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An Abstract

This study was a ccmparison of the test performance of
a group of ninety-one white applicants for employment in a
petroleun refinery and a group of ninety-one Negro appli-
cants, matched with respect to age and years of'formal
education.

The employment selection battery consisted of five
tests: Test of Learning Ability; Test of Non-Verbal Reason-
ing; Test of Mechanical Comprehension, Form BB; Test of
Chemical Comprehension; and the Advanced California Achileve-
ment Test Form W, math section only. Each of the tests had
cut-off scores set at approximately the 70th percentile
based on company norms, Kach applicant to be considered for
the interviewing step in the employment process had to
exceed the cut-off score on each test.

Although the battery was not intendgd to be factorially
pure, it can be said to provide a rough ﬁeasure of two
factors: a spatial reasoning factor (Non-Verbal Reasoning
and Mechanical Comprehension) and a verbal factor (Califor-
nia Achievement and Chemical Comprehension). The Learning
Ability test contains items measuring both factors.

The data indicate that matching on age and years of
formal educational attainment does not eliminate the
observed differences in test performance between ethnie
groups since t tests were significant at the .00l level for

all tests in the battery.
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While a higher percentage of Negroes than whites failed
each of the tests, the difference between these percentages
for Negro and wihnite was greatest in the case of the tests
vhich appear to have a high spatial facter loading.

It was also observed that the difference between the
mean scores for the Negroes and for the whites decreased as
education increased, but that this decrease was not to the
same degree for each of the tests. A statistic, PI, was
computed for each test representing the percentage increase
of the white mean score over the Negro mean score. On this
basis the Mechanical Comprehension and Non-Verbal Reasoning
tests show the largest increase, the California Achievement
and Learning Ability tests are intermediate and the Chemical
Comprenension test shows the smallest increase.

The major hypothesis of this study was rejected: there
are significant differences between Negro and white test
performance even when reported education is controlled., The
second hypothesis was also rejected. It appears that tests
hea?ily loaded with a spatial factor contribute more to the
differences between Negro and white thaﬁ do verbally

oriented tests.
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Chapter 1

Introduction

Much has been written in recent years, both in popular
literature and in scientific journals, concerning the various
aspects of the role of the Negro in contemporary American
scciety, This is largely a reflection of increasing pres-
sures developing within our present social system. One of
the significant areas for psychology is that dealing with
psychological differences between white and Negro members of
the population, particularly as measured by psycholegical
tests,

Ingle presents one statement of the issue in two arti-
cles in Science (1964). He states:

(1) The question as to whether the average
differences among the races in test performance,
school achievement, and behavior have a genetic
as well as environmental basis is unresolved.

(2) The issue is important and should be studied

as a means to understanding the causes of social

problems and correcting them, (3) It is time to

propose, debate, and test by pilot studies means

of preventing social problems, rather than to

depend upon palliative methods.

The exchange of opinion and counterarguments continued in
Science for several months. Various authors argued with
Ingle's use of the word "race" and his meaning of intelli-
gence. Most of the counterarguments were concerned with
Ingle's social-political interpretations and applications

of the data he presented on racial intelligence. At the



end of the battle one fact stood out clearly. There is a
variety of opinion and seemingly very few definitive facts
on the question of intelligence and racial differences.

Disregarding Ingle's social-political interpretations
and suggestions, his suggestion for more scientific investi-
gation into the area of racial differences in intelligence
is appropriate. The fact that there was such a response to
nis views and the diversity of ideas expressed attest to the
need for more intensive research.

Of special concern is the use of psychological tests as
tools for these suggested studies. Ingle states (1964,
p. 376) that psychological tests are not culture-free and to
evaluate the question of intelligence and racial differences
"we need valid, culture-free measures of intelligence."
This is not a new suggestion. The early 50's saw the inten-
sive research effort of Kenneth Eells and others to seek the
enswers to this general question. Unfortﬁnately the trend
did not last for an extended period of time. With the
advent of the major Negro push for equal rights in the early
60's and up to the present, criticisms of testing and simi-
lar evaluations as a form of discrimination have increased.
There has been, however, no substantial increase in interest
by psychologists to evaluate these criticisms until recently.

There have been studies to determine what the public

thinks about psychological testing. Carter (1964) summarizes
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evidence presented at a symposium on psychological tests and
public responsibility., In this investigation 1,5C0 adults
and 10,000 high school students were studied. Forty-one

per cent of a representative group of Americans over eigh-
teen years of age were oppcsed to using intelligence tests
for admission to college, Thirty-seven per cent were
against using tests in job selection and 50 per cent against
using them in job promoticon. The high school student group
felt more strongly. Fifty-four per cent thought it unfair
to use tests for ccllege admission, 53 per cent were against
using tests for job selection and 62 per cent against tests
for job promotion, Another study on attitudes toward psy-
chological testing was conducted by D. W. Fiske (1965).

