty group perfonnance./ lZoderated pred1ct1on (Einhoma '
" and Bass, l‘971) may be. called for for the di ferent groups, yieldmg dlfferenth-

‘ regressmn functlons. 'l‘h1s- d1fferent1a1 va11d1tv proposltlon, howbver, 1s

baseﬂ upon the 1nequ'311ty (read d1fferences) in the subgroups. In addttlon,

certam ‘tests may suffer in. pred1ct1v.e val1d1ty due to inappropnateness of
. \ e L

~

canprex.cr.smn level 'or test content.

Temp (1971) found that, enploylng the Scholastlc uAptltude Test (SAT)

as a pre Pr of GPA, black and white regressmn equat1ons were di;ferent

and that black Gha, when estlmated /fran the white regre..s1on equatlon was -

overpredlcted This, two- pronged approach addresses the issue of b1as via“

pred1ct1on in two ways.' Fn‘st Temp essentlallv con51de'ed h1s black sample_

and his wh1te sample as 1ndependent populatrons (therefore, not necessanly

equal the same, or even ewular), each g1v1ng rise to regre=s1on parameters

. ‘

that could be compared forxdlfferences. Second the samples were Considered

to be Subsamples of the same populatlon, and if race were the on1y select1on e
Wri.able (and also not 1nfluenc1ng r,egressmn phenomena) the nu11 hypoth-

esis would be that ut111zing one subgrdup s regxessmn equauon on another 5

\
-
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- scox‘es and ach1evenents would not result 1n systematgc .under- or- over-

<

predict:.dn. Of course, it- d1d result in overpred1ct1on, but race alone

. L

may not have be=n the' cause, as observed race ‘is comounded by many soc1a1.

- RY

-

in terms of séx or school.mreadmess.

. J.ty coeff1c1ents werre greater.. for the’ black sample.

valxdit1es for black and wh1te samples‘ respectwely. o

0

and emaronmental var1ab1es. o .

~ .« .. . LI
¢ e ] c L L

D1fferences in pred1ct1ve va11d1t1es were noted for the Negra and
wh1te s.amples 1n the study by Goolsby ancL rary (1970). «Such 1ar§e and
systematlc dlffe,rences were not noted when the study sample wis regrouped

'I‘he va11d1ty d1fferences“, computed

separately for black and wh1te groups were-not, hoﬂever. alll 1n favor of.

" )

}ugher pred1ctab1lity of the white sample. in fact 46 of 70 of the va11d-

In a 11ke manner.

e

M1tche11 (1967) found about ‘an even sp11t (26 t0.19) jn greater pred1ct1ve v

4

Linn,and Wert /L1971) dlscuss svome of the technical problems ‘tha{ may

account for d1fferences ‘between svg'group regressmn equat1ons These prcbf

lems are pred1ctor unreliab111ty and exglus1on of cytam predtctors. .

"

L1nn and Werts ‘are the first  to exp11c1t1y po1nt out the necessary equahty

of cr1ter1on performance in order to compare re;"‘ ss1on data to uncover the

> A

effectglof test bias. In‘a similar manner , Thornd:.ke (1971)
era)l, alt!rnatn/es for handhng test bras, 'dependmg upon how..rtms defmed

but also suggests /
Y
sub “group: d1fferen.,es. Thornd1ke s conc1u51on closely parallels t.‘he one we

’ b ~ cay

shall reach | o : _ A o

"If the criterion measure is ‘itself b1ased on an mxknown diregtion -
ahd degree, ho rational procedure can be set up for ''fair'! use of:

the test. To detemine that test scores ih the two groups predict

a ‘given criterion rating is fru1t1es if the criterion ratang does.
not really mean the same thing in' the. major an&minor groups.’ And-
by the same token, sett1ng up group. quotas based on pmpor*:.ons in

. ¢ C - . ! ‘e ~
y L e . - a0 N

ggests ‘sev-’

L4

la

]

'*“f S

LIRS

A el

,

that criterion b1as may play a larger role in the observed

Ve
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: prevnous major and m1nor groups that have achleved a specified - - :'_ o ;
. " criterion rating is 'fruitless-if the criterion rating 51gn1f1es
-dlfferent thmgs in the_ two groups.'f (p 70) - v,
:.‘If 1ndeed, we I‘ngCt “the current defmit’:one of" test bias -and are con-

sequently forced \to accept cr1ter10n bras ;chen Thorndlke s conclus1on 15 of

i ;Ear greater general consequcnce than it at f1rst appears. N

.. .

L The 1nvest1gator of Test b1as can determl,ne the nature of the bias, °f

a test as a pred1ctor, by exammlng those systerq*uc over;,- or.under- ',
‘pred1ct1ons of some cr1terlon rperformance by the teSt._' In.order to- uncover
any bJas in the pred1ctor, hoWeuer,\we must assume that the d1str1butlon of
cr1t°erion performance of the sample (the m1nor1ty group that may be be-1ng

detrlmentally assessed or cla591f1ed by the. supposedly blased. pred1ctor)

'
13 not 1tse1l af,blased samplmg on the C'I'lteI‘IO!‘ performance on the popula~-

4

t1on (the larger group upon whlch the valldrty of the test has béen deter-

m1ned) What is meant here 1s essentially this:. i we w1sh ‘to determlne Co.

whether or not the ACME Readmg Test is biased fof-the educat1ona1 asse
‘ment and placement of yiung black 1earners or whetber the”ACE Typ1ng Test -
°1s biased for seiection or promotlon of Maucan-Amencan *Clerical jbb fapp11-

cants it is necessary to accept the unblasec. nature of the "tru readmg .

e j;aptltude of the learners or the "trut" typmg sklll of the‘job applicants.

