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ABSTRACT

Tkis report presents the findings of the first phase of a research
project to investigate the problems which exist regarding subcultural
differsnces in the predicticn of job performance. Phase I of ihe project
was an attempt to obtain an adecuate picture of the effects of cultural
factors on existing selection piocedures. Seven independent gtudies were
conducted in which the validity of commercial and industrially developed
gelection tesis was examined separately for white and Negroc subgroups of
the population using the elevein different relacionships presented in the
Bartlett and O'Leary (1969) model. Occupational groups which were studiea
ircluded toll collectiors, correctional officers, toll facility officers,
various clerical workers, and keypunch operatcrs. A ssmple of Iimmates in
a federsl correctlonal institutlion was also studied.

The results of Phase I imiicated that tesl blas 1s clearly present
in & large number of cases where heterogerneous groups are combined in
making gredictions of jJob performance. ilowever, it is erroneous to
conclude that. all inadvertent test bilas denies opportunities to minority
group members. The present studv has demunstrated the need to valldate
tests separately for minority and majerity group membera. The traditional
validacion model which assumes homogeneous populations ig clearly inappro-
priaste.

™.~ second phase of the project will inmvolve the evalustion of
procedures to control or eliminate bias. Differential ..-<diction models,
culture-equivalent tests, learning measures, as well as some non-cognitive

measures will be examined.
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INTRODUCTION

Equal opportunity for mirority group members in industrial and educational
institutions has become an area of national concern. Both professionals and
laymen have claimed that many of the current methods of assessing abilities

mey systematically deny opportunities for minority groups.

Although there is considerable agreement that a problem exists regarding
subcultural differences in the prediction of Job performance (see APA Task
Force on Employment Testing of Minority Groups, 1969), there is a need to
learn more sbout the nature of the problem. Bartlett and O'Teary (1969) have
developed a model which demonstrates possible relationships wh:ch way exist
when heterogeneous groups are combined in making predictions. Viewirg this
model in terms of subcultural bias, it becomes apparent that there are a
nunber of different situations where inadvertent test discrimination mey be
found. More important, however, is the realization that solutions to the
problem of test hias are dependent uvon the nature of the existing relstion-
ship between the tests and the criterion.

No single technique, such as culture-free tests or test-taking training,
will solve all problems, but each may be useful in certain situations. How-
ever, ™til a basic parametric study is conducted to determine the nature of
the problem, haphazard applications of the various techniques which have been
suggested as solutions may lead to the elimination of sume potentially useful
techniques. For example, one may be using test-taking training to eliminate
unfair discrimination in situations which call for differential prediction.
as in the example where one test has positive validity for one subgroup and

neggtive validity for another.

Guion (1966) has alluded to the need for a bhasic parametric study.
stating that there is no evidence now available to indicate which nmodels will
be most useful for eliminating unfair discrimination in testing. The present

project was a response to this need.

-

Phase I of this two part project, essentially exploratory in nature, was
an attempt to ovbtain an adequate picture of the effects of cultural t'actors

on existing selection procedures. More specifically. an atteompt was made to




determine the frequency of occurrence of the eleven different relationships
presented in the Bartlett and O'leary (1969) model, as well as how pervasive
these relationships are scross a humber of different types of tests and
criteria. Phase IT activities, currently in progress, are directed toward
the development and experimental evaluation of procedures to control or
eliminate test bias.

The present technical report describes the resulis of Phage I research
efforts. Over 30 different organizations were contacted In an effort to
obtain test valldation data}' Data were obtained froam approximately 20 per-
cent of thoee contacted. Many of the organizations contacted did not have
enough winority group members In slmilar Job classiflcabtions to oblain a
separate validation sample. 1In addition, many agencics were reluctant to

release data because of the conlroversial nature of the toplce.

Test validation reseesrch f'or minority groups presents a number of unique
methodologlcal problems. I'irgl, since often only a few minorliiy group members
are employed in a specif'ic job eclassif'ication, ii Is virtually impossible 1o
divide the groups for purposes of cross-validatlion. Oecondly, because of the
rather lerge differential in sample size, validity coel'ficients ol' equal mag-
nitude are often not statistically significant for the minority sample but

significant for the white sample.

The Bartlett-O'Leary model, which was being cvaluuted in this investiga-
tion, assumes that subgroup differences on the criterion meagures are a function
of actual differences in job performance. Alihough a f'ew of the studies
reperted contain objective criteria, the most I'requently used ceilerion was
supervisory ratings of job performance. In most ot the studices, meclings were
held with supervigors to familisrize them with the raling scules and to stress
the experimental nature of the ratings. Moreover, racial Identif'ication was
obtained for each employec after the ratings had been collected. Despite these
precautionary steps. no estimate was available concerning the nature and extent

of bias affecting these ratings for the two racial groups.

1 Academic and governmental institutions, as weil as, industrial

organizations were contacted.
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Section I: Historical Background

In recent years there has been an increasing awarencss of the need ror
socially responsible behavior on the part of all kinds of organlizations. The
passage of the Civil Rights Acts of 1964 has made the issue of discrimination
in personnel selection a lcgal as v 11 a8 a moral one. In particular, doubts
have been raised about .sychologi:al tests ured in personnel selection (Amrine,
1965). These tests have come under attack on many fronts for alleged bias
against minority and culturally disadventaged groups. The purpose of thisa
investigation is to determine if this bias actually docs exist by cexamining the
relation between selection tests and job performance in a variecty of occupa-

tional groups in which both majority and minority group members are cmployed.

Concepts of Bias

The definition of test bias used in the present study was that of Cleary
(1966, p.1): "A test is biased for members of a subgroup of the population if,
in the prediction of a criterion for which the test was designed. consistent
nonzero errorsg of prediction are made for members of the subgroup. In other
words, the test is biased if too high or too low a criterion score is consis-
tently predicted for members of the subgroup when the common regression line

ig uged."

This definition of test bias has several implications. TFirst, a test, in
and of itself, is not discriminatory. The use to which a test is put, however,
can be discriminatory (Tenopyr, 1967). Unless an outside criterion is applied,
a significant difference in mean test scores for different culturai or cthnic
groups cannot be presumed to be bias against onc or more of the subgroups. It
is certainly not unreasonable to assume that the test is measuring a true dif-
ference between subgroups on the test dimension or dimensions. Thus, tc label

a test as discriminatory solely on the basis of difference in test performance

between the different subgroups indicastes a misunderstanding or a lefinition of the

concept of test bias that differn from that used in the present investigation.

It should always be rcmembered that the purposce of a selection test is to
differentiate between those job applicants who will be good performers on the
Job and those who will be poor (Guion, 1966). Only if an outside criterion, a
measure of job performance, is applied can one determine whether a given

selection test is biased or unbiased with respect to the dif'ferent subgroups




comprising the applicant popula: =. If differences in the test performance of
+wo groups are asgsociated with group differences in the same direction on a Job
werformance measure, then the test 1s doing its job; i.e., it 1s differentiating
between good and poor performers on the job. A test in this particular situation
is unbiased with respect to different groups within the job applicant population
(Axrvey, 1967). iiowever, if group test performance differences arc not ussocisted
with group differences in job performence or arc associated with group differences
in the opposite direction on the performance criterion, then the test is dis-
crimineting in an unfair manner and can properly be labeled is biased.

Aside from the legal aspects of test bias in selection procedures, the
existence of such bias will usually result in a selection procedure which over-
or under-predicts the job performencc of certaln subgroup menbers. Thus, the
elimination of test bias is desired because it will increase the practical
efficiency of tne gelection procedure in screening out those job applicants who
will not be successful on the job and in accepting thosec job applicants who will

be successful.

Bias Reduction

Seversi alternatives for the elimination of test bias are possible. First,
psychological tests could he eliminated from the selection procedure. However,
this slternative would perhaps lead to increased discrimination in the selection
procedure because such devices as the interview and application blanks used in
place of tests may be even more subject to bias. These are potentially more
discriminating in an unfair mamner than tests and, with these legs sophisticated
measures bias may be even mcre difficult Lo detect or eliminate. If alternative
predictors which can be demonstrated to be superior to tests and free from bias
are developed, then tests may be replaced by these measures in the selection

procedure.

A second alternative is the development of "culture-{ree" tests. Krug
(1966) states thata truly culture-free test mugst meet one of two conditions:
a) all people of all cultures must have had equal oppprtunity and equal motive
to learn all items on the test, or b) all items possess complete novelty for
all people of all cultures. It is extremely unlikely that any test will ever
be constructed so as to v~ + either of these conditions. More promising are
several variants of c. re-free tests, specifically culture-fair and culture-

equivalent tests. The assumption of a culture-fair tcst is that there exists
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a set of test stimuli which are equalliy appropriste to at least two cultural
groups. In a culture-equivalent test, cultural counterparts of various test
items are developed (Krug, 1966).

However, until the varlous subcultures within the major culture gre fully
investigated and criteria established as to what denotes cultural "fairness"
or “"equivalence" for these gsubcultures, it 1s doubtful that mearingful contri-
butions to the problem of test bias will be made with this approach (Tockwood,
1966). Guion (1966) stated that culture-free tests might be useful as an
indication of the degree of culbural deprivation of an individual. He proposed
to do this by comparing test scores on a traditional measure of intelligence
and on & culture-free test. The difference between the scores (cxpressed in

standard score units) would be a measure of the cultural deprivation.

Tenopyr (1967) stated that the cvidence suggests that the Negro job appli-
cant may be at a greater disadvantage when so-called "culture-fair spatial tests
are used in selection than when verbal tests are utilized. Kirkpatrick, Ewen,
Barrett and Katzell (1967) found that non-verbal predictors were in general not
valid for the prediction c¢f job performance of Negro female clerical workers
although they were valid for white female clerical workers. The evidencc seems
to indicate that, although culturc-free tests or their variants may be useful
in some situations or as supplementary instruments, they cannot be viewed as a
panacea for all problems associated with personnel selection from culturally

heterogeneous job applicant populations.

A third, perhaps more promising, approach to the elimination of test bias
is to investigate the relationship of the predictor and criterion mecasures
separately for each subgroup, i.e., to use subgroup membership as a moderator
variable. The term moderator variable was introduced by Saunders (]956) and
the concept has had many labels and many definitions (Bsnas, 1965). The defini-
tion of moderator variable used in the present investigation, as suggested by
Banas (1965), is any variable, quantiiative or qualitative, which improves the
ucefuilness of a predictor bv isolating subgroups of individuals for whom a

predictor or set of regression weights are especially appropriate.

)




Moderater Variables and Validation

The moderator variable approach has been advocated by many investigators
in this area. Arvey (1967) has stated that businessecs wishing to see that
Negroes get the jobs for which they sre qualified should undertake sophisticated
validation procedvres for their existing tests and egtablish dif'ferent nomm
groups and validity coefficients for Negroes and whites. Wallace, Kissinger
and Reynolds (1966) have recommended that all tests be validated in the setting

vhere thev will be used and validation should be for as many separate groups as

posgible in preference to one large heterogeneous group. Mitchell, Albright
and ‘McMurray (1968), after failing to find either total sample or subgroup
validity for the Wonderlic Personnel Test with a supervisory rating as the
criterion measure, emphasized the need for subgroup validation research in all
job situations.

Guion (1965, 1966) has also advocated the investigation of race as a
moderator variable and has suggested that different cxpectancy tables be de-
veloped for Negroes and whites in the job applicant population. Kirkpatrick,
et al. (1967), in their conclusions based upon a series of studies of differen-
tial selection among applicants from different socio-economic or ethnic backgrounds,
stated that tests should be validated separately for cach ethnic group and that
either different standards of selection or different selection instruments should

ve used with different ethnic groups in most instances.

The Equal Employment Opportunity Commission (1966) has also stressed the
importance of validating a selection test for each minority group in the popula-
tion. Anastasi (1966), also advocating the use of moderator variables, stated
that moderator variables are of particular interest because of the widespread
concern regarding the use of tests with various subgroups of the general popula-
tion, especialily culturally disadvantaged subgroups. She believes that the
empirical investigation of moderator variablesg in the interpretalion of Lest
scoreg 1s a more constructive approach than the evasive procedurces of so-called

culture-free tests.

Bartlett and O'leary (1969) have developed a differcntial prediction model
to moderate the effects of heterogeneous groups in personnel sclection and
classification. Several situations have been described in which subgroup test
bias has been or could be found. These situations have been labeled 1) equal

validity and unequal means; 2) differcntial validity; 3) opposite validity;
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and 4) no validity in subgroups. Each of these general categories can be further
divided into subcategories describing the specific relationship between the pre-~
dictor and critericn measures for each subgroup. A survey of the literature in
the area of personnel selection from a heterogeneous applicant population rcveals
the need for the use of such a differential prediction mcdel In a selection
procedure.,

Literature Review

The following literature review has been organized by follewing the termi-
nology suggested by Bartlett and O'Leary (1969).

1. Egqual validitly snd unequsl means. In this situation the predictor test

yvields equal validity fo: the subgroups but differcential mean performence on the
test or criterion exists., This typically results in a lower validity if the
subgroups are combined. Conversely, separate prediction for the subgroups would
lead to increased validity. An exception to this would be where the predictor
and criterion mean differentials are in the same direction; i.e., group X is
superior to group Y on both the predictor and criterion measures. In this
particular situation the test is not biased since it reflects a real difference
in predicted performance. {See Figure 1 in Appendix A for an illustration of
this relationship.l)

Cleary (1966) has reported a study in which equal validity but unequal means
on both the predictor and criterion were found. Attempting to predict first year
college grade point average at a state supported institution in the Southwest,
Cleary found that the non-white group had lower mean scores on both the predictor
(Scholastic Aptitude Test) and the criterion (grade peint average) but that the
separate validities of the white and non-whitc groups were approximately cqual.
Combining +these two grcupgs lor purposes of prediction would probably lead to

increased validity due to the increased heterogencity.

Although the Cleary (1966) study is a case in which validity of' prediction
could be increased bv combining groups, most other situations would result in
reduced validity.

1 .
Figures 1 through 11 in Appendix A are offered as illustrative models.
They are not intended to literally represent the bivariate qistributions or

correlations cited.




Kirkpatrick, Ewen, Barrett and Katzell (1967), studying white and non-
white groups (both from culturally deprived backgrounds) who were participating
in a heavy vehicle driver training program for the unemployed in New York City,
found a significant difference in favor of the white group on the mean predictor
scores, yet no significant difference on the criterion measures. Predictors
used were the Gates Reading Survey and the Numerical Ability Test of the Dif-
Terential Aptitude Test; the criteria were graduation vs. termination in the
training program and scores on verbal proficiency tests in thé training program.
If these two groups were combined, not only would a lower validity result but
the non-white group would not be as likely to be sclected if a cutting score
based on the combined group were uscd. Since both groups had essentially equal
chances of success, tegt discrimination would result iI° the groups were combined.
However, by including race as o moderator, better prediction of criierion per-
formance would be possible as well as the celimination of racial discrimination.

(Sce Figure 2 in Appendix A.)

Kirkpatrick, et al. (1967) also report such a rclationship between predic-
tor and criterion measures with a sample of 1493 white and 98 Negro female
clerical worlers in several insurance companies. In this concurrent validation
study, the Negro group performed more poorly than the white group on all but
one part of a clerical selection test battery, but no differences existed on
either criterion measure, salary and supervisory ratings. The voliditices
obtained were essentially the same Tor both groups. Although methodological
problems prevented any conciusive statements about test bias In this situation,
the data sugpested that bias in the predictor test battery might exist.

Other g .tuations are possible where equal validities but unequal means
would lead to both poorer selection decisions and test bias if the subgroups
were combined. First is the cage where there is a dif'ference between groups
on criterion perfcrmance, yet no difference in test performance. (See Figure
3 in Appendix A.) Thig would result in overestimation of' the change of success
for one group and underestimation for the other. The existence of differences
in mean performance cn both the criterion and predictor. but in opposite direc-
tions. is another possible situation (See Figure 4 in Appendix A). If the
two groups were combined. although positive validities existed for each group
separately, an overall negative correlation would result. If personnel deci-
sions were made on the basis of a regression equation for the combined groups,

the worst from each group would be selcecled!




2. Differential validity. A selection test may be valid for one sub-
group in an applicant population and not valid for another, or the validlities

may be of different magnitude or even different direction of relationship.

In a study of female toll collectors, Lopez (1966) found differential
validity for the subgroups but no differences in mean performance on either
the criterion (absences) or the predictor (Clerical Aptitude Test of the
Differential Aptitude Tests). (See Figure 5 in Appendix A for am illustration
of this relationship.) Lopez found nc validity (r = +.01) for the white group,
a significant correlation ( r = -.18, p 4.01) for the Negro group, and no
validity for the cambined group (r = -.03). With the same sample Iopez (1966)
also found both differential validity and differential mean predictor perfor-
mance (with an iateiview check list as the predictor) but no significant
differences in mean criterion performaence (see Figure 7 in Appendix A). Again
Lopez reported no validity for the white sample ( r = +.02), low but signif'icant
validity for the Negro group (r = -.1%, p<&.0l). and no validity for the combined
group (r = -.07). It should be noted that the correlations reported have bheen
corrected for restriction of range. Whether the uncorrected correlations were

significant was not reported.

Cleary (1966), investigating academic prediction, reported significant
mean differences favoring the white group on both the predictor (Scholastic
Aptitude Test - Mathemstics) and the criterion (first year grade point average)
but she also found differential validity. Cleary reported a significant vali-
dity coefficient ( r = .25, p<.05) for the white group but no significant
correlation (r = .01, n.s.) for the non-white group. Thus,this predictor would
be appropriate for the white group but not for the non-white or the combined
group. Although a valid prediction could be made from this test for the com-
bined group, this was possible only because the test identified the lower

performing group of non-whites (see Figure 8 in Apperdix A).

Kirkpatrick, Ewen, Barrett and Katzell (1967) studied several job situa-~
tions involving many different selection tests and criteria in an attempt to
provide evidence in an industrial getting concerning possible test bias in
selection procedures. They found differential validity in a number of difflerent

Job situations.




With & sample of 102 white and 34 Negro femsle clerical workers, Kirk-
petrick, et al., (1$67) reported a validity coefficient of .21 (p< .05) for
the combined group, using as & predictor the Numerical Test of the Short
Employment Test and a merit rating criterion. For the white group the vali-
dity coefficient was .25 (p £.05), but for the Negro group it was .02. In
another study reported by Kirkpatrick, et al. of 137 males in a General
Maintenance Training program (31 white. %3 Negro and 53 Spanish), differential
validity was also found. Using the Gatr Teading Survey as the predictor and
proficiency task scores as the criteri: chey obteined & significant validity
coefficient (r = .29, p {,01) for the * .olned group, a significant coefficient
(r = .42, p£.01) for the Negro group,yet no validity for either the white
group (r = .02) or the Spanish group (r = .07). The correlations reported
between the same predictor (Gates Reading Survey) and & termination criterion
were .19 (n.s.) for the combined group, .08 {n.s.) for the white group, .31
(p<.05) for the Negro group, and .30 (p <.05) for the Spanish group. The
mean performance on the Gates was signiticantly (p< .0l) lower for both the
Negro and Spanish groups than the white grcup. There were no significant
differences on the termination criterion but the Spanish group performed sig-
nificantly lower thén the white group on the proficiency tasks (p<.0l).

Kirkpatrick, et al. (1967) also reported a study using nursing students
as the sample and validating a test battery (Pre-Nursing and Guidance Examina-
tion developed by the National League for Nursing) against a criterion consigting
of a set of astate licensing examinations. There were five examinations: medical
nursing, surgical nursing, obstetrical nuraing. pediatric nursing, and psychiatric
nursing. The criterion examination appeared to be unbiased as no consistent
pattern of mean performance scores emerged; i.c.. whites were auperior oun two of
the exams, Negroes were superior on one and there were no differences on two of
the examinations. Inspection of the correlation matrix of the nine subscores
on the PNG test battery and the five state exeminations revealed 34 instances
vwhere validity existed for the combined and white groups but not for the Negro
group; five instances where validity existed only for the white group but not
for the combined or Negro groups; and six instances in which validity for all
groups existed. This large percentage of cases in which differential validity
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was found indicates that this situation is perhaps all too cocmmon in selection
situations.