The 589 subjects interviewed were between 21 and 64 years of
age and had completed at least the sixth grade. The sample
was quite representative with respect to sex, race, and age
as compared with the over-all populationlbf this country.
When asked "How good or poor do you think tests would be for
finding out what a person's aptitudes, skills and abilities
are?," 86 per cent stated "fairly good" to "very good."‘
Asked the same question with respect to interests, 79

per cent responded "fairly good" to "very good." In the
area of interpersonal relations and personality measurements
the subjects' responses were distributed about equally in

all four categories from "very good" to "very bad."



Another question ralsed concerned the subjects' feel-
ings wnile taking tests for a job or admission to college or
school, A large majority of the subjects expressed general
interest in the tests and also expressed the usual anxiety
assoclated with test performance. In no case did a large
minority express antagonism toward the test, Thus, it
appears the public has mixed opinions with respect to tests
and their use,

One may now ask, What is the state of affairs with
respect to industrial screening tests or, in industry's

terminology, general ability tests? In The Negro Salaried

Worker (Gourlay, 1965) the following question was raised:
"Should testing procedures used to select white applicants
be used to test and evaluate Negroes?" This question had
never really been mentioned publicly. fanagement!'s
increased attention to this problem is unquestionably, in
part, a reaction to increased governmentéi interest as
evidenced by the 1964 Civil Rights Act, particularly that
section dealing with fair employment. The events in the
"Motorola Case" have also created attention.

In the Motorola case a Negro applicant claimed the com-
pany was discriminating against him because of his race.
The company claimed that the applicant was rejected because
he failed their pre-employment test which is designed to
predict an applicant's trainability. The applicant stated,



however, that he had passed the test and was thereby
rejected because of his race,

In the formal proceedings with an examiner of the
Illinois Fair Employment Practices Commission the cocmpany
stated that its test is "completely race-free" and "adminis-
tered fairly to all applicants.” In the examiner's ruling
the test was judged to be unfair to "culturally deprived and
disadvantaged groups" and the company was ordered to discon-
tinue the use of the test (Bus. Week, 1964, p. 122).

Later, before the Illinois Fair Employment Practices
Commission, the examiner's ruling was modified in that the
comnission felt the examiner's reasons for discontinuing the
test were beyond its jurisdiction. The IFEPC upheld his
findings in that Motorola discriminated in the first step of
the hiring process and ordered it to stop committing "the
unfair employment practice complained of in this complaint"
but the commission did not specify what fhat practice was.
The commission-went on to say that it did not "foreclose the
possibility that tests of this nature are inherently dis-
criminatory against persons alien to the predominant middle-
class white culture in this society" (Bus. Week, 1964,

p. 130). Thus the commission did not settle the issue but
avoided it. French, in his comprehensive review of this
case (1965), stated that the commission did find Motorola
guilty of discrimination and that the applicant had been

denied employment because of his race. He further states
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that the commission later made a clarifying statement to the
effect that someone at lMotorola had marked the applicant as
having failed the test. As French pointed out, the appli-
cant did not claim the test discriminated nor did the com-
mission state that the test was discriminatory.' Yet, the
examiner's ruling implied that the test is biased. The
commission's report further emphasized the need to investi-
gate the construction and use of employment screening
devices.

Evidence reported by Gourlay suggested that few compa-
nies have made adjustments to evaluate the alleged bias of
screening tests. This is illustrated by the following
statement:

I believe that Negro applicants for positions

in engineering, accounting, advertising, etc.,

should go tnrough the same testing programs as

whites, These are generally people with college

educations, and therefore the test questions

should be readily understandable to .them. In

the case of Negro applicants for semi-skilled or

skilled factory or clerical work, I feel a more

intensive interview might be used to supplement

test results (p. 67).

It is apparent that this statement assumed educational
training to be equal for Negroes and whites at the college
level, and at the same time implied that education below the
college level is not equal for the two groups. Thus one
should supplement test results in the case of applicants for

lower skill level jobs.

"We see no reason for adjusting our standards, but it
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1s possible that we may adjust them in response to pressure,
It is our opinion that the bias is in the culture, not in
the test" is another common viewpoint cited by Gourlay. One
might wonder if it is not possible that test constructors,
a3 products of their culture, could inadvertentiy build into
their tests the blases of their culture., An evaluation of
the history of the intelligence testing movement answers
this question in the affirmative.