T TR
Iti‘ls\ cmclal to ‘assuné that thelr "true' perfomance (not necessar1ly

'faulty‘meaSUres of it, for that compounds the. problem) is in no way sys- .
tanatically d1fferent from the nomm Qfv the populat.lon, or else one has to

"adJust" for those\ systenatlc Qtfferences (1f they are ]mown or can be con-

-9,

f1dent1y estlmafed) Whether or not the assumptlon of equal cr1ter10n per- i

«

1
fn ‘ﬁnance is true is not known, but it is a reasonably safe m..l\ hypothes1s

L] RV
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' e, . 'p . We can understand these complex phenomena more cléarly 1f fhey are
o . T : « v
J . ' 111ustrated through scatter plots, that are- commonhy used to represent val- ,
:,_ ST 0, mdatmn data.‘ Flgure 1 gllustrates such a scatter plot: for a hypothetlca'l
d . o o " . . .
popu;atlon where each member's predlcror score is cross tabulated w1th }us
ach;g.vement-performance score. For the sake of~ 51mp]1c1ty, .et's say that
. . ' . L. ) ' . F‘, . ’Q » N ~ ‘ .
~the correlat{on‘ (validity coefficient) is +:60. / o v o
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Thé re'g're sion'line, R hac been dram in Figuie 1 10 indicate the T Ao 'i
’ ~ - - . i .
best estimate: (in a“leas"t-équéres s'c'nse') of the crite rion score if cnl)z' e - . |8
'ipred1ctor sgore is, l\nown {one mercly locates the predlctor score on the - . " N
‘ horlzontal axis, pI'OJCLtS tnat pomt stralght up untﬂ 1; 1ntersccts Ry and ‘-Q
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- from the population, ht‘h'e'pr,cdicted scores would, of course,’fall on the re-

gressio'n lineand‘the actual criterion scores would be. randomly distributed .
above and below the line. -Wh1le it 1s moreover, safe to say mathemat1ca11y
T4 o \
that o matter what kmd of sample we select the pred1cted scores will fall

1t is not so safe to say that the actual cr1ter1on ‘

" Q

‘on- the regress1on 11ne

scores wou]d also be r:indoml‘r d1str1buted above and below that line.

But the assumptmn of the null hypothes1s e that criterion perEorm- ,

- W ance is essent1ally\eth among all groups --- leads to the ccnclusmn that

e

non- -random’ dev1r.t1ons cf t}re pred1cted scorcs from the.. regress1on line will

v

111ustrates the 1mposs1b111ty of th.LS phenomenon by po%mg a case where thcre

appears to be over- prchc 1on of success by the regrcssmn equatlon dcvelopcu

from Flgure 1. o, : ’ ' C e .
- . . p ° '
te ¢ - i- . t”
) -
-, 4 " LS
> . ! 4 '- t
it=tin b, //
Pa-*n Tace ' . - - 1 /" . i
. . e \
Meary-2 o y t '
. . L » f*-/-‘ *. :
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. Figure 2 S B
R Theoretz ("dl ,Scatter. Plot of Predictive .Validity Data fcr a. ‘_ :
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_net generally occur cxcept through faulty on unllkely sampllng Figure 2 ._,'.
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-, The reason that Figure 2 (or a fi"gure with a__s.i_milai‘ underpredictor

- bias) cannot be_ éxpected to occur is that either demdnds, contrary to the
null hypothesis, restriction¥on the range of criterion scores; after all,

in the fix_ﬁst case. (overprediction) the sample exhibits few high criterion

o

v N e . . . o v, .
" scores. 7 (Cases of restriction of range of the predictor scores are dif- .
. AN . ., L .

ferent and are treated in a later section.) It becbme_s obvious that for

' Al

cases of either systematic over+ or under-prediction, we have -cases of

biased criterion petfofmain‘ce, not of biased test! "It can be seen that
Cleary's (1968) definition of test biasy ' - \
M -A test is biased for members of a 'sngroup,of the population if,

- in the prediction of a criterion for which the test was designed,
consistent nonzero errors of prediction are made for members of
the subgroup. In other words, the test is biased if the criter-
ion score predicted from the common regression line is consist- .
ently too high or too léw for members of the subgroup. With this
definitidn of bias, there may be a connotation of 'urifair',- par-
ticularly if the use of the test produces a prediction that is too
low. If the test is used in selection, members of a subgroup may

°.be rejected when they were capable of adequate performance.

~is. really a definition of performance superiority or deficit or of criterion
. » ° S ) ot . h " °

" bias, not of test bias. s , L

a

R "i‘wo 'altérnati\.(e pheni;mena could:bccur, however,~that mig}.l't indicaté a
‘Biased test; first,'c'l'ifferentia-l predi;:t;ion of the cfiterion; and second,
truncation of the prédictor score -distributiOn. Since our null hypothesis
: dezr;énds s;res throdghout the range of criterion perfofmances, there are
only- three types .pf mispredict;idn fhat Coul?dtéhr with\ predictor having
| érfull range of scores. Thése types are called "dulled" prediction, "mis-
prediction, and ""reversed" predictjon, and are graphically illuStfated in

Figures 3, 4, and 5, respectively. .
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bcatter l’lot of "L‘ullcd" Preﬁﬂctlon Va11d1ty Data for a-
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Scatter Plot of "Rev’ersed" Prediction Val1d1ty\ ata for a
M1nor1fy Group o e

It could be said. that the cuse of _dﬁlled prédietion (Firg;tlre 3), where
1low scores. are systematically overéstimated and high scores are'systetﬁati-
.“c'ally undere"stimated .is not reallv' what e think of as .bias at';lll-' "'me'rely‘
"a case where pred1ct1on based upon populanon data is not as good as.if- | R A
“based upon sample data.. ‘The same is true for mis pred1>ct10n as 1llustrated
_'1n F1gure 4, where no b1var1au= d1str1but1on (or one Wlth a correlat1on
smaller than + 60) appears to support ‘the populat1on rtgressmn. " Reversed

0

pred1ct1on is only a l1ttle closer to our notion of bias. Here low scorers

' are_underpred1cted-'and h1gh. scorers are overpredicted., Select1on or pre-

diction in this case will maximize ‘personal injustice and persom)el inef-

»

¢ . 4
ficiency, of course. . e : -

The phenomena that are more obviously examples of bias occur when . . -
‘there is truncation of the.distribution of* predictur scores, either at the

-higher extreme,(more commonly expected) or at the lower extreme. The . ©




Di’effect's‘ of ‘;uCh"pnmcations 'o:‘prediction are potentially Wideiy varied.
R But one doesfi't have to look at va11d1ty data to determ1ne such b1as a o
s:unple ‘test oi,? the d1fferences of the pred1ctor scores for the m1nor1ty
subgroup mli(/reVeal th1s bias more sens1t1ve1y and more accurately.

