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Foreword
The study‘described in this report represents a major cooperative
effort of the U. S. Civil Service Commission and Educational Testing
Service, with support from the Ford Foundation. The initial joint
proposal to the Ford Foundation was motivated by the many questions
being raised in all sectors as to the fairness of testing bractices
for selection or promotion of members of different racial and ethnic
groups. Dependable and defensible. research findings on these quest}ons
" were few, and contradictory results were being reported from study to
§tudy. <
For the present study, a search was made of occupations in the
Federal Government to éind those in various agencies with sufficient
ethnic group representation for ac;eptable sample size, and for which
depgndable and objective criterion measures might be developed. Research
was ultimately carried out in three stages over a six-year period, with
) separate studies in depth of the occupatioﬁsfof Medical Technician,
C;rtographic Technician, and Inventory Management Speéialist.
fach stage bégan with careful job analysis by reseérchers to
determine factors necessary for successful job performance. On the
basis of the job analysgs, aptitude and ability test bagterieg waré
selected, several types of criterion measures were developed, and back-

P

ground data and job activities questionnaires were prepared.
The data gathering phases for each occupation were conducted
after eliciting the cooperation of supervisbry staff and job incumbents

in installations of the government agencies agreeing to participate in

the project. All testing was administered by ETS research staff.
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Data were analyzed for each occupation by ethnic group so that

comparisons could be made at every level of statistical treatment. A

“major and important finding of the study is that tests found to be

valid for one ethnic group are in general valid for the other ethnic

groups included in the study, across occupations. Regression equations

developed on majority group data appeared to bredict almost equglly
well for minority groups, and in some instances predicted higher
criterion scores for minorities. The use of supervisors' ratingc as
a criterion of job performance in validity studies with ethnic sub-
groups is called into question by findings of this study, which
disclosed interaction effects ascribed to ethnic group membersﬁip of
rater and ethnic group membership of ratee.

Findings of this study have implications in particular for employers,
behkavioral scfentists, and others concerﬁed with social and public policy
issues. This research has contributed significantly toward understanding
a major ccncern--the fairness of testing. At the same time, it has
raised questions. It is hoped that some of these questions will receive

<

attention, in the future. AN

William A. Gorham

Samuel J. Messick
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Preface
Many people have been involved in this study over the past six years,

not oﬁly in design and direction ,of the research put in development of the

instrumentation, in data collection and analyses, and in the various stages
v -

of reporting the results. The project could not have bgén carried out
without the assistance of those in the Federal agencies who facilitated th
data collection, and the cooperation of thﬁ 1,400 job incumbents who were
the.subjects. -

Members of the Advisory Committée, who were convened periodically for
conéultat@on on rese;rch design, progress of the study, and iaplications

of the findings, filled an invaluable role. They were:
¢
John K. Hemphill, Far West Laboratory for Educational
Research and Development, Chairman

Marvin D. Dunnette, University of Minnesota
Roberé M. Guion, Bowling CGreen State University

S, O. Roberts,' Fisk University

Members of the Management Committee, who joined with the Advisory

-~
’,

e

Comnittee in following the progress of the study, made themselves available

for counsel and support on a day-to-day basis. Their uames, with period

served, follow:

L4

, William W. Turnbull, President, Educational Testing
Service (until July 1969)

Albert P. Maslow, Chief, Personnel Research and
Development Center, U. S. Civil Service Commission
(until September 1971, when he joined Educational
‘Testing Service)

Samuél J. Messick, Vice President, Educational Testing
Service (from July 1969) L. .

William A. Gorham, Associate Director, Personnel
Research and Development Center, U. S. Civil Service
Commission (from September 1971)

The Project Staff, from the U. S. Civil Service Commission, included

il

TW:; 17




William A. Gorham (then Chief of Research and Development) until he joined.
thé ﬁanaéément Comnmittee, and -Mary L. Tenopyr, Acting Chief of Research
(now with American Telephone and Telegraph Company), and tﬁé following
from: Educational Testing Service: (Those -marked wit@ asterisks‘worked on

the étudy from its inception to completion. The other staff members were

-
-

involved at various stages of the study, as it progressed.)

*Joel T. Campbell, Senior Research Psycholbgist, Principal
Investigator ‘ . :

Ronald L. Flaugher, Senior Research Psycholagist
*Donald A. Rock, Senior’Research Psychologist -
Franklin R. Evans, Research Psychologist
Lewis W. Pike, Research Psychologist
David M. Nolan, Dirgctor,‘Washinéton, p. C., Office
‘Lois A. Crooks; Associate Research Psyéhologist
William S. Hall, Associate Research Psychologist
Lila Norris, Associate_Résearch Psychologist

Charles F. Barr, Assistant Program Director, Occupational
and Professional ‘Assessment Programs

Barbara Dynarski, Sgnfor Research Assistant
*Margaret Hl Mahoney, Senior Research Assistant )
Mary Ellen Parry, Senipr Research Assistant
»Harriet Blizzard, Research Assistant -
*Virginia Rau, Administrative Assistant

C. Brooke Gruenberg, Secretéry
Other ETS staff members, not listed, assisted in data collection.
_ /Chapters of this report were written by Fﬁe follbqing:

Chapters I, V, VI, VIII, IX, and XII by Joel T. Campbell .
. Chapters III, IV, and VII by Lois A. Crooks
Chapters II and X by Margaret H. Mahoney

Chapter XI by Donald A. Rock

The overall editing was done by Lois A. Crooks.

iv
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. <7 Chapter I - _ ..

. Introddction .
v - - ﬁ
Thls is the f1nal report of a study inltlated in late. 1966 to’ ex~’

2 £,

plore the relatlonshlps of selected background and ab111ty measures to-

various. ctiteria of job perfdrmance for several ethnic groups. The

project, spanning a six-year period, was a joint effort of the U. S.

. o™
Civil Service Commission and Educational Testing Service, and was sup--

ported by grants from-the Ford Foundation.

- -
At the ;ime the prpposel to undertake the research was made,

concern as to the falrness of testing practices for mlnority groups
;as wigespread. Tests were perceived as a barrier to selectlon‘gcﬁ
promotion of,minorities, both in industry and government. “ The dearth
of carefully-done %§seercc and the sometimes conflicting findings being
repor ted motivated the joint undertaking.

The study eas begun after an initial survey of occupations within
the éederal Government to determine-those with suffitcient ethnic sub-
group:represectatidh. The occupation of Medical Technician &GS-GAS)
was selected for the pilot project, in which data were obtained on
Black and Caucasian joh ihcpmbenrs at specified levels. Experience

with. the pilot study demonstraqed the feasibility of conducting such

research and the findings were of sufficient interest to justlfy*

fundlng for study of two addltional occupations: Cartographic Techni-

/ .
cian (GS-1371) and Inveqtcry Management Specialist (GS-2010) . Both of

these occupations included sufficient numbers of Mexican-Americans, as
well as Blacks and Caucasians, for meaningful comparisons between

ethnic groups. -

A

11

-

e

. .




Previous reports .published

v

A number gf qeporis of the Medical Technician pilot study were
v published: Pike (1969); Flaugher, Campbell, and Pike (1969); Campbell,

Plke, and Flaugher (1969); Campbell Pike, Flaugher, and Mahoney (1970),

Rocf\ Campbell and Evans (1970); and Parry and. Mahoney (1970). A

description of the instrumentation, methodology, and sample obtained in

\

the Cartographic Technician phase\can be found in Parry (1971) and for

the Inven&ory Management Specialist phafe in Crooks and Mahoney (1971):

- g ~ -

Proceedings of an invitational conference, convened June 22 1972, to

report and critique the principal findings, were also publi:zied (Crooks,

-y , " - N

Ed., 1972).

Related research
R
Much attention has been directed over the years to differences in
! ‘
performance on tests among different ethnic groups. Until comparatively

recently, however, almost all studies were 11m1ted te comparlsons of
mean scores, score ranges, or amount of test overlap. Shuey (1966)

_ cétalogued some 380 such studies. With great uniformity, these studies
showed that Black samples ;corea below corresponding Caucasian samples,
dith a usual difgerence in,@sané of about one standard deviation.

[

Beginning in the 1960's, interest and concern shifted from test

.

score comparisons to test validity and, the fairness of prediction for

different ethnic groups. During the last few years there has been a

number of studies of the effectivenegs of differential prediction in

-~
]

industrial or occupational settings. These studies have differed in a
number of respects: in the type of criterion used; whether the tests

were used for selection, administered experimentally, or administered

1

12
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.‘/ .

. .
‘for .some ancillary purpose; the size of tbe samples involbed; the type

- -

i - 3 ¢« e - N t .
of statistical analysis used; the def1n1t10n of "test bias," etc. For
. ' At . s, . .

these and other reasons, there has beer some continuing'controuersy on '
, .

P .

the interpretation of results from/the various studies.. \-_
N 4 ' T e
As Boehm (1972) has pointed {Qt, the first study of this type ~*

(Lopez, 1966) produced .the strongest indications of differential
KV

2 - - A Y ‘
Tt

I

validity yet. obtained. However;)the s;atistical_procedures'usedOin
’ N S

.\
.