The position taken by industry so far has been defen-
sive. Raymond S. Scruggs, Negro public relations manager
for American Telephone and Telegraph Company, has taken a
constructive position. He suggested that tests can have
positive applications and that industry should investigate
the potential of Negro applicants and employees., He went on
to say, "I think researchers will find this a fertile field,
. . . as one psychologist has said, testing can be used not
only to eliminate people but also to ideﬁtify weaknesses and
suggest corrective measures which may assist in increasing
skills" (Gourlay, 1965, p. 67).

Ginzberg (1956) provided some suggestions based on a
very extensive research study. He found that in the area of
educational attainment the Negro was at a considerable
disadvantage. In summary, he stated:

The Negro population labors under a double
educational handicap. Since the Negro goes to
school for fewer years than do whites, he



receives far less preparation for 1ife and work.

What schooling he does receive is of inferior

quality and therefore has less value than the

schooling received by whites., A major weakness

of Negro education is the poor preparation of

Negro teachers, It has not been possible under

segregation to break the cycle of pcorly pre-

pared Negro teachers teaching severely handi-

capped Negro students (p. 60).

This factor was also emphasized by Norgren (1959). He
stated, "although strides have been made in raising the edu-
cational level of Negroes, there will still be difficulties
in placing Negroes in companies which have specified educa-
tional requirements establicshed as employment standards for
Jobs. Thus, a lack of proper education continues as a major
and basic limitation in the employment of Negroes and this
is so for all levels of educational achievement” (p. 5). He
stated further (p. 23), the Negro employment problem is per-
petuated by three interrelated factors: low income, negative
family influence for advanced education, and low quality
schooling.

Gourlay, with more recent data (1965, p. 21), shows
that there has been a substantial increase in Negro under-
utilization, i.e., relatively fewer Negroes are in the labor
force than ever before and still more critical is the
increase of this non-participation at the younger age levels.

There is much that can and is being done. Society has

begun to upgrade Negro education and to remove barriers from

previously all white schools. This in the long run will



help. But what of the present? It could be that current
pre-employment testing procedures have contributed to Xeep-
ing Negroes out of the labor market. At the very least the
evidence cited here suggests the need for investigations
into the area of the importance of cultural differences in

employment testing in industry.



Chapter 2
Review of the Literature

' a2 review

With the exception of the "Motorola Case,’
of the literature fails to indicate any specific data with
respect to ethnic differences in test performance in the
industrial setting. The data available are concerned
primarily with ethnic differences in general intelligence
test performance.

One of the earlier reviews was that of Klineberg
(1944). He concluded that the evidence indicated that there
is a difference in intellectual test performance between the
Negro and white populations. His explanation for this dif-
ference was uncontrolled environmental factors. A review by
Shuey (1958) reached the same conclusion, pointing out that
the average Negro IQ was 85 whereas Klineberg reported the
average Negro IQ to be 86. However, Shuey attributed this
difference to hereditary differences in the intellectual
. capabilities of the two racial groups.

In still another review, Dreger and Miller (1960) take
a stand somewhat between the two previous reviewers. They
state:

The usefulness of Shuey's otherwise excellent
work is limited by what eppears to be a polemic
attitude. Her book seems to be an attempt to
prove a nonequalitarian hyvothesis rather than

being strictly a review of the literature. K In
this case, Shuey does the same rationalizing
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from a hereditarian standpoint that Klineberg

did in his earlier "review" from an environmental

standpoint (p. 364).

Tyler (1963) very succinctly summarizes the data in
such a fashion that several hypotheses emerge. The major
notion generated from the environmentalist camp suggested
that intelligence tests ars unfair due to the manner in
which they are constructed. This viewpoint fostered
attempts to develop "culture-free" or "culture-fair" tests
(these terms are used interchangeably) of intellectual
ability.

A recent study by Kidd (1962) was concerned with the
extent to which Cattell's 'Test of g: Culture-Free' is
really culture-free. In her review of the literature she
reported one study which indicated that Cattell's test was
not culture-fair and three other studies which found the
test to be culture-fair, Her own analysis supports the
fairness of the test. She found 19 items of the matrix
format to be free of cultural bias. Sperrazzo and Wilkins
(1958) reported evidence on the Raven Matrices Test, a non-
verbal intelligence test. Their study included subjects of
an all white school, an all Negro school and one integrated
school., They reported evidence showing that the Raven
correlates with other measures of general ability. The
Colored Progressive Matrices Test correlated .23 with the

Otis Quick-Scoring Test, .30 with the California Test of
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Mental Maturity, and .40 with the Kuhlmann-Anderson. An
analysis of variance shows a significant difference with
respect to race and socio-economic level and a race by sex
by socio-economic level interaction term. The authors
offered this explanation:
It is apparent from the significant race

by socilo-econonic status interacticn and the

third-order interacticn that a restriction on

the interpretation of the race difference

found is necessary. The measured differences

in scores between races are related to the

age, sex, and socio-economic status of the Ss.