Gomg back to Cleary s (1968) def1n1t1qn of b1as above we can look )

- . }:\. (.h

at regression 11ne< for. subgroups separately and compare them. both as ?o .
-’how they predict@ unb1ased cr1ter10n performance and as to how each -

g'roup s pxed1cted performance systemat1ca11y under- or over- estzmates its
nand other a(bgroups actual performances. R I '\\ .
In the f1rst case where the qubgroup r”egresslon 1s compared to- \iihe pop-
u}'atlon regress1on, the' phenomena descr1bed above obta1n the only d1fference

' be1ng that regress1ons are computed and compared instead of not1ng scat er-
plot differences. L1kew1se. in -the’ second case, where subgroups' regressmns
are compar’ed and systelnatlcally cross-va_hdated on other subgroups. the same : |
phenomena occur. : o _ : . o

What emerges frpm th1s exhaustnre review of the poss1b111t1es of b1as

R}

in'pr°d1ct1on is . th1s' 1f'cr1ter1on performa,nce is unbiased and equal across' _

!’

' "ﬂekl:;to xhe meamng of th1s conc1us1on 1s, of course. the assumed unb1ased
: L
and

' formance is not egual among subgroups or ,measurements of the performance are:
not equal (b1ased) then all the c1a551ca1 approaches to predu'tor b1as take
on meanmg ~--- but usually the wrong meamng, the criterion is b1ased not
the predlctor. " T | T - |

| In terms of descr1b1ng what happens when there is\bias in the cr1ter10n

: performance or its measures there is no value in making d1st1nct1ons betiween

subgroups. pred1ctor stud1es can reveal only tr1v1a1 examples of test b1as. S

1 cr1ter1on performance. To the extent that the "true" cr1ter1on per-' S

i KRB




the populatmn and one (ma)onty) subgroup (the d1st1nct10n is certalnl)'

" crucial, but not to the developnent of the pred1c€1on events to be desu'lbed)
For th1s ‘reason, populatlon" W111 be used to represent e1ther the real va
ulatlon or' the ma;onty subgroup, and "subgroup" will apply only tp one of
.the m1nor1ty subgroups. G1ven these def1n1t10ns, tm cr1ter1on perfomunces ,

~ are poss1b1e (equahty bemg d1scus_sed above) ; eltheq the populatlon p‘Brform-

ance 1s better then thqf for the subgroup, or it is worse. Coy

-D the subgroup (cdused by hered1tary or envn'om\ental select1on or effects),

scores on aavalld predlctor for the populatlon can appear to be b1ased in two

ways. Whem the 'pred1ctor is also vahd for the subgroup {.Elgure 6 shows what
w111 occur. When the pred1ct1on equat1on developed from ‘the populatlon 1@

R -~ .used for members of the subgroup, theprocedure w11} overpr,edlct the success,

. - K4 s - ' .- :
. ’ . : . , - s
. . . ) - 3 .

|
.«

“Criterion ..
Pexformance o
Meacure ° + p | 47 Rapad | ,
o ‘ ' S+ “ 4 /",,‘:"T;‘ - + population scobe . 4
+ + 0 ’;4'- . ’ ~’ . = subgroup score
4 //:.1-",,)' . R= population regreeexon
" X -~

R‘— subgroup regreuion )

k . . . B -

.
.

S F1gure6‘ . {

‘ .. Scatter Plot of Pred1ct1ve Vahd1ty Data for a. Test Va11d for the
a Cr1ter10n Performance o ,

"
4 ‘e 5‘ -t

- cIf the populat1on perform.mte (or its measure) is better than that for - . . T




Ce

. of the subgroup, causing the selectioni-of subgroup people who would not.be
'-selected from the populatmn and who have a h1gh probab111ty of not meetmg

-performance or1teua standards hhen the: pred1ct10n equation deVeloped from

* the subgroup is applired to menbers of the populatxon, the success of popula-

tion members mll be underpredlcted causmg the rejection of the populatmn

' p%ople who would be selected from. the populatmn and who have a h1gh proba-

b111ty of meetmg perfonnance cr1ter10n standards ' .
‘ W When the predmtor is not \mj1d for the. subgroups and the pbpulatxon per-

fOrmance is better than . that for the subgroup (1llustrated in F1gure 7) we over-' :
. pred1ct populat1on _perfomance by ut111zmg the. subgroup regressxon, the error of
_'pred1ctxon bemg systematmally larger for h1gh scorers. than for low scorers. ) ;

In the event that tne sungup peri;'omance (or its measure) 1s better |

. than that for the populatmn (an 1nfrequent1y observed phenomenpn) the errors '

g k' o / ”

T DR {qh JEERS
Criterion : EE R + + .
Performnce- _ Lo t .+

.Measure o o « RN

s = subgroup score
B

o R= pop\ﬂation regrelsion
’ R'= eubgroup regreuion IR

| ‘Predictor Test Score. = . K .