Ruda and Albright (1968) found that the correlations between. the Wonderlic

and a turnover criterion were ~.26 {r big’ p<& .01) for the combined group, -.3h

(r bis’ p<.01) for the white group, and + .10 (r bis’ n.s.) for the Negro.

group. The sample consisted of 147 white and 51 Negro clerical workers.‘ Since
there are questions about the appropriateness of tefting a biserial correlation
for gignificance, the present authors calcvlated the point biserial correlations
for each of the sbove relstionships and tested them for significance. The total
group and white sample correlations were again founda signif’cant and thé Negro
sample correlstion was not significant.

In all of the above-mentioned studies, it is appsrent that the predictors
used were not appropriaste for all of the gubgroups within the population. This
pointg to the need for the development and use of valid predictors for each of

the subgroups within a heterogeneous job applicant population.

3. Opposite validity- Lopez (1966) has reported a case where a test hed

significant yositive validity for onc group and significanc nzgative validity

for another. There were no gignificant differences in mean test performance
(see Figure 9 in Appendix A). With a sample of toll collectors, Topez reported
a validity coefficient of .19 (p & .01) for the white group between the Cleri-
cal Aptitude Test of the Differential Aptitude Teshts and a criterion of tolls
accuracy, yeb & corresponding correlation of ~.23 (p<:.01) Tor the non-white
group. Thus,the uge of this test for selection purposes with a combined group
would have no validity. Only through the use of subgroup enalyses coald the
proper interpretation of test performance be made; i.e., one should hire whites
who have a high score bul non-whites who have a low score on the test. Topez
(1966) also reported a similar situation where a mental ability test correlated
in opposite directions for two racial groups but In this case the white group
was superior in test performance {see Figure 10 in Appendix A). There was no
significant difference in criterion (tolls accuracy) scores. The correlstion

for the white group was .16 (p<.01), but -.18 (p<«£.01) for the non-white group.




Either differential or non-linear predictior would result in validity in this
situation, but with the combined group no linear prediction would be possible.
Again it should be noted that the correlations reported by Lopzz were corrected
Tfor restriction of range and the signficance of the uncorrected correlations

is not known.

I, No validity in subgroups. It is poseible that a test which is valid

for a combined group is not valid for any of the subgroups within the population.
This could occur if significant differences exist in the same direction on both
the predictor and criterion measures (see Figure 11 in Appendix A). Thisg effec-
tively means that the selection procedure is based upon the use of' a variable,
for example race or socio-economic class, that is not related to job performance.
Since the test is valid for neither Group X or Group Y, it should not be used in
any way to influence personnel decisions. The validity of the combined group
would be based only upon the fact that the two groups differed in perlormance.
The test in this case is actually only a crude measure of the dimension on which
the groups differ; for exampie, race. Failure to consider through appropriste
analyses the velidity in the subgroups would result in inadvertent racial dis-

crimination through the personnel testing program.

Kirkpatrick, Ewen, Barrevt and Katzell (1967) reported several cases in
which no validity in subgrows was fornd. However, none of the data exactly
fits the above model. In particular, in rone cf the cases reported do the
groups differ on both the criterion and preaictor variables. All of the re-
ported caseg involved a semple of 39 white and 33 Negro clerical workers.

Using a vocebulary test as the predictor, a correlation of .25 (p<.05) was
found for the combined group with a rating of quality of work ae the criterion.
However, the eguivalent correlation for the white group was .29 (n.s.) and .19
(n.s.) for the Negro group. With the seme predictor, correlations with a rating
of overall performance were .27 (p<.05) for the combined group, .24 (n.s.) for
the white group ard .30 (n.s.) for the Negro group. Tne vocabulary test cor-
related with a rating of overall effectiveness .30 (p<:.05) for the combined
group, .28 (n.s.) for the white group and .26 (n.s.) vor the Negro group. A

significant difference (p<.0l) in the mean rating of overall effectiveness was




the only significant difference found in any of the predictor or criterion
measures. The significance of the combined group correlation appears to be
only a function of the sample size. With larger samples, it would be likely
that validity in the subgroups as well as in the combined group wouid be found.

This survey of the literasture concerned with the problem of prediction of
job success for heterogeneous job applicant populations indicates that dis-
crimination in personnel selection tests has been found in a variety of
occupational situations. One can only conclude that the proper consideration of

this problem is a necessity for an adequate test validation procedure.

Tt should not be implied from the preceding literature survey that all
personnel tests are biased against or for minority group members. Studies
have been reported in which no test discrimination was found (‘Tenopyr, 19673
see also Kirkpatrick, et al., 1967). A report of the APA Task Force on Employ-
ment Testing of Minority Groups (1969) states that no clear trends have been
established concerning the existence of bias In predicting job performance and
that no firm conclusions are pogsible. Thug the present investigation is an
attempt to provide more evidence as to the degree of pervasiveneps of test

bias in personnel selection procedures.
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Section II: General Method

Seven independent studies are reported which employed similar methodology .
This sectionprovides an overview of the research effort to limit the amount of
redundancy that would occur if all phases of cach study were separately de-
scribed in detail. '

Subdects

As the purpose of this phase of the research project was to investigate

existing predictor-criterion relationships in job situations, the subjects in
all studics were current on-the~job employecs or members of existing situa-
tional groups in the case of corrcctional institution immates. Thus, the
samples all consisted of pre-sclected groups of individuals. The sample
consisted of those persons who had been members of the group under study
for at least three months. To assure as large a sample size as possible,
a maximum tenure length was not used as a restrictive criterion for inclusion
in the sample. i.e.., no attempt was made to develop a relatively homongeneous
sample with respect to tenure by setting a maximum length-of-service cutting
point. The erfects of tenure upon the predictor-criterion relationships

were statistically controlled when deemed necessary.

Predictors

All predictors were psychological tests which were a part of the existing
selection procedure. Most of the tests were used as explicit selection devices
though sone had been included only for experimental purposes. All of the actual
test administration was conducted by the personnel of he organization furnish-
ing the cata. In most instances, the subjects in a given sample were not tested

at the same time and by the same administrators due to tenure differences.

Criteris
A number of criterion measures were used in each study. Most criteria

were already existing measures of job performance but in some cases the measures
were developed by the investigators. In all studies an attempt was made to

have criteria which measured a wide sample of job pertormance behaviors. This
wag limited in certain situations by the record systems of the organizations

and other practical considerations.
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Statistical Analyses

Means and standard deviations of sll predictors and crilerion variables
were computed for the total sample, the white subgroup and the Negro subgroup.
The significance of the difference between the mean predictor performence of
the two subgroups was tested by meang of the t test. Similar tests were
computed for the mean criterion performance of the two subgroups. It should
be noted that the distributions of some variables are rather skewed. A
basic assumption of the t test is normality of the underlying distribution
of the populations. However, Boneau (1960) has shown that the t test is
relatively insensitive to violations of its assumptions. Hays (1963) states
that the assumption of normality may be violated "almost with impunity pro-
vided thet sample size is not extremely small," (p.322). A more serious
problem is the interaction of the effects of unequal sample sizes ard
heterogeneity of the two sample variances. If an F test of the ratio of the
sample variances revealed heterogeneity, the correcticn suggested by Welch
(1947) was applied.

The validity of each predictor for each criterion measure was estimated
by computing zero-order correlations for all possible predictor-criterion
pairs for each sample. Validity coefficients were computed for the total
sample, the white subgrowp and the HNegro subgroup. In those samples in which
more than one predictor had been used, multiple correlations were not com-
puted because of the instability of such statistics with samples of the
relatively small size (in relation to the number of predictors) that existed
in the present investigation. Furthermore, the subgroup sizes, especially
of the Negro subgroup, were not large enough to permit the uce ol cross-

velidation procedures.

Comparisons of each predictor-criterion relationship for the white and
Negro subgroups were made by three methods of analysis. Tirst, ithe signili-
cance of the validity coefficients for both subgroups was examined. Tests of
the significance of the difference between the two subgroup validity coef-
ficients were computed. Also, the regression tests of the analysis of
covariance (Potthoff, 1966) were computed to test the equality of the regression
slopes and intercepts for the two gubgroups for cach predictor-criterion pair.

This procedure results in three separale F ratios. F1 simulbancously tesis




the hypothesis that both the regressicn slopes and the intercepts are equal
for the two groupa. If Fl is significant one may conclude that bias exists.
F2 tests the hypothesis that the regression slopes are equal for the two

groups. F_ tests the hypothesis that a common intercept is appcopriate for

3

the two groups. F3 is an eppropriate test only when F2 is not significant.

Thesge three methods of analysie ictually constitute two different
approaches to the comparison of the validity of a test in two different
ethnic subgroups (Kirkpatrick, Ewen, Barrett, and Katzell, 19G8). The
first approach involves testing the null hypothesis that the validity coef-
ficient for a given test and criterion is equal to .00 (for one or both of
the subgroups). Three possible results exist with this approach. The test
mey be found to be valid for neither, both, or one of the subgroups. If the
test is found to be valid for neither subgroup, nothing can really be said
about differences in validity since the test is inappropriate in this situa-
tion. If the test is found to be valid for both of the subgroups, then it
can be appropriately used with both subgroups to predict job performances.
If the test is found to be valid for one subgroup but not for the other,
there exists a difference in utility in that one may have more confidence

that the test is validly useful in one ethnic subgroup than in the other.

The alternate approach to the comparison of the validity of a test in
two different ethnic subgroups is to test the significance of the difference
between the validity coefficients of the two subgroupse. This approach tests
the hypothesis that the two subgroups are drawn from the same population with
respect to the degree of validity. Rejection of the null hypothesisg would
denote differential validity, while failure to reject would denote uniform
validity for the two subgroups. Tt is possible Lhal Lhe second approach may
fail to show a dilference at a given level of conlidence while the irst
does. This can occur because of differences between Lhe Lwo approaches with
respect to both degrees of freedom and the sampling error associated with the
test of significance. Kirkpatrick, et al. (1968) have indicated thal ihe
usef'ul conclusion in this situation is one of a difference in significant
validity, in that one might use the test with some confidence to select

members of one ethnic subgroup but not of the other.




It is also possible for the first approach to show no validity in either
subgroup but the second to show a significant difference between the validity
coefficients. This can occur if one of the coefficients is positive and the
other is negative. Again, the practical interpretation is to use the test
with neither subgroup. In this serles of studies, both methods of comparing
validity in different ethnic subgroups have been employed and reported, but
primary attention has been pald to the outcomes of the first because of its
practical implications. The analysis of covariance for homogeneity of' reg.es-
sion essentially may be categorized as utilizing the second approach but was
also employed as a further means of' analysis because of its ability to detect

regresgion intercept differences.

Model Identification

Predictor-criterion relationships were analyzed using the Bartlett and

O'leary differential prediction model in an attempt to determine the relative

frequency of the different models.

In accord with the above mentioned methods of analysis, two separate methods
of model identification were utilized in those situations where differential
validity was demonstrated for the two racial groups (Models 5-10). All
predictor-criterion relationships in which a validity coefficient was signifi-
cant for one racial group, but not significant for the other were identified
as illustrations of models when the first method of model identif'ication was
used. Because of the rather large difference in sample size between the two
racial groups, this procedure identified as models those relationships in which
the absolute magnitude of the nonsignificant correlation for Negro sample was
larger than the corresponding signficant correlation for the white sample.
These cases have been identified as illustrations of models since it is diffi-
cult to justify the use of the test for the Negro sample. However, there is
gome justification in using the test for the ~hite sample even though the
absolute magnitude of the validity coefficient is smaller than for the Negro

sample.

The second method used to identify illustrations of models imposed the

additional criteria of a statistically significant difference belween the
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validity coefficients for the two racial groups. This method tends to

identify clear illustrations of the various models. In each study reported

g distinction is made between the models which meet only the first criterion
and those models which meet both criteria.
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Section III:

Studies of Existing Selection

Procedures
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Study 1: Toll Collectors

Sample
The subjects were 159 female toll collectors (115 white and Uk Negro)

employed at the five toll facilities of a state highway department. All
employees held state civil service classified positions. The major duties
of these toll collectors are to determine the appropriate toll category

for each vehicle; to collect cash or toll tickets in the appropriate amount
from each vehicle; ani to make change when necessary. Table 1 presents

bilographical information on these employees.

Table 1: Biographical Data - Toll Collectors

Age Total 33.86 10.32 152

White 34.48 11.18 108

Negro 32.32 1.70 Ly 1.35
Education Total 11.68 1.02 152
(in years) white 11.56 1.03 108

Negro 11.908 0.9% Ll 2.30%
Tenure Total 34.90 38.20 156
(in months)  White 36.69 41.16 112

Negro 30.34 29.54 Ly 1.00

(1) Total N is less than 15% hecause of incomplete data for some
subjects.

(2) t ratios are between the means of the white and Negro groups.

*  p .05
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It can be seen from the data in Table 1 that the white and Negro groups
differed significantly only in education, the Negro group having attained a

higher educational level.

Predictor Comparisons

Two tests, both developed by the state personnel department, have been
used as selection devices for the position of toll collector. Specifically,
these test.s were a Clerical Checking Test and an Arithmetic Reasoning Test.
Because of the recent application of these tests, the number of subjects for
whom data was available was considerably diminished. Table 2 presents the
predictor means, standerd deviations and tests of significance of mean

differences for the white and Negro samples.

Table 2: Predictors - Means, Standard Deviations, N's and Tests

of Significance of Mean Differences - Toll Collectors

Predictor Group X s N (1)
Clerical Total 75.36 4.29 128
Checging White 75.71 4, k5 89

Negro T4.56 3.84 39 1.39
Arithmetic Total 94,03 5.08 143
Reasoning White 94,88 L, sy 101

Negro 91.99 5.74 b2 3.18%%

(1) t ratios are between mean test performance for the white and
Negro groups.

= p .01




The white and Negro groups did net differ significantly in performance
on the Clerical Checking Test. However, the white group scored significantly
higher on the Arithmetic Reasoning Test than the Negro sample. The inter-
correlations of the two tests were .ul for the total sample, .09 for the

whites and -.17 for the Negro sample.

Criterion Comparisons

Several measures of job performance were utilized in this study. Atten-
dance records for three months were obtained from the records of the state
highway department. This attendance date was treated in two ways. First,
the raw number of days absent from the job was used in the analygses. Also
the number of periods of absence was used, e.g., three consecutive days
absent counted as one perlod of absence, but three noncongecutive days absent
counted as three periods of absence.

Extension of the required probationary period and job termination were
also used as criteria. Yvery state civil service employee has a mandatory
six month probationary period during which he may be dismissed for almost
any reason his supervisor deems sufticient. This probationary period may
be extended for one more six month period if the supervisor desires more
time to decide if the employee should be permanently hired. Only one such
extension is allowed. This criterion was dichotomously scored, a "O" repre-
senting extension of the probationary periocd and a "1" representing no exten-
sio- of the probationary period. The termination criterion was also dichot-
omously scored, a "O" representing termination and a "1" representing an
employee still employed.

Two objective criterion measures were obtained for this sample, dollar
accuracy and axle accuracy. Dollar accuracy for a given toll collector was

measured in terms of the ratio of the total number of transactions in a
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Table 3: Criteria - Means, Standard Deviations, N's, and Tests

e r————
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of Significance of Mean Differences - Toll Collectors

Criterion Group
Attendance - Total

Daye White
Absent Negro

Attendance - Total

Periods Ahsent White

in 3 months Negro
Termination Total
White
Negro

Extension of Total

Probation White
Negro
Dollar Total
Accuracy White
Negro
Axle Total
Accursacy White
Hegro

X 8
3.27 5.43
3‘31 5058
3.16 5.08
1.61 1.96
1.51 1.88
1.85 2.17
0.8% 0.35
0.87 0.34
0.81 0.39
0.82 0.39
0.81 0.39
0.83 0.38

150.40 22.71
151.85 22.03
1k6.51 2h.3y
150.23 23.07
150.73 22.58
148,950 24 .64

153
111
42

157
114
b3

b7
106

1

12y
\}I;

3Y

129
Yl
35

)

0.1k

Q.97

0.yl

1. l{}

0.40

(1) t ratios are between means of white and Negro ssmples.
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month that the toll collector completed to the amount of error (in dollars)
in the toll receipts turned in during that month. Axle accuracy was meas-
ured by the ratio of the total number of transactions in a month to the
number of errors in exle count in that month. The toll collector must
count the number of axles vo determine the proper toll category for trucks;
the number of axles is also automatically recorded by a treadle-type counter
for sach toll booth. Because toll collectors from several facilities were
included in the sample, the accuracy measures were converted Lo T-scores
with a mean of 50 and a standard deviation of 10 before being grouped for
the analyses. The T-score for each collector was based on the distribution
of the accuracy messures for her facllity only. 7This data transformal ion
was made to help control for extraneous situational variance in these mzoas-
ures. The accuracy data for three months were used; the T-scores for a
subject for the three months were summed to provide a single measure of
each accuracy criterion.

The criteria means, standard deviations end tests of significance of
mean differences for the white amd Negro samples are presenled in Table 3.
Trere were no significant differences belween the Negro and white ruamples

on any criterion measure.

Validity

The correlatione between the predictors and criteria for the total
tell collector sample, the white subgroup and tne Negro subgroup are snoun
in Table 4. If a predictor-criterion relationship fits one of the moduls
proposed by Bartlett and O'Leary (1969), a number indicating the appropriate
reference figure in Appendix A is enclosed in parentheses beneath the Negro
subgroup correlation. The most striking fact eviden: from Table 4 is the

general lack of validity of either test.
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Table 4: Predietor - Criterion Correlations

Toll Collectors 1+ 2)

Criterion Group Predictor

Clerical Checking Test Arithmetic Reasoning Test

_r . xr A

Attendance - Total -0k 122 -02 137
Days Abs. White -03 85 09 97
Negro -03 37 -21 Lo

Attendance - Total =05 122 -11 137
Periods Abs. White 00 85 09® 97
Negro -10 37 -33% ko

(1)

Termination Total 06 127 -10 1k2
White 05 89 -19 101

Negro ok 38 -03 41

Extension of Total -0l 122 o2 137
Probation White -06 86 09 98
Negro 01 36 -11 39

Dollur Total -15 101 -0y 1106
Accuracy White ~25% ‘L -03 83
Negro ol 30 S 33

(5)

Axle Total -05 101 -07 110
Accuracy White -10 71 ~0b 83
Negro 06 30 -15 33

(1) Decimals are omitted.

(2) Mumber in parentheses below the correlation for the Negro sample
indicates the model illustruted (See Appendix A).

* p £.05

a Different from the Negro group correlation at the .09 level.

a1
:

P
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Models IlluStrated

The relationship between ithe Arithmetic Reasoning Test and the attend-
ance criterion measured in periods of absence 1llustrates Model 7 (Figure 7
in Appendix A) of the Bartlett and O'lLeary (1969) schema. Although no sig-
nificant differences on the criterion measure were found, the white sample
scored significantly higher than the Negro sample on the test. The test
was valid only for the Negro sample (r = -.33, p € .05); not for the white
sample {r = .09) or the total group {r - -.11). Thus, this test is not
appropriate for the prediction of this attentance ~riterion for the total
group or the white sample but it would be usgeful with the Negro sample.

Model 5 (Figure 5 in Appendix A) is illustrated by the relationship of
the Clerical Checking Test and the criterion of docllar accuracy. No signi-
ficant differences on either the predictor or the criterion were found. How-
ever, validity was found only for the white sample (r - -.2%, p L 4 .05). Hence,
this test is not appropriate for the prediction of this accuracy criterion
for either the total group or the Negro sample., The test could appropriately
be used to predict performance on this measure for the white sample.