The results cannot be interpreted, therefore,

as showing differences in intelligence between

the races tested here, The difference found

seems to devend upon variations of the non-

race factors (p. 37).

These studies suggest that tests can be constructed with
cultural biases reduced.

Data collected on recruits during the two World Wars
suggested the migration hypothesis. 1In some cases the
Northern Negro recruits scored higher as a group than white
recruits from some Southern states. Tyler (1963) pointed
out two possible explanations for these data: (1) superior
Negroes migrate to Northern citles, and (2) educational
advantages in the North contribute to better test perfor-
mance. Klineberg (1935) and more recently Lee (1951) have
shown that the assumption of selective migration alone can-
not explain the dramatic improvements in test performance.

Still another hypothesis is proposed by Anatasi (1963).

She suggested that "Negroes tested suffered from an
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unusually barren perceptual experience in early life"
(p. 114). Two independent studies--Davidson et al. (1950)
and DeStephens (1953)--supported this hypothesis. Both
studies used the Wechsler Bellevue scale (Davidson using
Form I and DeStephens using Form I and II) in their analysis
of ethnic differences, Table 1 indicates that, of the
verbal subtests, only the aritnmetic scale yielded a signif-
icant difference between Negro and white samples. On the
performance tests there were three scales in agreement: the
Negro groups scored significantly lower on Picture Comple-
tion, Block Design, and Digit Symbol. The Performance IQ
and the Full Scale IQ were significantly different in favor
of the whites for both the Davidson and DeStephens samples.
According to Davidson et al., these performance scales
measure various aspects of visual-motor coordination.
"Differing modes of perceptual ability are elicited, but the
psychomotor speed with which these modes are expressed weigh
heavily in the final quantitative evaluation of subjects."
They went on to suggest that the difference is:
possibly due to the fact that Negroes in
our soclety have no incentive to do things
rapidly. It is our hypothesis that this "why
hurry" attitude, in the face of a relative
lack of attainable socio-economic goals, con-
ditions the responses of Negroes as a group
so as to result in lower mean Performance
subtest scores on the Wechsler scale (p. 491).

Woods and Toal (1957) furnished similar data using the

Revised Beta Test. Using matched samples of Negro and white



Table 1

Comparison of Wnite and Negro Differences on the

Wechsler Bellevue Scale

1k

Significant Mean Differences

Subtest Davidson DeStephens
Information .10 .05
Comprehension .10 .05
Digit Span .10 .05
Arithmetic .05 <.05> .01
Similarities .10 .05
Picture Arrangement .05 .05
Picture Completion .01 .01
Block Design .01 .01
Object Assembly .10 .01
Digit Symbol .01 <.05> .01
Verbal IQ .10 <.05> .01
Performance 1Q .01 .01
Full Scale IQ .01 .01
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IQ scores, they investigated the subtest differences. AJl
subtests except the Maze test were significant at the .05
level. The Digit Symbol and the Identities were in favor of
the Negro whereas the Error Recognition, Formboard, and the
Picture Completion subtests were in favor of the whites.
Woods and Toal suggested that Negroes do better on tests
requiring perceptual speed and accuracy, which is contrary
to the previous data of Davidson and DeStephens. They went
on to suggest that subtests Error Recognition and Picture
Completion are culturally loaded and thus favor whites as
does the Formboard subtest.

Still another study by Higgins and Sivers (1958) com-
pared Stanford-Binet and Colored Raven Progressive Matrices
for children with low socio-economic status. A group of 789
children from schools serving the lowest socio-economic
communities were selected. The group was composed of 789
subjects classified according to the folibwing dimensions:
349 Negrces and 440 whites; 389 boys and 400 girls; 271
seven year olds, 273 eight year olds, and 245 nine year olds.
Their procedure called for administration of the Stanford-
Binet followed by the Colored Raven Progressive Matrices.
The results indicated no differences by race on the Stanford-
Binet but did show a significant difference by race on the
Colored Raven Progressive Matrices. Thus, they accepted the

hypothesis that there is no significant difference between
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verbal and non-verbal IQ scores for low socio-economie
status white children and failed to accept the same hypothe-
sis for Negroes. Higgins and Sivers suggest "that intelli-
gence test heavily loaded with non-verbal items may
discriminate against Negro children" (p. 468).