F1gure7 ._ \

Scatter Plot of Pred1ct1ve Va11d1ty Data for a Test Valid L L
for the Population and Invalid for. the Subgroup, with'the = . - -
Subgroup bemg Louer on the Cr1ter10n Perfomance _ C

[ ' ‘! .- K o .
. . ‘ . e . . . 3 .
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of prediction will be in the op'posite direCtion of those d‘iscus‘sed above .,
| What emerges- from th1s rev1ew of the poss1b111t1es of b1as in predic-
t1on is th1s. If the cr1ter1on performance (or its measures) 1s B1ased for

I

.- one group, pred1ct1on stud1es W111 invariable reveal the appai:ent and oppo-- _\
<1te bias in the pred1ctors for that g oup. - «. BN , :
" The fmal set of cases ir. which tests as predlctors can be mvest1-
gated for b1as occurs when both the cr1terlon perfomance and the. pred1ctor
. scores are d1fferent between groups. Four such sets of inequalities can oc-

cur in degrees but cons1derat1on of them Wlll be 11m1ted to «extreme exam-'

/
/_-"'

‘ples for purposes of c1ar1ty s /‘ A

_When cr1ter1on performanc (or 1ts measure) is mgher for ‘the populatlon |
than for the subgroup and predlctor scores are also h1gher for the populat1on,’

“the s1tuat1on is 111ustrated m F1gure 8. In part this s1tuat1on w111 not

. Criterion . //. Rt
Performance o L ’

Measure .

+ = popuhtion score
o = subgroup score ..
. R = mpuhtion,_reg,ression .
' R'= subgroup regrefsion

. Predictor Test Score T | S s.I -

F1gure 8

Subgroup, w1th the Populat1on Superior to the Subgroup on both
. the Predmtor and the Cr1ter1on Measures ot

]
3
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| .
_y1e1d effects d1ffe en/t from those assocmted w1th F1gure 5, with the exceptmn .

»

"that st111 fewer subgroup 1nd1V1duals will be selected (although 1t 1s also -
true that feiver of the 3e1ected-subgroup 'md101duals w111 fa11] The oppos1te,

‘ of course is truq in the' unhkely 51tuatv10n that subgroup standmgs on both cri-
fer1on performance and pred1ctor measure are h1gher tha? those for th'&populdtmn.

In the case where the subgroup. pred1ctor score 'is h1gher ‘than that for

the populatmn but 1té cr1ter1on measure 15 lower (as 111ustrated in F1gure 9),
' there would be a great overpred1ct1on of the success of the suhgroup members'@d

a 1arge number of fa11ures 'in performance' a case of char1tab1e d1s service.,

) \

-.
."\

| In the opposite case, where the subgrmxp s pred1ctor scores are 1 rWer -

Q

but its cr1ter1on measures are h1gher than the populatmn s we: h’we‘the

- e

u1t1mate ln unchar1tab1e d1sserV1ce -=-- too.many subgroup .1nd1v1dual,g :Who

N,

‘ would be successful w111 not be selected

Criterion ,
- Pe formance .
Me: ﬁure '

vlation regres eion
ubgroup regression

ey

<2y
L2

ye

R
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) 'Predietér Test Score , 3 | 2
ST "' F1gure9
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Scatter Plot of Pred1ct1ve Validity Data for. the Populatmn and the

\

-Subgroup, with the Population Superior to the Subgroup on the * -
Cr1ter10n Measure but Infer1or on the Predlctor Measure ; )
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. . From these reV1ews it can be seen that test b1as can only be demonstrat-
{‘ o v ' \/ P

. fe éd through pred1ct1on vhen the criteriog. 1tself is unbtased _bias of the pre- : ‘
‘ : d1ct,or alone ;‘111 not be uncovered by pred1ct1ve-val1d1ty studies for differ-
. ent subgroups of the popu],atmn. ' , S 8 T 'k
o, Itternal ‘Explanations of Tes: Bidss = . . - .

A second approadr to the 1dent1f1cat1on of bias is throuph the analys1s

)

" of test-internal character1st1cs.- The testq themgelves are analyzed aga1nst

n""

. rqc1al~ethn1c groups to determme 1nherent test d\aﬁcterxstn\s\ that may i .
cause “or explam the Bias effect. ' c R T

1 ‘ | e -

D1fferent1al lFactt)r Structures. Certain tests may have different\fac- *
SEIC.

. tor stmctures for d1fferent ethn1c groups wh1ch could account for d1ffer““ E

KE

1../‘

~ences in observed s(:ores. .'Goolsby and Frary (1970) found Just such factor -

y structure differences ~"'but their factors were largely*detemrned by ach1eVe-
Lo = ment measures rang the1r pred1ctors pred1ct1ve val1d1tres known to bé"d&f : N

- ‘ o . ferent for the two groups of white and ‘bjack school” ahx\ldqx"en

- "-E)n—the’ other hand, mnnerous stud1es ui’dicate that there is no d1ffer-

) "ence ﬁn the factor- séructure df mtellectual ab1l1t1es‘ alnong the rac1;l «

[

-

I T groups. These stud1es fmd relat1vely invariant. factors among groups, usu- ,

-

ally w1th one or two cultura ly-bound factors of a verbal sortf (1nd1cat1ng

language fluency or common exper;lences) alsor found. Vandenberg (1959), 1% '

. ’ [

-h1s systemat1c study of raciai. d1fferences and sm11ar1t1es found that /

FRIRENR ST T

©owpE

e
T

Chmese students in the U S.A. exh*blted the same *f.actor structors on

_'Ihurstone"s PMA tests as Amncan students. In a later study (1967) Van-, -

denberg found h1gh agreement of factor structure between South American and .

- . . ’

Ch1nese students usmg the same test battery L

¢. Guthrie (1963)\f ound; that Ph111pp1ne wimen college students exh1b1ted

S-. P .

s factors very smllali'!tﬁfi ﬁoso'found }n vestern culture. Johnson (1969)

)
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found edu'catiOnal abilities and ap‘titudes factoriaily in.vari'ant with scores
from subJects in Rhodes1a and Zamb1a, and El Abd (1970) found sm11ar factors '
. of intelligence in samples of East Afrlcan students and Amer1can samples.

E1 zAbd concluded that there are no bas1c d1fferences 1n the structure of in--

¢
s

- .o

ten{‘gence across the races: o R .

