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/. Abstract .. S
+ .. J * :
. Scores on the Prescriptive Readlng,Invente' , the California Achieve— o
- mernt. Tests, 1970 Editidn, and the Short Form}f/ets of Academic Aptitude E _ Tt

4 .
- grades 1—3. These scores were compare “in/an* attempt to assess bias in . : T

19

analyses indicated~so i"'és in all the tests used.” The contingengy anaiyses
made of the‘CRT onlyi;fr




. cative of test bias.

i . v v
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-v‘nn Invest gation Of Bias In'A'Criterion-Referenced'Test'”-g ' B

. eof . ° . N . . . R
. . . ! i ) Lo w IQ -
The objective of this study was to determine if black ‘elementary

pupils respond to a criterion—referenced reading test in a manner indi-

o 8

/o P ’ o - . L

-

s}

l(‘!
»

There is evidence that stapdardized achievement -tests can be biased*
sto a degree as yet unknowne(e.g.,-Green, 1971;'Green & Dnaper: Note1l)“ A°

*,

biased achievement test: may be defined as a test, that measures at least e
4

s partly different things for different groups (Green, Note 2), unless, that Ty

¥

fact is recognized the scores may‘Well be interﬁreted in a manner gnfain_

. , i o

to one or more of the groups. An example is a reading eomprehen31on test

that meaSures both comprehension and vocabulary for one group.%ut oﬂly

e @

comprehension for a second group since the students in the latter know all

the terms (Williams, 1970' Gre&n & Draper, Note 1). Differential prior know— ..

1edge of the content could also be a biasing factor in the scores of such a

o *

test. " Note that differences in mean scores between groups is not evidence

-?‘”'

of bias according to this definitipn. Only differences in the meaning of

-

' *the scores as.evidenced by d1fferential interrelationships can be taken .
» Q R B S "
as indicative of bias. R . e, .
v . If the example of bias just given is taken as an example of its nature, )

it can be argued that criterion—referenced achievement tests {CRTs) should_

7

be less biased than ordinary norm-referenced achieVement tests "(Green, .

1973) There are two reasons why: this might be the,case. First, ,all | N

items are written to a specific objective and are not chosen for psychometric
. ) ‘3""‘
characteristics, such as difficulty and discrimination, whfch can result

e -
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s .‘. from factors unrelated to achievemenb of that pbﬁective. ThuS'the role'ofv

: \
~‘general background mayabe smaller than insthe typical broad norm-referenced .

.a

:;ﬁi',: . 'test (NRT) The second.reason is based on the fact that in a. CRT the items

*

Jﬁf.h:r"are not designed to deal with a bfbad range of obJectives and also on the

QE;_' o 'fact that scores are not summed across objectives. These facts reduce the .

’ probability that variations in unspecified skills willuprove}to ‘be a-
q-ﬁiv:j' dominant factor in the scores.. This rgasoning means that a criterion-

i\ referenced achievemenﬁ test should be generally kess biased than the typi— L.

B 'cal general standardized achievement test in the same broad area provided
' R T e P o
. that differential general background is respon51bke for the bias. - ﬁé

P < N . . .

o However, it. is possible‘instead to conceive of test bias as a direct
» consequenco of the systematically dlfferent interpretations given tﬂe items
N
by the different groups. Presumably, the _reason would be differences in

a A < ‘o

o

e

.cultural values or language systems. In this case, one might expect.the
®

measures of only’ some ; of the objectives in the criterion-referenced test

~ . Lo . -

.- ' -to_show much bias. L , e T T

2 .

. In either case factor analyses of test scores might yield information °

s ’

< .
: » ; ) o

relevant t0'the issues. If the “factor structure of a CRT differs for-
Ph
blatks and whites, the test” may be called biased Note that if done the
same, “a} the interpretation»of scoresafor ‘one group or the other would ‘be

at lgast partly erroneous and probably unfairq Presumahly the‘interpreta—” .