If the more stringent criterion of a significant difference between the
subgroup correlations 1s imposed, only the relationship between the Arith-
metic Reasoning Test and the attendance criterion (periods of absence) is
illustrative of a model (Model 7, in particular). This result was also found
by the analyses of covariance for homogenelty of regression (Potthoff, 14bb).

Table 5 presents the results of this method of analysis. The significant ¥,

statistic for the Arithmetic Reasoning - Attendance (Periocds of Absence)
relationship indicated that a common regression line cannot be used to pre-
dict both white and Negro subgroup performance. No significant F-ratios

were found for any other predictor-criterion pair.
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It should be stressed that the identification of models is for illus-
trative purposes only and extreme caution should be exercised in the interpre-
tation of the relationships reported. The number of significant correlations
(2 of a possible 36) was only slightly greater than expected by chance at

the .05 level.
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Study 2: Correctional Officers

Sample
The subjects consisted of 371 correctional officers (322 white and

49 Negro) at two state prisons. The major duties of the officers are to
maintain the security of the institution eand to supervise the work activ-
ities of the immates. Biographical information for the officers is pre-

sented in Table 6,

Table 6: Biographical Data - Correctional Officers

Group X s LN C)
Age Total 37.38 10.29 358

White 38.41 10.35 311

Negro 20.55 6.6k g 6.88%%
Education Total 10.68 1.7h4 358
(in years)

White 10.52 1,72 311

Negro 11.72 1.51 LT 4,51
Tenure Total 58,56 57.2k 359
(n months) White 62.07 59.35 308

Negro 35.57 32.92 L7 L, Lgwx

(1) Total N is less than 371 due to incomplete data on some subjects.

(2) t ratios are between the means of the white and Negro samples.

= .01

There were significant differences between the white ard Negro samples
on all variables, the Negro officers being younger, having more years of

formal education and having been on the Jjob for a shorter period of time.

0




Predictor Comparisons

The California Test of Mental Maturity (CTMM) is the sole predictor
used by the state personnel department to select correctional officers.
The means, standard deviations, and the test of significance of mean differ-
ences are given in Table 7. As can be seen in Table 7, the white sample
scored significantly higher on the CTMM than the Negro sample.
Table 7: CTMM - Means, Standard Deviations,
N's and Test of Significance of Mean Differences

Correctional Officers

Group % R T e
CT™MM Total 78.93 6.14 2u8

White 79.33 6.1k4 207

Negro 16.91 5.83 L1 2.32%

(1) t ratio is between the means of the white amd Negro sample.

* p £.05

Criterion Comparisons

The criteria used with the correctional officer study were attendance
(days absent), extension of probationary period, promotion and supervisory
ratings. The attendance (days absent only) and extension of probationary
period criteria were identical to those described in the Loll collector
study.

The promotion criterion was controlled for tenure by partial correla-
tion techniques. This criterion measure was dichotomously scored; a "o"
representing no promotion anmd a "1" representing a within-jot-classification
promotion} i.e., an increase in grade from level one to level two of the

Job classification.
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Table 8: Qriterim - Means, Standard Deviations, N's and

Tests of Significance of Mean Differences

Correctional Officers

Criterion Group X s N ¢{1)
Attendance - Total 1.89 5.51 371
Days White 1.68 5.41 322
Absent Negro 3.27 6.03 L9 1.88
Extension of Total 0.76 0.43 354
Probation White 0.81 ‘0.39 308
Negro 0.43 0.50 k7 L, g3%x
Promotion Total 1.58 0.49 368
White 1.60 0.49 319
Negro 1.45 0.50 Ly 1.98%
Rating by Total 3.43 0.hk 371
Supervisor White 3.45 0.4k 322
Negro 3.31 0.41 by 2.09%

(1) t ratios are betlween the means of the white and Negro samples.

*  p <.05
¥  p .01
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Supervisory ratings were also obtained for the correctional officer
sample. The rating scale used was developed by the investigators. Recent,
detailed job descriptions were available in the state personnel department.
Specific Job duty statements were wriiten for the correctional officer Jjob
classification on the basis of the job descriptions. The distribution of
the rating scales to the supervisors was handled by & member of the person-
nel department of the state correctional department.

The supervisor rated both the importance of the job duty to overall
Job performance (on a U-point scsle) and the performance of each of his
subordinates on each job duty (on a 5-point scale). The final rating for
an emplcyee was obtained by summing the performance ratings on these duties
rated as important and then dividing by the number of items rated important.

The means, standard deviations, and tests of significance of mean differ-
ences for the criteria are presented in Table 8. It can be seen that the
Negro sample scored significantly lower than the white sample on three of
the criterion measures, extension of probation, promotion and supervisory

rating. No significant differences were found on the attendance criterion.

Validity

The correlations between the CTMM and the various criteria tor the
total group, white sample and Negro sample are presented in Table . A
perusal of Table 9 again shows a general lack of validity of the test for
any of the criterion measures.

The only significant correlation for the correctional officer study

was between the CTMM and the attendance criterion for the Negro sample

(l‘ = .33, p< '05)0




Table 9: Predictor - Criterion Correlations

Correctioral Officers (l’ 2)

Criterion Group C.T.M.M.
r X
Attendance - Total 03 248
Days White -028 207
Absent Negro 33% k1

(7)

Extension of Total ~-03 248
Probation White -11 207
Negro 01 L1
Promotion Total -08 248
(Controlled White -12 207
for Tenure) Negro -02 b1
Rating by Total o8 248
Supervisor White o8 207
Negro -01 41

(1) Decimals are omitted.

(2) Number in parentheses below the correlation for the Negro
sample indicates the model illustrated (See Appendix A).
* p<.05

8 Differcnt from the Negro subgroup correlation at the .0y level.
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Models Illustrated

The relationship between the CTMM and the attendance criterion for
the correctional officer model fits Model 7 of the Bartlett and O'Leary
(1969) schema (Figure 7 in Appendix A). There was a significant difference
on the predictor between the white and Negro samples but no difference on
the criterion measure. The test was a valid predictor for the Negro sub-
group but lacked validity for both the total sample and the white subgroup.
The correlation between the CIMM and the attendance criterion for the Negro
subgroup (r = .33) was significantly different from that for the white sub-
group (r = -.02) at the .0% level (z - 2.05). Thus, this predictor-criterion
relationship is also illustrative of Model 7 when the additional criterion
of a significant difference between the subgroup validity coefficients is
imposed.

The results of the analyses of covariance for homogeneity of regres-
gion for the correctional officer sample are presented in Table 10. The
CTMM was fourd to be biased for the prediction of job performance as meas-
ured by the attendance criterion if the total group regression equation were
used. The significant F2 statistic revealed that common beta weight could
not be used with both subgroups. This was consistent with the results of
the comparison of the validity estimates for the two subgroups.

The analysis of covariance for homogeneity of regression also revealed
that the CTMM was biased for the prediction of the extension of probation
criterion. Although the CTMM had no validity for the prediction of this
criterion (r = -.03 for total group; r = -.1l1 for white subgroups; r = .0l
for Negro subgroup), a common regression equation would underestimate the
Jjob performance of the white subgroup but overestimate the performance of

the Negro subgroup because the white subgroup scores significantly higher
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Table 10:

Criterion

Attendance -

Days Abs.

Extension of

Probation

Promotion

Rating by

supervisor

 p £ .01

(1) F, tests hypothesis that E (Y, ]X, K )=a+bX
1 137743

(2) F, tests hypothesis that E (Y, ,IX

Analysis of Covarilance for Homogenelty of Regression -

Correctional Officer Sample

CT™MM

—ar————

(1 2
P ) ar, Fé ) ar, F§3) as,

10.47*%  (2,244) 9.90%* (1,284) 10.66  {1,245)

20,03%* (2,244) .39 (1,2kh) 39.76%F  (1,245)

.53 (2,244) .70 (1,2u44) .35 (1,2h5)

2.06 (2,24k4) .25 (1,244) 3.88 {1,2h5)

1) for all i groups.

™ dh} “y M A 5
15) ! 13 fur cal 1 groups

(3) F_ tests hypothesis that E (Yij’x13)=a*bix13 for all i groups,

3

(valid test only if F, is not significant).
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than the Negro subgroup on both the predictor and criterion measures. fhe
significant F3 gtatistic revealed that a common intercept value could not
be used for the prediction of the extension of probation criterion measure

for the two subgroups.




Study 3: Toll Facility Officers

Semple

The subjects in this investigation consisted of T4 toll facility
officers employed by a state highway department. The sample included 50
white officers and 18 Negro officers. The major duties of these toll
facility officers are maintaining proper traffic flow and enforcing traffic
regulations within the tell facility. Table 11 presents bilographical infor-
metion on these employees. The only significant difference found between
the white and Negro samples was that the Negro off'icers had attained a

higher educational level than the white officers.

Table 11: Biographical Data - Toll Facility Officérs

Growp X s LS £f2)
Age Total 34.49 7.38 12

White 3k4.31 7.21 55

Negro 35.06 6.33 17 0.36
Education Total 11.08 1.62 (2
(in years) Wwhite 10.84 1.98 Y

Negro 11.88 1.50 17 2.3
Tenure Total 75.80 hy, 86 T1
(in months) White 72.33 50.06 Y

Negro 86.82 49.08 1( 1.03

(1) Total N may be less than Th because of incomplete data for some
subjects.

(2) t ratios are between the means of the white and Negro groups.

* p < .05
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Predictor Comparisons

Two tests are currently given to toll facility officer job applicants.
These are the Otis Quick 3coring and & verbal reagoning test developed by
the state personnel department. The verbal reasoning vest {called Booklet
hereafter) has been recently added; therefore, not much date is available
with respect to its validity. Table 12 presents the means, standard devia-
tions and tests cof significarice of mean differences for the predictors. The
white officers scored significantly higher on the Otis than the Negro officers.
The intercorrelations of two tests were .6G or the total group, .77 for the
white sample and .09 for the Negrc sample.

Table 12: Predictors - Means, Standard Deviations, N's and Tests
of Significance of Mean Differences

Toll Facility Officers

Predictor Group X s N (1)
Gtis Total T8.21 T 58 T1

White 79.33 7.31 ol

Negro Th.O7 7.56 AN 2.24%
Booklet Total 78.23 b.6h 23

White 8.02 5.1L 19

Negro 79.2% 3.66 h 0.44

* p <.0

(1) t-ratios are between the means of the Negro and white samples.

Criterion Comparisons

The criterion measures used with the toll facility offlcers were attend-
ance (days sbsent and periods of absence), extenslon of probationary perlod,

promoiion and supervisory ratings.
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Table 13: Criteria - Means, Standard Deviations, N's and

Tests of Significance of Mean Differences

Toll Facility Officers

Criterion Group X s N (1)
Extension of Total 0.22 0.41 65
Probation White 0.22 0.2 50
Negro 0.20 0.41 15 0.16
Promotion Total 1.69 0.46 T2
White 1.67 0.4t 55
Negro 1.76 0.44 17 0.09
Attendance - Total 8.06 10.99 o7
Days Abs. white 7.86 11.88 51
Negro 8.69 T.78 16 0.26
Attendance - Total 3.04 2.61 O
Periods Abs. White 2.73 2.48 51
Negro L.06 2.84 10 1.8
Rating by Total 3.01 0.3 T4
Supervisor White 3.03 0.kY 96
Negro 2.97 0.1o 18 0.84%

(1) t ratios are between the means of the Negro and white samples.

20




The two attendance measures and the extension of probationary period
criterion were defined and scored in this study in the same manner as
described in Study 1 - Toll Collectors. The promoticn criterion and the
supervisory retings of job performance were defined and scored in the same
manner as described in Study 2 - Correctional Officers.

Table 13 presents the means, standard deviations and tests of signifi-
cance of mean differences for the criterion measures. There were no signi-
ficant differences between the white amd Negro subgroups on any criterion

measure.

Validity

The correlations between the predictors and criteria for the total toll
facility officer sample, the white sample and the Negro sample are shown in
Table 14, If a predictor-criterion relationship fits one of the models pro-
posed by Bartlett and O'Leary (190Y), a number indicating the appropriate
reference figure in Appendix A is enclosed in parentheses beneath the Negro
group correslation.

The validity of the "Booklet" test was difficult Lo ascertain because
of the small sample to which this test had been given. The Otis Test, in
general, exhibited low validity for the criterion measures. The only signi-
ficanl correlation for this test was that between the Otis Test and the criter-

ion of extension of probationary period for the while subgroup only.

Models Illustrated

The relationship between Lhe Otis Test and the extension of probavionary
period criterion illustrates Modecl 7 of the Bartlett and O'Leary schema (Fig-
ure 7 in Appendix A}. There was a significant difference on the predictor

between the Negro and wnite subgroups but no difference on the criterion.

by




Table 14: Predictor - Criterion Correlations

Toll Facility Officers (1’ 2)

Criterion Group P dictor
___DOtis Booklet
L N r N
Exte..sion of Total 18 65 H1* 17
Probation White 30% 50 03% 15
Negro 22 15 3 o
(1)
Promotion Total -03 11 ~3h 23
White -01 54 -34 1Y
Negro -02 17 --(3) i
Attendance - Total =07 09y -01 Iy
Days Abs. White -03 50 0l 1Y
Negro -26 14 -100 2
Attendance - Total -03 65 01 17
Periods Abs. white 14 50 o2 1y
Negro -25 1y -100 2
Rating by Total 0y 11 -30 23
Supervisor White 02 54 i 14
Negro 12 17 43 k4

(1) Decimals are omitted.

(2) MNumber in parentheses below the correlation for the Negro sample
indicates the model illustrated (See Appendix A).

(3) Nondeterminant correlation due to zero variance in one variable.

* p € .05




The test was a valid predictor for the white subgrcup, but lacked validity
for both the total group and the Negro subgroup. The correlation between
the Otis and the extension of probationary period criterion for the white
subgroup was not significantly different from that for the Negro subgroup.
Thus, this predictor-criterion relsationship is not 1llustrative of Model 7
when the additional restraint of a significant difference between the sub-
group validity coefficicents is imposed.

The results of the analyses of covariance for homogeneity of regression
for the toll facllity officer sample arc presented in Table 1%. The findings
wvere consistent with the results of the comparison of the validity estimates

for the two subgroups. No significant F-ratios were obtained for any of the

predictor-criterion pairs.




Table 15: Analysis of Covariance for Homogeneity of Regression -

Toll Facility Officer Sample (1)

Criterion Otis Test
(2) (3) (4)
Bl dfl F2 df2 F3 df3
Extension of 1.64 (2,61) 3.22 (1,61) .06 (1,62)
probation
Promotion 24 (2,67) .00 (1,67) A5 (1,68)
Attendance--Days .12 (2,61) .23 (1,61) .02 (1,62)
absent
Attendance-- 2.56 (2,61) 1.9 (1,61) 3.12 (1,62}

pericds absent

Rating by .12 (2,67) .nC (1,67) 24 {1,68)
supervisor
(1) The analysis of covariance for homogeneity of regressicn was not con-
ducted using the Booklet Test as the predictor variable due to the
extremely small sample sizes.

(2) Fj tests hypothesis that B (YiJ[XiJ)zaoinJ for all i groups.

(3) Fp tests hypothesis that B (¥;4{X;,)=8;+bX;y for all i groups.

(4) F3 tests hypothesis that E (Yijlxij)=a+bixij for all i groups,
(valid test only if Fp is not significant.




Study 4: Federal Correctional Institution - Inmate Population

Sample

Study I cons.sted of 155 inmates of a Federal Correctional Institution.
Education files of &ll inmates were searched and a semple of 119 white and

36 Negro subjects was obtained. Table 16 presents background datse on the

inmates.

Teble 16: Biogreprhical Date - Federal Correctional Institution

(1)

Group _J_'Ct s N t
Age Total 21.07 1.95 155
White 21.02 2.07 119
Negro 20.61 1.68 36 1.08
Education Total 8.48 1.80 155
(years) White 8.43 1.74 119
Negro 8.6k 2.02 26 .61

(1) t ratios are between the white and Negro samples

Inspection of the above table reveals that the average inmate age wsas
approximately 21 years, and the average educational level (highest grade
completed) was 8.5. There were no significant differences in age or edu-

cational level between the white and Negro samples.

Predictor Comparisons

Scores on the Revised Beta Examination, administered to all inmates,
were recorded from inmete files. The Revised Beta is a non-verbal intelli-
gence test commonly used in penal institutions. Table 17 presents mean
sceres for white and Negro subjects. Whites scored significantly higher
than Negroes on this test, even though the Bete is a non-verbal test.

This finding is consistent with Tenopyr's (1967) assertion that non-verbal

tests d. .l necessarily reduce mean differences between white and Negro

subjects.




Table 17: Predictor Means, Standard Deviations, N's, and
Tests of Significance of Mean Differences -
Federal Correctional Institution

Predictor  Group 3(__ 5 N _L_( 1)
Beta IQ Totel 100.63 13.00 155
White 103.60 11.66 1i9
Negro 90.81 12.50 36 5.63%#*
(1) t rstios are between the means of ihe white and Negro samples

% p <,01

Criterion Comparisons

Two measures of educational performance were obtained. The first was
& monthly raving of the inmates'classroom performance. Inmates were rated
by their instructors using & four point scale on the following: (1) Class-
room Participation, (2) Utilization of Class Time, (3) lnterest and Initia-
tive, {4) Academic Aptitude, and (5) Achievement. A subjecl's final rating
was the average of his ratings on these five traits. At least two monthly

ratings vere required for a case to be included in the sample.

Table 18: C(riterion Means, Standard Deviations, N's, und
Tests of Gignificance of Mean Differonces -
Federel Correctional lInstitution

(1)

Criterion Group Z 8 N L
Ratings Total 2.97 .55 115
White 2.96 .60 87

Negro 3.01 43 28 Lo
Change Score  Total .00 LTh 130
(347) White .10 JTh 99

Negro -.1h LTk 31 1,33

(1) t ratios are between the means of the white and Negro samples

As shown in Tab’e 18 white and Negro subjects were found to be approx-

imately eqgual in nerms of mean criterion performance based on the ratings.

The second criterion measure obtained was a residual gain score {(Maming
and DuBois,1962) tased on changes in Stanford Achievemenc Test scores before
and after the inma es wore exposed to educational classes. The average time
Letween testings was approximately three months. Discussions with instructors

in the educational department indicated tneir preference for o pain score as @
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criterion measure. However, they also point out that a general increase in test

scores can be expected due

environment.

Table 18 presents the
nificance between mecans on

No significant differences

Validity

to gencral adjustment of inmates to a confined

means, standard deviations, and tests of sig-
the Stanford Achievement Test change scores.

were f'ound between the two groups.

Correlations between the Revised Beta and the criterion measures

are presented in Table 19.

The Revised Beta correlated significantly with

the rating criterion for the white and Negro subgroups. However, since the

relationship was in the oppusite direction for the two clhnic groups, the

correlation for the total group was nol significant., The corrclation between

the Beta and tue change score eriterion was significant for the total sample

and the white subgroup but

not significant for the Negro subgroup.

Table 19: Predictor - Criterion Corrclations

Federal Correctional 1 stihution(]’g)
Prediclor
Beta 1Q
Criterion Group N
Ratings Totul 3h 1Yy
White JH*,, 8
Negro =l 8
(10)
Change Gcore  Total D3R I 30
(car) White oy 99
Negro 09 !
Cr)

(1) becimals are omitted.

{2) Number

in parenthegses below the correlation ror the

Negro sample indicates the model illustrated (see
Appendix A)

* 505
#1501

a indicates those models in which a sipnificant ditf-
ercnce exists between the validily cocerficients for
the iwo ethnic groups.

Models Illustrated

Viewing the data in terms of tne models presentcd by Bartlett and

u'Leary (1969) reveals that Model 10 was demonstrated. (See appropriate

r-terence Fioure in Appendix A). The correlation between the prudictor

)H/)




and rating criterion was positive for the white inmates but negative for

the Negro inmstes. Moreover, combining the two groups eliminated the
validity of the Revised Beta as s predictor of the ratings. Thus, unless the
scores were moderated on the basis of race no linear prediction of the
rating criterion would be possible. This is a siluation, however, where

non~linear prediction would yield validity.