M#T’Addressmg the 1ssue of socio-economic level wh1ch is a potent1a1
ca‘e for~ any observed dJ,fferences amor;g the races, McGaw’and JUreskog (1970)
utliized large sample. from the PrOJect TALENT study, and d1v1déd the high |
school students 1nto four groups on the ba519 of h1gh and low” 1ntelligmce .
and h1gh and low socio- econom1c status. Factor analys1s of 21 apt1tude~\st .
scores revealed,.sunllar factor scores across all.four groups but factor 1n-*'"'
terrelatedness was found to be{h1gher in the h1gh 1nte111gence groups. e

D1fferent1a1 Test Scores.. Test' b1as may be def1ned As the 1nteraction

of race and test in an analys1s of var1ance or by other tes‘ts “for the S1gn1f-

.. - 0 ¢ e ) o . '.'.'

icance of- d1fferences 1n means or standard dev1at1ons amon&grmps._g'lhese— e

e i haaaind

statlstJ.cal techn1ques use the sco*f-‘s of 1nd1v1duals from a var1ety of races. .

.on a var1ety of test_§ determ1ne’the amount of var1at1on in scores that 1b

-

accounted for by d1fferences u‘l the testdq alone, the amount accounted ,for by_

differences ih the races alone, and the,.amodnt attr1butab1e to some canbma-_ K

K v

' t1on'or mteract1on of. both ‘Tace and tést d1fferences. The approaches do i

| not address questlons of equa11ty of test or equality of races they look in-
| stead to 51gn1f1cant d1fferences among test scores and races and therefore
R will determ1ne only mmch tests are re1at1Ve1y more or 1ess b1ased for wh1ch
groups. The ultimate questlon of whether or not t.here 1s a bias goes un-{

3

‘ answered The loglstlcs mvolved 1n th15 approach are fairly staggermg,

each test under cons1deration should be glven “to each subJect 'I’he mlnber*

.-

,."
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of subJer’ts would have to be qulte 1arge 1n order that other var1ables

. ' (IQ, soc1oeconomic status, parent educat1on levcl) be controlled Further-.

g - A . .

o , e ‘more, as noted by Eagle and Harrls (1969) who used thls approach m a sma].l-

's.calestudy._'-"' ' S o
7 "Though this study strongly suggests the operation.of . . .
- significant Test°x Culture interaction effects, ‘the specific ”

r " features-such ag _speed, etc.) and spec1f1c socib-cultural . e
' -+ .. characteristics (ethnicity, economic class, att1tudes,nmeﬁtal '
foe , ability level) which may-be enter1ng 1nto these interactions, o
. have ,not been examined, "o _ s . e -

N Such control problems as these .do, however, inhere in all studies where

o \
.
’

racial socio cultural cha:zcteustlcs' are lixammed The effects of lack of

.
o'

- _' contro1 are sunply more apparent -when small samples of exam1nees are enployed
- A s:mpli,fled ver51on df d1fferent1al score approach is, of course ’ to

merely compare test scores between grOUpSA’h.«Thé' “eontrol problems w111 dlS-

'\,ral 1nc151vé 1nvest1gation into any nature nt"I'rture 1ssues, but wrll conv; .

/

by Cleary and Hllton' 1968),s subJects from varlous races would take one. com- .
/

' mon test , and the varlatlons in their 1tem scores would be analyzed some of

N

items are more dif-

_(.t_. '

the var1atlons would be due to d1fference 1n 1tems (s

[ - -®

have hlgher appa'rent 1ntellectual or ach1evement status than another) ; and

T

some vanatlon would be due to* 1nteractlon of. item and race (some 1tems mlght be

relatlvrly more d1ff1cu t for one race than for another) ’ and would there- S

. fore show b1as. :

A

_test-characteristics- -(content, cognitive functlon, technieal = - =

Q@ ,
' | centrate instead upon the observable phenome'na\o’f score d1fferences. Such- S
. .total score‘ﬂlffcrences have bee:1 observed for a: long t1.me and in afalrly .
\ cbns1stent manner, but they danot answer guestions of- lilas. . '.'-'I T °
R D1fferent1al Item Scor‘n the ;tem apH‘oach to’ blas (e‘temp] 1f1ed .5.

1




' e ’ ' v ) ' -
v ' It should be noted here that thls ap}'groach adopts a unlque def1n1t10n e !
;s ? .,'_ of what b1as is; t-he defln.ltlon almoSt solely dictated.by the 1ntent of ' |

A"

Cleary an"‘ H11ton s study That study was d1rected 11ke .the one®to be re-

) R ported later, at f1nd1ng thg parametersa of biasedness,’ an approa.ch which, &

best can be ,rela\tive The relative nature 1s most eV1dent in the fact that

L]

it - i e A SR -~ s WU SRR -
Ky e ST BN Nt s S iy e 5t 8 2o X 80 et . —— .

! thy

1tems .can only show b1as in re1at10n to orher 1temsc "For example, 1f 1tem A

Bl

exh1b1ted h1gh1y 51gnlf1cant dlfferences 1n d1ff1cu1ty over two rac1a1 groups,

L 1t would not be con51dered b1ased (1n the re1at1ve >ense) unless that d1ffer- ‘

-
.

- ence is dlfferent from the other item d1fferences. : :
. & ST

Definlng b1as in thlS manner necessar11y excludes some portion* (p0551b1y '

most) of what 1t. is that b1as 15 (1 e. the overa11 and con51stent unfalr d1f-« ..

] : ’

ferences in scores over the rac1a1 group;) The method W11‘ _uncover dlStlnC' !

' A A

tlve or unique b1as effects, but will' 1eaVe unnot1ced the overr1d1ng b1as, Ce
r 7 ‘o ! ' LI
-eflect which 1s, 1nc1denta11y, the .subJect of maJor soc1a1 concern.ol'he

PR

‘ .' . hope 1s of course, that by ;Lsolatlng hany of the un1que bias effects over -~

) l
. K
v %,
- kS

many studies there \1111 be‘convergence upon the overa11 bias effect., - SR ¥

Once b1ased 1tems are idenﬁifled (1téms contr1but1ng to the signlflcant e v’

. item x race mteractlon) 1t wotﬁld be p0551b1e to make hy'potheses about why

they are b1ased These hy'potheses Loutd be Ver1f1ed by f1e1d tes‘tmg 1tems .

v . N
4 [ 4
.