. “h * . = . .
that study were defective_%r some respects,vwhlch make the.findings * .’
; , : " e ’ o -8

~

difficult to interpret. Similarly: another early report (Kirkpatrick

—
P v - .

et al., 1968),. which 1ncluded research on a number of jobs and ralnlng\ .'-
. ) ‘ﬂ . [P o
situations produced several apparent instances of d1fferent1al va11d1ty

However, the sub-study which produced .the largest number/of these

instances was one where ethnic group and cr1ter1¥n were cqnfounded
* ” oY

again making interpretation difficultu . , x B

v . ; v, ‘

Boehm (1972), in rev;ew1ng differentlal,valldatlon studzes, p01nted o/

rer \ P ¢

" out the d1fference, apparently ftequently confused between what she

calls “single group validity'$ and “dlfterentral validity."” D1fferent1al

S . : ,
.validity she defines as a situation where '(a) there is a significant

. f . . ." ‘o . './" :
dif ference be?ween the correlation coefficient of a selection device and

.

i o
. a criterion obtained for one ethnic group and the correlation of the
1 - " M V4 ‘-.
same device with the same criterion obtained for~the other group, and

- .

. {b) the validity coefficients are significantly different from .zero for

N .

one or both groups.” Slngle group validiiy she deflnes as g s1tuat10n

where "a g1ven predlctor exhlblrs valldity olgnlficantly d1fferent from

zero for one group only, and there is no signlflcant difference between

~
~

. the two validity coefficients." -
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-t o .

’

R

Many of the studies which have feported instances of cuppoged;
"differential validjty" were in fact examples of Msingle group.valf&- ,J

ity." TIn many, of these instance$, the minority group sample had a

.

snafl N and did not reach the lkvel of statistical significance for

\"'.n : . .

this reason, even where the validity was in fact larger for the

minority group than for the majority group. This was true, for c.

. :’ . " % R
example, "in the studies‘reported by O'Leary, et al.. (1970) and Farr,

: - -

et al, (19?1). ' .
In a;later paper, Boehm (1972, {npuplished) has shown that find-
{ . ’

ings of béth'fsingle group validity" and '"differential validity" are
§ . - } ’,
v - . P

closely related to sample size, Most ipstances of such phenomena
; . . ' )

occur wheb oné or both samples are below 50.

-~

[ ‘ - . " - -
‘Ruch (1972) reviewed these studies carried out in a business or ¢
indu§triél‘éétting where it was possible to test homogeneity of re-
gre531onv * (A nunber of studies, including some data from our study of

Medlcal Technlclans, were rev1ewed in both the Qpehm andﬁkuch analyses.)
\ e - .

Ruch s conclusions were-that_(1) - there were fewer dlfferences thdn .
\—_ P -

. Te——l /

“would ‘be; expected by chance regarding dispersion and“516pe of the

N

. H
i. ! S

.regression lines, and (2) there were more differences than would be -
* . i . ~ ..4 .
expected by chance-in regression line intercepts, with the intercept T
- Y s .

for thé minority ‘groups falling below that of the majority group.

Staﬁhey (1971), reviewing the ljteratiure ih the educational ' #

.
v

field{ cane-to similar conclusions.” Guinn, Tupes, and Alley (1970),

‘stud&ing'nrediction of training criteria in ten Air Force technical

T 4 o

. §
- than underprediction. - - ;
| » — : .

: ,/
H
H
H

1 / .

b4 : ¢ 2
Schools, dlso found overpredic;EEEIPf minority performance rather




. . ¢ o \\
-5- T
. ) These findings would indicate (1) that the degree of prediction
. f ""is as good for minority groups as for majority groups (as was shown :

| by .the Boehm review), and (2) that the use of a.prediction equation
basedfon a majority sample will tend to overpredict rather than under-—

predict the job perfexrmance of thesminority group, findings that .are -
-\ '
o ’\sonsistent with results of the study being reported here. -

In recent” years, a number of definitions of "test bias" have

been ﬁ%qposed. ’The one.most often applied is the Cleary -(1968) ‘

. - '“‘\N‘ -

definition. Cleary defines a tést as being "culture-faix" for - .
R % N o - '

B when the regression equation based on population

[N

- " populations A-and
A neitﬁ?r systemgiiéally ever- nor underprgdicts the level of . E

performance for members of population®B.” This "regression" model e -

‘ﬁas been applied in the present study. -

-

. ) Thoradike ¢1971) has proposed an alternative definition which
K\may 1eéd to entirély opposite conclusions as to whether a test is

. . "culture-fair." He suggests that a test may be judged eulture~fair"

if the overlap on the criterion Scores hétween groups A and B is
Y

essentially equivalent to their overlap o% the predictors. ]
. .,
- -(Additional 3nalyses using the Thorndike approach were carried out

-~

Lo on data in this study. Theory and results are discussed in Chapter
- . X1.) . . , '
. Darlington (1971) and Cole (1972) take slightly different ' .

approaches tg th¢ issue, based on the conditional probability that
being selécted for a jgb is the same for minority and majority

groups, given satisfactory criterion performance. Linn (l973)_dis-

©

cusses the major differences in these foxmulations. He -points out
o »

-

a
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.

that there is more than one reasonable definition of test fairness and
that these definitions are in conflict, so that thc choice of definition

is a matter of weighing competing values.

Organization of this report

This report is in general organized to reflect the order in which
each phase of the project was carried out, from intensive analysis of
each occupation and factors in job performance, to selection and

) N ) 3 . . .
development of 1nstr5@ents, to data gathering, to basic analysis of
- & R

- .
. . s y A
data, and then to increasingly sophisticated treatment of the data to

. .y
determine other underlying relationships, patterns, ahd\igylications.

™~ @
s A

. NS
Results from all three occupations are included in each chaptErQ\\ —
™~y

A brief description of the content of the chapters follow: N
™~

2
«

Chapter II describes the design of the study, identification/of * .

N /
occupations suitable for study, task‘analysis of the three occupations

td
. chosen, issues in the selection of background and ability megsp&es,
« - . . l'. ’14
considerations in the selection and development of types of ctiterion

.
’

measures, how the samples were drawn, and how testing was carried out.

5

instrumentation development for each

For more détailed descriptions
phase and samples of some of the instruments, see gike (1969); Parry
(1971); and Crooks and Mahoney (1971).

In Chapter III, aptitude and ability measures selected as the -

~

predictor batteries for the three occupations are described in relation

to factors observed in job performance in each occupation. Means and .
s « i

[

»

»

Each of these alternative definitions requires an explicit recogni-
- tion of ethinic or other group membership. For that reason, use of
any one of these definitions in employment decisions may run counter
to the principle stated in the Griggs. vs. Duke Power decision (1971):
"Congress has made [job] qualifications the controlling factor so -
. that race, religion, nationality, and sex become irrelevant."
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Ve

N . i . . . »"’
. standard deviations of scores obtained orf the measures are compared by

he)

i
..“'4

ethnic group fof‘each of the three GE;upations. - ‘ ”
In Chapter 1V, criteriog;méésures developed fop the three occupations

are describéd briefly. y;éﬁs and standard deviations of criterioz,sco;es '

gna interco;telatioq; Sf“the measures by ethnic group afe presented’ for

S

.each: occupation sﬁﬁdied.
Y .
- ' Cﬁapter;ygéeals with the validity of the aptitude tests for each

. . / '
ethnic groyp as measured by the degree of relationship Jf aptitude test

-

i .

scores with the various criteria of job performance for each occupation

»

I\l\
'

“ Chapter VI explores differences in the linear relationships (regres-

«

Svonﬁgines) between test scores and criterion mealures by ethnic group by

4 4

-

4 _c"'cu‘p:at:ion. . L :
/ 4’, In Chapter VII, résult?‘are described of stepwise mu;tiple‘regression-

. . analyses, in which a best set of pfedictors was selected by éthnicigroup

-

//, for each criterion®measure for each occupation. Results of cross-ethnic
/ .
¢

- 3

//, qross—validation,—in which prediction equations derived for each ethnic

. FEE
/. group were then applied to data for the other ethnic samples) are also

.
3

/ . 'preseht;ed . . i :
! ¢ R -
/

In Chapter VIII, the possible biasing effects of ethnic group member-

A3

2

, ship of raters (supervisorgs in interaction with ethnic group membership

of ratees (job incumbents) are d%gcribed for the three occupations studied.

~
. B

Chapter IX ﬁresents factor analyses of predictor and criterion vari-

5

- ables to determine whether differential patterns of abilities‘ﬁay be

7

observed from one ethnic group to another. Selected background variables
”

were added by extension.

- Q ‘ -y ]
ERIC : S
. TN . . .
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Chapter X presents comparisons of .background and task variables by
ethnic group b ccupation. Relationships of selected background vari-

ables to measures of aptitude and job performance are compared by ethnic -

[

group. Results of task analyses carried out to determine whether there
1]
were variations in the type of work done by members of different ethnic

groups are presented.