The relationship between the Revised Beta and ihe change score crilerion
illustrated Model 7. Although the test is appropriate as a predictor for the
white sample it is inappropriate for the Negro sample. If the test were used

as a selection device the result would be the rejection of qualified Negroes.

Only the exumple of Model 10 mel the aduitionnl criterion of u signifi-
cant difference betlween validity coetfficients, as indicated by the super-

seript a in Table 19.

It is important to note that motivation of immutes in Lhe test-taking
gituation is indeed a problem. Discussions with instructors raised ques-
tions concerning the reliabiliity of the measurcs. 'Thus, the above data

must be interpreted with extreme caution.

Table 20: Analysis of Covarience for llomogeneity of
Regression - Federal Correctionsl Institution

Ratings Change Gcore
(1) (2) (3) . .
Fl F2 F3 Pl F2 13

Big“ 6.6h#x  10.92¢x 2,17 .66 NE e

ar(2,111)  (1,111)  (1,112) (2,126)  (1,120)  {1,127)

] w ¥ A Y = ~ 1 Irouns.
(1) K tests hypothesis thut E(Yijixij’ a + bxij for all 1 pgroug
(2) F, tests hypothesis that E(Yijlxij) =a, + inJ for ail 1 groups.
(3 13 tests hypothesis that L,(YiJ!X1 ) i + blxlj for all 1 groups

** p o< .01

Table 20 presents the results of the regression tests for the analysis

of covariance (Potthoff, 1966). The significant F, ratio in the relation-

ship between the Beta IQ and the rating criterion indicates that bius is




present., The gignificant F2 rratio indicates that the difference in regres-

sion slopes is the major factor contributing to this bias.

All of the F ratios in the relationship between the Beta 1Q cnd

change scores were not significant, indicating that no bids was present.
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Study 7: Home Office Clerical

Sumple

A represantative sample of clierical empioyees»in the home office
of a large industrial orgunization comprised the subject population of
Study 5. «éelezting ons out of every five employees yielded & sample of
409 subjects of whom 363 were white and 46 Negro. Table 21 presents 4
background characteristics for the total, white and Negrd'samples.
Inspection of Table 21 reveals that th> Negro sample is older and has

been with the firm for a shorter period of time than the white sarmiple.

Table 21: Biographical Data--Home Office Cleriqal

- (1) L2}

Group X 5 i 5
Age Total 26.24  10.62 Los

White 26.7 11,02 359

Negro 28.85 . 6.0k k6 3.56%%
Tenure Total 3.80 . 3.kz 405
(years) White - k.15 359 359 )

~ Hegro .82 1.3T b6 8.1 #%

{1) Total N is less than 409 because >f incoliplete data: for some subtiects

{(2) t ratios are between the means of the white and Negro sumpl-s
#5401 -

Predictor Comparisons

The major purpose of this validation study was te dciermine the
relative utility of s nev version of the Thurstone Test of Mental flceri-
nass {TMA), as coupared to the original TMA administercd at the time of

employment.

In addition to the original and ncew THMA, a company-developed

nonverbal test of reasoning ability (The Picture Sélgction Index) was

- administered %o the empléyees. Since this test was in its early develop-

ment three time lipits were examinea--10¢; 15, and 20 minutes.

f;!‘?




Peble 22 presents means. standard devietions and tests of

ficance between means for the white and Negro ;mumples.

differences were found between racisl groups on the orig

5igni-
No significant
innl TMA.

ever, the w#hite sample scored significantly higher than the Negro

sample on the new version of the TMA.

that this difference may be due to the increased verbel content

new version.

The mean performance of the fwe racial groups on the
Selection Index was approximately equal.

time 1imits did not produce any mean differences between tne two groups..

Criteriun Comparisonsz

-~

e

“ﬂﬁLOY&QE vere ratcd by both their Tmmediste Supervisor aund Qffice
Manaayr on the following dimensions, using a nine point rating

(1) Guickness in Understanding New Material, (2) Accuracy, {3) Numerical

Ability, (b) 7=rbal Ability,

and zcand decisions, and (6}

were rated on an eight point s

fating of the employee? pocentaal top pur.ormuuvv toevel,

{5) Judgmeni~-the ability to makc

The firm's psychelogists

indicate

of the

Picture

Mareover, intrensing Ghe

selo:

approprlgtefr
0verail Mental Alertness. In addilion, -employees

cale on their "General Pramotablllty !

The correlations between the Immediate Superviso rat Anhﬂ dhﬂ

Office Manager ratingd vere:

. Quickness .58 Verbal Ability LG
- Aczurscy . ) .58 -Judgment Wt
Huserical Ability _ .50 Merital Alertnezs -~ .%0

‘ Promdtiéngl*Potential CL6p

Jecause oI thie rather Jow intercorrelations between Lhe two sety

‘rating g8, fnﬂy were nel combined into an overall rating of jJob
pertoymance.  Rather, euch rating wus considered "cpdrutcly.

b= poied that n gonerai halo factor was prescnt in beth samples.

- racial groups on 11 out of the ld‘“o :5ible rating criteria.

presented in Table 23. In general,

Criterion means for the total group, whites, and Xcprocs

as being lower than the job performancz of whites. A si

o
o

(}k -

shot xil(i

are
the Négro's job performance is rated
ant dif-

arence vas found betveen f.e’méaa Job performance ratings for the two

Hows




_Tsbie 22: Prediclor ¥eans, Standard boviatians,

¥z and Tests of 3lgntficince of Meun DILfepences
& a

- - Home Office Clerical

Eredistor - wow X . g ¥ Ak
original TMA Total  33.08 710-.714 . w02
Verbal - ___White 35,35 10.88 363
) Negrn 31.52 9.88 u6 1.08
Quantitotive Total 23.67 g 4oc
R . Mnite - 23,36 8.40 363
. . - - Negro 23,37 6.70 4G .22
Total Scare Total 56.87 17.29 409
S White - 58.25 2%.19 563
- E Negro - 54,83 i5.00 46 1.29
Hew TMA - - - 7 - .
“Verbal Total 46.60 . 15.% 400
F ) “ Wmite 47.32 16.02 363 -
) ] Negro -31.22 13.35 g 2.:47*
-Quantitative Total 23.10 7.61 429
. : - White 23.60 8.u3 363
- - Negro - 20,75 6.68 - 46 2.2n
7 -~ Total Score “Tetal 69-69 20.57 09 '
B S White 72.02 32,25 363
I Negro 61.91 16.59 46 3, 3THE
© Pleture Selection ’
16~m§n.}l‘17';me Limit Tetat 736,14 8.87 355
' White 36,54 9.59 318
Negro 3%.19 7.2 37 1.0
15emin. Time Limit Total 48,09 9.5G 359
” White hR.43 10,18 38 - .
Hegro 45,38 6.2 5 t.64
20-min, Time Limit Total 51,65 4,18 3455 -
“hite 54,57 .75 38
Negro 5,60 6.63 31 R
(I)L ratics are between means f white and Negro samples
¥p<.o8
*§p<‘0} ]




- e o e v TV R ARG RS

Pable 23: {riteria-Medns, Standard Devigiions,
¥is apd Tests of Significance of Mean Differcneces

Home Offise CGlerlcal

Critericon Group X s N gm
Quickness ]
office Total 5.84 1.42 371
Manage™ White ) £.92 1.41 323
i Negro 5.26 1.45 43 2,88
mmedlate Total 6.08 103 314
Supérvisor White- 6.13 1.41 284
Negro 5.58 1.50 31 2.0u%
Accuracy
Office Tatal 6.07 1.40 352
Manager White 6.15 1.39 309
Negro 5.49 1.33 43 2.93%s
Immediate Total . 6.03 .52 315 -
Supervisor - Whiie 6.09 1.52 281
Negro 5.15 1.41 S| 2.24%
) Humerical Ab1llty
office Total 5.74 L.50 3y .
Manager White 5.81 1.0 280
Nogro 5 z7 i.63 51 2.0
Immeaiate Totlal 5.81 i.39 296
Surervisor White 5.87 1.0t 268
Negro 5.32 1. 12 24 1.99%
Verbal Ability
0ffice Peial 5.59 1.43 571
- Manager v ite 5.66 1.41 328
beg oo 5.02 1.30 % 2., Hor#
Immediate Tola 5.68 1.39 31y
Supervisor PATREY 5.73 1.36 28
. Negro £.23 1.59 3 1.91
Judgment
Office Total 5,84 1.%9 -350
Manager w¥hite 5,90 1.48 308
Negro 5.u43 1.56 iz 1,92




- > 5 S E A e A T W "ﬁg‘"
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Tabin 23 {conged,

Griterion Grcy X F N :
Immediate Total 5.77 3.53 >34
Supervisor White 5.82 1.83 284 .
Neg.o 5.37 1.4% 30 1.54
gverall Mental
YT
office Total - 5.87 .47 370
Manager- White 5.9% 1.45 329 i "
Negro 5.33 1.54% 43 2.62%
Imrediate Totalrr £.09 1.8 315
Jupervisor “White 5,16 1.39 28y
~ Hogro - 5.39 L 31 2. g2%*
Premotion Potential
Gfrice Total 4.71 1.2 358
- Manager White .79 1.39 318
Negro 4,05 1.57 %o 3, 12%*
Immediate Tolal 4,54 1.45 303
) Supervisoer White 4,61 .45 273
Negro 3.87 1.38 30 2.66%%

(1)

g ratlos are between means of white and Negru samples

*p<,05
#¥n<,01

N
(o)




Bince the Negro sample had boen with the firm for a shorter period
than the white sample, cﬁrrclations/between tenure and the rating criteria

were computed. The results indicatcd ihat Job experience was not o major

factor contributing to theroﬁtaineu/criterion differcnces for the two

- racinl groups. The only significant relationship was between tenurc and

ratings by df?lce Hanqgers on Numerical Ability for the Negro sample
(r=.36).

“Validity -

Correlations between the various predictors and criteria are presented
in Table 2h. 1In general, ratings by Office Managers wvere more predictable

thén ratings by Immediate Supervisors for both racizl groups.

Considering both the original and new TMA, we find that ratings of
Verbal Ability and Mental Alertness by Office Managers are equally predictable
for both racial s~~ .,s. Moreover, with the exception of the quantitative
score, the new Tir predicts Office Manager ratings of Numerical Ability and

Promotion Potentiui for both racial groups equally well.

With few exceptions, ratings by Immediate Supervisors are predicted
by both the original and new TMA for the white sample but are predictable

in only two cases for the iNegro samplie.

Increasing the time limit from ten to fiftcen minutes tends to increase
the validity of the Picture Selection Index for both racial groups. A
further increase in the time limit from fiftecn Lo twenty minutes tends to
yield a slight increase in validity for the white sample, but in some in-

stances results in a decrease in validity for the Negro sumple.

In general, the Picture Selection Index is not as valid as the original
and new TMA. This finding is consistent with studies in the literature

which report that nonverbal tests are not as valid as verbal tests.

Models Illustrated

The criteria used for identifying models was whether the correlation
between a test and criterion was significantly greater than zero in neither,
both, or one of the subgroups. It Is important to note that in o number
of comparisons in Table 2%, the absolute magnitude of the correlation for

the Hegre sample is larger thaa the rorresponding corrclation for the

~..
P
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white sample, but the correlation is not significant in the Negro sample

due to a relatively smally sample size.

Considering the new TMA, ten examples of Model 1 emerged. The
number in parentheses below the correlations for the Negro sample in Table
2k indicates the model represented (See appropriate reference figure in
Appendix A). White employees obtained higher mean scores on both the
predictor and criterion in this situation, but the validity coefficients
vere approx.mately equal for the twe racial groups. If it can be assumed
that the rating criterion is unbiased, then discrimination on the test
does not constitute unfair discrimination, since the test reflects a real

difference in predicted performance.

Model 2 illustrates the situation in which mean differences exist
on predictor performance for the two racial groups but no difference is
present in the mean criterion performance for the two groups. Alsc,
the correlation between the predictor and criterion is significant for
both groups. This model, which was illustrated in the relationship
between the new TMA and ratings of Verbal Ability and Judgment, occurred

three times.

Model 3 occurred 16 times. In this model, the validity coefficients
are approxi-ately equal for the {wo groups. In addition, there are no dif-
ferences in the mecn predictor scores but significant differcnces between
racial groups on the criterion. If the tests were validated only on the
total grooup, the result would be an underprediction of performance for the
vhite sample and an overprediction for the Negro sample. Differential

prediction would yield more accurate prediction for both groups.

Model 5 is illustrated in the relationship between the Picture Selection
Index and rstings of Judgwent by Immediate Bupervisors. Negro end white
employees perform approximately equal on both the predictor and criterion,
but the tes". is valid only for the white sample. The frequency of this

model was 10},

Forty-—hree cases on Model 6, as illustrated in many of the relation-
ships betwern the Picture Selection Index and the various rating criteria,
and in some original TMA-criterion relationships, were found. In this

model the two groups differ in mean performance on the criterion as well




as validity, but there is no difference in the predictor performa.ce

for the two racial groups. If this test were used in selection, the
result would be to select only those white individuasis with a high
probability of success on the jJob, but to select Negro individuals whose

probability of success on the job is not knowm.

The relationship between the new TMA and ratings of Judgement illustrates
Model 7. While employees score significantly higher than Negroes on the
predictor, but mean criterion raiings were approximately equal. However, the

test was valid only for the white sample. This model occurred five times.

Twenty-two examples of Model 8 were illustrated in the relationships
between scores on the new TMA and the various rating criteria. White
employees scored higher than Negro employees on both the predictor and
criterion measures, but the test was valid only for the white sample. Onei
can make valid predictions using a combined group validation procedure even
though the test is not valid for the Negro group, since the test identifies
the lower performing group of Negroes. [lowever, it is inappropriate to use

the test to select Negroes.

Model 11, the final model illustrated in this semplz, represents
the situation in which a test iz valid for both racial groups combined
but has no validity for eech subgroup separately. This model is illustrated
in the relationship between the quantitative section of the new TMA and
ratings of Accuracy by Immediate Supervisors.

As indicated above, the criterion used for identifying the above
models was whether the correlation between a test and criterion was sig-
nificantly greater than zero in neither, both, or onc of the subgroups.
An additional criterion can be applied to Models 5 through 10--that & sig-
nificant difference must exist between the validity coefficients for the Lwo
racial groups. Applying this somewhat more restrictive criterion completely

eliminates the Model 5, 6, 7, and 8 examples.

The analysis of covsriance for homogeneity of regression {Pottofr,
1966) yields results which are consistent with the more restrictive defirition

of bias.

All of the F2 ratios were not significant, indicating that a common

regression slope was approprieste for both racial groups. Table 25 presents

59




the results of this analysis. The original TMA demonstrated the most bias
using this method of analysis s&s indicated by the frequently significant
F3 ratios. A significant F3 ratio means that a common intercept cannot

be used for the twoc racial groups.

It should be noted that comparing only mean test performance one
would conclude that the original TMA was less tiased than the new TMA
since white employees score higher than Negro empioyees on the new TMA.
However, considering both test and criterion performence, as well as the
relationship between them, one concludes that the original TMA is more

biased than the new TMA in this particular sample. E

60




61

1892°1) (L92*t) \Llge‘z) (Lye‘t) 1992°T) (992'2) (662°'%) (g6zT} (g62%2) (iz2¢t) (9921) {(992*3) (97€°1) (626, (§7¢*2) ¥
61°1 L3t 13 2 20°2 0z 1t »0€°G hh ;mmwm 3L°% 10° 5" £2n g~ AT .uqu;ow
€0t 00°e 26°% or°e £1° TI°t 20°6 Nm.w €c¢ e Lo* g6 65°¢ 93" st'z .uﬁw et
£6° 06° L szre io” 2Tt T0°8 ne 232 8g*T.  so0° wm. 744 oe’ L30T Uy omnu,.-

| ©
&

o UTENT) (€R€0T) (€1€°2) (21ET) (11€tT) (11et2) WEHET) (8HE1T) (8n€R) (23€°1) (T16'T) (T1e°2) (B9€°T) WigE Ty (Lg¢ce) 2
go*2 €L° 't 98¢ Lz 190°2 x28°S 10° 062 652 2T gle: | 2y 01* oh2 T

, 19z T 9€°T  w&Hw 12° L€z w2g°3 Nau wnmm WE'E 06t ghez #5676 6Le g€ ¢ . T3ueny A
&h'z 20'T GL'T 16 ar 20’z «62°9  to° ,;ﬂ.m | oagte g 6577 *€£°¢  Lo* 69°2 TeqasL

S , ‘ LN EY

mETH OE'T LL'Z @6Th S0'T  66'Z aef0'§  Ho" #£0°m  2I'H o1t #gc2 =i1°8 €00 o ie3od
Lg*w  Llo* Ll*z  «62'5  gg- £6°2 wk90°§ 00 #2'h 6gcn T he'g N 10° *9L°h *3ueRd ,

90°t  9g° gz kL'h  HT'T %62 469°L ' gor w58 T gy 50°2 #19°L  06°  x08°f Teqasy

WILE Teu;drao
€ 2 T 4 -4 1 € 4 ot £ 2

g 4 4 g Ity g 'y d g a4 & Hm mm ﬂm Hm
e s o e 5 , () £) (2 s
aM ‘330 “dngway “IT 330 , RCHTE s , L TR T 2039TpaLy
£3T1T9Y 1ediasmmy Loeanooy \,bcmuzuo< , SSAUNITVD ssauxotnd
GEII877a9 ,

Aavmwcuhwﬁu PDTFFO Buoy :
uoissauioy Jyo fatauaSouwoy a0y SouelaBARD JOo sTSAyeuy G aiqey




62

. (992°1) (692°T). (§92°2) {L62°T) (962°1) (g962°2) (Lge't) /992°1) (992°2) (91€’T) (6T€°T) (GT€%2)  (162°T) (062°1) (062°2) Jp

oSt 20 sz* ez A Le't G9°e g0 €8°T #10°5 NMV, 1T°¢ wE'T  0%° 2L Tiu 02

| 26 o et &'z 89T 202 99°€  §%° 61 *ow.m ot lg'? 9€°t  10° g9° T 6T
05* 10° €z lez g2 21 sg'c a1 #G°s T0° 2L"z L gor oL* "uTE 0T

: xapuy
ﬁ UOT109TIE NIV J

| (t€’1) aoMWWHw (0T€*2) (LhE'T) (OH€°T) (oh€’2) (2T€°T) (TTECT) (VT€°2) {B9€°T) (L9E'T) (L9€‘2) (€62°1) (262'1) (262°2) Jo
, ﬁ 2€°1 Go° 89° et =’ 90°t Lot 66° T1°1 Ho*H W’ 2e°2 Hwg°2 1 2h't Tes0l
v _ _
“ lg°t IN N PASS SEA M ot” ge*T 2r¢ go* 6G°T 896 61" €62 ge¢ Lt LLt -juend
6¢°t 20" oL’ 96°T 6t* G0°% 96*1 95* 90°1 67k 50° 92°'e €6°2 i0° 9h°T Teqas
YHIL MON
g0°2 it T 9eT¢ 80°1 A 9L°¢ LE* 902  #9L°L ez’ #86°¢€ 2g°¢ T0° 1671 18304,
n mw.m 0" 02°t  he'h TL* Lhez 90 h 99° 9h*2 h8’8 Gz* «hG'h 12°q co* £1°2 *guend
w61 He* 'l £0°¢ LL 06°1 h2'¢ AR oL't w1l T0° 86°¢ 65°¢ T’ 68°t Teqasp
_ Wi 1euT3ia0
| € 2
n& % T mm Nm s nm % Hm mm % ﬁm 4 | kP
i O "IH 330 | "qAE EEI "ITA 330 ERS WA F6T57Po54
, jusaafpnp jusuaSpnp . £37TIAV Teqasp £37TAV TRAIAA £3TTFQY TedrIaumy

UOTIAFIL]

