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. . _ ABSTRACT
< ~ : /°

PER{ORMANCE OF BLACK AND WHITE STUDENTS
* ON TEST MATERIALS CONTAINING CONTENT. BASED ON BLACK AND
WHITE CULTURES-:

. ) ) ) _f
et . . }
: The purpose of this study was to examine the effects on the perforégnces of
. black and white examinees of test content based on black and ‘white cultures.”
. - Test matexials were special units developed for use.in subtests of the Acr
' ,Assessment Program. The test maferials were administered to both black and
white examinees in several southern states, No significant interactjons be-
tween test content and examlnee performance by race were found.
systematic differences in mean item discrimination indices,
item omissions, or internal consistency (KR ’5 coefficients were founc. Col-

lectively, these results suggest that test content did not have a ‘majoxr effect
bn any of the variables studied.’
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: & Simultaneous with increased access to higher education of members of
“ /\‘ . )
, minority groups traditionally denied such access has come an increased con-

. cern- with the impaét of achievement testing‘on the Becisions made by colleges
using test results. In particular, much attention is being given to the

- issue of bias ‘in achievement testing and its impatt on ‘those who are tested. -

I'd - *

In general, attention has foS§§ed'bn test bias from one of two perspectives A
. N \ 3 g

bias in a test whén,a criterion is available and bia%\that may exist in a

> -
. test when no criterion exists or is relevant.

-

a?

T

The first perspective has focused on test bias when one or more
‘ . . 4 .
. . ] . Lyt
ériteria (such as grades for selection purposes) are available. If the

sldccess of the members in a particular subgroup is predicted equally well
v usiné the prediction procedure determined appropriate for the entire group,
' « A
then the instrument is not considered biased Sgbefndike, 1971; -Darlington, -~

1971; Cole, 1973). However, if a particurégi;est_is~pfédiqtive of suecess

’

as the educational process now exists, then the issue of bias is not neces-

’ . O

sarily dismissed. Bias may exist in the criterion measures used (such as

-, grades) which are reflective of the curriculum and the educational process
which may, in fact, be equal even within an institution for various subgroups.
N R ’ » Y

The second perspective has focused on bfas as it exists in the test

itself, without relating examinee performance to\gny external criterion. - v

.

Several studies (Cardall and-Coffman, 1964; Cleary and Hilton, 1968; Angoff

and Ford, 1971; Eagle and Harris, 1969) have defined test bias as-a statis-
. " N . ¥
tically significant items-by-face interaction in an analysis of variance procedure.

' ~- .

If a significant interaction is found, one of several procedures can be‘uséd to

identify which items are differentjally affecting the,berformance of the racial
O . A Ca

. . . 1 q
subgroups under study. However, the identification of such biased items does not

«
(3 N .

necessarily prove that the test as a whole is biased. The items identified as

having differential effeats on two subgroups may be balanced for. the two sub-

roups thereby indicating that the test does not favor one particular subgroup
Q group
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) over another but that the test as a wholé'produces test scores that treat

v L3

each éubgroup in an eqhitah%e manner.
_ . ) .
‘ If however, the items that are identified as biased by this procedure

are not'ba%anced, then a more intense analysis of these items must occur to
3 . .o

determine why the items function differently for *Ffferent subgroups.
Several possibilities hire—ﬁeen suggested by Eagle and Harris:

"Théugh this study strongly suggests the operation of sig-

nificant Test x Cultmre -interaction effects, the specific

test characteristics (content, cognitive function, technical,

features such as speed, etc.) and specific socio-cultural , y oo
chgracte;istics (ethnicity, economic class;;attitudes, mental

ability level) which may be entering into these interactions, {

"have not been examined.” B - . v '

A

One of the most likely explanatiéns of why items might favor one

subgroup is test content. That'is, test content reflecting the majority
-

4

«

. : \
culture may favor members of that particular subgroup. -Conversely, test content »
A )

reflecting the minority culture may favor minority sngrodp members and may .

be detrimental to majority subgroup members. -

/ . .