Chapter XI contains a theoretical @iscussion of the Cleary (1968)

and Thorndike (1971) definitions of "culture-fair" tests, and a re-

analysis of ethnic sample data from this study using a modified

’
H

Thorndike approach.
Chapter XII presents the major findings in the study‘and their

imglications. Recommendations for future approaches to some of the un-

resolved problems are givenz’. . o

- N ~

™

e 18 . I
ERIC - = | i
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Chapter 11

)

‘Description and Design of the Study: Three Occupations

This chapter deals with identification ofroccupations suitable for

{
- - A

study, analysis of the three ?ccupations éhosén, issues in the selection
. i - -
of background and ability measures judged most likely to relate to job

performance in those occupations,‘gonsiderations in thq'selgction and
- development of the three types of cri;erion measﬁres used, agd Bosgthe
samples were drawn and testing implemented. For detailed descriptions
of the instrpﬁéntation deyelopméﬁt for each phase, seé Pike-(l969);
Parry (1971); and Crooks and Mahongy‘(l?]l).
A.L 'Preliminary Study of Occupations
The first phase of the ﬁ;bgram was a feasibility study to identify
.. the:rangé of technical and administrqtive issues. A critical first
step was to determine whether there w;re sufficient numbers of minority
group members in selected occu?ations to support a full-scale study.
Some of the sgipulations in identifying occupations’suitable fér.ﬁtudy
we}é:‘ the occupational group; should be Tecognizable by occupational +
gélassification series or specialty, the incumbents must include sizeéble‘
numbé?s of more than one identifiable ethnig group, written tests must ’
be“an acceptable method for méhsuring.job qualifications, it should be
g N

-possible to obtain objective measures of job performance, and the

-

~incumbents should have the samé basic skills in qommon'acrosi instal- "’

-~

“lations or specialties. An added qualification was that those in an
occupation suitable for study should be empioyed in a number of

geographic’locations, and include persons with a diversityvof back~-

[ ——

grounds., .

-

. ) !7, . .- R -0-
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After securing occupationél data on minority employment in
selected professional, technical and clerical jobs from nine agencies
within the Federal gqvernmént;s it appeared that selecting appropriate
jobs for study would be no probleﬁ at the lower érade levels Gs1 ’

_ through 5). At the higher levels?-only a few jobs were a possibility.

The process of gaining entry.and managing negotiations with the

. various agencies under consideration was handled by United States Civil
Service Commission ‘(USCSC) representatives. The purpose of the study
wéé discussed with gepresentativeé of minority groups, stressing the .
intentions of the reéearch and security of individual data. *
Représentatives of USCSC.also met with representatives of ﬁiveﬁ
Federal employees' uninns and informed them of the projeét: American
Federation of Government Employees, Government Emplbyeeé Council,
Népiﬂnal Alliance of Postal and Federal Employees, National Association
of Internal Revenug’Employees, and National Federation of Federal .
Empioyees., They were asked to make known to their locals that they
; had been briefed, and,;pprovéd'members' participation in the data

collection. \ T

Medical Technicians

The occupation selected for the feasibility study was Medical
. . Technician (6S-645). It was chosen because Blacks and Caucasians were

represented in this occupation in sufficient numbers for study, the

udy, the
- tasks which the incuTEgggg_ggpformed—appeare to have highly visible

é——7—~"*"'_‘EHE_SEEEEZ;;;—;;tcomes that would lend themselves to evaluation, and

>

a large propoxtion of the entire population was .employed by a single

) 1 U..S. Departments of the Treasury, Commerce, Army, Air Force, Social ’
Security, Veterans Administration, Agriculture, Labonr, and Defense

Supply Agency
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\ ' i . .
government agency, the Veterans Administration, at variocus geographic
' . N
locations. One particular advantage of studying this occupation was
- A " .8

. " R
that written test scores wére not a part of the basis-for hiring the

. majority of technicians. Thus, there should be less }estrigtion of

-~

range due to preselection by tesé scores. Such preselection would
%? tend to lower expected relationships betyeen tést scores and job
. iperformance criteria.

A count was made by the Veterans Administration of the.number of
all personnel in the Medicél Technician occupation (GS-645) at each
installation by grade level, specialt¥ (bacteriolg§?féﬂematology,
histopathology, etc.), and ‘ethnic group: The Veterans Administration

Y asked supervisors to identify employees individually by ethnic group,

since Federal regulations prohibit ethnic identification on personnel

&

records. ’ ’ s

During Autumn of 1967, five ETS staff members visited nine

H »

Veterans Administration Hospital laboratories in several parts of

.

.

the countryz. Before each hospital was visited, a letter was sent '

from the Veterans Administration Washington headquarters to the °
€

' .
hospital's director, explaining the purpose of the research péogram

and the necessity for the visit, maming fTS researchers who quld be

gggigglrandﬂbriefly4descriﬁiﬁg'hﬁat7fhé§lbrbposqd’to accomplish while’

e e

they ‘were there and what the later phases of the study would entail.

The support and assistance of the director and the staff were

encouraged.

In these preliminary visits, every effort was made to gain as

* g‘San Francisco and Livermore, Calif., Jackson, Miss., Lyomns, N. J.,

Manhattan, N: Y., Washington, D. C., Dayton, O., Wilkes-Barre, Pa.,
and Beckley, W. Va. . ’
. 21




qualifications and personal characteristics did they feel were
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thorough an understanding of‘the occupation of Medical Technician as
possible, including preliminary éducation, training, skills, and
abilities needed; kinds of tasks involved; and aspects of the job which o
Were\thought most important for successfnl performance. Hospitals of
various sizes with pcrsonnel and facilities for treating.diverse types ,
of disability were selected in different geographic locations., Admin-
istrative and personnel officers were interviewed. A brief hi'story of ‘ "
each hospital was obtained. Hiring patterns and ar;i@egonomic condi-
tions were examined. Medical Technicians at representative GS-levels ’
and their supervisors nere interviewed and observed at work. Super- -
visors often were medical technologists or M.D.s specializing in
pathology, and from them insightg relating to peripheral problems in

P

the.laboratories were gained, Particular emphasis was placed on fact-

finding for a thorough job analysis, based on intervigusqupbservations, //ﬂnnl:>

and Civil ServiceﬂPosition Descriptions. Incumtiuts we:j/;;ked how

they spent their time each day--what was important, what_ nimportant7

How did they learn to operate the equipment they/used? How routine x§\f 4”f
was its operation? How highly automated? Were they trained%hudepth

in one specialty or in several? Did they ever attend semirars or ]
workshops where new equipment or techniques were demonstrated? What: .-

constituted a serious error, and what were its consequences? What
E

9

neceéssary? Personnel files were examined to/getermine‘the kinds of

personal history variables that tnould be dg;umented in the full
study. A collection of standardnn§gg£j/ferms, written instructions,

and specifications routinely used in the laboratory was made.. The

¥ -
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published literature was reviewed for any past research on this occus

\
\
|
|

v

pation. After the selection and design of the actual assessment’
materials had begun, several return visits were made to the hospital
laboratories in order to verify or correct some impressions and to
obtaiﬁ further job information. ‘

The feasibility étudy demonstrated the enormous technical and
logistic_ﬁifficulties of conducting such reSegrch. The value of
ﬁhorough job analysis in planning the instrumentation for such a
study was clearly confirmed. Since performance on the job is ﬁulti—
" dimensional abd complex, ff is'necegsary t; acquire knowledge of the
job in depth before selecting aptitude tests, constructing rating
scaleé, or developing a work sample. In addition, information about
thé bacﬁground of job incumbents is necessary to permit construction

of a comp;ehensive pérsonal history questionnaire.

Cartographic Teéchnicians

The occupation selected for study in the second phase of the
project was Cartographic Technician (GS-1371). One of the major

ts included - -—

reasons this occupation was chosen was that job iqggppgg

% . i e @ i

large numbers of both Mexican-Americans and Blacks. Thus, relation-
ships of predictors to job performance could be' compared for an
additional, ethnic groﬁp. It was also an important objective to see

whether the findings for the Medical Technicians would be replicated

'for the Cartographic Technicians. ¥

Most Cartographic Technicians are concentrated in three govern-

’

ment agencies: U. S. Department of the Army - Corps of Engineers

*

and Topographic Command, U. S. Départment ofs Commerce - Coast &
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Geodetic Survey and Bureau of the Census, and”U. S. ‘Department of the ] :
. Interior - Geological Survey. Early in 1968, six ETS staff members R
began visiting seven government mapping installations3. The same
/ ge;eral pre-visitation procedures were followed as for the Medical |,
/ Technicians. A count was obtained through the USCSC of incumbents by
‘ grade level, specialty, and ethnic group. Particular care was exer—
/ cised in info;ming head; of installations of impen@ing visits so that y
necessary advance preparations were assured, incluaing letters to
supervisory personnel and clearance with union officials.
One obstacle to the étudy of this occupation concérned government
security regulaﬁions. Since much mi;itary mapping was curréntly in
progress, ETS researchérs had to Beogranted security clearance by the:

.

USCSC.before they were permitted to visit most of the mapping instal-

lations. Often it was impossible to interview and observe the
Carﬁographic Technicians on the job because they were mapping
restricted areas or using classified equipmeént. Researchers were
assured, however, thatﬂﬁhe same basic~skills and abiIifié;‘héfE'négﬁed

to perform'the claésified tasks,%and that job analyses based on
observations of unclassified projects would be adequate.u

Afﬁe; the preliminary visits had been completed, the following
conclusions were reached: .

(1) the secure nature of the'work at some installations would > -

- -‘ ~ not preclude the inclusion in the study of the technicians working

on classified assignments. ’ >

(2) the varied nature of the work done by Cartographic

>

3 Arlington, Va., Rockville-Silver Spring and Bethesda, Md., Norfolk,

Va., Providence, R. I., San Antonio, Tex., and Detroit, Mich.
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Technicians would require more than one work sample task.

4

(3) pfactical cthideracian would require excluding Cartographic
Technicians from the study at installations émpldyihg less that 20
iﬁcumbents. - %

(4) the existence of a substantial number of Mexican-Americans
in GS=1371 positions would enable}an investigation into the test per-
formance of a second mino;ity group.