. _ TEOTIaT) 99TJIO JUWSH

peMuTuey G2 3Tqel




'
!
L

TRANSIT T TR o5 Tz » te =(fTxlT'x)z
. it 3 N ﬂl

sdnoa¥ 3 tie azy “xq - '» o={f 4} ‘Z)=
o pe e

csdnsE 3 otte 2oy TTxg o+ e =(Fxd ')z

T0 >k
GO >dy
<

Leydl siseysodiy sisag *g (1)

4

3BUL STSSUICAAY 53593 & (()

~®Hr sissUIadAy s3833 g (2)

"
L

63

‘uwmiod yoes MoT8q sssaysusazd q5 Waoys saz cised UOBE JSJ C.ipdaag Jo ssaaye( Amv

(682°1; (g9Ge*T) (8%2*2) (90¢*T) (G0£°1) (Socz) (Lga*t) (992°1) (992'2) (GI£*T) (%1€°1) (HhTEe)
; SCo4 og* 2¢°e sh2'l cc #6L°C  406°6 25 65°¢ 56°%  10° g2°2
] L6 69°2  «9€°90 gl* L8°¢  %19°6 2i'2  x85°¢ 66°¢ 9¢* e
8¢y Lot 88°2 .l0°9 10° co°¢ *am.m hEZ xg6°¢C h9°¢  z0° 28°1
(00£°T) (662°1) (662°7) (56¢°1) (hG€°T) (hsg*e) ﬂmHMQHv,aﬁHm.Hv (zT€°2)  (L9€*1) (99€°1) (99¢*2)
w8*h 28" £8°2 #68°¢ Go* h6°2  x96°G 96° o4°€ g80°*¢ £6° 20°¢
+h2°9 h* 2€°C <Ol 9lL° #B0*h  #6h° L €g* *10°% 64k 2o* gz*z
65°4 8k 68°2  «8h°9 i’ 62°¢ «51°9 G6° 6G°¢ 19°¢ &G go*z
6l 9h* *12°h  xufl°6 61 #€6°  =x18°8 9T°T #xb6°% #x0L*9 9L° *€L°¢
**nm.m €4 #lG°h  weECTT TO° #%69°C  xy€6°6 I€°T  *n29°C #eS6°L 29 *0€°*h
x£2°l oz* 0L  xxh0°6 (4 #86°h  wml0’g 19°* *€€°H *1T°9 € 02°¢
mm Nm Hm nm mm , Hm nm Nm T nm mm T
*dng -way THN 330 dng -maT *IFq 330

TBIIU93Cd TRU

0130WoI g TeT3U@304d TEUOTIOWOL g

UoTd 374D

$SSUTATY TeIUAY

panuTnO) 162 Iiqey

SSOUISTY Tegusy

Jo

‘utw 02
‘upa £y
‘Ut o1

Xapuy

207309195 aanjctg
Jp
Te30%
*juend
TeqaaA

VWL M8
1e30%
juend
1Teqaasn

YL TeutIrrg

——

J0I0Tpodd




Study 5: Catalog Order Plants

Sample

Study € consisted of §}0 employees of a large retail organization of whom
472 were white, 287 Negro, and 51 Latin Americen. All Jobs were essentially
clerical in nature and most required some arithmetic skills. The sample has

been broken down into specific job nlessifications wherever feasible.

Predictors

The same predictors were used for ell job classifications. Twe experimen-
tal clerical tests, developed by the firm's psychologists were administered to
all employees. Clerical I consists of two columns of names and numbers and the
task of the subject is to determine whether each is alike or different. Clerical
IT is a number cancellation task in which the subject is required to strike out
all numoers in a column that are the same &s the underlined number at the top
of the column. Since these tests were experimental in nature two time limits
were examined-~5 minutes and 10 minutes. Also each test was scored in two

ways: (1) Number Correct and (2) Number Correct minus Number Wrong.

In addition to tle two experimental tests, scores on a company developed
Arithmetic Reasoning test and a Verbval ReLsoning test were obtained for all

employees in the sample.
Criteria

Ratings by supervisors were obtained for all employees. The rating
instrument was a seven point scale developed by the firm's psychoiogists

covering the following dimensions:

(i) Accuracy: The ability to work without making errors.

(2) Accuracy under Pressure: The ability to turn in accurate work

under differing conditions of pressure.

3) Wcrk Speed: The pace at which a person works.

(4) Learning Ability: The ability to understand directions and learn
from the directions provided.

(5) Human Relations: The ability to maintain good relations with others.

(6) General Overall Effectiveness.
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Background Dats - Merchandise Handlers I

Table 26 presents the biographical data obtained for this job classifi-
cation. A number of employees of lLatin American extraction were employed in
this job classification in addition to the Negro minority. Each minority

group was compared separately with the white sample.

Table 26: Biographical Data-Merchandise Handlers I

_Group X = N -t
Age ] Total 30.79 11.43 190
White 35.52 13.45 86
Negro 26.61 7.8 8k 5. 37ue(1)
Latin 28.00 8.83 20 3.C1**(2)
Tenure Total 2.35 1.15 190
!
(Years) White 2,92 1.19 86
Negro 1.80 .86 8k T.00%*
Latin 2,20 .83 20 2. 5%
Education Total 10.72 i.81 190
(Years) White 9.95 1.8% 86
Negro 11.58 1.22 8k 6. 784
Latin 10.30 2.18 20 T
(1) t ratios are between the means of the white and Negro samples.
(2) t ratios are between the means of the white and Latin samples.
*p&.05
* *p‘(. 0 1

Negro and Latin employees, as compared to their white counterperts
are younger and have been with the firm for a shorter period of time. ‘tThe
educational level of the Negro employees is significantly higher than that
of the white employees. However, the educational level of the white and

Latin employees is approximetely equal.
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Predictor Comparisons

Mean predictor scores for the total, white, Negro, and Latin samples are.
presented in Table 27. White employees score significantly higher than either
the Negro or the Latin sample on the Verbal Reasoning Test. There were no
significant differences betwecen the performance of the two minority groups and

the white sample on any of the other predictors.

It should be noted that, althoughithe mean differences between each
minority group and the white sample were not significant, a rather consistent
ranking pattern emerged across all predictors: white employees scored higher

than Negro employees who, in turn, scored higher than Lutin employees.

Criterion Comparisons

As indicated in Table 28, there were no differences in the job performance

of the threc ethnic groups as measured by supervisory ratings.
Validity

Table 29 presents validity coefficients for the total, white and Negro
samples. Since a significant relationship was found to exist between tenure
and the various criteria, correlations have been controlled for tenure where
apprepriate. The clerical tests appear equally valid across all criteria.

This generalization holds regardless of the time limit imposed or the utiliza-

tion of & correction-for-guessing formula.

All forms of Clerical Tests I and II were yaiid predictors of the six
rating criteria. Moreover, with few exceptions, th~ validity coefficients
were gpproximately equal for the white and Negro sa..les. Velidities for
both the Verbal Reasoring and the Arithmetic Reasoning Tests tended to be
lower than those of Clerical Tests I and II.

Predictor-criterion correlations for the total, white, and Latin samples
are presented in Table 30. Inspection of the table reveals that even though
the absolute magnitude of the correlations for the Latin sample are relatively
high, sometimes exceeding those for the white sample, only a few are statis-
tically significant. Clerical Test I predicts more criteria for the Latin

sample than any of the other predictors.
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Predictor

Verbal
Reasoning

Arithmetic
Reasoning

Clerical I
5 minutes

Clerical I
10 minutes

Clerical II
5 minutes

Clerical I1
10 minutes

Clerical I
{R-W)
5 mlnutes

Clerical I
{(R-W}
10 minutes

Clerical II
(R=¥)
5 minutes

Clerlcal II
{R-¥)
10 minutes

*p<, 05
*¥p<, 01

Table 27: Fredictors-Means, Standard Deviations,

Ni1s, and Testa of Significance of Mean Differences

Group
Total
White
Hegro
Latin

Total
Wnite
Negro
Latin

Total
White
Negro
Latin

Total
White
Negro
Latin

Total
White
Negro
Latin

Total
White
Negro
Latin

Total
White
Negro
Latin

Total
White
Negro
Latin

Total
White
Negro
Latin

Notal
White
Negro
Latin

Merchandise Handlers X

X
18.04
20,29

17.15
12.05

20.71
21,48
20.40
18.65

42,97
44,20
42.55
39.50

89.02
91.58
87.55
84.20

54.89
25.79
54.07
5%.50

107.21
109.83
105,10
104,84

35.96
37.24
5.7
31.40
76.86
79.06
75.95
70,70

b7.47
¥7.99
47.08
46.85

92.71
g4, TH
90.93
91.40

s

8.72
9.66
T.44
5.66

7.37
7.97
6.90
6.40

13,49
14,69
12.51
11,68

26.77
28.18
25.71
24,95

12.98
14.50
11.51
12.21

22.84
23 83
22.2)
20.89

16,03
17.43
1,67
15,07

31.89
34, Th
29.34
29.88
15,05
16.65

13,74
12,44

26.24
28.05
25,65
20,55

j=

190
86
84
20

190

8y
20

190
86
8
20

190
86
84
20

190
86
8u
20

190
86
8
20

190
86
au
20

190
86
84
20

190
86
an
20

190
86
8
20

{1} t ratios are between the means of the white and Negro samples.
{2) v ratics are between the means of the white and Latin samples,

e

2.36*(11
I, glwec

L
147

.78
1.33

<97
1.07

.85
.37

.33
.86

60
]-38

.03
99

.38
.28

92
050




Criterion

Accuracy

Accuracy
Under
Pressure

Work
Speed

Learning
Ability

Human
Relations

Overall
Effectiveness

(1) t ratios are between the means of the white and Negro samples.
(2) t ratios are between the means of the white and Latin samples,

Table 28: Criteria=- Means, Standard Deviations, Nt's,

and Tests of Significance of Mean Diffcrences

Group
PYTIIN
White
Negro
Latin

Total
White
Negro
fatin

Total
White
Negro
Latin

Total
White
Negro
Latin

Total
White
Negro
Latin

Total
White
Negro
Latin

Merchandisce Handlers I

4,10
4.06
4.12
4,20

4.08
1,05
4.06
4,35

1,08

.96
1,16
1.22

1.06

.98
1,12
1.15

1.01
1.0k
1,01
1.15

97
.93
.96
1.23

1.08
1.02
1.09
1.28

.91
.85
«95
.99

=

190

8n
20

190
86
84
20

190

84
20

190
86
84
20

190
86
8u

190
86
84
20

{c

(1)
.61
1.11(2)

1.11
1.11

1.59

.21
.08

.37
.52

07
L.37
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Models Illustrated

It should be emphasized that in the majority of predictor-criterion

relationships examined for the white and Negro samples, no bias was showy.

Three models were illustrated in the comparisons of the white and Negro
sample The number of the model illustrated is shown below the correlations
for the Negro sample in Table 29. The relationship between Verbal Reasoning
and ratings of Accuracy Under Pressure demonstrates Model 2. White employees
scored .higher on the predictor but there was no difference between the two
ethnic groups on the criteria. Moreover, the validity coefficients were
approximately equal for the two groups. Using a total group validation pro-
cedure would result in the elimination of Negroes whose probability of job

success is equal to that of the white employees selected.

The most frequently illustrated model was Model 5, occurring scven Limes.
Model 5 is illustrative of the situation where a test has validity for one
group, none for the other, yet mean performance on both the predictor and
criterion is not significantly different for the two groups. In four of the
seven cases, the test was valid only for the white sample. The use of such tests
as selectioa instruments would result in the sélection of better performing
employees from the valid group, while no increase in prediction efficiency

is obtained by using the test for selection of individuals from the non-valid

group.

Model T was illustrated in the relationship between Verbal Reasoning
and ratings of Learning Ability. Again, white emploj&es score higher on the
predictor than Negroes but their job performunce is approximately equal.
However, the test is valid only for the white subgroup. Since the Negre
sawple scores lower on the predictor the probability of a Negro being selected
is lower than the precbability of « while being sclected. Thus, by using such a
test as a selection device one would eliminate Negroes whose probability of

of job success is equal to that of the white individuals selcectad,

Inspection ‘- Table 30 reveals that forty cases of model 5 were
represented in the comparisons of the validity patterns for the Latin and
white samples. Because of the small sample size for the Latin sample, a

rather larger correlation (r) .44) is required for significance at the .05
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level. Thus, a number of the correlations for the Latin sample may not be
significant even though the absolute magnitude of the correlation. is larger
than the significant correlation for the white sample.

Three cases of Model T were illustrated in the relationship between Verbal
Reasoning and the rating criteria. Although the ratings were approximately
equal for the two ethnic groups, the predictor was valid only for the white
sample. Since the Latin sample obtained lower predictor scores, they would
have a lower probability of being selected, even though the criterion per-

formance of the two ethnic groups was similar.

Applying the additional criterion of a significant difference between
validity coefficients eliminates all illustrations of Models 5 and T in both

the white and Negro comparisons as well as the white and Latin comparisons.

Table 31 presents the results of the regression tests of the analysis
of covariance (Potthoff, 1966). This analysis simultanecusly tests the
hypothesis that the regression slopes and intercepts are equal for the three
ethnic groups. All the F ratios were not significant indicating that no

bias was present.
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Background Data - Merchandise Handlers II

Table 32 presents the blographical data for the above job
classification sample. This sample included a small number of
employecs of Latin-American extraction.

Megro employees in this job classification were younger than the
vhite enployees and had relatively shorter compeny service. The
mean edvcational level of the Negro sample was approximately ocne year
above tte white sample. Bilographical characteristics of the Latin
sample tended to be similar to the white sample. Mean scores for
the two groups did not differ signiflcantly.

Table 32: Biographical Data~Merchandise Handlers II

growp X s v :
Age Totel 29.58 10.09 264
White 32.10 12.15 122
Negro 27.09 6.95 125 3.95%#
latin  29.76 9.27 17 762
Tenure Total 2.50 1.12 264
(Years) i 2.84 1.16 122
Negro 2.16 97 125 4, Q7%
Latin 2.59 1.18 17 .83
Education Total 11.0k 1.92 259
(Years) n14e 10.65 2.18 118
Negro 11.48 1.53 124 3. bk
Latin 10.53 2.00 17 .21

* t ratios are between the means of the white and Negro samples.
2 t ratios are between the means of the white and Latin samples.

**p( 01
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Predictcr Comparigons

Mean predictor scores for the total group, whites, Negroes,
ard Iatins are presented in Table 33. White cuployecs scored sig-
nificantly higher than Negro employees on all tests except Clerical
Test II. It 1s important to note that increasing the time limita of
the tegts did not reduce these racial differences.

Iredictor scores for the Latin sample tended to approximate
those of the white sample. Scores for these two- ethnic groups differed
only in one comparison; white employees obtained higher scores than
Latins ¢n the Verbal Reasoning Test.

Critericn Comparisons

Mean criterion data for the three ethnic groups is presented
in Table 34%. Ratings for whiite employees were significantly higher
than those for Negro employees only on the criterion of Learning Ability.
Correlations between tenure and the rating criteria were not significant,
indicating that experience was not a major factor contributing to the
obtained mean criterion differences for the white and Negro samples.

Comparisong of the mean criterion performance of the Latin and
white sumples ylelded no significant differences.

Validity

Correlatione between the predictors and criteria are pre-
sented in Table 35. Agaln the clerical tests produced higher corre~
lations with the various criteria than eitber the Verbal or Arithmetic
Reasoning Test. Similar validity patterns were exhibited by both of
t+he clerical tests with Accuracy, Iearning Ability, and Work Speed
being the most predictable criteria.

Comparing the Negro and whiitc sample, we find that In 1§ out
of a possible 60 instances, a test correlated significantly with the
eriterion for one racial grour but not the other. It should be
noted that it was not always the white group which was more predict-
able. [n fact, in over half of these cases the test was valid ror

the Negro sample, but not valid l'or the white sample.

With few exceptions, incrcasing the time limit on the clerical
tests from five %o ten minutes resulted in an increagce in the validlty
coefficients for all ethnic groups.

15




Table 33: Predictors-Means, Stasdard Devialtons,
Nis and Tests of Significunce of Mcan Differences

Merchandise Handlers IT

- 1
Group X 8 N _l_-( )
Verbal Total 19.61 10.44 264
Reasoning wWhite 22.44 11,02 122 (1)
Negro 17.80 9.42 125 35Uk
Latin 12.65 6.96 17 3,54
Arithmettle Total 21.14 8.81 264
Reasoning White 23.75 9.53 122
Negro 18.42 T.49 12% l, Byxn
Latin 22.41 6.69 17 LT
Clerical I Total 40.38 12.21 264
% minutes white 42 .84 12.08 122
Negro 37.56 11.77 125 3.46%%
Latin 43,53 12.47 17 .22
Clerical I Total 85.08 24,92 264
10 minutes White 91,02 24,10 122
Negro 78.34 24.20 12y i, 11%%
Latin 92.06 24.50 17 .17
Clerical IX Total 53.48 12.06 264
% minutes White 54,61 12.83 122
Negro 52.65 11,14 125 1.27
Latin 51.53 12.81 19 92
Cierteal Ii Tolaut 105.15 22.60 260
10 minutes White 105, 80 21.79 1202
Negr o 101,38 25,32 1 1.h35
Latin 101,94 22.67 vy .08
Clertecal I Totil 35.31 . 3¢ 206h
{1t~w) Whitc 36.3%2 .27 122
5 minutes Negro 50.02 13.73 124 S haxw
Lotin 55.94 15,21 iy .10
Clerical T Totu | 15.26 28.96 ool
{(r-w) White 80.69 27.50 o
10 minutes Negro 6Yy.10 28.09 1, Iy, 3yxe
Latin 19.94% 50,90 Yy Lo
Clerleal IT fota | HG.f3 12.9% 2Ol
(R-W) White 48.68 13,69 12
5 minutes Negro 45,11 11,60 124 RIS
Latin 44,59 15.60 1y 1.13
Clerical 11 Total 90.52 23.45 204
{k-W) Wwhite 93.71 24.01 122
10 minutes Negro 8.3 22.26 125, 2. 1a%*
Latin 90.29 26.28 vy SOl
*p~ .05
*xpe L 01

(1) t rallos are between the meuns of Lhe whlte and Negro samplen,
(2) ¢ ratios are between the means of Lhe white and Latin samples,
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Table 34¢ Criteria~ Means, Standard Deviatlons,
Nt's and Tests of Signiflcance of Mean Differences

. Merchandise Handlers II

Group X s N 3
Accuracy Total 3.8 1.01 264
White 5.86 1.06 122
Negro 3.77 .94 125 'TO(ZY
Latin 3.77 1.20 17 .32
Accuracy Total 3.74 1.01 264
Under White 3.75 1,06 122
Pressure Negro 3.70 597 129 .39
Latin 3,94 1.03 17 .69
Work Total 3.79 1.03 264
Speed White 3.91 1.14 122
Negro 3.66 .88 125 1.92
Latin 3.88 1.22 17 .10
Learning Total 3.66 .88 20k
Abtlity - White 3.79 .90 122
Negro 3.53 .84 125 2.34n
Latin 3.65 1.00 17 .59
Human Total 3.8y 1.05 261
Relations White 3.86 1.15 122
Negro 3.86 .97 125 .00
Latin 3.76 .83 17 .34
. Overall Total 3.80 1.08 264
Effectiveness White 3.89 1.21 122
Negro 3.70 .94 125 1.44
Latin 4,00 1.06 7 .32

{1} t ratios between the means of the white and Negro samples.
{2) t ratios between the means of the white and Latin samples.