The purpose of this study’ is to examine the effect of test content on

black ang white student perf rmance. To do this, %est materials were
dévelqped, reflecting both black and white cultures, for two subtests of 2

the ACT Assessment examination. These tests were then administered to

) £ {
' both black and white examinees. , .

Data resulting from this study will then be used to address the following
questions: : ' .

.

1) Are the performances of black and white examinees differéntially

2

affifted by black and white English content? By black and white

£

social ‘Studies content? . . .
2) .[Does the performance of black and white examinees differ within a

subject area? That is, does one subgroup significantly outscore

another?

Q . - , ;
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-

(//'. 3) Ddes the average difficulty level of the black and white tests

differ within a spbject area?  That is, is one tést significantly
N

harder for the 'two, subgroups than the other? '*'

b

4) Do the mean item d%scrimination, item- omission indices, an
+reliability coefficients differ for black and white examinees?

Collectivelf, these-questions will examine the impact of test content

¢

on examinee performan::ﬁ b;ack‘and white examinee performange, and on the
test as a whole.

INSTRUMENTS ’ N

/

The test materials used in this study were developed for inclusion in

EEN

the ACT English Usage Test and the Social Studies Reading Test. Two English
. . '

Usage tests were developed: one that pertained to black culture (18 items)

.

and-one.that pertained to white culture (17 items). The test based on content

ideﬁtifiéd with the white culture included such topics as mb;brcycling, U.Ss.

fight for iﬁdepeﬁdenhe, and English literature. The second English test,

which was written from a‘black viewpoint, was based on a black woman's

~

reflections of hér Civil War experiences. Both units were developed to ,
. b

v

. —
measure the same standard English usage and mechanics skills.. Though these ’

skills might be cons;dered a~source of bias, they are representative of those ?

. usage skllls taught natlonally in high sghools and colleges today. A more

.
-

cohprehen51ve rev1ew of the emphases in high schools and college language

arts curricula is Q;ngded in a monograph wxitten by Huntley (1977). Thus,

\

the'units were developed so that only the content of the units, not the skills

L 0 .
1

measured by the items, differed between tye two units. j-

Three social studies tests were'also developed for thls study. Two of

these urkits, which were written by black item writers, pertained to black’
- . 4

culture. Each test contained a passage whHich was based on the history of blacks

“\ € 4 . [}

in America, including their struggle for their legal and civil rights in the //

nineteggth and twentieth centuries. The first black test (Bl) had 20 items;
. ) . .
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< -the second black test (Bz) had 21. The third social studies test (Wl) was
| . : : ) s \
" based on whit$ content and pertained to seventeenth century English his;gry.

Thls unit contalned 20 items. Agaln, all three tests were developed to

. measure the same cognitive skills. Both the black and white Engllsh tesés
were combined and a@ministered as a single test to the same group of

examinees; the three social studies tests were administered as individual

“tests to three different groups. o ' " ¢

A summary of the tests used in the study is given below in Table 1:

\ .
Also included are the numbers of items contained in each test.

Table 1

CL : \\\\;““; | Description of Units
. - L . .

Culture Reflected ) ~ Subject of Unit
in Onit
English Usage . Social Studide
white ' . 17 items 20 items W)’
’ Black . . 18 items ~20 items (Bl)

21 items (32) .

SAMPLE
. . . ~
* The four tests were administered to examinees at selected test centers in ten
% ocations (all in southern statés). About half of the examingps in each of .
| 4 ' A
. . , 4
these locations were black’ and about half -were white. Each examlhéé dt a
s . . . ~ . -
' particular test site\yook only one of the four tests, and the tests were ran-
domly distributed to the sample and arranged\so that each test was completed

.