'tions wbuld fit-the majority grOupﬁbest (unle5s the. test were built by and

L3 »
for the minority group) \ ‘It seems reasonable to expect that the introduc—

. . } «
T tion qﬁistandarized athievement and: aptitude measures inte the data set

'would changenthe factor stru ture more for blacks than whites if bias exists.
[ » . '

. § . . ~ -
. . B : B et
5 _ . A . 'S - _—" - 1 i ) . ) )’a.)
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Anothér approach is to develop an empirical hierarchy among the objec~'

tives using the contingency analysis technique developed by Roudabush (1974)

4 S

_ The structural hierarchy 6f objectives created from a contingency analysis

'ﬁshould yield parallel.results for the tWo groups if there is no bias, but
A\ “j ;.aoﬁifferent structural pattern qf objectives if there is blas. =~ = : -

o E ) A third way to looh)at th1s question is through_regression analys;s. |

\'C \;;i If the regression equations using CRT scores to predict NRT scores yield

-J

1ess adequate predictions fdr one group than for the other as shown by\cross

validation, it follows that the CRT measures less of what the NRT measures : l,x -

o .
s 1 °,~¢. @ .

in this latter group than the former. If. the regress1on equations for one

[

&, - 4?' group applied to the*other produce poor predictions, that again is evidence v
; that the tests are. measuring different things ard that bias exists._‘
: ) w . . :9 ‘ - S C . o .. L. "‘." . - ‘
' - Method ' , , ; S _
®. & - i . o , L0
} ' )" ot ; .o .‘° 1)
; Measurbs ot e ’ ; .
. Do Three instruments were used, the,Prescriptive,Reading Inventory ’
. . B Jd
. [ 4 & Ty @ A
, - (PRI), the reading tests of the California Achievement’Tests, 1970 -Edition .
' (CAT), and the Short Form Test of Academic Apti4:ude (SFTAA)- The PRIois a - &

P B
N

': criterion-referenced reading test measuring 90 objedtives in four over-

; R ) - .

iapping levels. Most of the data’. reponted here are. based ‘on Level B of the e

-,'test. .The &l Level B objectives whioh are typical .of Grade 2 and Grade, 3

5 - curricula ‘are listed in Table l.l Level C measures 42 objectives, 20 of"
. « |
which are the same as- those in Level B. Separate scores are reported for { ‘; ‘

each objective, there is no | tot&l‘score. The CAT tests are the traditional ‘

B e e e

N standardized achievem%?t measures of reading vocabulary and readigg compfe- a
't ~ . i ] . o - 2 )
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hension, Level l designedéfor Grades 1,5 = 2.9 was used in this study. -

The SFTAA is a. traditional group aptitude<measure and yields both a’ Y

1anguage and4€ non—language score.v Level 1 which is appropriate for

E Grades 1.5 - 3.4-was used )
-5 } - o . Y .
) ° . . “ ) , . AN - Q

’ !Bv SubJects ‘ T L "ﬂ_ : :: . n S
. [} . e . . EEN :
A o The tests were administered to a number of groups in the.fall ‘ o

of 1972 as pa1t of a larger study of the PRI. Datf from black pupils * o .
were\obtained in a single large district in the southern&region of the

United States, included are 935 .cases at Grade 2 and 916 at Grade 3

.

To the degree this school district has characteristics that have

-~

ifv o uniquely affected the interaction of students and test materials dif—
o S, .
ferentially by ethnic group the inferences drawn may not be general. T @

Data from a standard sample were collected in all regions of the .

United States.. A standard sample is a representative group and includes

“.@inorities in about the prqportion they occur in the population. There
mere 68§'students{in.the Grade 2 standard-sampleg o

i LiIA'.'i.' | N o .’“

. | Data Analysis ‘v?_ RN _ '

, , . . . i

< Three sorts of analyses wereqmade. : o s .

Two factor analyses were made for each group. The first

[ > S .
|

d%ed only the scores of the PRI; the‘second added “the CAT’ReaHing -~

e [

'~EM N L S

IText Providad by ERIC.
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N '"‘Vocabulary, _CAT Reading Comprehension, SFTAA Language, ‘and SFTAA Non-
[ ]
h 1anguage 'scores. Principal component analyses followed by varimax

rotations were ,done and interpretatlon of all maJor facters was attempted

vDifferences in structure among the groups were, examined as were the.-

.