*p<, 05

17




*sdnoa¥ 9TUY3S oML FUL SIS SIUSIVISSSSD LI7TTIEA SUL USSMISQ S13TXS SOUSISIJIR IUEOTIuTIS UDTUM M $TSOL 2SOYL SH1EOTDUT B
10°>d  y#
Go*>d *

*{¥ XTpusddy 85g. TELIILSTITT TODTU 9u3 SS2TOIDN siduzs sxFay SUI JOJ USTLTTSASCO SUL 1S150 ssssygusaed U7 gequmi
*PBIZTLWO BAE STBUIOEC

(2) (2) (&) (2) (2) (L)

62l %02 ¥ 19 2T #02 1 #6% *37 T #lT cadsit  sssusai]

22T wwll #02 it i ##0€ #22 %12 #27 T i1 83 TUN ~293J=Z

H92  wath T #61 *27 *xG2Z ##57 #%6T ##lT 67 *27 12301 1183340
(2) (L) (&) (L) (€) (L) (L) (L) (L)

G2T %52 452 *##0€ *%22 #3532 ##0€ el Pad4 #61 2 oxSsy

22t u T Lo Lo %12 91 TIT e 90 elo~ 933Uy  SUOIIETAY

792  wail #x02 *%3T #27 #26G2 *##22 *#2E ##b61 7T S0 12328 upum
{t) (1) {1} (1) (€) (£) (1) (1) () (8)

€21 wdf #xhS »%2€ #4562 ##5E w62 *##9¢€ #462 11 wxl2 2afay

22T ww9¢ »#%B82 ##SZ %12 #xb6¢ »#0¢ LY #%52 ##G2 €1 a37uy  K3ITTaQV

h92  w#nGE b2 %32 *##12 #%GE YR ##0€ #xh?c ®x12 *%12 Te3ol Jujuaes]
{2) (2) (2) (2) (2) (2) (2) {L)

G2T  wxif #%92 w#€E T »%62 #%22 *##82 %%€2 ##€2 #51 oadsy

2t z #22 %22 #02 *#x0€ gz wxCe %22 ®22 o1 SATWH pasd

H9¢  sx0€ P ##2T ##02 z *%.Z #%5¢ FREC **¥h2 wxll TEIOL HIOH
{e) {2) {2) (i) (€) (2) (2) L)

G2 wxZ #61 P 7 x1 T £ #2462 #02 90 #22 oaBap sanssaag

22T #x3C 671 T at #%0€ *12 #¥hie %02 Lt s} a3 TU aspup

192 G2 #%87 #202 *#%51 P sl T wxne #%02 *£1 ot 1e30] Adernooy
{2) {z) {z) (2) {€) (2) (2) (L) (2)

L TAR ##22 *2C2 %61 £##22 +1 #%92 %02 %4 *12 oxdan

A S 14 *xhZ *x62 ##62 #28< #2928 *##G€ %#0€ w%hg #22 ajyun

92 wx0f *#22 »%62 *%12 2462 #%02 ##82 %#%£2 #eh2 *#%12 1Tejol,  foeunooy

N (T o1 o=y (@@ G gy (0= 0% ¥=2) [UTZ G p=% SORNUTW QL  SojhuW § Sonuid 0% Fojnuil ¢ TFUTUOSEIE TUUCSEos UCiI63 140

II T®0338T0 TIT Te9TJ8TD I 1®97a9T0 I Te974910 IT 1e05JI8IJ I TBOTIIT) T TBOTJISTD I [BOTIATH OT3SWURTJIY TRqasA

J0307paag

ﬁN.Jmmonwm: pue ‘sajTuy ‘dnood tesol
T

II SISTPUBH &STTUBYLJISH=-SUOTITTAIION UITISFTIH=C020TDOd 166 8Tqzl

3

R R .




LT
ezt
hge

Lt
cet
92

IAS
22T

PAS
&2t
th9e

it
248
92

NTIE 0T 8] (0T 2 78 ) GTR oY ¥u) o8 RE)

II 1edtasty 171 Te0TIS3T0 I te

{G}
ST
#2L2
»h2

{s)
ee
28T
212

(S)
€0
#29€
%x5€

(s)
€T
=62
#a0€

{s)
=24
#282
=562

{9)
61
##hE
+20¢

‘sdacad ojuyzs omg Y3 aoJ sau

(S)
G0
#*0¢
b1

it
°1¢
#2002

{S)
So~

*=8c

w62

(%)
10
#ce
€2

{s)
40
#6T
»281

{s)
90
»whe
##2c

(¥ x1pusddv °sg) paseassnyc: 1

oZ=
IR
#51

20~
Lo
#29T

(s)
Eh=

Baxge

*%92

()
S0~

*22

#22

{8}
10
261
##02

(s}
NH‘

=62

»u52

OTIITD I 1eot

92~

E Y%

10~
Lo
L Y48

(s)

L=
*l2
L 184

(s)
10

#2002

10
91

*%9T

{G)
€0~

G2

*#ic

S3037J5930 Larr

(S}
81
»#%0E
#%G2

(%)
he
%12
%52

{S)
20=

wnbg

#xGE

(G}
ST
#%0€
b2

(s)
of
#20€
G2

(s)
8t

=85
##b2

S9INUTE 01

I3T0  II TedTa97) II Ted7dar) I Tedtes1o

T1®A ayy ussmasg s3sTys 90UsISIIID

90U IUF $93edTPUT oidues uyiey sy;

o] Cl3eTaaaxz

{s) {s) {s)
<o~ oe- Lz=-
%22 %7¢ 8T
*x8T =61 #8l1
61 #t 1
91 Tt it
%422 **22 P
(¢) (6} (S)
mmn frig~ 62~
*x0 exnb2 #x£2
k2 #x0€ e
(s) () (8)
€0 €0 60
%22 ##G2 22
#»l2 **#92 »x£2
(9) “(8} (8}
0t Lo 90
#1e #4he #02
wxl1 ®xh2 *202
%) (%) {s)
10 20~ 10
%92 *##G€ #20€
%402 *x82 *x€2
SIYNUTWU G ~SSInUTW 0T seynuTy &

IUBDIITUSS ¢ uotym u

o~
LT

#57

90
90
Tt

(s)

%52
##12

(8)
20~

*22

=42

61
FA
#£T

{s)
90
1t
he

FaTuosesy Tatiosesy
1 1e21as1) oygsmy3jay

II SISTpUeH 9STruUBUDIaK-

X030Tpoag

am.ﬂvmaﬂumq pue ‘saztym ‘dncap 1e30%

SUST3BTIII0Y UOTIBITIJ=I030T paayg

“9¢ 91qey

.

A

T ST2DOW 350Y3 s3jedTpUT e

T0'>d gy
Go >d *

2 343 moTsq sesayjussed us Jaqumy  (2)
“PIIITWO Ba® STRWIISC (T)

8e~ uijei ssausalg
19 837YM -29333
#2T Te30g Ti®Baa8A0
g0~ uyjeq
o= 23TYM  suorleray
Go Te3og Urumy
60 uizey
£t 23TUM  £337TiqV
##1C Teljol, Sujuaeary
co=- uygey
91 93TUM poaadg
wlT ieljog HIOM
oe~ Ur3e] asanssaag
G0 a3TyM Japup
ot Te30%L  ALoeanooy
(L)
01 uygeq
#2e 93TYM
*#L2 Te3o0%  Koeanooay
WTI93730
Teqasy
pova e,




Although the Latin sample closely resembles the white sample
with regard to both predictor and criteria performance, the test
validity pattern of the white sample was not mirrored closely by
the lLatin sample. It should be noted that a relatively large correlation
(r>.46) was required for significance at the .05 level for the small
Latin sample.

Models Illustrated

Six cases of Model 1 were illustrated in the comparisons between
the white and Negro samples. The number of the specific model illus-
trated is shown below the correlations for the Negro sample in Table
35. The white sample scored significantly higher than the Negro
sample on the clerical tests and also on the criterion of Learning
Ability. Moreover, the validity is approximately equal for the two
racial groups. In this eituation discrimination on the test reflects
a real difference in predicted performance. Thus, selection with the
test does not constitute unfair discrimination.

Model 2, occurring 24 times, represents the situation where
there is a significant difference between the mean predictor scores
for the two racial groups, yet no significant difference in the cri-
terion. The corrélation between the predictor and criterion is approximately
equal for the two groups. If a cutting score were set on the basis
of the total sample, the Negro group would not have an equal probability
of being selected, even though their chances of job success were
essentially equal.

Two illustrations of Model 3 were represented in the relation-
ship between Clerical Test IT and ratings of ILearning Ability. Validities
for the two racial groups were essentially equal. Although there
was no difference in the mean predictor performance for the two racial
groups, the white sample obtained higher ratings of job performance.
Total group validation would result in an underprediction for white
employees and an overpred.ction for Negro employees.

Fxamining the relationship between scores on Clerical Test II
(5 minutes) and four criteria, we find four cages of Model 5. Prediclor
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and criterion performance was approximately equal for the two ethnic
groups. However, the test was velid for one group buvt not the other.

Tn over half of these cases the predictor was valid for the white sample,
but invalid for the Negro sample, The result of ueing such a test would

be the selection of better performing persons from the valid group than
from the invalid group.

T1lustrated twelve times, Model 7 is representative of the situa-
tion vhere there is a difference in predictor performsuce but no
difference in criterion performance for the two groups. Also, the
predictor~criterion correlations are valid for only one sulgroup.

It is interesting to note that the predictor is valid for the Negro
gample in eleven out of the twelve cases, )

The final model illusirated in the Negro-wnite compurison
wag Model 8. Performance of white employees is higher than Negroes
not only on the tests of Verbai and Arithmetic Reasoning, but also
on the ratings of Learning Ability. The Arithmetic Reasoning Test
was valid for the white sample while the Verbal Reagoning Test
was valid for the Negro semple,

Forty-two illustrgtions of Model 5 were found in the compari-
sons of the white and Latin samples. The two ethnic groups are
approximately equal on the criterion megsures ari differ ounly on
one predictors=~Verbal Reazoning. Since none of the predictors are
valid for the Latin sample, any significant correlstion in the
white sample (except Verbal Reasoning) produces a Model S.

Only one additional model gppeared in the white.latin compari-
gons. Model T was illustrated in the relationship between Verbal
Regsoning ani Ratings of Accuracy.

The criterion of whether the correlation between a test and
criterion was significantly greater than zero in neither, both, ar
one of the subgroups was used to identify the above muntioned wmodels.
Applying the additional criterion of a significant difference between
validity coefficients for the two racial groups (this criterion appliés
only to Modeis S through 10) only four models emerge. Two Model 7
caseg meet this additicnal criveria, namely, the correlations between
Verbal Reasoning and Clerical I (10 minutes) and ratings of Human
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Relgtions in ths Negro-white comparisons. Two models in the Latin-
white compa: .sons sabisfy this additional criterion--the relationships
between Clerical I (both ten minute forms) and ratings of Learning

Ability. The superscript a in Tables 35 and 36 indicates those models
vhich meet this additional criterion.

Table 37 presents the results of the regression tegts for the anelysis
of covariance (Potthoff, 1966). This analysis simultaneously tests
the hypothesis thaet the regression slopes and intercepts are equal
for the three ethnic groups. Inspection of Table 37 reveals that
usin., .hizs method of anelysis only two relationships demonstrated bius
ag indicated by the significant Fl ratio. Both forms of the ten
minute clerical test were blased in predicting ratings of learning
Ability. The significant Fe ratio indicated that a common regression
slope could not be used with the three ethnic groups.
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Background Data ~ Clerical I

Table 38 presents the biographical data for the Clerical I job
clagsification sample. Eight employees of Mexican-American extraction
were included in the original sample. A separate subgroup analysis was
not performed on this ethnic group since it was too smell to meke re-
liable comparisons. White employees in this sample were older and had
longer company aervice than their Negro counterparts. The educational
level of the Negro sample, however, was approximately two years above

that of the white sample,

Table 38:- Biographical Data-Clerical I

Group X s b g
Age Total 35.19 13.57 129
White 37.77 13.84 99
Negro 28.00 7.63 22 Iy ,50%%
Tenure Total 2.90 1.06 129
(Years) White 3.0k 1.09 99
Negro 2.4 .80 22 2.52%
Education Total 10.67 1.87 129
(Years) White 10.31 1.69 99
Negro 12.55 1.60 22 5.63%X
*p<.05
*#p<, 01
(1)

t ratios are between the means of the white and Negro samples
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Predictor Comparisons

Mean predictor scores for the two racial groups are presented in Table
39. There were no significant differences between the mean performance of the

two racial groups on any of the predictors.

Criterion Comparisons

Table 4O presents the mean criterion scores for the white and Negro
samples. Like the predictor scores, there were no differences between the two

samples on any of the mean criterion scoves.
Validity
The correlations between the predictors and criteria were rather dis-
appointing as indicated by inspection of Table 41. 1In fact, out of 180
possible relationships, only Ul were significant at the .05 level. Furthermore,

of ‘the 60 white~Negro comparisons, in only one cese was the correlation signifi~

cant for both racial groups.

Despite a considerable differential in sample size, both racial groups
appear equally predictable. The rating of Work Spced was the most predictable

eriterion for both racial groups.

Models Illustrated

Nineteen cases of Model 5 were illustrated in this sample. The number
in parentheses below the correlation for the Negro sample in Table 41 indicates
the model represented. Model 5 is illustrative of the situation where no
significant mean differences exist between the two racial groups on either the
predictor or criterion, but the test is valid for only one racial group. In
eight out of the nineteen cases, the Negro group was the most predictable

racial group.

The relationship between Verbal Reasoning and ralings of Work Speed
and the relationship between Clerical I (10 minutes) and ratings of Overall
Effectiveness were the only illustrations of Model 5 which remained when the
additional criterion of a significant differenece between validity coefficients
was atilized. The superscript’'s” in Table b4l indicates those models which

meet 1nis additional criterion. In both of these cuses the validity coefficient

e




Table 39:

Predictor

Verbal
Reasoning

Arithmetic
Reasoning

Clerical [
5 minutes

Clerical Y
10 minutes

Clertical II
5 minutes

Clerical II
10 minutes

Clerical 1
{R=W)
5 minutes

Clerical I
(R-W)
10 minutes

>lerical If
(k=)
5 minutes

lerical II
{R-4)
iC minutes

ard Tests of Slgnificance of Mean Differences

Group
Potal

White
Negro
Total
White
Negro
Tetal
White
Negro
Total
White
Negro
Total
White
Negro
Total
White
Negro
Total
White
Negro
Total
White
Negro
Total

White

Cleriecal I

1

1

J
|

I 1

22,03
21.85
25.27
23.57
23. 44
25.23
u8.26
48.05
h9.27¢
00,46
99.59
05.91
57.80
57.91
57.91
11.88
11,90

113.27

41.63
41.29
42,68
89.91
89,22
97,00
51,16
51.39
50.73
99.12
99.46
98.55

Predictors=Mcans, 3tandard Deviatllons, N!s,

3
9.73
9.69
9.u49
8.18
8.62
6.50

11,46
10.66
15,12
20,37
19.40
24,38
11,29
10.57
15.13
19.63
18.27%
26.64
13.17
12.09
17,71
22.93
21.5¢
25.96
12.56
12.10
14,91
22.45
21,88
26.62

1=

129
99
22

129
99
22

129

99

129
99

129

99
22

99
22
129
99
22
129
99
22

(1) ¢ ratlos are between thc means .f the white and Negro samples.
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1.49

.91

iy

1.30

00

.l

17




Pable 40: Criteria~Means, Standmsrd Deviattions, Nts,

and Tests of Signiflcance of Mean Diffoercnces

Clericil )

Criterion Group z b N &il)
Accuracy Total 5.95 .98 129

Wwhite 5.89 .99 99

Negro 4.00 .87 22 .u8
Accuracy Total 3.90 .95 129
Under white 3.86 .91 99
Pressure Negro 5.86 104 22 .00
Work Total 5.9 1.03 129
Speed White 3.89 1.06 99

Negro 4,18 .96 22 1.17
Learning Total 3.97 .98 129
Ability white 5.86 .94 99

Negro 4.1y 1.0l 2 1.23
Human Total 5.9% 92 129
Relations White 5.96 .96 199

Negro 59N .8 20 235
Overall Total .06 1.00 129
Effectivencss white 4,02 1,05 99

Negro .,0% .8 23 .13

(1) t ratlos are between the means of the white and Negro samples.
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was not significant for the total group. Thus, traditional validation procedures,
using only total group analysis, would result in the elimination of potentially

valid predictors.

Table 42 presents the results of the regression tests of the analysis of
covariance (Potthoff, 1966). All of the F ratios were not significant indicating
that no bias was present. It should be noted that using this method the two
relationships mentioned above which met the additional criterion of a significant

differcnce between validity coefficients fail to demonstrate bius.
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Background Data - Machine Clerical I and II

Biographical data for the combined job classifications Machine Clerical
I and II is presented below.

The original sample contained six employeces of Mexican-American extrac-
tion. These subjects were not included in the subgroup analysis since the
sample was too small to make reliable comparisons.

The trend which has occurred throughout study 6 was again demonstrated
in this combined job classification. White employces were older and had more
company service than their Negro counterparts. The mean educational level of
the Negro employees, as reported on the application blank, was significantly

higher than the educational level of the white employees.

Table 43: Biographical Data-Machine Clerical I and II

Group X 5 X ¢ (1)
Age Total 29.7h 11.20 91

White 32.37 12.65 60

Negro 25.45 5.97 31 3,500
Tenure Total 2.75 1.25 91
(Years) White 3.25 1.24 60

Negro 1.84 .69 31 G.8g#%*
Education Total 11.65 1.17 91
/ a
{Years) White 11.37 1.22 60

Negro 12.10 87 31 BRI A
** 5 <.01

(1)

t ratio between thewhite and Negro sample.

1




Predictor Comparisons

Mean predictor scores for the two ethnic groups are presented in Table
L. White employees scored significantly higher than Negro employees on
Clerical Test I. This difference occurred both on the 5 and 10 minute time
limit as well as on both the corrected (guessing factor) and non-corrected

scores.

No significant differences existed between the two racial groups on any

of the other predictor measures.

Criterion Comparisons

As shown in Table 45, the mean performance ratings of the two ethnic
groups were apprcximately equal on four out of tne six criteria. White
employees, however, had higher mean performance ratings on both Human Rela-

tions and Qverall Effectiveness.

Because of the differential length of service for the two ethnic groups,
correlations were computed between tenure and the various criteria. No sig-
nificant correlations emerged from this analysis indicating that job experience
was not & major factor contributing to the obtained criterion differences for

the two ethnic groups.

Validity

Validity coefficients for the two racial groups are presented in
Table k6. Inspection of the table reveals a distinct differential validity
pattern for the two racial groups. 1In fact, the predictor correlated positively
with the criterion for the white sample but correlated negatively for the Negro

sample in a large number of the predictor-criterion relationships.

Examining specific predictors, we find that the Verbal Reasoning test
did not predict any of the criteria for either racial group. Likewise, the
Arithmetic Reasoning Test possessed little validity for either racial group.
The clerical tests, on the other hand, predicted most criteria for both ethnic

groups.