From this review two general statements may be made.
First, quality and quantity of education affect test verfor-
mance; thus, tests which reflect knowledge gained basically
in school could result in lower test scores for Negroes.
Secondly, tests which require extensive use of non-verbal
or perceptual skills méy handicap the Negro.

Therefore, two general hypotheses are formulated: (1)
there is no difference in ethnic group test performance for
the tests in the selection battery, and (2) there is no
difference in ethnic group test performance between verbally

oriented test and tests heavily loaded with spatial items,



Chapter 3

Procedures and Design
Subjects

The subjects used in this study were new male appli-
cants for petroleum refinery employment. The total appli-
cant pcpulation consisted of 608 individuals, 517 whites and
91 Negroes, all having atileast a high school education and
ranging in age from 20 to 41, The mean age of the new
applicants was 26 years,

A sample of wnite applicants was selected from the
total applicant population by matching a white applicant
with a Negro applicant on reported educationgl attainment
and age. Matching on education was exactly one to one but
in some cases the matched ages varied as much as 3 years.

This veriation in age is not significant.

Description of the Selection Battery

The battery was composed of six tests. Five of these
were used in determining the applicant's advancement to the
interviewing step in the selectlon procedure. The other
test was in the battery as an experimental test. All tests
in the battery were considered to measure abilities relevant
to success on the job. All of the tests were commercially
published tests except the background questionnaire which

was being developed by the company.
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Tests of General Ability

The Test of Learning Ability, Form S, hereafter called
Learning Ability, is a 54 item test with a 15 minute time
limit, It is spiral-omnibus in design with items arranged
in increasing order of difficulty. The three types of
items are: block counting, vocabulary, and arithmetic.

The other test in this category has a 10 minute time
1imit and consists of 24 items, It is entitled Test of
Non-Verbal Reasoning, hereafter called Non-Verbal, and is
composed of spatial reasoning items utilizing geometriec
symbols., Both the Learning Ability and the Non-Verbal tests

are published by Richardson, Bellows, Henry & Co., Inc.

Mechanical Comprehension

The test used to measure this ability is the Bennett
Test of Mechanical Comprehension, Form BB, hereafter called
Mechanical Comprehension., This test has no formally
established time 1limit and is published By Psychological

Corporation.

Chemical Comprehension

This test consists of 50 items about chemical subjects
designed to minimize specific chemistry knowledge related
to school training. The Test of Chemical Comprehension,
hereafter called Chemical Comprehension, is published by
Richardson, Bellows, Henry é Co., Inc. and has a 30 minute

time 1limi¢,
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Mathematical Abillity

The test used to measure this ability was the Advanced
California Achievement Tests, Form W, mathematics section
cnly and is published by the California Test Bureau.
Hercafter this test will be called California Math. It
consists of two major subtests: mathematical reasoning
and mathematical fundamentals, and has a time limit of

72 minutes.

Background History

The Personnel Questionnaire, Form R-B, is a company
developed instrument. It was not used in determining an
applicant's eligibility for the interviewing step. This
questionnaire is untimed and contained 67 multiple-choice

life-history items related to job success.
Administration of the Tests

The test battery, which required approximately three
and a half hours to complete, was administered to groups of
applicants in a community building located at the refinery
site. This testing process extended over several weeks.
All applicants were informed at the application stage that
they were expected to take the test battery. All standard
testing procedures were followed in the administration of

the battery.
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Study Design

The matched white and Negro samples were divided into
three sub-categories according to their educational level,
Level A (N = 43) included those who graduated from high
school but had no college training, level B (N = 32) was
defined as those who had up to two years of college, and
level C (N = 16) included those with more than two years

of college. The total sample size was 182,



Chapter 4
Results

The results of this study will be presented in the
following order: (a) comparison of intercorrelations of the
tests for the two ethnic groups, (b) comparison of mean test
scores across ethnic groups, and (c¢) differential effects of

the tests in the selection battery across ethnic groups.

A. Comparison of Test Intercorrelations Across

Ethnic Groups

The intercorrelations among the tests computed on the
total sample (N = 608) are presented in Table 2. As can be
seen from Table 2, these correlations are in the usual range
and fairly uniform across the five tests. All correlations
are significeant at the .01 level of confidence.

The intercorrelations ccmputed on the all white appli-
cant sample (N = 517), presented in Table 3, are very simi-
lar to the total sample except that the correlations are
slightly but uniformly lower as compared with the total
sample. This was apparently due to the smaller standard
deviations in the all white sample. Again all correlations
are significant at the .01 level.