Lo v . effects on structure of’ add1ng the CAI and SFTAA Scores to. those froﬁ
«" the PRI. In addition, the simllafity of the factor structures were exam- .
»_1ned by a‘modlfication of a technlque developed by Roudabush (1968)

'involves us1ng one matrix as the target and trying to, fit the other to . it

[+

) one vector at"a-tlme. It yields a similarity index. _
; . . . * ‘o
/ ,/ & series of contingency analyﬁes were made Within each group re-l

atlﬁg mastery of each ob;Lctive to that for every other, (Roudabush, 1974).

| The f%sults were hlerarchlcal patterns or'structures indicating which

PUE

“LobJectlves were prerequisites for ghich otherb - These h1erarchies were

.

b t
examined for major differences between the black and standard groups. '

! *

Finally, regresslon analyse% Were made. ‘PRI scores;were used to. A

predict CKT scores and vice versa.. lack-white differences'inkscore_
/ !
interrelationships were examined by using the weights déerived for one

.y

!.-group on the other group and comparing the adequacy of tﬁe predictions

v

across greups with Cross, validation samples within group and across
¢ 3. . :

& ) N Y

grades within;group./ A e R

,‘@ ., . S Co ¢

.\w{‘
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" Factor Analyses . g L R _;‘

for these six analyses.~ Facton I is essentially the same in all six, dealing

'primarily With comprehension but'with aystrong word knowledge influence in

in the nalysis.

Two factor.analpses‘were made”for each of the three groups, onej,

/. N g

Tables 2-7 show tHe factor’ loadings

(K3

with and one without the NRT scores.

» . A

Grade

- ~

'standard -and Grade 3 black groups. CAT rea ‘ng scores are promi— ) S

nent ix this faetor, b it. is otherwise unchanged when they are not’ included

The aptitude.scores-do:not‘affect it. Factor II_appears

b

to be identical invallssix; thebijectives concern”phonetic parts of words,

@

especially wowel sounds. The CAT and.SETAA?Scores are not related to this

..‘..
S
- . - —
St o
The sane cannot be said for Factor II;
aptitude pla S- either a dominant or large role in the factor when present
_but the thre groups differ even so. The third factor without the normed e
tests is Wor Attack Skills for the black Grade 3 group‘ Word Knowledge ' -

-and Definitions in the black Grade 2 grOup, but Reading Cdmprehension as L ;"‘3 .

well as Word Attack. Skills and Definitions in the standard Grade 2 group. { N

-

|
. |
The consistencies are even fewer among the remaining factors although S _
t \ ) - S i

I

some parallels exist. For example, Main Idea iu Factor IV in the Grade 2

3
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standard and Grade 3 black PRI only analysesishile it is_Factor VI for - N\
. . i LY ‘ . ; “ B . . .
‘both ‘the Grade Ziblack,analyses and‘for‘the Grade 2 standard group when . s
1 e . ) .’ v . .. . .,m ‘ % .
the NRTs are includedi o ’ ¢

4 Co - i ! . ’ ’ -t . .
In short, the first two factors are alike among the groups and are

’ , o

not seriously affected by the presence or absence of the CAT and SFTAA , . N -
'scores. Beyond that, they are not”;?Re and are affected by the additional

n T scores. Grade 3 black is a b1t more like Grade 2 standard than Grade 2

* -t
) . . N B .

black. ‘ ’Q

- ¢

v “

' 1

The s1milarity coefficients shown in Tables & and, 9 support these

‘ . 4
interpretations. It should be noted that these coeff1c1ents are derived L Ca

° G

from the unrotated matrices and that the zerg coefficients in the upper T ¢,2///

e 2 Cow - o -
off diagonal half are a necessary outcome of the techn1que. It can be . T

. - -

) .' seen that the first two factoré are generally ‘similar but that moSt of the Rl

+
- . . ! "
N

L remaining factors related to more than~one other factor in, not very con—

[

- sistent ways. These data do make the two black groups 1ook the most alike,

somewhat contrary to the interpretation of”the rotated structures. However,

N

‘L : * e
n the Grade 2 groups differ the most. The presence or absence of th% norm- -

s referenced measures have relatively little systematic effects on the co- i' T
A} .. ) . . ) _ . a [

efficients.