Table Ul Predictors- Means, Standerd Deviations, N's
and Tests of Significance of Mean Differences

Machine Clertcal I and IY

Predictor aroup X s X ik
Verbal Total 24,45 9.75 97
Reasoning White 25.23 0.1 60

Negro 24,13 8.90 3 .5¢C
Arithmetic Total 26.97 7.86 97
Reasoning White 27.82 8.82 60

Negro 25.26 6.12 31 1.60
Clericzal I Total 51.86 13.06 97
5 minutes White 54,18 14,08 60

Negro 46,52 10,17 31 2.66%
Clerical I Total 109,71 24,51 97
10 minutes White 114,32 26,14 60

Negro 99.13 19.08 31 2.83%
Clerical IT Total 90.34 14,37 97
5 minutes White 61.67 13,67 60

Negro 59.87 14.61 31 .57
Clerical 11 Total 119.02 25,13 47
10 minutes White 122.75 29011 60

Negro 116,54 22.29 21 1,15
Clerical I Total u6.07 .19 a7
{(R~W) White 18,15 14,69 60
5 minutes Negro 41.26 12.97 3 2.18¢¥
Clerical I Total 100. 38 26.59 97
{R-W) White 104,67 217.96 60
10 minutes Negro 89.94 22,38 31 2.51%
Clerteal II Total 54,96 14,63 97
{R~W) White 56.37 14,16 60
5 minutes Negro 55,84 14,83 31 .79
Clerical II Total 108.24% 25.84 97
{R-W) White 111,93 26,11 60
10 minutes Negro 104,81 22.46 31 1.28
*p<,05

0,

raticg are betweer the means o F The whita ar Hegre samples.
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Table 4%: Criteria - Means, Standard Deviations, N's,
and Tests of Signiflcance of Mean Differences

Machine Clerical I and II

growp X s ¥ AR
Accuracy Total b, 46 1,39 97

White h.65 1.49 60

Negro k.19 .25 31 1.46
Accuracy Total 4,21 1,28 97
Under White k.40 1.30 60
Fressure Negro 3.90 1.27 31 .73
Werk Total 3.99 1.24 97
Speed White 4,08 1,32 60

Negro 3.8 1.08 31 .97
Learning Total 4.28 1,22 97
Ability White L.y3 1.27 60

Negro 4,10 1,14 31 1.20
Human Total 4,59 1.28 97
Rela%lons White %.83 1.30 60

Negro h.25 1.23 31 2.,10%
Overall Total .59 1.41 97
Effectiveness White %.87 1.41 60

Negro 4,13 1.38 31 2.36%

*p<.05

(),

U rati1os are between the means of the white and Negro samples.
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Models Illustrated

Five differcnt models were represented in this sample. The specific
model illustrated is again represented by the number in parenthescs below the

correlation for the Negrc sample in Table 46.

Illustrated in eleven cases, Model 5 represents the situation where a
test has validity for one group, none for the other, yet mean performance on
both the critericn and predictor is not significantly different. In a number
of these situations the test correlates positively with the criteria for one
racial group and negatively for the other which tends toc eliminate the validity
of the test based on the total sample. Inspecting the specific iliustrations
of Model 5, we find that both racial groups appear equally prodictable. That
is, in approximately one-half the cases the tesl is a valid predicior for the

Negro sample.

Model 6, as illustrated in the correlation between the Clerical II test
and ratings of Human Relations and Overall Effectiveness, occurred nine times.
It is interesting to note that in all cases of Model 6, the test correlated

significantly with the criteria for Negro employees but not for white employees.

Model 7 was the most frequently occurring model in this sample. Twelve
cases were represented in the relationships between all versions of the Cleri-
cal I test and the various criteria. In all illustrations of this model, the
test possessed validity only for the white sample. Using this test as a
selection instrument would result in the elimination of Negro subjects whose
probability of job success is equal to those of the white subjects selected

since the Negroes score lower on the predictor.

Four cases of Model 8 were illustrated. White employees scored higher
on the Clerical T test and also on the criterion of Human Relations. However,
the test is a valid predictor only for the Negro sample. It is somewhat
ironical that even though the test is valid for the Negro sample, the proba-
bility of a Negro being selected is lower than the probability of a white
individual since the Negro group scores lower on the predictor. This situation
reinforces the need, not only for subgroup validation, but also for a comparison

of validity coefficients as well as mean differences for the two racial groups.

Of.




The relationship between ratings of Learning Ability and performance
on Clerical I test illustrates Model 10. Although there was no difference
on the criterion between the two racial groups, white employees obtained
higher scores on the Clerical I test. Because the test correlated in opposite
directions for the two racial groups, combining them results in no validity.

Either differential or non-linear prediction is required to yield valid pre-
dictions.

The criteria used for identifying the above mocdels was whether the
correlation between the test and criterion was significantly greater than
zero in neither, both, or one of the subgroups. If the additional erilerion
of a significant difference between validity coefficients for the two racial
groups is imposed (this applies only to Models 5 through 10) the frequency of
the various models illustrated changes only slightly. Only seven illustrations
of model 5 are represented using this somewhat more restrictive criterion, while
the frequency of the other models ramains unchanged. The superscript a in

Table 4{ indicates those models which meet this additional criterion.

Table 47 presents the results of the regression tests for the analysis
of covariance (Fotthoff, 1966). The F, ratio of this analysis conformed
with the more restrictive definition of bias (i.e., no biar was demonstrated
unless the validity coefficients for the two racial groups differed signifi-
cantly). It should be noted that this analysis yielded significant F2 ratios
in cases where the validity coefficients for the two racial groups were not
significant but there was a significant difference between the two -~1lidity

coefficients.
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Biographical Data - Miscellaneous Clerical

Table 48 presents biographical data on the remaining clerical
positiong. White employees in this sample are older and have longer
company service than Negro employees. The Negro employees' educational
level is approximately a year higher than the educational level of the
wvhite employees.

Table 48:Biographical Cata

Miscellaneous Clerical

Growp X 5 n )
Age Total 31.87 12,44 130

White 33.13 13.02 106

Negro 26.29 7.32 ok 3. hlin%
Tenure Total 2.91 1.06 130
(Years) White 3.04 1.05 106

Negro 2.29 91 2L 3,264%
Education Total J1. L4 1.38 129
(Years) White 11.27 1.4 105

Negro 12.21 12 24 NG
*Ep 0L
(1)

t ratios are between the means of 1he white and Negro samples

Predictor Comparisons

Table 49 presents the mean predictor data f'or the total, white
and Negro samples. Mean predictor performance f'or the two racial groups

is approximately equal across all predictors.

Criterion Comparisons

Mean criterion scores for the two racial groups are presented in
Table 50, Like the predictor comparisons no significant mean differences

were found between the two racial groups on any of the criterion measures.

9




Table ¥9; Predictors-Means, Standard Deviations,
N's and Tests of Significance of Mean Differences

Miscellaneous Clerical

- 1
arowp X P x Y
Verbal Total 25,08 9.04 130
Reasoni
easoning White 25.45 9.26 106
Negro 23.u42 7.98 24 .99
Arithmetic Total 25.98 7.90 130
Reasoni
easoning White 26.04 8.26 106
Negro 25.71 6.21 2h .18
Clerical I Total 53.68 13.3% 130
minutes
3 white 54,46 1, 11 106
Negro 50.25 8.1 2h 1.43
Cilerical | Total 111,14 22,14 150
10 minutes
white 112.148 23.8Y 106
Negro 105.21 15.49 2h 1.83
Cleriecal 7L Total 62.10 13,28 150
5 minutes
White 62.57¢ 15,4 106
Negro 60,04 11.00 an 8y
Clerical II Tolal 2.2 22,81 130
10 minutes
white 121.58 22.82 106
Negro 120.67 25.21 e L
Clerical I Total 48.10 13.86 120
(R-4) Whit 8. 74 4. ;
5 minutes e T 14,14 106
Negro 45.29 8.68 2h 1.49
Clerical I Potal 102.18 2.0l 150
(R-W) Whit 103.27 5 6
10 minutes e 3.27 25.51 10
Negro 97,53 15,56 i 1.4
Clertcal IZ Total 55, 94 15.9¢ 150
{R-W) Whit 66 )
. ' [N
5 minutes Lex 56.26 1,456 106
Negro 54,54 1L 15 2h .54
Clerlcal Il Total 109,48 24,175 130
{R-W) i 100.4 25 16
10 minutes e 109.45 25.1 106
Negro 109.58 23.23 24 .02
(1)

t ratios are between the means of the white and Negro samples
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Table 507

Accuracy

Accuracy
Under
Pressure

Work
Speed

Learning
Ability

Human
Relatlons

Overall
Effectiveness

(1)

and Tests of Significance of Mean Differences

Group

Total
White
Negro
Total
White
Negro
Total
White
Negro
Total
White
Negro
Totatl
White
Negro
Total
White

Negro

Miscellaneous Clerienl

4,
4,
%,
4,
y.
i,
§.
4,
I,
L,
i,
i,
I,
i,
§,
4,
I,
y.

=

31
25
St
13
06
46
16
19
o
i2
12
o8
2
26
29
28
23

s

=]

.91
91
.88

99

.98

Criterla~ Means, Standard Deviations, Nts

{=

130
106

2h
130
106

24
130

24
150
106

24
150
106

2u
130
106

2l

t ratios are between the means of the while and Negro samples
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Because the rating criteria were confounded with differential
tenure for the two racial groups, correlations between tenure and
ratings were computed. The nonsignificant correlations obtained in-
dicated that the mean criterion ratings for the Negro somple would not
have increased substantially if they had been on the job as long
as the white sample.

Validity

Validity coefficients for the total, white and Negro samples
are presented in Table 51. The most striking cueracteristic of this
analysis waas the genersl lack of validity exhibited Ly the predlctors
for either racial group. The heterogenelity of” Job classifications inclu-
ded in this sample mey have been a major lactor conbributing to ithig

general lack of validity.

Only two predictors show validity {'or the raclal subgroups.
The Arithmetic Reasoning Test predicted ratings of Accuracy and Tearning
Ability for Negro employces but not for white employeces. Clerical
Test IL, on the other hand, predicted ratings of Accuracy and Work

Cpeed for white employecs, but not for Negro employees.

Models Illustrated

Model 5, the only Model illustrated in this sample, was repre-~
sented five times. The number in parentheses below the correlation for

the Negro sample in Table 51 indicates the relationship represented

Although the performances of the whitc and Negro samples were
approximately equal on all the predictor and criterion measures, the
Arithmetic Reasoning test was a valid predictor of ratings of Accuracy
and Lesrning Ability for the Negro sample only. Thus, the test may
be used with some confidence to select Negroes but ic not appropriate
for the selection of white employees. In contrast, Clerical TT (R-W. 10 m'n.)
predicted ratings of Accuracy and Work Opeed f'or the white sample but
not the Negro sample. Tikewisc, Clerical II (10 min.) is a valid predictor

of Work Speed for the white sample only.

Applying the additional criterion of a significant ditference
vetween validity coefficients for the two racial groups eliminated these

five examples of Model 5.

Because only a few validity coefficients reached a stutistically
significant level, cauticn should be exercised in ihe interpretation of this study .
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A rather large number of correlations were examined and some sta-

tistically significant coefficients would be expected by chance.

Toble 52 presents the results of the regression tests of the
analysis of covariance (Potthoff, 1966). All of the I ratios werc
not significant indicating that no bias was present.
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Study T7: Keypunch Operators

Semple

Study 7 consists of 135 keypunch cperators of whom 107 were white and
28 were Negro. As shown in Table 53, the two ethni. groups were approximately
equal in terms of age, but white employees had longer company service. Again,

Negro employees have a significantly higher educational level as compared to
their white counterparts.

Table 53: Biographical Data-Keypunch Operators

(1)

Group X s N )
Age Tocal 26.12 8.97 135

White 26.26 9.7h 107

Negro 25.57 5.13 28 .50
Tenure Total 24.03 26.19 135
(Months) White 25,54 28.79 107

wegro 18.25 10.36 28 2.10%
Education Total 11.82 1.09 135
(in years) White 11.75 1.18 107

Negro 12.11 5T 28 2.27%

(1) t ratios are between means of the white and Negro samples.
*
p € .05

Predictor Comparisons

Scores on four predictor measures were obtained. The first was a compuny
developed test of mental alertness. Using thic measure Lwo subsccres were
obtained--a verpal and a quantitative score. The sum of these two scores pro-

vided & measure of general mentsl aleriness.

Secondly, the Thurstone Temperament Schedule was administered. 'This

personality inventory is designed to measure the following seven aspects of

temperament :
Active (A) Emotionally Stable (Es)
Vigorous (V) Sociable (S)
Impulsive (1) Reflective (R)

Dominant (D) )
106




Table S4%:

Predictors-Means, Standard Deviations, Nts, and Tests

of Significance of Mean DIfferences-Keypunch Uperators

Predictoy
Test of
Mental Alertness

Verbal

Quant,

Totul

clerical

Clertcal

(R~%)

Arithmetic

Arithmetic
(r-W)

Group

Total
White

Negro

Total
White

Negro

Total
White

Negro

Total
White

Negro

Total
White

Negro

1< 1

34.10
34,60
31.96
17.70
18,04
16.21
5L.77
52.63
48.17

115.77
116.4)

L13.00

107.19
108,49

101,54

26.72
27.15
24,83

22,62
23.18
20,17

107

ez

13,68
.3y
0.1
6 39
6.79
02
17.40
18,485

11.44%

20.32
20.04

21.7T4%

21.53
20.43

25.51

7.28
7.59
6.60

8.38
8.u49
7.56

1=

128
1ok

U
128

Lol

128
104

2h

128
104

2h

128
104
24

128
o4
24

(1)

Bl

1.71

1.49

Lo he

1.40




Predictor
Thurstone Temperament
Schedule

Active

Vigorous

Impulsive

Dominant

Emotionally

Stable

Saclable

Reflective

Group

Total
White
Negro
Total
White
Negro
Total
White
Negro
Total
White
Negroe
Total
White
Negro
Total
White
Negro
Toutal

hite

Negro,

Table 54: Continued

1> ¢

9.36
9.60
8.21
7.74
7.67
8.11
11.12
11.25
10.53
9.55
9.40
10,26
11.53
11.50
11.68
13.05
13.06
13.00
6.99
7.07
£.63

108

j

3.05
3.10
2.59
3.20
3.39
2.16
3.27
3.33
3.06
k.67
4.53
5.35
3.31
3.36
3.15
3.36
J.un
3.02
5.13
3.37
1.6

1=

107
88

7
88
19
107
88
19
107
88
19
107
88
1y
107
88
19
107
88
19

{1} t rattos ar~ between the means o the white and Negro samples.

1.8)

.86

TR

07

82

{1}
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Two company developed tests were also included. The Clerical Aptitude
Test is a measure of perceptual speed and accuracy while the Arithmetic Skills
Test is a measure of the ability of the employee to check the accuracy of
simple arithmetic problems. Two scoring procedures were used with the
Arithmetic and Clerical Tests: (1) the number of correct responses, sand

(2) the number correct minus the number of incorrect responses.

Mean scores for the two racial groups are presented in Table 5. There
were no significant differences between the performance of the two racial

groups on any of the predictors.

Criterion Comparisons

Employees were rated by their immediate supervisor in committee with their
depaertment head on & company-developed rating scale. This nine-point rating
scale covered the following dimensions: (1) Concentration, (2) Learning
Ability, (3) Work Sharing, (4) Error Detecticn, (5) Social Interaction,
and (6) Overall Effectiveness. Two objective criteria were also available:

Keypuncining Speed and Error Percentage.

The raw ra*ings were converted to standard scores within raters in all
cases where sufficient numbers of people were rated by a pair of raters. This
was an attempt to compensate for errors of leniency and central tendency.
Mean criterion scores for the two racial groups are presented in Table 55.
Considering the standardized criteria we find that white employecs obtained higher
ratings than Negro employees on Concentration. No significant differences

existed between the two racial groups on any of the other standardized cr.teria.

White employees obtained higher ratings than Negro employees on two raw
score ratings: Error Detection and Social Interaction. No mean score dif-
ferences existed between the two racial groups on the standardized objective

criteris.

Validity

Validity coefficients for the two racial groups are presented in Table
56. All correlations have been controlled for tenurc when appropriate. In
general, the coefficients were ruther low. The most promising tests were the

Arithmetic and Clerical tests developed by the firm's psychologists.

The most predictable eriterin were ratings of Learning Ability and the
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Table 55:

Criteria~Means, Standard Deviations, Nfs, and Tests

of Significance of Mean Differences-Keypunch Operators

Criterion

P

Ratings - Standardized

Concentration

Learning Ability

Work Sharing

Error Detecctlon

Social Interaction

General Oveprail
Effact

Ratings - Raw Score

Concentration

Learn'ng Ab'lity

Group

Total
White
Negro

Total
White

Negro

Total
White

Negro

Tognl
White

NC[{ e

Totid
White

Negro
Total

White

Negro

Total
White
Negro
Total
White

Negro

(3]

50.29
51,26

46.72

49.95
50.17
49.18

49,92
50.47
47.91

50.03
50.66
Vs
50. 58
51.25
H7.19
49.58

50.39
48.50

6.01
6.03
5.93

5.75
5.73
5.82

110

jer

9.95
10.21

1.98

9.70
9.63
10,08

9.93
9.90
9.9Y
9.9
10.09
9.3
10.12
10.28
8.97

9.96
10.33
8.u49

1.7
1.68
1.87

=

135
103
28

131

103

131
103
28

131
103
28

131

28

131
103
28

(0

2,16%

A7

189

.88




Work Sharing

Error Detection

Joctal Tnteractlion

General Overall
Effectiveness

Standardized ObJjretlive
Criteria

Speed

Error Percentage

(1) t ratios arc betwesn the means of the white

Group
T tal

White

Negro

Total
White
Negro

Totai
White

Negro

Total
White

Negro

Totaf
White

Negro
Total
White

Negro

Table 55:

11

Cont {nuecd

<

5.65
5.76
5.21

5.62
5.84
4.8

5.53
5.64
Sell

9.99
Y.
H0., 7
4G, 84
50,5

W28

1

1.75
1.67

1.70

16,09
10. 73
6,31

131
103
28

94
76

18

and Negro scaples.

(1)

2,70

ﬁ.ﬁj**

1.48

Lo

.61
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least predictable criteria were the objective measures of Keypunching Speed

and Error Percentage.

Models Illustrated

Only two different models were illustrated in this sample. The number in
parentheses below the correlation for the Negro sample in Table 56 indicates
the specific model illustrated. Mode?! 5, the most frequently illustrated
model, was represented in 24 predictor-criterion rolationships. Model %
illustrates the situation where therc is no difference on either the predictor
or criterion for the two racial subgroups and the test is valid only for onc
subgroup. The relationship between ratings of Work Sharing and the Fmotional
Stability scale of the Thurstone Temperament Schedule clearly illustrated this

model.

The final model illustrated in this sample was model 6. Eight illustrations
of this model occurred but it was most clearly illustrated in the relationship
between the Clerical test and the raw score ratings of Frror Detection. The
mean test performance was approximately equal for the two groups on both forms
of the Clerical test but the white employees were rated higher on Error Detection.
The validity coefficient was significant only for the white sample. Total
group validation procedures would recommend the use of the test for selection

even though the test is clearly not appropriate for tiie Negro sample.

The frequency of the various models was greatly reduced when the additionui
criterion of a significant difference between validity coefficients was applied.
Only four illustrations of Model 5 met this criterion. Tne superscript a in

Table 56 indicates those models which met this criterion,

Table 5T presents the results of the regression tests of the analysic of

covariance (Potthoff, 1966). A significant F_, statistic was obtained in a

3
large number of the comparisons of the predictors with the raw score ratipgs

of Social Interaction. A significani F_ statistic indicates that a common

3
intercept value could not be used for the two ethnic groups. Only four

significant F2 statistics were illustrated. A significant F2 statistic indicates

that a common beta weight could not be used for the itwo ethnic groups.
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Section IV: Summrry ond Discussion

Any attempt to summsrize Lhe data precented in tbhe preceading seven
studies is necessarily open to question and limited by the very nature
of the datse. Since a bagic purpose of this research project was to obtain
an egtimate of the parameters of subcultural differences in the prediction
of Jjob per{urmance, predictor-eriterion relationships across siuilles were
examined with respect to type of valid predictor, type of predictable
criteriza, and type of subgroup for which * - predictor was valid. Several
agsugptions about the data were made before these comparisons were attempted.
First, within each study each predictor-criterion relationship was treated
as if it vere independent of all other pradictor-criterion relstionships.
Thug, the intercorrelations of the predictor set and the criterion set were
ignored. Secondly, no attempt was made to weight the results of s study
by the sample size of the study. This served to place the emphasis on the
statigtical significance of a result rather than its absolute magaitude.
This is congistent with the decision that primary attention should be paid
to the significance of validity coefficlents when comparing different ethnic
subgroups because of its practical implicaiions.