(5) Cartogrdﬁﬁic Technicians employed by the U. S. Department of
the Interior - Geological Survey would not be included bézause of

. insufficient minority group representation.

Inventory Management Specialists *

-

The third and final phase of the study concerned the occupation
of Inventory Management Specialist (GS—QOlO). These specialists are
ptimarily employed in defense agencies, in a limited number of

| . p
locations, and include large numbers of Blacks and Mexican-Americans.

'This.cﬂassification"spaﬁhea"é’highéf GS-level than the other two

studied, and appeared.to require a different set of skills and

abili igs. ' :

- In the Spring 6f 1968, preliminary visits were made to two
Depar}ment of Defénse agencies iﬁ Phi}adelphia. Approval of funding
for éﬁis and the othe; phases of the study was not received until
late{1969. In July, 1970, members of the ETS research staff began

!t . .

ing installations of four agencies of the Depgg;ment of Defense:

visi
i

Defense Personnel Support Center and Defense Industrial Supply Center,

insfallations of the Defense Supply Agency in Philadelphia, Navy

»

Aviation Supply Office in Philadelphia, Army Tank-Automotive Commarid
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in Detroit, and, San Antonio Air Materiel Area (Air Force). Again,

t . y

coptacts were made with the agencies by the Civil Service Commission
SN
through Washington-headquarters. An effort” was nade to meet with i

military administrative heads of the installations, as well as

personnel officers and civilian representatives of higher‘management

.

levels, to introduce the purpose of the research and to emphasize the
. . .
’ importance of getting their people to cooperate. On-the-job training

-

i instructors were interviewed and their lesson materials examined.

s

a A primary area of concern was the route by which individuals \
entered these jobs. Extensive questioniﬁg revealed that incumbents L
were\chosen in a number of different ways. , Many had been screened o
a'wrigten test (Federal Service Entrance E:amination) for entr; into’ ! ‘

- the career development training program at GS level 5, some had quali-

[
5

transferred or were newly hired from another occupation. o N

fied on the basis of experience at lower levels, and others had been

Because -of the diversity of items managed, special emphasis was
placed during the interviews on determining the areas of possible
variation among and between jobs, general activities,percei%ed~as

conmon across jobs and agencies and common problem areas, and areas

where differences were perceived acros$ jobs or agencies. Again,
. {}
samples of forms, written procedures, job descriptions, and communi-

Neoow .

cations of various kinds were gathered. A number of Inventory
Management Specialists interviewed were asked to Réép a Daily Activity
Log for five days, and to record,-at half-hour intervals, activities

and interactions with others in the process of accomplishing their

werk.,
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" B. Selection of Aptitude Tests (Predictors) -
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. : &
oIn selecting aptitude tests foxr each of the three occupatipns

studied, researchers utilized their knowledge and familiarity with the

. ¢ ' ’

40b, gained from interviews and work observations. Considerations \

, t “ o~
were finding or developrng tests that measured speceflc abilifies ob-

- .

serVed as needed for the Job, tests of peneral abilities which had been

4 »

fgqnd in previous‘research to relate to job success, and.tests-which

 «Were purported to measure other possibly job-related ability factors.

?

W -

One important basis for, selection waSsﬁime'requifed to take the tests,

>
o » L

since time spent awa from the subjects' regular jobs was.a necessar
: y ; g Jo y

o . > .

consideration, especially for the Medical Technicians. Ease of group

administration and face3valiaity were also felt to be important. Other-
» . |

considerations were the availability of tests with two separately timed

v ; -

halves, to facilitate reliability estimation, and the need fox speeded

versus unspeeded tests.
. ’ 5
It was decided to use available tests rather than to develop new

ones. After considering a number of alternatives, the Ffrench, et al.,

4 - . .

l,. . -
Kit of Reference Tests for Cognitive Factors became the source of' the

(4

majority of tests in the predictor batteries for all three occupations.
‘These tests have short time limits, are divided into separately timed

halves, have known factorial content,.and can be group—administered

-

easily. Since these tests were designed for research Rurposes, tﬁe

. subJects used in this study probably would not have taken them previ-*

n®

ously. Four U. S. Civil Serv1ce Commission tests were used. ‘For the

Cartographic Technicians, the Coordination Test of the Flanagan Indus-

trial Tests series was also selected.

& - V%

i - , iF 27 1"-.
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In the next chapter, the aptitude‘tests will be described as they

relate to specific aspects of each occupation studied.

C. Selection and Development of Measures of Job Performance (Criteria)

e, ~

For the first two occupations studied (Medical Technician dnd

Cartographic Technician), three types of job performance measurés were

v

developed, Criterion Rating Scales, a Work Sample, and a Job Knowledge

. 3 ] .
Test. Since preliminary study of the third occupation (Inventory

Management Specialist) yielded wide variatiomns in specific Ehowledge

-

needed’ang procedures followed within and among installations, a
decision was made not to develop a Job Knowledge Test, but to attempt

to measure the variance in performance attriputable to job knowledge

in the Work Sample and Criterion Rating Scales.

Rating Scales .

During the preliminary interviews and observations of each occu-
pation, opinions were solicited concerning jjob requirements and the
qualities that were needed for successful job performance; Informa-
tion obtained by the va;ious interviewers was then pooled, and a list

of job factors that appeared to be important was identified..
DY

-

Additional visits were made, with emphasis on obtaining a broader

[]
-

sampling of activities, confirming or correcting original impressiomns,
and evaluating the degree of similarity within job classification

-

acrogs laboratories, installations, or agencies. Interviewées were
asked to evaluate and comment on the job factors previously identified
as being important. A tentative list of -factore was decided on as a” -

basis for developing a set of rating scales, and further judgments

concerning their suitability were made. Some were combined bhecause

28.
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the definitions were overlapping, or were eliminated because the factors

pere judged to be of lesser importance. Descriptions of the job factors

¥
included in the sets for 211l three occupations are given in Chapter Iv.

For all three occupafions studied, the anchored rating scale format
]

(Smith and Kendall, 1963)| was used, in which scales are anchored by ex-
c

amples of specific behavibr.) Although some of the same characteristics

were felt to be important for all occupations being studied, all ‘scales

and' behavioral exa&ples were defined in terms of the specific job under

f “»

investigation.

Detailed instructions were given at the beginning of the booklet

of rating scales, and a list of incumbents to be rated, along with

2

identification numbers assigned to them, was included at the end of the
booklet. The Medical Technicians were rated by co-workers and two super-—

visors whenever possible. For the Cartographic Technicians and Inventory

ke Management Specialists, only supervisors' ratings were obtained.. Peer

’ - .
> >

, ratings were dropped because of time pressure, impracticality, and
possible adverse reaction. For the latter two occupations, the sppér-
visor was asked to indicate how long each person he rated had been under

his- jurisdiction.

-~ s ~

For ali three occupaticns, raters were also_asked to evaluate the

- pe%formance of a fictitious incumbent whose characteristic behavior was -
! described on the page opposite each scale. This standard stimulus was
,used in an attempt to disclose stylistic variafions or bias in rating

behavior. For discussion see Appendix to Chapter 1lL.

Whenever possible, the raters met in groups, with the researcher

leading them through the rating procedure. Ratings were made for all

'El{llC s 29

Aruitoxt provided by Eic: N ~
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ratees by Ehéir supervisors on one scale at a time. The purpose was

to focus on tﬁe definitions of the scales, and to emphasize the
" experimental and confidential nature of the study and the.importance
of valid ratings.

For the second and third occupatipns studied, each supervisor,

4 .after completing the ratings, was asked to indicate on a separate
form how important\fhe characteristic described on each of the écales
was to overall job performance from "Not ImportanF - Irrelevant to
Proper Job Performance" at the low end, to "Imp&rtant - Contributes
to Proper ‘Job Performance" at the midpoint, and "Very Important -
Essential to Propef Job PerforQance" at the high end of the scale.

——

Job Knowledge Test z

Job. knowledge is one aspect of job performance that can be
measured directly. To construct a valid test of job knowledge,-

. collaboration is necessary between persons who know the job and

o .
N » B

meésdrement experts, in writing test items that will effectivel
sa@ple the technical knowledge required for successful job perfor—
mance. Preliminary testing of the items on a sample of job
incumbents, analysis of these data, and selection of the items fér
the final form of the test which best meet measurement objectives
« are additional required steps.

- » 7 In search of likely sources, no appropriate test was found
that could be administerq@ to Medical Technicians in the first
occupation studied. However, through infogma} contacts it was

discovered that one medical laboratory training school had developed

a large number of test items over a period of years. A.Eotal of

L3
1

o 307
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584 items from the Allegheny General Hospital Medic?l Laboratory Assis-

The,

tant Training Program in Pittsburgh, Pennsylvania,fw%s made availablé.

<L ¥

After reviews by two supervisors of Medical Téchnfhians, one from a VA

hospital and one from a civilian hospital, 147umuﬁtiﬁle choice items
-5

i
were selected as most likely to differentiate among technicians on the

H

~

dimension of job knowledge. These items were pq%tested and a selection

was made for the final form, as described lateriin this chapter.