L w1 t.h tne same ]<1nd of characterlstrcs, to see 1f they y1e1d high 1tem-by-vrace

R Ty I e

1nteract10ns in ana1y51s of variance. - o L ?

.

-

Lo

._‘.. . '.’

- Isolatlng “/the b1a5ed or d1fferent1a11y d1fferent1at1ng items should «lead

;:o ‘the study of their characterlstlcs that mlght underly the observed blas. 1 g
* .

Bornstem and Chamber1a1n (1909) have JnVestlgated one such item character- ) q .

1st1c dlfflculty of the 1anguage of 1temsc The1r results 1nd1cated that mere ]

’ .o .

smplificatlon of item 1anguage does not 51gnlf1cant1y reduce the observed

. Tracial dlfferences. C " ce e




’I'he Present Study

{
y,s'is-of-.vanance ‘desigr. SubJects from vanous races would take one common

{CSE chose to deflne:blas as ,an ltem by race 1nteract10n in an anal- ~

\

test, and the »variations' in the1r item scores would be’ anal-yzed' some of the P ’
varﬂations would be due to dlfferences in items¢ (some 1tems .are more d;fh—
' 'cult than others) ; some var: atlon would Be due to race (one group m;g'ht have

.hlgher apparent 1nte11ectual or achlevement status than another) R and some

varlatlon would be due to mteractlon of . 1tem and race (some 1tems m1ght be

relatlvely more d1ff1cu1t for one ‘race than for another) , and would therefore”

show blas_ e f.) .

In order -to obtain the 1n1t1a1 1nformat10n ,about 1tem by race 1nterac~

' "tlon, the- Stanford Achlevement Test Paragraph Meanmc subtest (Fonn W,
,Prlmary II- Battery) was admmlstered to 172 th1rd graders at’ two 1ntegrated
elementary schools 1n a 1arge Ca11fornIa school dlStI'lCt. The sample in-
cluded 26 whlte students, -20 blacks . 64 Mex1can—Amer1cans and 37 Or‘ientals. '
F1fteen others- were deleted from the ana1y51s. sThls grouplng of .children 1s_7
| 'anthropologlcally, soc1olog3.ca11y, and economlcally m\pure, but does account"

fairly we11 for the con..tellatlon of character1st1cs f"equently c1ted as in-

volved in-bias.  The data would be used to va11date the «predlctlons‘, of 1tem

©, °

by race 1nteract10n and to uncover the 1tem characterlstlcs that appear to.
he 1nvolved in- effe’ctlng the apparent bias, - ’ o
F-ratios were. obtained to determlne ‘which 1tems shwed s:Lgnxflcant d1f-_
ferences between ethnu. groups. Of the 60 1tems on the subtest, 21 «1tems .
.showed dn‘ferenqes hetween etth,c groups slgmflcant at the .001 level th‘ir‘-» -' K
,teen other" 1tems were 51gn1f1cant at the .01 level S1noe \there were four
groups (w1th six p0551b1e comparlsons between pa1rs of groups) Duncan s. Multlple

v Range Test (D.mcan, 1955 1957) was apphed to see oWthh of the pairs of re:iatloﬁ'ships




were significait.. The results, presented in‘Table 1, show that most of the -

R R L SR v el
SRR i e, s T e T

~significant differences ‘are.’dUe to differences between .the,scores of Orien-
tals vs. Mexican-Americans (37 items) and/or Orientals vs. Blacks (28 items)..

[y - W

On only 3 items are there 51gmf1cant Idlfferences between black and whlte.

PR

ORI LR i

The results for th15 partlcular sample indicate that there is. con51derab1e
} L
1tem by race 1nteract1on. This 1nteract10n may be due either to item b1as or.

o A

L

to racé characterlstlcs (confounded by the soc1a1 and economic pecu11ar1t1es of

t ‘e . 0

this ﬂ-vwo sample), or to both An assumptlon that 51gmf1cant differences

AR SRV NSRS, e

.
FEWERT)

»m
are due to b1as01nheren‘t in the items would lead us b the mplaunblg conclu-

'sion that the test was drawn up to be biased in favor of Orientals, for few -
sign"ificant_ diffegznces are found involving whites, and many are found invglving ;-' . |
. 4 ° Lt . . .

Or1entals. ' ﬂ . N

o e AR R i B SN 2 DA LA

It is more 11ke1y that the results of the study are 1nf1uenced unduly by

the charac_tenstlcs (rac1a1 , social, or econom1c) of the ‘sample ,@rsed. There

~was o control for socioeconomic status, intelligence, or any variable other

)
i Awr

than obsetrvable race. Because'these variables were not controlled, we ‘are

dealing with an item by (race + IQ + SES) interaction, with no way to- separate

N L
O 13

the effects of the varlables.

' N A ‘ <

Linear regressmns (used to pred1ct scores of one group, glven the .

equations £rom the other) were computed for edch of the six pairs of racial

.~

groups. Results are reported 1n Table 2. The raw data were item difficulties

for the racial group on the 60 items in the test. Each of the regressmns ' j
. mvolvmg the 0r1ental group had a relatlvely large 1ntercept th15 may have o ‘5
been due to the ce111ng effect, 11m1t ng 0r1ental scores at the upper end The . \ ?