Tables 4 and 5 present the intercorrelations computed

on the Negro sample (N = 91) and the white matched sample
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Table 2
Intercorrelations of Selection Test Battery for
All Applicants
(N = 608)

1 2 3 b 5
Learning Ability 1.0
Mechanical Comprehension .46 1.0
Chemical Comprehension .58 .57 1.0
Non-Verbal .59 .53 .52 1.0
California Math T4 .50 .63 .66 1.0

Mean 35.5 26,1 31.8 11.9 90.6
SD 8.3 11.3 6.9 5.3 26,4

Note.--All correlations significant at p «.0l.



Table 3
Intercorrelations of Selection Test Battery for

All Vhite Applicants

23

(N = 517)
1 2 3 4 5
1. Learning Ability 1.0 |
2. Mechanical Comprehension .36 1.0
3. Chemical Comprehension .50 .53 1.0
L, Non-Verbal . .51 L6 A7 0 1.0
5. California Math .69 42 .56 62 1.0
Mean 37.2 27.8 32.8 12.8 95.1
SD 7.0 10.7 6.4 5.8 23.7

Note.-~All correlations significant at p «.01l.



Table 4
Intercorrelations of Selection Test Battery for

Negro Applicants
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(N = 91)
1 2 3 L 5
1. Learning Ability 1.0
2. Mechanical Comprehension .37 1.0
3. Chemical Comprehension .53 .39 1.0
4, Non-Verbal . A48 .35 34 1.0
5. California Math .72 .35 .61 51 1.0
Mean 26,0 16.2 26,3 7.0 64.8
SD 8.7 9.0 6.8 4,5 26.5

Note.--All correlations significant at p «¢.0l.
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Table 5
Intercorrelations of Selection Test Battery for

Matched Sample of Whites

(N = 91)

1 2 3 L 5
. Learning Ability 1.0

. Mechanical Comprehension .17* 1.0

1

2

3. Chemical Comprehension .26 27 1.0

L. Non-Verbal | .39 .18 27 1.0
5

. Cealifornia Math .57 L1hx .38 A4 1.0

Mean 36.2 27.0 31.6 11.3 91.5
SD 6.0 8.9 5.6 4,6 20.8

Note.--*denotes r not significant at p ¢.01, all other

correlations are significant at p ¢.Ol.
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respectively. It is apparent that the correlations computed
on the all Negro sample are very similar to those computed
on the 21l white sample, although the correlations computed
on the white matched sample tend to be lower. This result
was possibly due to a restriction in range for three of the
tests in the matched white sample resulting from matching on
education and age. There was no evidence of any consistent
differences in selection battery intercorrelations between

the all white sample and the Negro sample.

B. Comparison of Mean Test Scores Across Ethnic Groups

As discussed in Chapter 3, 91 white applicants were
matched on the basis of educational level and age with 91
Negro applicants. Therefore, a t test appropriate for
related samples was computed on the mean differences for
each of the five selection tests. These data are presented
in Table 6. As can be seen from Table 6, highly significant
differences in favor of the whites were obtained on all
tests., Therefore, one must conclude that matching on years
of education and age does not eliminate the advantage
accruing to white applicants on the aptitude tests employed
in this study.

Since the matching was accomplished by stratification
on three levels of education: (1) high school graduates

only, (2) two years of college or less, and (3) more than



Table 6
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Keans and Standard Deviations of latched Ethnic Groups

for All Tests of Selection Battery

(N = 91 pairs)

X SD tp

Learning Ability W 36.2 6.0 9.893
26.0 8.7

Mechanical Comprehension W 27.0 8.8 8.557
N 16.2 9.0

Chemical Comprehension W 31.6 5.6 6.166
26.3 6.8

Non-Verbal W 11.3 4,6 6.053
N 7.0 4.5

California Math W 91.5 20,8 9,827
N 64,8 26.5

Note.--All tp significant at p «¢.00l.
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two years of college, it was possible to compare Negroes and
wnites within the education stratifications., These data are
presented in Table 7. It was apparent on the Learning
Ability test as well as the Mechanical Comprehension test
that there was a slight increase in mean score as a function
of education for the white sample. However, the Negro sam-
ple shows a substantial increase between the "high school"
and "less than two years of college" level and basically no
difference between "less than'two years of college" and
"more than two years of college" level. Thus, on these two
tests, the largest difference between the Negro and the
wnite samples occurs at the high school level.

A similar trend occurs on the California Math test.