»

For the Cantographié Technicians, a test ?f basic job knowledge

-

. v {
was, developed especially for this project. Eﬁb researchers worked
i )
with. three cartographers from U. S. Army‘EOPOpOM, one from each of

the major divisions where Cartographic Techn{cians are employed:

cartography, photogrammetry, and triangulat?bn. All of these carto-
graphers had knowledge of the work done ing&he other divisions, and
could Eﬁe;efore work together effectivgl} as a2 team in writing test
items.‘ Evé&y effort was made to have the test content pertain to
the types of k:gwlehge necessary for succgssful jnb performance.
Information collected %rom the task list Pf the Preliminary Back;
ground Questionnaire was helpful in accomplishing this.

Abou{ 200 multiple choice igéms were written. The majority of
questions covered the work in the cartographic area, which is the”
entry-level for this job. The largest number of technicians in the
éample to be tested worked in this spécialty. About nalf as many
photogrammetric items and about 10 griangulation items were written.
ETS staff members edited all the items, randomized the-alternatives,
and arranged the items into subject malter categories within the

.

three major areas.
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The items were then reviewed by three additional cartographers
at U. S. Army TéPQCOM. The acéhracy of the stem, keyed answer, and
inaccuracy of the distracsors were checkéa_for each item, Any items

felt to be ambiguous were either clarified or omitted, and those

[y

where the correct answer could not be agreed upon were eliminated.

-

About 15 new items were written in several areas not adequately’

" covercd. The resulting 165 ‘items-were put into two:test 'forms and

7

-

the items divided by subcategory within the major‘areas 6f carto-

graphy, photogréﬁmetry, and Friangulation., A~description cf the

-

pretesting and development of the final form appears <in Section F

of this chapter.

Work Samples

Perhaps the most difficult aspect of the projec; was the construc-

tion of an adequate work sample for each of the three occupations, to
' R ' :
~ o

ensure that the measures were unbiased Insofar as possible, that the

"méthod‘of administration was fair to all, and ?hat,the tasks selected

closely approximated what was being done on the job. Although the

(wﬁgevelophent of work samples is- costly and administration is time-

consuming for both the administratér and the persons taking the test,

. - LS
the Advisory Committee felt that inclusion of such criterion measures .

- [

was of vital importance in view of the shortcomings of criteria usually

Al ¢

used in validity studies.

)

~

During the preliminary job analyses, it became. evident that many
deterrents to validity and reliability stood in the way of developing
acceptable measuring instruments. A given job clas&éfication is

often divided into specialties. Although emphasis is placed on

32 ...
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- . T
personnel being able to work in more than one specialty, thi;‘isinot

x
ol e, b
X

alway§ the case. Especially in the larger installations; many incum-
bents have tended to develop more skills in one area than in another.

Also, a wide variety of tasks within q\given specialty make a

L F

representative sampling extremely difficult.
Some of the problems that had to be considéred/were: How

representative of the total job is the particulat task chosen for

‘ ’theiwork sample? Is the difficulty level appropriate? Is the task

performed ‘the same wa§ at all installations? How much variation is
there in equipment needed to perform the task? Does the final product
adequately reflect the skills and knowledge employed? What is the

optimum testing time that can be allocated to this test?
N b

In developing the work samples for the Medical Technicians, the
N -

following guidelines were employed:

(1) 1imit maximum testing time to 2 to 3 hours.
(2) use standardized specimenS’having known values, against

which to evaluate laboratory test results. .
?

. N4
<

+  (3) select laboratory tests that tap a variety of task components,

{
N

and are relevant fpr'technicianéfin mosfcspecialﬁies.
(4) minimize variance due to between—laboratory differences such-
as available equipment and favored procedures.

Y%
The work sample selected for Medical Technicians was a laboratorvy

.~ simulation in which technicians were required to .conduct tests (an

-

alkaline phosphatase and a differential cell count) on standardized

specimens. These were decided on after extensive consultation with
, 4
medical laboratory personnel in Veterans Administration and civilian

?
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hospitals, and with representatives of pharmacéutical companies en-
gaged in providing quality control materials and services to their

laboratories.

The difficuities encountered iq thé attempt to.collect adequate’
work sample data for the Medical Technicians proved to. be greater
then anticipated. Both’ tasks were pretested before. the main gémin—
istration. The pre;est appeared to pro;eed smoothly, and a decision
was made to go ahead. However, during the main administration, many
unforeseen problems in pregaration and implementation arose. The
sample of iﬁéumbents was very small (N = 34—40) and was chosen from
two specialties, chemistry and hematology: Test ad@inistrators met
;with some initial resistance due to lack of information regarding

'y 04

theApurpose of the research, but when the intent was clarified sub-

a b

jects were cooperative. Working conditions were very crowded. It
was neceséary to use some reagents and equipment from the hospitals,

causing problems in standé:dization of specimens. There was too much
. 7
variance in quality of reagents, éhuipment, and general physical

 setting of the laboratories.

The tasks proved to be new, unrepresentative, and too difficult
for the majority of subjects.- The less competent took a long time
to complete the tasks, and asked many questions. It was.félt that
the results were unreliable and should not be included in analysis

s

of other data. The experience was not in vain. Much was learned

-

: 1
that enabled the researchers to design work s»mvles for the other

-éccupations studied which would fulfill their criterion role

reliably.

S L 4 N

- 347" .
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In devising ghe work Eample tasks for the‘Cartographic Techni-
cians, the aid of the dire;tors of the three U. S. Army TOPOCOM
divisions for each mapping specialty was enlisted. They and members
of their staff met with ETS representatives and discussed possible
crigiiia and the kinds of work assignments that might %e used. A
number of tasks was c0nsidgred; from which three were selected: a
logical contouring problem, a fioull-up” from an aerial photograph,
and a geomet;ic rest%tutioﬂ task. These were chosen-bacause it was
felt that they closely approximéted what Cartographic Technicians
actually do on the job; were familiar to all technicians, could be
administered in a standard fashion, and had characteristics that
_.would allow them to be reliably scored. Also, to assure subjects
that their own supé;viSOrs would not see their work, the selected
tasks could be administered ;way from their work locations and sccred
withgut using U. S. Army TOPOCOM staff. Each of E?e three tasks
selected required about an hour to finish. ' ‘

Because of the coﬁplex;ty of the tasks, a comprehensive scoring
‘ method was necessary. A brief description of eéch task and criteria
for scoring follow: _ _ ..

>

Logical contouring - given the drainage pattern and spot eleva-

tions on a plastic master sheet, technicians were asked to compile

contour lines at 20-foot intervals on a plastic overlay. Each of the

three hilltops depicted on the map was scored for si;e, location, and
N o

number of contour }ines. Correct placement of contour lines at the

upper right and lower left~hand corners of the area shown was credit-—

ed. A contour line indicating a 500-foot elevation had to be

Fal
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identified and run continuously through a number of specific points on
the-map. Contour lines had to be evenly spaced tlicoughout.
Pull-up - subjects were asked to extract the drainage?§ystem and

cultural detail from 6he of three vertical aerial photggraphs, using

a hand stereoscope. This was also compiled on a plastic overlay.
Scores were based on prop~t placement and identification of power
s

lines, roads,.railroads;Hpondé, towns and buildings, intersections,

and drainage patterns.

-~ Ay »

«Geometric restitution — this task required the technicians to

reconstitute infbrmation given on an oblique photograph to a vertical

format, using a blank plastic worksheet and a small triangle to compile

~

the new details. This was scored by crediting corner ticks, parallei—
_ness and accuracy of placement of roads and railroads, and placement,
shape, and size of buildings.

Scorers were given extensive preliminéry training in scoring
methods for the Work Sample tasks. Fifty protocols from each of the
tasgs were ingiﬁendently evaluated by two scorers as a reliability
check.

During the preliminary study of the job of Inventory Management
Specialist, it was found that the general activities in inventory
management at th; different job-lev%ls and the knowledges and abilities
needed to do the work apply across ;gencies, despite the fact that
wide va;iationg occur in specific procedures. Although there was a
number of c;nstraints associated with the selection of a wérk sample

which would be appropriate across installations, a common communication

s;gtem was found to exist which had been developed to expedite
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procurement, supply, and control of inventory items within and across
agencies of the Department of Defense. Th;:i?s called the Miljtary
Standard Requisitioning and Issue Procedure (MILSTRIP). - |

It was decided to develop a work sample utilizing Fhe‘"in—basket"
technique (Frederiksen, 1957; Hemphill, Griffiths, & Fredgriksen, 1962;

L

C;ook;, 1?68) to simulate the general and’procedufal framework of inven-
‘pory management and the role of an inventory manager. In such a test,
.the person taking the test is provided with ih;tructions and selected
ﬁ@gckground information. He is asked to work on a set of prqbiems in a
.sp;cif;c tide period as if he were indeed in the job described in the :
instruction;; that is, actpally to make and communicate decisions,
to give directions, to respornd to requests from otﬁers, to ask for
information needed to solve problems, to consider priorities in plan-
nifg ané scheduling wprk, etc. Al% action taken or planned must g%
written down in the forﬁ of communications to .gthers or notes to self.
In developing the Inventory Management - Specialist Work Sample, it
~was decided that the ;etting must be unique; that is, different from -’
any existin%.agency. An hypothetical agency, U. S. Aercspace Research
and Development Administration, was created, as of July 1, 1972, épe
new Inventory Management Specf%list working for this agency was to
manage. items concerned with life support of crews of two space stations
(food, clothing, medical items, spare parts for the environmental and
waste disposal system: and some‘items with a repair cycle). The set
of 82 itéms to be man;ged was somewhat'representative of the range of

items managed a&ross present agencies, although speéifically described

for space station use. Forms and stationery were adapted from samples

;

+
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cbtained on visits td installations. By establishing a new and differ-

ent setting, it was possible to extract from the extensivg M;LSTRIP
coding and other procedures only thoéé elements necessary to work on
the set of 19,probleﬁs provided. Some of the problems were related in
content, and info;métion in ﬁbth background material and other problemé

cghld‘be utilized in taking action. An Action Form was developed which

subjects were asked. to complete at the end of working time on the

“brph}ems. On this form, they were to'describe briefly the action taken

and reasons for their action.