NEAS

[ '. ’ . 3 . -

e &

* Since in all cases the first two factors account for many times:

e e %he amount of tﬁe‘variance attributable to any other factor, one could CL

Q . o ,"'I.; i . N \ - .
. o . IR . ' .

. . . ot

b . \ T 9 ’




‘ ‘ - , o " A A > ., Bias in-a CRT
) N ' / . » .- 9 e
LT . e i v * 5 R L . v , o
S v, NS - ' ‘w .
© £ ! N ! ' G ' /' ‘h '
\ - - . . ’ , ¢ . N . t ) . )
- - @ .
L argup'that little evidence of biasﬁgas been found by these ‘two analyses.
- <, :
R ' However, the differences in both the rotated and unrotated factor matrices. e ?
i ¢ are substant1al for the remaining factors that were judged to have meaning“

From these data. it _seems most reasonahle to:infer tbbt there is some bias

- . / *

in\ " " ’in the PRI but that 'its amount is smalluand occurs’ for only some obJectives. e
, ~ | ‘ : a . C / ‘. .
) - Conﬁlngency Analyses R \\ oL "'f T '
~ - a . . /
4 . g Figures 1 and 2 showféhe structure of objecé%ves based on the
e contingency analyses for Level B of the PRI for,the standard'sample ?Q%'

e and black sample, respectively( the first that the general placemeqt

of objectives in the hierarchy is-similar in the twb figures, that is, the §

s ) &

:h . objectiVes at’ ‘the bottom of the ‘hierarchy tend to be the same in both’ figures e

- . ‘e

©

r'. R and those intermediate and at the top ,also tend to be the same. oL,

) . . * .
» N Insert Figures 1-3 about here . - P
- . - * .~ Y’
- ’ /._........L...‘-._'l ——————— - . . .
- J’. o
a - /"

- -, The main différence between\the two is the.greater number of inter-

. . ; : ,
'; ';': ,éonnections in the data .for, the.black sample. lThe hierarchy for the stangz
J ’ "dard samplé has many ' end" points throughout the figure’ where achievement
. 'og an objective does not seem to %ontribute to achievement of other objec—'
: A lq‘ tives in the test. The.hierarchy for: the black’sample, on.the*other hand; '
; ‘ - has only one end point - Objective 1, Like Vowel Sounds — other than the - ‘ b

two end points at’ th& very top of the hierarchy} This result may mean that

the students in the black sample néed to learn the- phonic and structural i T

\‘I‘A : e - T :”‘ ] ‘A’ . . 4




R .

s

R _passages.haw; become difficult engggh for this phenomenon to ?ccur. Another )

7 Y

.) 3

\

' separate activities. L L e

“poSsible is that as reading passages become m

. P ‘ IR . B S S :
] . - 3 PR [ . & D
. ] S R N ©7. . " ~Biag in a CRT
. co VT . . * N .'u"b, . :.10 |
Lo e e e ey k
- . . - . . .- Y o
-J' o N * e v ‘: ‘ ! '| . '_Q

analysiSrskills ‘before they can progress far in reading %ven simple stories = ;

AN v
while the students in the standard sample can progress in comprehension N

o [E-] .

X skill while learning the phonic and,struotural analysis skills as relatively

Wt N o
>
.

, . ; i P .. . )
[ >

Figuré'3 shows a. hierarchy for Bevel ¢ of the test for a. third grade
astandard sample._ The objectives for Level C of. the PRI are somewhat dif-"
P "
ferent but there is considerable overlap, between the levels...The inter-
"~ a ', : \ . i .

"connectedﬁess of*phonic and structural analysis skivlsnwitﬁlcompfehension

g \ S L R
g?e difficult, phonic apd
L

‘5-

vf’structural analysis skills become ‘more important in comprehendigg the mate—

. &
rials and that, at Lébel B of the PRI forvthe black sample, thelreading

-
. T
"J}'.:. .