The largest difference was at the high school level and
there was some convergence at the higher educational levels,
The greatest amount of convergence was found on the
Non-Verbal test. However, in this case tﬁe mean scores for
the white sample actually decreased as a function of educa-
tion. This is atypical and possibly due to sampling error.

Nevertheless, assuming essentially equal scores for the
whites the same convergence pattern seems to hold for Non-
Verbal Reasoning.

Chemical Comprehension did not show this same pattern.

There was no consistent convergence over educational levels,



Table 7

Means and Standard Deviations on All Tests by

Zducational Category Across Ethnic Groups

(N = 91 pairs)
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W

R SD p4 SD

(N =43) & 35.3 6.54 23.2 9.30

Learning Ability (N = 32) B 36.6 .70 28.6 7.41
(N = 16) ¢ 37. 6.22 28.2 7.20

A 26. 8.63 14.3 7.88

Mechanical Comprehension B 27. 8.21 18.6 9.58
27. 10.47 17.1 10.38

A 30. L.76 ol,5 6.04

Chemical Comprehension B 30. L.52 27.2 6.97
c 35.8 7.57 29.6 7.04

A 12. h.79 5.8 4,03

Non-Verbal B 10. 4. 26 7.9 5.17
c 9. L. 35 8.1 3.39
A 86. 19.34 55.8 23.84

California Math g5, 17.81 _ 70.1 22.82
¢ 98, 26.08 77.7 31.03
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C. Differential Effects g£ Selection Tests

Across Ethnic Grouns

A measure of test difficulty 1s presented in Table 9.
These measures were derived erpirically by counting the
number of Negro and white applicants who failed to meet the
cut-off standard of each test in the battery. The cut-off
scores were set at approximately the 70th percentile based
on existing company norm tables for each test used in the
selection battery. Assuming no differences between ethnic
groups the expectancy of failures should be in the neighbor-
hood of 70 per cent for both Negroes and whites. As can be
seen from Table 8 the white sample failure percentage was
considerably below the expected value whereas the Negro
sample was considerably higher.

Further differences occur when individual tests are
compared across ethnic groups. Whereas the Learning
Ability test was the most frequently failed test for the
Negroes, it was in fourth position of difficulty for the
whites. Whereas the Chemical Comprehension test was the
least frequently failed test for the Negro sample, it was
the second most frequently failed test for the white sample.
These differences, however, are not statistically signifi-
cant. )

A difference score (D) was computed for each test indi-

cating the extent to which Negroes failed more frequently
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Table 8
Comparison of Empirically Derived Order of Difficulty

for Eacn Test Across Ethnic Groups

W (W=91) N

Fp Rp Fp op D
Learning Ability hg 53,85 83 91,21 37.36
Mechanical Comprehension 45 Lg, h5 78 85.71 36.26
Non-Verbal 53 58.24 81 89.01 20.77
California Math - 65 71.43 81 89.01 17.58
Chemical Comprehension 56 61.54 72 79.12 17.58

Note.--D = %p Negro - %p white.



32
than did whites. As can be seen from Table 8 the D's indi-
cate a differential failing effect among the selection
battery tests for the Negro sample. The D's form two cate-
gories. Tne California Math and the Chemical Comprehension
test show the least percentage difference for the white
sample with D's less than 20 per cent., The Learning Ability,
Mechanical Comprehension, and the Non-Verbal tests form
another category all having D's greater than 30 per cent.

The major distinction between the two categories is the
spatial factor. 1In thg greater than 20 per cent D category
two of the three tests are purely non-verbal measures
requiring spatial reasoning while the third test (Learning
Ability) is partially composed of spatial items. The less
than 20 per cent D category is formed by the California Math
wnich 1s simply arithmetic and the Chemical Comprehension
test which measures general chenmistry knowledge.

Table 9 presents another measure ofvtest difficulty.
The percentage increase (PI) was computed by taking the
difference between the mean scores of the white matched
sample and the Negro sample divided by the mean score of
the Negro sample. The two college categories were combined
to make the N similar to that of the high school category.
As is gpparent from Table 9, the spatial r?asoning tests or
non-verbal measures show the greatest difference between

white and Negro samples. The California Math and the
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Table 9

Comparison of White Increase of Mean Score Over Mean
Negro Test Score Across EdQucational Categories

(Percentage Increase*)

High School High School  Total

(Only) (More Than)

(N = 43) (¥ = 48) (¥ = 91)
Learning Ability 52.2% 29.8% 39.2%
Mechanical Comprehension 85.1 52.5 62.9
Non-Verbal 110.0 31.6 61.2
California Math 54.5 32.5° 41.2
Chemical Comprehension 24.8 16.4 20.2