. , 1
by some examinees in every testing site. The tests were administered. under .
standardized conditions, which allotted twenty minutes for the anizjstrdtion
M >

of the tests. One hundred thirty-three (1333 black and 133 white students

took both the English tests;' 136 of each group took test Bl; 140 of each race .
, ) Y

o ¢
=4

took Bz; and 126 took Wl. f

/ . )u




- ANALYSIS
3

N The effect of black and white -English content on black and white

examinee test performance was determined using a Type I analysis of variance

s

L4

(Lindqgist, 1953). The analysis for social studies content was a two-factor i’
.
analysis of variance. The two factors in both analyses were test content and

race. Test performance was computed as a proportion of the number of items

~ — -

answered corfectly to the number of items in the test since the number of
items was not constant across tests. Discrimination indices were caomputed

for each item using the common D-index (Ebel, 1972). The 27 percent extreme

groups were defined using the total scores of the examinees on the corresponding
ACT national tests (English Usage Test and the Social Studies Reading Test).

- ' »
The number of omissions was calculated as the average number of omits on the

last five items of the test. Internal consistenéy (KRzo) reliability co-

efficients were also calculated. *

-

RESULTS .

The ‘results of the anafyses of the effect of black and white test centent#

e

on performance b;v¥ace are shown in Tables 2 and 3. 1In Table 2, the mean

A

’

- " test performances of bothjbijfk and white examinees are shown for the English

. * L
tests and for both sets of social studies tests. 1In Table, 3, the analysis

. <
of variance tables are .presented for all three analyses.
. ) . S : ..
The lack of a significant interaction between test content and perﬂérmance

EY

. by race for the two Ehglish tests suggests that black and whi#e students did

3 . B
not respond differéntially to the black and white English tests. The
- . . N “ - N

significapt content main effect seems reasonable since the black English
£

Y
test was easier than the white English test for both black and white €xaminees.

/ :
In addition,) the white examinees scored higher than the black examinees on “
. . . rd

both tests; conSequently, the main effect for race was significant.

. -
/ . .
.
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Table 2

Black and White Examinee
2 Mean Test Performance

v

Test xConten't

Cell Mean Proportions

Blagk Examipees White Examinees

Combined Races

I1I.

II1.

ﬁnglish Tests

Black Content *

~

White Content

Combined Tests

Sc;cial Studies
Tests Bl and W

Black Conteni:
white Content
Combined Tests

Social Studies

Tests 82 and W

Black Content

vhite Content

Combined Tests

1

1

2

z

P

57.56

50.84
36.80

. 3
* 43.82

45,59
47.54
{

46.56 .

39.13
47.54

143.33

44.11 , .
31.76 41.84.
\
37.94 49.70
© 40.66 50.52
42.94 52.14
41.80 51,33
35.71 42.55
42.94 52.14 ‘
39.32 47.35
{ ¢ )
£ ’
~
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. ° TABLE 3°
" ANALYSIS Of VARIANCE SUMMARY, TABLES

—

I.. English Usage Tests b N
@ I '
Source , ) df MS ! F
"’Bitween Subijects . ' Y .
Race 1 © 7 18416.049% 46.607 *-
Subjects within race ‘ 264 ® 395.131 :
Within Subjects ’ )
- Content o1 ) 262085188 .- 175.780 ,*-
‘Race x Content - 1 376.778 2.528 -+ -
Content x Subjects . \/> . )
within race 264 . "149.097
/ . )
4, <
- . . s
II.. Social Studies Tests B, and W,
'Soutce : af - MS © F
Content L1 . 498,149 . 1.379
4 : e e ‘
Race . 4 ] 11927.480 33.030%
Content,x Race ) 1 ’ _ 13.670 -038
Within Cells " 520 361.111 o
. .- , J
III. Social Studies Tests B, and W, 5 /
' _Sogurce ’ . af ’ MS S
. S . . :
Content 1 o 9376.410 29.306%
Race o 1A | 8426.297 '26.336%
Content, x Race . ° 1 - 186.073 0.582
Within Cells 528 | 319.954 :
¢ .
*p£.001 ’ : /
. . ‘ - Ny
" / /




In fhe analysis of variance for social studies tests B1 and Wl,-the '

1.3
- interaction of content and.race was also nonsignifigant. The\tést of the

main effect of content was éls% not significant, indicating that spe two tests
~ . z t .
were not significantly differegE in difficulty for the combined races. The

test of the main effect for race was significant with white examinees scoring

r

) ‘higher on both tests.