P -

The Work Samples obtained in the ﬁretpsting were used in develop~

ing the scoring procedhre, following an approach described by Crooks

(1968, 1972). Scoring dimensiuns are based on administrative skills
éﬁd abilities disclosed as important to performance in early stud& of

»

the inventory managemént job, and to relevant scoring dimensions used

for otner "in—basket" exercises. The ten dimensions fall into five
general categories: (1) to describe whét kind of action was taken,
(2) to &escribe‘hgg action was taken, (3) éhe amount of work accom-
plished (pégductivity), (4) the quality of the action taken
(appropriaténess), and (5) overall effectiveness of performance in
the assumed role.
D. Measurement of\bescription of Background Variables

A necessary step in designing the instrumentation was the inclu-
sion of a personal hisgory questionnaire to determine the composition

cf the work force. Since it was expected that there would be wide

variation in background characteristics of subgroups, some differences

a

in test and job performance for a given Civil Service grade level in
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a particular occupation might appear to be related to ethnic group

membership when they actually reflected dissimilarities in education

.

and{ background. Unless the background characteristics of majority

and|minority subgroups were analyzed, a study of the iob in question, -
would not yielg interpretable results.

Subject matter for the questionnaires was gathered by hany

per ongl interviews‘wzth incumbents, supervisors and administrative
staff members, and, for_ the Medical Technician study, a search of
hospitai.personnel records. Form and content of the questionnaires )
were| also influenced by a survey of Civil Service Pérsonnel Research

Questionnaires, the Student Information Blank from Project TALENT

(Flahagan, 1964), Glennon and Albright's Catalog of Life History Items

Y

(1966), and similar sources.

\Quéstionnaires were designed to furnish what was judged to be the '

|

most 'pertinent backgrcund information: age, sex, length of government
serv%ce, sociceconomic level, amount of =zducation and where received,
R .

natu%e and length of work experience, job.held immediately prior to
current position classification, U. S. Civil Service grade level at

i

entry, into occupation, and whether test performance had been a basis
for Jbtaining the job. Also covered were the comparative roles of
experience and formal training as determinefs of Civil Service grade
level achieved, and thé time taken to achieve it. Many of the
questionnaire items were identical for all three occupations studied.
Questionsodealing with tvpe of work done, however, were éifferent

for each job.

The questionnaire developed for the feasibility study was
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deliberately overinclusive, to reduce the likelihood of overlookigg
any‘gackground yariables which might prove relevant in moderatiﬁg the
?redic;ion of job success, With the addition of a third ethnic group
in the second and third occuﬁations studied, a number of questions
relating to English language facility were also introduced.

A brief preliminary questionnaire was mai}ed to about 1500
Cartographic Technicians in August, 1968. This number included techni-
Y o

cians in U, S. Army TOPOCOM, Coast & Geodetic Sﬁrvéy, Bureau of the
Census, and Army Corps oé Engineers. Results frpm these prelimipary
questionnaires played a large part in the decision to select only
tho;e technici;ns working at U. S. Army TOPOCOM for the main studf.
Subjegts'frbm all three occupations were given the Personai History
Questionnair; at the time of the m;in test administration.

E. Measurement or Description of Occupation by.Job Elemedt; or

-

Task List

For‘all three occupations, incumbents were asked to cdmplete a
task information checklist as an addendum to the Personal Hfstory
Questionnaire, Broadly, its function_was télgiée a systematic check
on the researchers' impressions of what personnel in various sub-
groupings actually do., More specifically, it represented an effort
t; determine which tégks in a given job classification are performed

most frequently, whether' there are differences across agencies or

grade levels, which tasks are performed in some installations or

specialties and not in others,:and whether there arg differences
in the kinds of tasks performed by the three ethnic subgroups

1

i
studied.

40 : .
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Iteqs for the Medicai Technicians' checklist were selected from
those developed in a study conducted by Morsh and Christal at the Air |
'Fgrce Pe§§onnelfReseérch Laboratory (1966). The task list f9 Carto-
graphic Pechnicians was compiled %rom job specifications, personal .
obserYations, Qnd interviews with technicians and supervisors, and
was adﬁinisteer by mail as part’ of th; preliminary Personal Highory
Questic;naire? previously described: The Inve;tory Magagement-’ . ) ,' ’
Specialist tas# list was éeveléped from intervigws with incumbents v -

and their supervisors, *from job descriptions obtained during visits

. to agencies, from Civil Service Position Clagsification Standards;

and from the Daily Aetivity Log, previously described.

The task list for Medical Technicians'pontained 58 ié@ms, for

-
W

Cartographic Techniciaﬁg, l30.items, and for Inventory Management
Specialists, 184 items, reflecting ;he relative complexity of the
jobs, For each task listed, the Medical Technicians'and Cartographic
Technicians were instructed to check "Often," "Sometim;;,'lzféldbm,"
pf "Never," to indicate how o%ten they performed the given task. The
Inventory Hanagement Specialists recorded the frequency Qith which
'they perform;d a task as follows: "5.- Significant part of my job
eve;y day," "4 - Suﬁétauq;al part\of my job, at least several times

a week)L "3 - Part of my job, probﬁbly once a week or twice a month,"
"2 - Part of my joﬁ, but seldom have ﬁé do this, perhaps évery month
or at some regular time of year," "1 - Not a regulé{ly assigned

responsibility, but I sometimes de this," "0 - Definitely not part

of my job; does not apply."”
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.. « F. Pretesting of Materials
- &
N , For all three phases of the study, newly developed instruments

were pretested to determine optimum order of presentation, timing,

\
placement of rest breaks, clarity of instructions, and potential

problem aregs. . .

The aptitude test battery and peer rating scales for Medical ’

. -

3 TechnfEighs were administered to all available stbjects at the
v AN e
Veterans Hospitals ig Wilkes-Barvre, Pennsylvania, and East Crange,

New Jersey, prior to the full-scale testing program. Work Sample E

tasks werezpretested at the Lyons, New Jersey, VA hospitai. . T

..

One hundred forty-seven Job Knowledge Test items were pretested

on a total of 26 technicians at two VA hospitals. From timing infor-
J s

. mation gained inm these two test administrdtions, a seventy-five item

N

- ‘test was assembled, with only the first sixty-three items to be

~

scored. The remaining twelve items were included 3s a "filler" to

b

3

occupy those technicians wha completed the test most quickly.

The 165 items writtem for the Cartographic Techaicians Job Knowl- .
e’ ’ * B .

. - 1)
edge Test were divided into tyo test forms to Shorten time’needed for
administration. These were pretested at the Providence, Rhode Island,

field office of U: S. Army TOPOCOM. - Each form was given to 40 Ca;to- P

P

graphic Technicians, about’ half of whom were curvently working ih the

cartographic division and half in.the photogrammetric: ¢ivision. Based

M ~

on how well the items discriminated bé&ween the high- ond low-scoring

groups and the total number of techniciangiget;ing an item correct,

apﬁroxiﬁately half of all the items contained in both forms were then

.2
chosen for the 75-item final form. Items degling with the triangulation .,

ERIC o

- . ‘ v
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specialty were dropped, since the number of incumbents currently work-
ing in that specialty was small. !

Aﬁter the three Cartographic fechnician Work Sample tasks had
been selected, each was tried out on a small sample of technicians at
u. S..Army TOPOCOM in Bethesda, Maryland, and Providence, Rhode Island,
to verify its&appropriateness and to determine the fénge of time
required for completion. Each of the three tasks seiected required
about one hour to finish.

The Inventory Management Specialist Work Sample was pretested

in preliminary form at the Defense Persogﬁel Support Center in

Philadelphia. It was administered to 49 Inventory Management Special-

.

-ists from the Medical, Subsistence, and Clothing}Directorates, and

included Black and Caucasian male and female subjects at the GS-9 and

-11 salary grade levels. The original time allotted for pretesting
was three hours. As a result of the administration, instructions were
1

changed and augmented, and information in several problems was made

-

‘more specific. The actual working, time on the problems was increased

from two hours to two and- one- .z1f hours, making the total testing

time for the work sample exercise three and one-half hours.

>
’,

" The Criterion Rating Scales were administered to supervisors of

“the Inventory Management gp:fialists in the pretésting sample. . After

L}

each supervisor completed his ratings, another task was presented.

For each Inventory Management Specialist he rated, he was asked to

\

select the one trait he felt was most important to that person's job.

-,
’
.

This was not necessarily to be each manager's strongest trait, but

rather the one most necessary for his success on his particular job.