Note.--*PI = (XW - XN x 100)
XN
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Learning Ability test are intermediate with the Chemical
Comprenension test having the smallest difference between

Negro and white samples,



Chapter 5

Summary and Conclusions

The purpose of this study was to investigate possible
ethnic differences in an industrial selection test battery.
The major hypothesis that there would be no difference in
test performance between ethnic groups was rejected. All
racial comparisons were significant at the .001 level of
confidence. A comparison of ethnic groups at various educa-
tional levels indicated that the mean score of Negroes
increased on all tests in the battery as a function of addi-
tional education whereas there was little or no gain for the
white matched sample, The greatest increase in mean score
of the Negro sample occurred between the "high school" and
"less than two years of college" levels.

For three of the tests--Learning Ability, Mechanical
Comprehension, and Chemical Comprehension--the matched white
sample did not show a substantial improvement in mean score
as a function of education. On one test, Non-Verbal, the
mean score actually decreased, but this result was possibly
due to sampling error as explained in Chapter 4. Only on
the California Math did the matched white sample show defi-
nite increases in mean score as a function of increased
educational attainment.

Since this study was an empirical research effort

originating after the data had been collected, appropriate
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statistical and design measures were lacking for testing the
second hypothesis. This second hypothesis asxed, Is there a
difference in ethnic group test performance between tests
predominantly loaded with a spatial reasoning factor and
tests oriented with a high verbal factor?

The data indicated that the most difficult test for
whites was not the most difficult for Negroes and the least
difficult test for Negroes was not the least difficult for
whites. In other words, there was a differential effect in
the tests themselves, as brought out by the ethnic classifi-
cation.

The major finding was the two distinguishable catego-
ries formed by the D's (the difference between the percent-
age of Negroes and percentage of whites who failed to meet
the minimum score), as presented in Table 8. The category
representing the largest D's was described as one which
measures a spatial reasoning factor. Thé’other D category
was described as one measuring a verbal factor.

The literature review suggested two possible explana-
tions for this racial difference in test performance. One
was inferior educatlonal training and the other was possible
inferior perceptual development. Considering the type of
sub-scales that make up the Learning Ability test, it may be
noted that the block counting scale would offer a measure of

spatial reasoning while the vocabulary and arithmetic scales
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are of the verbal nature. Thus, the Learning Ability test

has both biases incorporated into the total score since
vocabulary and arithmetic are highly dependent on education.
On the other hand, the Chemical Comprehension test hes
multiple-choice items relating to chemical concepts which
were specifically designed to minimize any educational bies.
Thus, the Chemical Comprehension test has no spatial reason-
ing bias and little if any educational bias.

Further indication of a differential effect was noted
in Table 9, It is apparent from this table that the PI
score decreases as a function of more education for all
tests in the battery. The differential pattern is readily
noticeable from the "total" column in Table 9. The Mechani-
cal Comprehension and the Non-Verbal tests showed the great-
est percentage increase in favor of whites, The Learning
Ability and the California Math tests are intermediate with
percentage increases in the area of 40 pef cent while the
Chemical Comprehension test showed the least percentage
increase (20 per cent)., In addition, data from Table 8
indicated that the Learning Ability test was in the largest
D category (30 per cent), but in Table 9 this test was in
.the intermediate PI category. This fact suggested that the
spatial factor is more important in contributing to ethnic
differences than the educational bias., Thus, it is sug-

gested that spatial reasoning tests (spatial factor) produce
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the greatest difference between Negro and white samples as
employed in this study.

In summary, this study indicated that ethnic differ-
ences occur in test performance and that it is on spatial
reasoning kinds of tests that we observe the greatest
differences between ethnic groups. This finding suggested
that non-verbal measures may be more culturally biased than
traditional verbal tests. This contradicts the underlying
hypothesis of the "culture-fair" testing movement--that
non-verbal measures do not discriminate across soclo-
economic levels or ethﬁic groups. If Anastasi's suggestion
that barren cultural backgrounds retard the development of
perceptual skills is correct, then one could predict a
difference in spatial reasoning test performance between
ethnic groups.

On the other hand, a recent study by Kidd (1965) sug-
gests that certain characteristics of Spétial items do not
discriminate between socio-economic levels for Anglo-
Anmericans and Mexican-Americans. Her study utilized the
'Test of g: Culture-Free'! by Cattell, The possibility
exist that certain types of spatial items may prove to be
culture-fair, i,e., common to all cultures,

The data in this study, being suggestive rather than
conclusive, indicate the need to intensify our efforts in

exploring the perceptual bias hypothesis,
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