~s

In the analysis for the efféct of social studies tests B, ahd W, on _‘

-

. \\‘ performance by race, the interaction was again nonsigqificaht. Both tests,

v .

-

ST the main effects were Significant, indicating that although whites outsocred

- blacks on both tests, both blacks and whites scored higher on the white test.

I Discriminatién a ‘ N
\ N
L. . The mean item discrimination values computed for both the Engljish tests,

. T . . : N )

test B1 andowl,,and tests Bé and W1 were highér for the white examinees on ,

. - .
all tests. In addition,the iﬁgicgs.computéd for the white examinees tended
4

to be higher for the black céntent than for the white contgnt. There wexe

S
~

[N \ .
4&?’ no consistent effects for the discrimination values computed for items’taken
¢ ’ ' - . ' ’
by theiblatk examinees. These results seem to 4indicate that: 1) higher and \
- . * 4

lower ability wﬁitq examinees. were consistently differentiated more effectively

‘ : o .
than were higher and,lqyer ability black examinees .regardless of test content,

- and 2) the black tests differentiated higbfr and lower,ability white examinees
~ - - . ‘ .
better than the white tests. . .
< \ .
N\ Omissions T . . .
The mean number of omissions can be used as a gross indicator of the
speededness of a test. That is, thg greater the mean number of omissions, the
. more speeded the test. One migﬁt expect that since-white examineds typically
v ” ' ! !

outscore black examinees, white examinees may tend ‘to omit fewer items than

-~

black examinees, regardless of test content. However, this, was not the case in

this study. The mean number ef omissions computed for both races on English
' ) - A

11




3

test ébnten£ indicate that dhite examipees tended to omit more items on
the Black test than did black examinees and that black examihees tended to .e

.omit mpre items on the white test than did white examinees.

~

In social studies tests B, and W,, the mean numbexn of omissibns for the

1 1

-
N -

black exafMinees-was greater for both tests, with blacks omitting more items
L"S , .

{ . . i ! .

op the black test than on the white test. g

A
~

‘Similarly, in social studies tests B, and W the mean number of omissions

. 2 1’

7w

for the black examinees Wasbgzgégeg for both tests. In these tests, both
L ) .

. . ¥ . L4 -
blacks and whites tended to omit more items in the black test than in theﬂahite-
. . . .
{

L]
test. This same resuig was found in the comparison of tests B1 and wl.' .

Reliability ' d 2 '

*

» The KR,.. coefficients comﬁuted for both black and white tests on the .

. 20

basis of the black and white examinees were tested for pépulatioﬁ‘equality
. ’ ~ N . L & R . . .

using a procedure described by Feldt (1969). 1In none of the comparisons aid

. . ] . e
the reliability coefficients kased on black and white examinees on the same

»
1

test diffe; dignificantly. However, 'the coefficient camputed.for black exam-
,inegs on the blacg English test was Elightlx highetr than i%/wa§ for the whité g
Fhe same test; conYerseIQ, the R£20 value was hi;Per for wbité
examinees on khe)ﬁhﬁte English test than it was for black examinees on khe
. ' .

-

examinees on

same test. ® In all the social studies ‘pmparisons, the KR

20 coeff1c1ePFs com-

puted on the white samples were higher tharr those for the black.samples. ¥

~ %
. . .
DISCUSSION - -

‘e

~ Althaqugh white examinees scoxeﬁ hig%eﬂ than black exémépees regardless ~ .

of test content, the lack of significant interactions between test content and
. P
L .
- test performance by race in either English or’ social studies suggests that

’

. . y, .
black and white cortent does not differehtia}ly affect black and white test
performance. These results afé.in contrast to those found by,Medley and Quirk

(1974) . 1In their study, the performances of black /and white examinees on

g‘ i \1;2‘ | K . .‘ . et C

“
?




lblack, modern, and traditional test items contained on the general culture ,

- .