¥, 43 -

—
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As a result of the pretesting, this task was dropped as being difficult"

for the supervisors to do and, not very meaningful in terms of the actual
ratings. The Importance Rating Scale, préviously described, was giveq
instead in the main administration.
G.. Description of Samples Obtained and Data Gathered
-From the pretesting of materials, useful observations were‘m;de
fo; testing practices which were incorporated in the main administratioﬁ.
The following generél procedures were followed for data coilection:
Testing was done on site. All testg, rating scales, and question-

naires were administered by spegially trained ETS staff members. This
was felt to be ﬁecessary in order to maintain the confidential nature
of the data, to see that standard di?ections were followed, and to
ensure that maximum rapport was establisﬂed.

" . Before thé main test administration for each of the thrée occupa-
tions, a letter%was sent from the central agency office in Washington
to the director of each installation selected, exélaining briefly the
nature and purpose of the study and the respective roles of ETS anq
the U, S. Civil Service Commission, and expressing general support
for thé project. A suggested letter for nétifying participating
incumbents was sent to each installation,,to go out over the director's
sigﬁatire in advance of the actual testing session. In adﬁition to
outlining the purpose of the study 2nd the nature of their participa-
tion, it emphasized that the research was not iéentified in any way
with formal agency personnel recorés or practices, and that testing

materials and individual results would be handled directly by ETS

representatives on a confidential basis, with a guarantee that no
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information about any individual would be made known to any government '

7n9fficia1 or employee and that only overall results wou%d be reported.

Full sanction was to be given-to_the research effort, including time

i e -

taken off the job to participate. Although the addressees' personal
\ . :

cooperation and support were solicited, freedom not to comply was to

[mu—E

- fgwﬂuwh -
be given.

Every effort was made by ETS researchers to preserve the confi-
dentiality of the data and to communicate this effort to the incumbents
being:fested. Tight security precautions were taken with both used

and unused tests and rating scales. At the testing sites, boxes were

7 © .,

st?red in locked rooms, and considerable precaution was taken not to
leave the materials unattended during an administration. When tests

. or ratings were completed, subjects personally placed all materials in
P )

individual envelopes and sealed them. ETS researchers were solely

resﬁonsiblé for removal of testing materfals from the premises.

v

For the Medical Technician study, a group of 33 of the 170
VeteraS? Administration hospitals Qas chosen. Mostiwere selected
because they employeq large numbers of qucks in' their laboratories,
a few because they were entirely or predominantly Caucasian, and

-

about five beéause~;he§ were sﬁall. An effort was made to include
hospitals in vario&g géographic locations. It was hoped to test all
Medical Technicians (GS-645) at these hospitals. Tallies indicated
that’there were 774 technicians, including 261 Blacks. Of these, data
were obtai;eé on 465, of whom 168 wére Black. The greatest attrition

was due to the fact that technicians listed as working in particular

hospitals actually worked in affiliated outpatient clinics, research
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groups, and the like. Second largest cause of attrition was that many
of 'the techniciansiworked only part time or were on evening hours, and

cquld not reasonably be included in the test sessions. The remaining i

attrition was due to guch expected reésons 4s vacations, illnesses,

beiﬁé needed in the labdratory, and, in ouly a few caées,’individual

refusal to participate in the study. 2 ‘ ) o %
Total time allotted for- the administration of‘the Aptitude and s

{ob Knowledge tests, Personal Hist;ry Questionnaire, and Peer Rating “

Scales, was approximately six thours per technician, wéth-another 2 -3

hours needed for those participating in.the Work sample tasks, Most

reseérchers took a full week to gather dat; from one hospiéal, since

the technicians were genera%ly availéble fog testiné during the after-

noons only; because of morning time pressures on their jobs. Often

it was possible to test only about half the personnel from a laboratory

at one time, since no more could be spared from their duties.

;"'

For the Cartographic Technician study, a sampie of approximately

440 was tested from.1,000 in the QS—1371 classification at four U. S.

»

Army TOPOCOM locations. Technicians were selected from those who had
. ’ >

filled out the Preliminary Personal History Questionpaire, Plus a few -

néwer employgesi The tqtal sample consisted of 101 Black, 99 Mexican-

. C .
American, and 241 Caucasian technicians, and reflected the proportions

A

of technicians workidg in each_Bf the three major specialties, carto-

‘graphy, photogrammetry, and tfiangulationu

-

ﬂoAll available technicians at San Antonio (where nearly all of

the Mexican-American technicians were employed) were tested. At the

othér three locations, all Black technicians available during the

7/

' tal

- . -
46

LAY
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\
\r

testing period were included in the sample. Caucasian technicians

were selectsd who were siﬁilar in GS-level to that of the Black

technicians,/andkat a ratio of about two Caucasians for every

Black. The resulting sample at the four'locations included 167
~technicians of 564 employed at.Washington,,7; of 146 at'kansas
City, 75 of 143 -as Louisville, and 122 of 130 at San Antonio.
:Timg/:equired to adéinister-éhe aptitude battery, Technical ‘
,knpglgdge Qgestionna%;é, and the Personal HiStbfy-Questionnaire,
=§és ébo;t five hours. Each Work Sampie task ;?quired one hour,
making the total testiné time about eight hours. - Tﬁe'Wbrk-Sémﬁle
w;s administéred on a half-day following the other tests.
. :. A sample of Cartogr;phic Technicians at théﬂCoastJ& Geodetic

Survey was used in a supplemental study. Subjects were given all
of the aptitude. tests and the/gersogal History Questionnaire, and
supe:visors' ratings were‘obtained, but the Technical Knowledge
Qﬁestionnaiéé and the Work Sample were not administered. Most of
.;hev§ork in this agency involves the p;oduction of aeronautiéal ‘
- and navigational charts, and supervisors, after careful review,
advised that these measures were not appropriate for their
installation.

For the Coast & Geodetic Survey qgmple in Silver Spring,
Maryland, all available Cartographic Technicians were tested, a
total 8f 98. This number included nine Caucasian deaf-mutes.
This group possibly had difficulty in understanding the directions

k)

given for the tests, although the directions were interpreted in

sign language for them. A preliminary\analysis showed that their
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mean test scores.nere substantially lower than the means for the others
tested, so ‘this group was excluded from further analyszes.

For the In;entory Management Specialists, plans were made to test
approximately 200 Blacks, 100 Mexican-Americans, and.gbo Caucasians at
éive iocations. The samnle obtained was smaller than anticipated, as

3 N
shown in Table II-5 on page 43. Whén the testing began; much greater
neéistance was encountered than in thé previous phaseg, although enery
s " ' )

effort was made in advance contacts to provide information about the

:
g

,préject and to encourage par;icipation.

A decision was made to test prinarily at grade levels 9 and 11,
the journeyman levels in inventory management after progress through
the GS-5 and -7 training periods. (Entry into the 2010 classification ’ i
is at érade 5, with progress to grade 7 and then to grade 9 within a,. A
prescribed period, subject to satigfactory pe;formance.) A few inven-

tory managers in GS-7 were included in order to increase tHe ethnic

- samples. ’
> . 4

Time required to administer the -~~titude battery .and the Personal
History Questionnaire was about six and one-quarter hours. .The Work
Sample exercise, which was administered on a half-day following the
other tests, required three and one-half hours, making the total test-

ing time about ten hours. » . 4
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Table II-1 shows the number, and corresponding percentages of
the total samples, of Medical Technicians tested at each grade level

by ethnic group, and total number of subjects tested.

Table II-1
Distribution_of,ﬁedical Technicians Tested,

L/
by Grade’ Level and Ethnic Group

" Grade,Level - Black 4 Caucasian "2 © " Total
GS-4 and below . 20 - 11.9 29 9.8 49 :
£ 5. 46 27.4 71 23.9 117
6 . 61 36.3 123 41.4 184
7 35. 20.8 58 19.5 93 -
3 . ’1 Y
8 and above 6 " 3.6 16 5.4 22

" Total 168 297 465
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by location, ethnic group, and total,

=

Table 1I-2
Distribution of the Sample of Cartographic Technicians

Tested, by Ethnic Group and Total

U. S. Army Mexican-

TOPOCOM " Black American Caucasian
> ’( l
Washington 53 0 114
Kansas City 21 0 56
Louisville ek 25 0 50
San Antonio 2 99 - 21 )

) Total T101 99 241

Coast & )

Geodetic

Survey

Silver Spring 38 ¥ 0 60%

. WP

* Includes 9 deaf-mutes, excluded from the comparative analyses

S0

[T *4’

Table II-2 describes the sample of Cartographic Technicians tested,

Total

167
77
75

122

441

98*
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. Table II-3 shows the distribution of Cartographic Technicians tested

by grade level, percentéges by ethnic group, and total number of subjects

tested, at all TOPOCOM installations included in the study.

Table II-3
Distribution of Cartographic Technicians Tested
at U. S. Army TOPOCOM Installations,

by Grade Level and Ethnic Group

! Mexican- - .
Grade Level Black %  American @ Z Caucasian % Total
GS-5 - 0 o 12 5.0 12
6 0 0 1 A |
7 32 32,3 17 17.3 . 56 23.4 105
8 10 10.1 o 19 8.0 . 29
9 51 51.5 81 82.6 131 " su.8 263
10 0 0 1 -’ 1
1 5 5.0 o 19 8.0 24
12 1 1.0 0 0 1
Total 99 : 98 239 436

The numbers in Tables II-2 and -3 differ slightly because of missing data.

-~
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Table II—A\:hqws the distribution of Cartographic Technicians tested
by grade level, percentageé by ethnic group, and total number of subj%%;s

tested, at' the Coast & Geodetic Survey.