All samples in the seven studies consisted of current cmployees. TuLis,
data were not available for the applicant populations. A further assumptlon
that had to be made, therefore, was that the current employees in all ethnic
subgroups vere representative of their respective subgroup applicant populs-
Ltion with respect to the predictor-criterion relationships. Finally, the
assumption was rade that there was no bias in the criterion measures. Un-
fortunately, no estimstes of such bias were available; therefore, all sub-
group difterences and lack of differences on criteria were assured Lo be

a function of actual suogroup job performance.
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These assumptions, in addition to the fact thst emall sample sizes
permitied only a single estimate of each predictor-criterion relationship
to be made, lead to somewhat equivocal statements in summarizing the data.
All of these assumptions and restrictions must be considered when attempt-
ing to generalize from these data.

Table 58 presents a summary of predictor mean subgroup differences and
validity with respect to type of predictor. It can be seen from Table 58
that the white subgroup (W) scored significantly Llghe. than the non-white
subgroup (N, either Negro or latin American) on approximately one-fourth
of the predictors. It should be remembered that a subgroup mean difference
on a predictor does not necessarily imdicate that the predictor is biased
against one of the pubgroups. If the dirference on the predictor is assoc-
iated with a corresponding difference on the criterion measure, the predic-
tor may not be biased, but rather may be reflecting a difterence in criter-
ion performance. Table 53 presents the instances of unfairness with respect
to type of predictor. Unfairness may exist when a difference on either the
predictor or criterion measure is not assoclated with a correuponding sub-
group difference on the sther measure. From Table 59 it can be seen that
the type of test moat fregquew-ily (- terms of percentage of total compari-
gons) associated with instances of unfairness was the non-verbal intelli-
gence test. This type of test fajled to predict a criterion difference T4%
of the time. The type of test which fare? best with regard to unfairness
was the perceptual test. When a perceptusl test was the predictcr, there
vas no unfairness in 84% of the predictor-criterion comparisons.

The concept of unfairness does not irvolve the validity of the predic-
tor. Of course, both fairness and validity are desireble attributes of a

predictor. In the right half of Table 58, ithe validity patterns of the




“able 58 : Mean Differences and Validity with Hespect tu Type
I Predicior
Predictor Mean Dif'ferences Valid For
Ro
WN WCN  Diff. Total | Wlonly) N{only) Both Neither Tutal
Gen., IQ 3 0 2 5 16 1 12 22 51
N.-V. 1IQ o] 3 k 31 0 3 10 4y
Verbal 5 0 5 10 22 7 15 Lo 8l
Arithmetic 3 0 10 13 47 6 1l 5k 118
Perceptual 10 0 L9 59 11k 34 95 127 370
Personality 0 0 7 7 7 It 0 87 _98
Total 22 o] 76 98 237 52 136 340 765
Teble 59 : Instances of Unfairness with Respect to Type of Predictor
Type of Predictor Instances of Unfairness
Differences on Only No
Predictor Criterion Unfairness Total
Gen. IQ 9 (16%) 14 (27%) 28 (59%) oL
N.-V. IQ z ( 5%) 33 (75%) 9 (20%) Uk
Verbal 26 (31%) 16 (19%) 52 (50%) iy
Arithmetic 14 (12%) 22 {194%) g2 (69%) L6
Perceptual b6 (12%) 16 (W) 28 (8% ) 370
Personality 0 ( 0%) 21 (21%) 77_(79%) gti
Total 97 (13%) 122 (16%) ‘46 (71%) 159
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predictors with respect to typs of predictor are presented. A wmost striking
fact evident from Teble 58 is the large propoirtion of insimnces where the
predictor was valid for only one of the subgroups. In particular, predic- !
tors were valid for only the white subgroup 237 tlues {of a total of T65
predistor-criterion comparisons) and valid for only the non-white subgroup
52 times. This contrast of frequency of subgroup validity lends support
to the comwonly held hypothesis that tests tend to bhe valid for white per-
sons but not for minority group memberg. It must be remembered, howevar, thst
the sample sizes of white and Negro subgroups were quite dissiailar and a
smaller correlation in terms of magnitude was required for significance with
the white subgroups. The perceptual tests ageain were superior when validity
was considered, being valid for at least one subgroup in about two-thirds of
the total comparisons and being valid for both subgroups in approximately
one-fourth of the instances. The superiority of the perceptual type of test
with respect to validity was not surprising, since most of the semples con-
sisted of clerical workers.

Table 60 presents criteria mean subgroup differences and criterion pre-
dictability summarized over the seven studies. The white subgroup scored
significantly higher on about one-fourth of the critericon measures, and there

were no differences on the rest. Tabla £l presents instances of unfairness

o Baea

with regpect to type of criterion. The predictability of each type of crit-
erion meagure is given in the right half of Table 60. {
ince, in all instances where either predictor or criterion subgroup
mean differences were found, the white subgroup scored higher on the measure
than the non-white gubgroup, certain consistent results concerning unfair-
ness were fourd. When the difference in mean subgroup performance was on

the predictor variable only, the non-white subgroup would be discriminaved
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mile B0 © pean Diflevences and Predictabiiity with Fespest oo

Type of Iriterion

Sriterjon Mean Difierences Predictable For
No
wi Yol DAff fotal | W(only) N(only) Both Neiiher otsl

Attendance s O 5 5 0 2 G Y 7
Terminstion 0 G 1 1 0 0 9] 2 2
Extension of
Probation i D 2 3 1 0 0 3 4
Promotion X 0 1 2 o 0 C o 2
Ublective o] o) L I 2 2 0 28 32
Rating 14 o >3 71 233 48 136 300 717
Test Score
Change — =2 X 1 f 1 _0o _o _o 1

Total 20 0 67 87 237 52 136 3% 765

Table 61 : Instancas of' Unfairness with Respect to Type of Criterion

Type of Criterion Instances of Unfs.rness
Differences on Only No
Predictor Criterion Unfairness Total

Attendance 5 (71%) 0 { 0%) 2 (099 K
‘Terrination 1 (504%) O { 0%) 1 (50%) EZ
Extension of Probation 2 (50%) 0 (0%) 2 (50 i .
Promotion 1 (50%) 0 ( 04) L (50%) :
Ot jective 2 ( 64) 0 { 0%) 2 (ghs%) 30
Rating =5 (12%) 122 {16%) 510 (72%) 717
Test Score Change 1 (100%) 0 (0%} G { 0%%) 1

Total 57 (13%) 1R {15%) oo (714}




against 1if selection were made using a common regression cquation. 1In
thoge cases where the difference was on the criterion only, the white sub-
group would be discriminated agsinsi if the comwon regression line were
uged. Thus, the non-white subgroup was discriminated against in 13% of the
instances reported in this investigation and the white subgroup in l0% of
the instances, if the criverion of unfairness as defined previously is used
to determine discrirination. An examinstion of Table 61 reveals that a
rating criterion is involved in all cases ©of infsirness against the white
subgroup. Any conclugion veached with ornly a rating criterion is equivocal-

All predictor-criterion relationshipe were also analyzed to determi..2
the frequency of occurrence of the eleven different reistionships presented
in the Bartlett and O'leary (1969) model. Table 62 presents, by sample,
the frequency of each model.

Clearly, the model most often illustrated was Model 5 {no differences
on criterion or predictor, but differentiasl validity). This is not surpris-
ing since in & large number of the predictor-criterion relationships both
racial groups performed egqually well on both the predictor amd criterion,
and thus a significant correlation in either sample would produce a Model 5.
It is important to note thet in a majority of the illustrations of tais
moael, the test was valid for the white sample and not valid for the minority
sample.

It is unlikely that these cases would produce any differential selection
ratesg for the ethnic groups since there was no diffzrence in rmean test per-
formence for tne two groups. Thus, viewed in terms of equal opportunity,
these models do not appear te illustrate bias. However, sutsequent mesn job
performance for the two groups would be discrepsnt, and one might erroneously

conclude that the minority sample's ability to perform on the Job was inferior

et




-

Table 60 : Mean Difterences and Predictability with Respect to
Type of Criterion

Criterion Mean Differences Predictsble Ior
No
wi W<N  Diff Total | Wlonly) N{only) Both Neither Total

Attendance 0 0 5 5 0 2 0 5 7
Termination 0 0 1 1 0 0 0 2 2
Extension of
Probation 1 0 2 ki 1 0 0 3 L
Promotion 1 0 1 2 0 0 0 2 2
Cbjective 0 0 i L 2 2 0 25 32
Rating 18 0 53 71 233 L8 136 300 717
Test Score
Change 9] 0 1 < 1 0 0 0 1

Total 20 0 67 87 237 52 136 340 765

Table 61 : Instances of Unfairness with Respect to Type of Criterion

Type of Criterion Instances of Unfairness
Differences on Only No
Predictor Criterion Unfairness Total

Attendance 5 (71%) 0 { 0%) 2 (29%) !
Terrination 1 (50%) 0 { 04) 1 (50%) 2
Extenszion of Probation 2 (50%) o ( 0%) 2 (50%) i
Promotion 1 (50%) 0 { 0%) 1 (50%) o
Jbjective 2 ( 64) 0 { 0%) R {(9kp) 3P
Rating =5 (12%) 122 (16%) 510 (72%) 717
Tesi Score Change 1 (100%)} o (o0%) 0 { 0%} 1

Total 97 (13%) 122 (16%) SbG (71%) b




against if selection vere made using a commen regression equation. In
those cages where the difference vas on the criterion only, the white sub-
group would be discriminated against if the common regression line were
used. Thus, the non-white subgroup was discriminated against in 13% of the
ingtances reported in this investigation and the white subgroup in 1% of
the instances, if the criterion of unfairness as defined previously is used
to determine discrimination. An examination cf Table 61 reveals that a
rating criterion is Involved in all ceses of unfairness against the white
subgroup. Any conclusion reached with only & rating criterion is equivocal.

All predictor-criterion relationships were also analyzed to determine
the freguency of occurrence of the eleven different relationships presented
in the Bartlett and O'leary (1969) model. Table 62 presents, by sample,
the frequency of cach model.

Clearly, the model most often i}lustrated was M~del 9 (no differences
on criterion or predictor, but differential validity). This is not surpris-
ing since in a large numbter of the predictor-criterion relationships voth
racial groups performed equally well on both the predictor and criterion,
and thus a significant correlation in either sawple would produce a Model 5.
It 1s lmportent to note that in a majority of the illustrations of this
mocel, the test was valid for the white sample and not veslid for the minority
ssmple.

It i unlikely that these cases would produce any differential selection
rates for the ethnic groups since there was no difference in mean test per-
formance for the two groups. Thus, viewed in terms of equal opportunity,
these models do not appear to illustrate bias. However, subsequent mean job
performance for the two groups would be discrepant. sand one might errongously

conclude that the minority sample's £bility 1o perform on the job was infecior
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to that of the white sample. This mean differéﬁce in criterion performence
would be a direct result of an inappropriate selection procedure. The
only solution to the selection problems of Model 5 appears to oe to use

the test for which it is valid and to search for other valid predictors for
the non-valid group.

In view of the relatively high irequency of this model, it would seem
that more research should be directed toward the development of valid pre-
c¢ictors for minority populations. An examination of Table 58 (pege o)
reinforces this belief since in a large number of the total predictor-criterion
relationghips, the test was valid only for the white sample.

The second most frequently occurring modei was Model 0 (meanrdifference
on criterion only and differential validity). In all illustrations of this
mcdel, the white sample ottamined higher ratings of job performance while
ttere was no difference in test performance for the two groups. The use of
1 common regression line would always result in an over-prediction of job
performance for the minority group. Thus, this model does not deny oppor-
tunity to minority group members. In fact, it systematically provides oppor-
tunity to minority groups. It is unlikely, however, that such over-prediction
would benefit the minority group members in the long run. It is likely to
lead only to temporary employment sirce Lhe minority group member would have
a low probability of success on the jobu.

It is also important to note that if 8 common regression line were
employed, one vould under-predict job perfcrmance for the white sample and
thereby systematically reject qualified white applicanits., This model illus-
trates the fact that not all bias is against minority groups.

Model | was the third most frequently occurring model (mean difference
01 predictor only and differentiasl validity). As wag the case with Model b4,

in wost illustrations of this model the test was valid only for th~ white
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gample. However, since the minority group scored lower on the predictor,
utilization of t 1is test in seiection is more detrimental tc the minority
group member than is Model 5. Because there was a difference in mean test
perforasnce, the minority group member has less of an opportunity to be
selected. But, perhaps more important is the fact that by using such a
tesi, one is sysiematica]ly denying opportunities to minority group members
on .he basis of 8 non-~-v(.lid test.

Another clear illustration of urfair discrﬁmination is represented in
Model 2 (mean difference on predictor only but equal subgroup validities).
In all illustrations of this model, »pportunity would be denied te minority
group members since they score lower on the test, bul perform as well as the
white sample nn tie Job. Since the test is valid for voth groups, differen-
tial prediction is a soiution to the problem. Separate regresasion lines
and separate expectancy tables for minority and white samples would eilmi-
nate the unfair discriminstion in this model.

Occurring as frequently ac bodel O was Model « {dit'terence on
toth predictor and criterion amd differential validity). Since there is a
differential in both the predictor and criterion performance for the two
ethnic groups, one would expect a difference in selectlion rates. Valid pre-
dictions can be made becmuse Lhe test identifies the lower performing minor-
ity group members. Nonetheless, the test is certainly nol appropriate for
prediction within the non-white sample.

The development of a valid predictor of job performance for minoritly
group members will not eliminate the differential in selection rates gince
the minority group members 4o not perform &s well as the white individuals
on the Job. However, a valid predicto-~ for the non-white sample will insure

that the most qualified minority group members will be selected.




m—'w

Model 3 (diffcrence on criterion only, equal subyroup validities),
occurring 18 times, illustrates a situation where job performance is over-
predicted for the non-white sample. Agein, Job opportunity is not denied
minority group members. In this instance, the bias is against the white
sample. Separate regressicn lines and expectancy tables will elimipate
this inequality.

Perhaps the most important finding of this phase of the research pro-
Ject is the fact that Model 1 (no difference on predictor or criterion,
equal subgroup validities) occurred so infrequently. Traditional person-
nel selection procedures assume that Model 1 is operative (i.e., a single
regression line can be used for all subgroups in a population). The results
of this study indinate that the traditional model is inappropriate in most
cages. Homogeneous populations are the exception rather than Lhe rule.
Thus, it is imperative tha* tests be validated separately for subgroups in
a8 population if inadvertant discrimination is to be avoided.

Models 10 (difference on predictor only, opposite subgroup validities)
and 11 (¢ifferences on both predictor and criterion, no subgroup validity)
occurred relatively infrequently (4 and 1 times, respectively), while
Models 4 (difference cn both predictor and criterion, equal subgroup valid-
ity) and 9 (no differences on predictor or criterion but onposite validity)
did not appear. This would tend to indicate that these models are probebly
rare and are not contributing a signiticant amount to inadvertant discrimina-
tion in testing.

Two separate methods of model identification were utilized in those
situations where differential validity was demonstrated for the two racial
groups (Models 5-10). The above summary of the relative frequency of the

various models utilized the first method of model identif'ication. All




predictor-criterion relationships in which a validity coetriclent was
significant for one racial group but nol significent for the olher, were
identified as models using this method.

The second method of model identification imposed an additiovnal cri-
terion of a statistically significant difference be’ween the validity
coefficients for the two racial groups. Table 03 presents a comparison

of the relative frequency of each model, using the two methods of model

iden.ification.
Table 63
Frequency of Models Illustrated
Method of Model Identificatien
Model Total Occurrences Significant Differences
1 1o 16
2 28 28
3 18 18
4 0] Q
5 103 1Y
6 60 g
1 39 io
8 2¢ Y
G 0 0
10 L l
11 1 1

(1) Using the secornd method of model identificalion, Models 9
through 10 require a significant difference between
validity coefficients for the two ethnic groups to oc
included as an illustration of that model.




As can be seen in Table 63, the relative frequency of “he various
models was greatly reduced using this addiiional eriterion of model identi-
fication. However, it 1is important to note that even with this more
suringent criterion, inadvertant test bias was demonstrated ia over 25%
of the relationships.

Throughout the report we have identified those models which met the
first criterion and those which mel both criteria. Greater emphasis, how-
ever, has been placed on the first method of model identification because
of its practical implications. That is, it is difficult to Justify using
a test for a given subgroup where it does not correlate significantly with
the criterion, despite the fact that the correlavion may not differ signif-
icantly from a valid correlation for another subgroup of the population.

Each predictor-criterion relationship was also analyzed using the
regression teats of the analysis of covariance (Potthoff, 1966) to test
the equality of slopes and intercepts for the ethnic groups. In general,
the results of this analysis were similar to the second method of model
identification. However, the analysis of covariance method identified
regression intercept differences even in those cases where the test posses-
sed no validity for either subgroup.,

Table 64 presents the frequency of the various models for each of the
six general classifications of pre .:tor variables. As can be seen in the
the table, it is not possible to predict which type of test is likely to
produce a certain model. That is, no model was clearly associated with
a particular type of test. Although the perceptual testis illustrate the
most models, they were also the most freqhently utilized test, since most
Jobs were clerical in nature. The noan-verbal 1.§. tests do not reduce
blas, as is sometimes assumed. The non-verbal I.Q. tests {llustrated blased

relationships in 33 out of a possible L4 predictor-criterion relationships.
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Kirkpatrick, Ewen, Barrett and Katzell (1968) have developed a useful
means of summarizing date concerning the relationship between subgroup
membership and preuictor validity. The data from the seven studies of
the present investigation have been organized according to the procedure
of Kirkpatrick, et. al., and are pregented in Table 65. For each sample,

a number of tests were compared with & number of criteris; the product of
these numbers is the number of instances where comparisons of test falr-
ness and validity could be made, and it is iisted in column 1 of Tatle 65.
In column 2 appears the number of these predictor-criterion comparisons

in which a significant wean difierence between subgroups in either a test
or a criterion was not associated with a gignificant mean difference in

the other, i.e., the number of instances in which unfairness, as defined

in this report, ocourred. Column 3 shows the number of predictor-criterion
comparisons where the test was valid for at least one of the subgroups. It
might be noted that the smaller the number in column 3 is in comparison to
the number in column 1, the less eppropriate are the tests as a whole for
predicting the job success of any of the subgroups (Kirkpatrick, et. al.,
1968). Column 4 presents the number of instances in which the test was
valid in one subgroup but not in the other. The larger the number in col-
umn 4 in comparison to the number in column 3, the greater the evidence
that differentisl validity in population subgroups may exist. Column 5
indicates differentiasl validity in the sense of the number of instances in
which the validity coefficient between a given predictor amd criterion
significantly differs in magnitude for the two subgroups. It is useful to
compare columns 4 and 5 with column 3, &8 well as column 1, when attempting
to drav a conclusion about the relstive frequency of differential validity,

sinze column 1 contains many instmnces where the tests lacked velidity in
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either subgroup. Such instances may be regarded as irrelevant to the issue
of differential validity, as the tests were apparently inappropriate for
these situations (Kirkpatrick, et. al., 1968).

In summary, within the limitatiocns of the data gathered and the assump-
tions required, the results of the present study indicate that test bias
is clearly present in a large number of cases where heterogeneous groups
are combined in making predictions. However, it is erroneous to conclude
that all inadvertent test bilas denies opportunities to minority group mem-
bers. The present study has demonstrated the need to validate tests sepa-
rately for minority and majority group members. The traditional validation

nodel which assumes homogeneous populations 1s clearly inappropriate.
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APPENDIX A

FIGURES ILLUSTRATING PCSSIBLE EMFECTS OF A
HETEROGENEOUS APPLICANT POPULATION IN FERSONMEL
SELECTION PROCEDURES
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Fig. 3: Differences on Criterion Only, Equal Validity for

Both Groups
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Fig. 4: Differences on Predictor and Criterion But in Opposite

Direction, Equal Validity for Beth Groups

145




criterion

predictor

Fig. 5: Valid for Only One Subgroup, No Differences on Predictor

or Criterion

1L€E




criterion

predictor

Fig. 6: Valid for Only One Subgroup, Difference on Criterion
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Fig. 7: Valid for Only One Subgroup, Difference on Predictor
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