4

'mean score, for the Oriental group was a perfect score on 12 percent of the items. P

-~

Both the ope and the 1ntercept are affected by thlS ce111ng effect. 11m1t1ng

the 1nterpretab111ty of the regre551on equation. °

1) ' . .
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 TABLE 1 24
' . Item Means for Racial Groups, F-Ratios among the Means,
] and Post-Hoc Pair Comparisons between Racial Groups
. Item . Item Means -F-Ratio | - Significant Differences 5
“ : DF=153.3 W W W B B W
| W B M 0 | E M 0 M 8 0
1| .85 .73 .73 .95 2.70 L
2 | .85 .60 25,97 5.63% - x X 1
g 3 .92 .73 .69 89 | 3,27 . ;
4- | .95 .70 - .77 1.00 6.18%* : x X
5 .88 .83 .83 .89 .35 o
6 | .69 .60 .69 89 | 2.74 ;
7 | .85 .77 67 By g4 1.67
8 .85 .83 .75 .87 0.84
9 .96 .83 .77 4,95 3.10 3,
10 .81 .64 .67 92 '3.55 X X
11 | .73 . .67 .61 .89 | 3.23 : X g
12 .92 .67 .72 .87 2.82 . ;
13 .81 .80 .70 .95 2.94° X .
14 .96 .83 .88 1.00 | 2.62 g
15 .85 70 T .78 ! 1,00 4,29% x X
16 | .96 = .73 75 1.00 | 5.93%% | ' x x ]
.17 .81 . .43 .61 .89 7.14%% x X X
18: |, .77 " .60 .66 1.00 6.91 x X
19. | .85 .60 -~ .64 .97 6.82%% x X
20 .85 .70 .63 .89 3.68 , X .
. . /~ .
21 | :69° s .60 .47 .84 | s5.10% ( X
22 92 .70 .69 .97 5.82%% x X !
23 .81 .67 .53 .92 6.81%* x ‘ X |
24 77 . .70 .70 . 1.00 4.96* x X
25 77 .47 53 .92 8,21%* x X
26 | .65 . .47. .59 95 | 7.36% x x
27 | .69 .50 .67 89 | 4.33% x _
28 .69 47 .61 .89 5.20% x X
.29 V5T U .52 .76 3.38 —
30 .52 .47 .47 +65 1.16 e
31 .58 .40 .55 701 2011
32 | .46 .40 .36 .62, 2.32
34 .77 . .53 .69 .73 1.46
35 .73 .60 .59 95 | 5.65% | X X =
< . R B T~
/.
%W = vhite, N = 26; B = black,' M = 30; M = Mexican-American, N = 37; 0 = Oriental, |
N =37 | | | e
o ] m o . - o ;‘
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- Table 1 .‘(cont.inued) |

BN
a

25

Ttem' Item Means F-Ratio - .-~Significant Differences . .
- .DF=153,x T W W W B § W™
w 7. M o B M O M 0 0O
36 .58 .53 39 7 .84 7| +7.06% . ' x
37| .62 .37 .42 .87 | 9,01t X X
38 77 .63 73 1.00 | 5.45% X X
39- |- .77 47 .66 .95 7.38% |, CX X
40 | .81 .53 .61 .95 6.93%% X X
41 7 .53 47 .84 6.21%% X SR x
42 .69 .53 A2 .73 | 3.92% S x
43 .69 40 .55 .89 | 7.40% : X X
44 73 A7 56, .89 6. 13+% X X
45 .46 .23 .33 .60 3.89 XX
46 .65 .57 .39 73 | A4 ) x
47 .54 .43 .33 .76 6.55 X X
48 - .35 .33 .39 .68 3.95¢% X X X -
- 49 .54 .40 .34 .51 1.72 o
50 .54 .30 41 .62 2.87
51 .46 .23 .36- .40 1.18
52 .58 .33 .34 .65 4.28* o x
53 .02 .43 .55 .68 5.98%* X X |
54 .65 .33 38 . .76 | 7J2see X . X
55 .58 .37 .44 .92 | 10.99## x X X
56 .38 .30 14 .38 3.31 )
57 | .23 .30 .33 .32 0.30 |
58 | .27 17 .19 .32 1.14
59 .54 A7 .39 .62 1.81
60 .| .23 17 .27 .65 8.72 x X X

* significant

% significant

at .01

at .001 o
=
N\

a\‘

AN

F»>391 .

" F>5.70 -

J
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. ’  Table 2 . .
t‘em Regl‘ession Data for Six Racial 'Pa\irir}g's'-
_ ’Whlte': w) and Blacks (B - i ' C o ' .
W " Regression:. B = .789 W= .030 o L '
‘Standard error of regression coefficient: - '.067_;
ClorrelatmvnwB 841 - 7. . : ,
Items more: than 2, , 58 standard error units from‘regression- / S
, e "line: - 8, 13, 17, 53 : -
‘Wh:tes (W) and Mexlcan-Amerlcans ™) - ' \ o
- Regression M= <797 W =.,004 .
Standard error of regression coefficient: .059 , '
- Correlationy,,: .870 ‘ a - '
. Items more 2.58. standard error units from regressmn '
’ : line: 53, 56
Whites (W) and Orientals (0) _ ' . . )
Regression: 0= .764, W ="279 S
Standard error of regression voefficient: * = = ,074 P
Correlatlonwg . .805 : . i ‘
_ Items more_than 2. 58 standard error units from regressmn ‘ o
o, . line: 51, 53, 55, 56, 60 FERET T
Blacks (B) and Mexican-Amencans ™M | IR
Regression: . M= .821 B=,118 o o
" Standard error. of regression coefficient: 067 A LT
Correlat1on§f : .851 : T
Items more than 2.58 standard error- unlt§ from regressmn . ' )/ -
C v line: 46, 56 ¥ '
Blacks (B), and Orientals (0) - . . o R S
Regression: 0= .727 B = .429 . _ e
. Standard error of regression coefficient: ©.090 S : A
" Correlation 727 o )
- Items more gan 2.58 standard error units from regression - y
: 11ne. 56, 57, . ' L W

3 .\ ) ‘ ) 4 o {
" Mexican-Americans M) and 0r1entals (0) - ' S '
Regression: 0= .846, M= ,346

. ‘Standard error of regression coefficient: 079 '

Correlatl © .816 T

Items more than 2 58 standard error units from regression
' line: 51 57 '




In lmear regressmh a graph of the scores for each 1ten should show

-~ S
| - o most scores lymg near- the regression line. The scores for . some 1tans,
o [N . n\

o however, @111 be far fram the regressmn line because one group s score on

nust assume that the-re are-. forces at work affecting the- group s score on'

that -1ten, which are not affecting (as greatly) scores by other grodps on

that 1tem. The criterion for deciding ‘that an 1tem score is "far" from the

. regressmn line 1s that it be distant fran the regreSsmn line greater than o
R 58 times the standard error of - the regression coefficient. ThlS cr1ter10n

elimlnates 99% of the items in’a normally distributed sample. E

. The Stanford*Achievement Test Paragraph Meaning con51sts of 1tems :
B _ that 1nvolve the exammee s making of log1ca1 mplications from a reading

election, sometimes by referrmg back. to spec1f1c Wordlngs and then choos-

1| the 1tens ‘rathe

LT e 1ng words (from four relatively equally attract1Ve alte at1ves) to
Since a:\

S senten es contmumg from the g1ven selection.