. section of the Nativnal Teacher Examination weré examined. The results of

k]

. .
. their study indicated¢that blacks outscored whites on black content. How-

~ever, in the current study, no consistent effects were found for bhlack and

’ : \; white test forms'fn either English or social studies.. That is, the black )
Y . : ) 0 ! ) . N \/
content (or white content) does pot seem to be systematically easier or hardeR

for either group in English or socTalystﬁdies. It is possible that this

v

,result is particular to a given test rather than directly related to the tést's

& N y

.\ content. ’ 5

Examination of the mean item discrimination values indicated that higher
%

and lower ability white examinees are differentiated more effectively than
, ¢ : ¢

© black examinees regardless of test content and that white examinees are differ-
- ‘. w
entiated better with tests of black content than white content. No systematic
. L N .
1{ differences in discrimination indices were found for black examinees on either
k R (3 [y
- test. Collectlvely, these results suggest .that no systematlc re11able effect
P4
of kest content on examlnee performance was reflfcted through this test char- ,
. acteristic.
3 . ’ !
The results for the mean number of item omission} for the English and social °

studies tests tended to differ, as expected; In English, whites and blacks tended

_to omit items more frequently-in the tests containing content of the:other race.

In social-studies, black examinees omitted more items in both the black and white

( . . - s .
tests than did white examinees with the most omissions occurring on the black
. p .
test. On the basis of these results, the effect of omissions and speededness,

to En ertent<~1s unclear; however, it is poss;ble that the effect could be

signlflcantly related t6 the particular subject area (Engllsh pr social studles).

. A . -

Further research should be aimed at clarlfying thls effect.

g though the KRzocoeff1c1ents tended to be hlgher for white examinees

»

.than they were for black examinees on the same test, the differences were within

ERIC 13 s
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the range attributable to sampling errors at p=.05. Thus, the tests seem . -
M M L)

to be about equally internally consistent for both samples.

‘
. \

IMPLICATIONS ‘ N ] o . .

NV \ : -
Although this study wa

s designed only as a preliminary investigation

’

. ) _ . -
of the effect of test content on black and white student performance, the

»
-

results obtained in the two major subject areas did not indicaté a differential

* L

o effect ,of content on examinee performance by race. The results,, however, \\

did support those trends found by Dreger and Miller (1960, 1968) and Shuey
(1966) that white examinees tend to outscore black examinees.
The results of this study should be tempered by the fact that only

lithited samples of behavior in each content domain'were obtained from the
. ' “ .
examinees. It seems logical, therefore, that future research on the effect

of test content on test pe;formance be aimed at obtaining a number of comparisons

-

withih‘gach subject area, so that general tréfds across subject areas can -be
identified. If test content dees indeed tend to result in one race receiving
Y . .

a consistent advantage at the expense of another, then both classroom and .

‘o ‘

- standardized test developers Should try to adjust or compénsate for this type

.

4

¥ of test bias by balancing or eliminating biased content in their tests. If

. s

test content does not seem to differentially afféct black and white test

performance, and yet inconsistent differences still occur between the_per-

4 ~

formance of the two races on a test, then other potential vafiables of bias
should be closely examined. It is likely‘that éuch significant differences in,

test performagbe\could be influenced !ﬂa 1) other test characteristics (technical

features, such as speededness); 2) item chaPacteristics (éognitive §kills \

méasured, wording, types of alternatives) ; or 3) specific sociocultural
\ * ,

] -

characteristics (economic class, mentg] ability level) which were not
3 -
N . AN
controlled for in this study. Such sources of bias should be considered

“~

from these thrée‘perspectives. “In any case, if test content does not seem

to differentialiy affect test performance of the two races, ‘then the use of

diverse cultural content in both classroom and standardized tests should

14 ' ’ -
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- ¢
probably become more widespread. Given the sidghificant number of individuals

of diffe;ent cultural background who are seeking access to higher education,

» ¢

there is much to commend the inclusion of content materials reflecting

’
-

diverse cultural backgrounds if such content does not have an adverse effect

.

én any cultural group. . -

L]
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