‘. - . &

.possibility is that Southern black studeﬁts are drilled on. these. discrete

’ ¥ -
skills.much more. than dre students in generai Neithef of these explana—

tions indicatés hias in the test as we. have deﬁined it. ,;a' -~ -
. N\ (S’ T ¢
A final possibility is that the standard sample studeﬁts, because of

‘a relatively enriched preschool?experience? implicitly ﬁavevmgny of these:

phoniq and structural analysis skills (although not necessanaly.at a
\ s o

b, ‘

hension}gbjgptives,,while the black students require dri11*“h~these skills .
£ ~ Al

before proceeding far with comprehension objectives. This might indicate
SN

"_c bias*in the first sense of the definition given earlier ahd thé cause of .

the bias is probably deficienties in tHe. early education of‘the students.

- ) : . « ' d . Y " 3
. . . e " " > N . .

M
y o

‘_skills\is apparent as. in the Level B black sadple., One interpretation - e

' mastery’level) so~tha& they can proceed more directly to mastering cdmpre—"'h

s
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: through 13
from the 41 PRI scores

v:30/ samples ‘and the lafter group was used for cross validation

- for the PRI scores amdng these pupils
fthe test was in many cases too diffiéult for meauingful variétions in

"scores to occur.

"CAT reading 3cores

‘ and frequently;poor for the Grade 23blacks

- Y » .
P J/'z
.t A
) N . J
° - \ e A ‘
\ o R Bihs in a.CRT
- -\‘\:3_%_ . . '~ . . - ’ : ) - 11 3 o
o \\‘11:2- .. o IR = . L , '..' N . , /Q
IRTANRY . : o o . L ) .
, _ A B s
N ‘ . . v ) . ’ . ,' ‘.
Regression Analyses . L B ¢t . \

¥
4

The outcomes of the regress on analyses are summarized in.Iables 10 -

N o 1

Table lD shows the results of the prediction of CAT 3cores

Each grohp was divided randomly into 70% and o

- '

‘validation values are near- the CAI reliabilities for the Grade 2 standard
- S -
vgroup and the«Grade 3 black group but.lower for the Grade 2 black group

Tt seems probable that these lowér figures reflect lowergreliabilitiés s

\\.,

Their mean scores suggest that

Given that explanation of the}lgwer correlations for .
o N
the Grade 2 black scores, one can infer from Table 9 ‘that the test

- o
..

_gepérally meaﬁpres the ‘same thing for both groups. f”1
D Ly L ': ; .
. : f_:¥guﬁ.— SR A - 3
¢ é v Insert Tables 10-13 bout here

-Tables 11 through 13 show the predictions of PRI scores from the two

AN

The predi;tions are. moderately good for ‘many of the
o

| objectives in the standard groups, less good for the Grade 3 black group

In each of the three groups

the cross validation results are as often a point or.tWo higherwthan‘the

%

obtained multiple R, as they are below it, substantialashrinkages occur in

only a few- instances ‘ In all cases, substituting the weights for one of

the other . groups yields multiple Rs just about the game as those in’ the

) N . 'r
) '/ s,
B 4

13"

The cross CNe
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Lo, Recognition that achievement tests of “any type are- probably somewhatﬂ

.

-

{
= biased should be given by-anyone using tests with individuals or“groups L C.
: “?, having divergent backgrounds. It seemsvreasonable to infer from this |
report that this is, less of aﬁconcern the more specific and well-defined

(concrete) the behavibr being measured. .Thus standardized normrreferenced o Q_gf

. l 1
e ' adhievement tests are probably more - biased because they measure broader e '

e i . . .
..

functions than criterion*referenced tests. Both are biased to a degree, - ,

@

o . -, < i . -

large or small that is: yet to be assessed since no absolute measure of

) ‘ ! | o
amount of bias exists._ However, the evidence presented here,makes it o
S sec e reasonable td assume the degree is small in criterion—referenced tests; N

at least we believe that the amount of bias in the criterion-referenced

test we studied is small.
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