= - con51st ntly conform to thls descr1pt1on, it seemed useless to analyze qias

terms of item 1nteﬁectua1 processes. Instead the 1tem contents ‘

R 3 effects in
- were 1nspected to see if the subJ ect matter of the item content e1ther
' u

through kncwledge, relevance, or interest might meanmgfully borrespond ‘

SR g

- to score dlfferences. Ut111zmg the regressmn approach that underl1es

‘Table 2 1ten contents for each racial group were inspected

e e A £ b
~

White/Black Item Differences. Black students score higher than expected

_on itens 8 and 13.

SEANE N AN 2 E ) Mot fa

The white students score h1gher than expected on items l7 and
'I‘he dl.f-

a television.
53 concerned with sledd1ng weather and supermarkets respect1ve1
ferences uncovered 1n th1s comparison could be related to exper1enc~ and

B relevance to the separate groups.

o

| E .. an 1ten mAv be mich’ greater br less 'than expected When this occurs, we e

’I‘hesé items are concerned yith-telewsron and cowboys on -

- [
: SO




'f ' e Wh1Jl\bx1can-Amr1can Item D1£ferenoes. thite students do better than ’

S expected on 1tems 53 and 56 of the test The f1rst item is concerned with
r' | - _ . supemarkets and the second\uth carpansons of phys1cal slzes of boys. The
| phys1ca1 s1ze 1tem is, however, sllghtly tncky --= the wordlng leads one to

an mcorrect alternatlve (1t is poss1ble that more soc1ally ﬁ\reatened stu-

- . " .. dents'will responﬂn the way that m__ correct - and consequently be mis-, *

L A led). The group expenence and relevance hypothesls could also be operatmg
) . : . oA
S . -~ in this companson. o N , .

Wh1te/0r1ental Item D1fferences. 0r1ental students score hlgher than

toncerned with. the misnomer of Greenland. Item60 is concerned w1th copy- -
rights,‘but also “involves- the making of abstract mpllcatmns. ‘White_ stu-

- dents score higher than expected on items 51, 53, and 56; items concerned
with. farmmg, supermarkets, and cmparmg of phys1cal sizes of boys. Whlle
the expenence relevance hypot:l‘nes;.c is reasonable for explalmng the vhites' .
item-relative super1or1ty, it is not very compelling as an explanatmn of |
‘the 0r1entals perfogmance. : Y

Bla ck/Mex1can American Item D1fferences. Black students do better than

| expected on items 46 and 56; ‘tﬁs concemed w1th Mt. Vernon and comparing
. a _ .o phys1ca1 sizes of boys, respectively. With the _ypfmn that blacks may be
o Tore size- constous than Mexican- Amencans (dod)tful because of the pressures
of "mach1smo" in the lgt‘ter culture) the expenence relevance hypothes1s does _
A ' _notholdupmt}usccmpanson. o ey
4 Black/Onental Item Differences. Blacks score h1gher than expected on

1tems 56 and 57, both concemed with canparmg phys1cal sizes of boys. It’* J)
is d1ff1cu1t to hypothes1ze a umque relat10nsh1p between rac1al size d1f- :

4

ferenoes and item response con51stenc1es. N

o expected on items 55 and 60., The f1rst item is h1gh1y mpllcatmnal and 1s R




R o
& . ;
. %*) ‘ ' ‘e “
o - 29 '
?C. ' X * ..
. t . Mex1can-Amer1can/0r1ental Item D1fferences. Mexican-Americans score - -
) j " hlgher than expectec\ on items 51 and'57; concerned w:.th farm.ng and canparmg |
? " physical sizes of.boys, respect:wely. If the experlence-relevance. hypothe51s :
i
¥ holds here, we would have to note the con51stent tendency for other grmps
v'to score hlghen_than predlcted—on—ltans—anvolv1ng—slze~cmparlsors. wnen"
; .they are compared to the 0r1enta15‘) .
y The evidence from this study is not overwhelmmgly in favor of- the ‘
L _
/ % ‘ hypothes1s that the dlfferentlal fam111ar1ty, relevance. and 1nterest ’ ° /
| : atousmg aspects of items under11c the qbserved group d1fferences. ' ’
W"”g - . e . :
P ‘g . . . ‘ R BA 4o, M .\ » )
' f C 'Ihisrepor&: had as 'its-ori'ginal intent the' development of procedures .
y to codify . the amount and nature of b1as that 1nheres in standardued tes.,s,
4
‘ so ‘that Center evaluatlons of the tests ‘could be mod1f1ed for dlfferent ra-
cial-ethnic’ groups Varlous methods for establlshmg the exlstence and ' o
M L0 .k, ~ nature of test b'iaL are d1scussed with the c%nclusmn that test blas. can-
4 N ‘v'.‘;;
o not be conclusively- demonstrated ina wholly sat1sfactory manner. One .
’ , 'method was nonetheless selected and app ed to test 1tans ad@.lstered to
g . ) -two f1e1d test schoo.ls for the. purpose of nvest1gat1ng bias. The results
| of that small scale study are. dlscussed but do not of fer compellmg reasons
: for the observed rac1al sthnic f fferences. o e
..:: ' . . ’ . . A . ,, v,
; A S . | - ) s .
’ {E 0. - . N ) -t
v . * . , = . -
L= 3 ° . o a >v (
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