Table II-4
Distribution of Cartographic Tedhnicians Tested
at the Coast & Geodetic Survey,

by Grade Level and Ethnic Group

Grade Level - Black % Caucasian 7_°% Total
GS-2 0" 2 3.3 2
3 1 2.6 6 10.0 7
4 0 ' 5 8.3 5
5 - 1 2.6 7 11.7 8
6 10 26.3 9 - 15.0 19
7 9 23.7 5 8.3 14
9 13 34.2 18 30.0 31
11 4 10.5 8 13.3 12
' % g - -
Total 38 60 98
/
. e
S2
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Tab;g 1I-5 describes the sample of Inventory Management Specialists

tested, by location, ethnic'group, and total,

Neo- Table II-5

.

Description of the Sample of Inventory Managenent Specialists 3

Tested, by Ethnic Group and Total

Mexican-
Installation | Black American Caucasian Total
9
. Army Tank-Automotive Command,
- Detroit ) 42 . 0 49 i
Defense Eléctronic Supply Center, 36 0 < uh 80
~ Dayton’ -
Defénse Industrial Supply Center, g
Philadelphia * 14 0 31 42
Navy Aviation Supply Office, ' - )
Philadelphia F 6 0 15 % 21
San Antonio Air Materiel Area, )
San Antonio (Air Force) 18 ZE. 73 168

Total ’ 116 75 214 405
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Table II-6 shows the distribution of Inientory Management Specialists

tested by\grade level, percentages by ethnic group, and total number of

13

subjects tested.

A}

- Table II-6

o
A}

Distribution of ‘Inventory Management Specialists Tested, :

by Grade Level and~Ethn£c‘Group

H

TR . ~
| -Mexican- i
Grade Level Black % American % Caucasian 7 Total
GS-7 7 61 14 18.9 8 .39 29
9 76 66.7 50 67.6 136 66.3 262
N 11 24 21.0 6 8.1 41 20.0 71 .
Other (or missing data) 7 6.1 <% 5.4 20 9.8 31

Total 114 74 205 393

The grade level data in Table II-6 aré taken from the Personal
History Questionnaire, noﬁ completed by a small number of subjects,

which explains the difference in the Ns in the two tables.

‘ ’ o

57¢ 3
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Reporting Individual Test Results to Subjects

Individual test scores were not made available to participants in

.

the Medical Technicians study. Iﬁvéntory Management Specialists were
given the option of receiving their scores on the aptitude tests and

C o i . .
Cartqgraphic Technicians on the aptitude tests and Job Knowledge Test.
° ‘ ' )
Supervisors' Ratings and Work Saﬁple Test sgores were"rot reportéd to

‘any jindividuals. ° . d
A letter outlining factors that might influence test S$cores and

giving a brief description of each test and what—it was intended to

measure accompanied the individual test results. Score reports were

sent to-home addresses given by those who elected to receive a repofrt

w

as a guarantee .of confidentiality. c o

-

Scores were reported as percentiles, based on the total sample

tested at all installations. An interpretation of percentile rank-

ings was given, using the following guidelines:'

~
LY

.

- > Peccentile Interpretation

15 and below Low

16 - 30 Below Average
31 - 69 Average

70 - 84+ Above Ave}age

85 and above High

i e

’
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Chapter II1
Comparison of Ethn%c Groups .on Aptitude Measures
(8 C . L s
The aptitude and ability measures selected as the predictor bat- ,

~

teries for the three occupations sté%ied are described in detail in ,

the instrumentation reports previously cited (Pike, 1969; Parry, 1971;

.

"
Crooks and Mahoney, 1971). In this chapter, the measures will be de--
scribed briefly in relation to factors observed as directly related to *~
; .
. NI o LS,
job performance in the three occupations and to other factors of geny oy : 7
‘ 4
8 . - "
-eral research interest, as background for discussion of-the results.
) A T~ 4 ) 1
The means and standard. deviations of @he scores obtained on the mea- :
c -

sures will be compared by ethnic group for each-of:théLthree studies.

. -
L] - A - a

Medical Technicians ‘ - ‘ oy

.. - » .
Nine tests were selected to comprise the prediégdg\battery for ° -y
. . ‘e
N oo ~ ‘
study of the occupation of Medical Technician:* - ) . K
' o ‘ v
¥ . Factor + Name of Tést - ’ .
. .l R v e 4
Number Facility Subtraction & Muieiplication o s 7

E N ’ -
Facility in performing-basic arithmetic computatjiolis
: PR

Perceptual Speed Number Comparison : . :
Accurate performance of clerical tasks under ximel ' 3 T .
pressure . ) T ’ '

Flexibility of Closure ] Hidden Figures ST .

. . .. T
Ability to identify known configurations when they ,
i} zre presented with perceptual distractions “ .
Speed of Closure Gestalt Completion
-
Ability to organize and recognize an apparently '
disparate field as a single percept '
P -
Both Flexibility of Closure and Speed of Closure are sug- * ° °
gested a5 related to examination of laboratory Epecimens. 1N\

~47- A 1
|
|
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Factor ) Name of Test B
Vi;ualization ) T Paper Folding

* Related to-mechanical ability and comprehension in
setting up, calibrating, adjusting, and maintaining
laboratory equipment . - ;

. .
. -

-*Fine Finger Dexterity Pin-Dexterity

: (USCSC Test No. 26) R
Skill at hand manipulation of instruments and
materials under time pressure " °

Verbal Comprehension - Extended Range Vocabulary

Ability related to successful performance in a wide
range of jobs (tests of this factor have been
criticized as biased against minorities) . ji- <
.Associative (Rote) Memory  Pictire-Number
L 4
A generel ability to be explored as related to job
per formance of Medical Technicians -

. General Reasoning . ) Necessary Arithmetic Operations

A general ability factor to be explored as related
to job performance .- o

>

Ethnic Group ngparisons (Black — Caucasian)

~ ®Table III-1 shows the means and standard deviations of these mea-

sures for the Medical Techﬁicians by ethnic group (Black and.Caucasian).
) O : , ;

On all measures, the Black group scored lower on the average. On all

but one of ehe nine measures, mean score differences were significant

Al »

at the .01 levels On the other test, PinﬁDexterity (measuring fine

f1nger dexterity), the mean difference was significant at the .05 level.

2It will be seen that all but two differences were appré:imately one-

. . I -
half standard deviation in size. The mean difference on the Picture-

« 1

‘Number Test (a measure of rote, short—term memory) was less than one half
. \_% - H

standard deviation. The mean difference on the Necessary Arithmetic

»
. b ~
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Operations Test (a test of general reasoning) was approximately one -
| 4 [

standard deviation.

-

The interccrrelations of the tests in the predictor battery are

[N

r shewn in Appendix Table IILI-A, by ethnic group, if of interest. Some
difference in size of correlations can be observed between the two
4 ethnic groups, which should be kept in mind in considering the resulfs

of further .analyses described in later chapters.

—

Cartographic Technicians

-
1

—

.Thirteen tests were selected to comprise the predictor battery for
) Al

the study of the occupation of Cartographic Technician (map maker):

. Factor Name of Test
5 Hand-Arm Movement Flanagan Coordination .

Coordination
. R

Facility in coordfﬁating hand-arm movements in - -
drawing and drafting

Flexibif&ty of Closure Hidden Figures

Ability to extract detail from aerial photographs
of terrain with indistinct or distracting background

Verbal Comprehension Vocabulary ' (speeded)

Extended Range Vocabulary (unspeeded)

B R .

Ability to understand written instructions and
specificatidns

Associative (Rote) Memory Object—Number

]

Abilitivto form and remember new associations;
memory for specifications

Spatial Orientation Card Rotations

Ability to perceive spatial patterns and maintain .
ns orientation of objects in space /‘ D .

.




L. Factor Name of Test
(‘ et ) -
Number Facility Arithmetic (USCSC Test No. 24)
- ¢ E
Ability to make numerical computations (i.e.,
measuring distance to scale)
. Spatial Scanning Map Planning‘ e (speeded)
- . Maze Tracing Speed (unspeeded)
Ability to explore visually a wide or complicated
spatial field
Visualization ' Surface Development
Ability to manipulate the image of spatial patterns
into other visual arrangements
Following Oral Directions " Following Oral Directions
(USCSC Test No. 135)
Ability’ to <arry out simple and complex instructions
. accurately when given orally and under time pressure
* Perceptual Speed . Identical Pictures
Ability to carry out close, accurate visual tasks
under time pressure

_ General Reasoning Necessary Arithmetic Operations

A generél reasoning ability found to be important
to performance in many jobs

. * The results for the two gfoups of Cartographic Technicians (TOPOCOM
and Coasty & Geodetic Survey) are shown and discussed separately. The l
work performed by the technicians in these agencies differs considerably,

.and it was felt that the results should be analyzed independently. Table
III-Zhshows the means and standard dev}atidhs of the scores on the pre-
dic%or battery for the TOPOCOM Cartographic Technicians by ethnic group
(Black, Mexican-American, and Caucasian). Table ILI-3 shows the reéults

-

for the Coast & Geodetic technicians (Black and Caucasian only).
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Ethnic Group Compgrisons (Black - Caucasian)

In comparing t£e mean scores of Blacks and Caucasians for the
CPOCOM sample, it willhbe seen that mean score differences were sig-
nifiicant at }he .01 level on seven of the thirteen te;ts, and at the
.05 level on four of the remaining tests. The mean scores of the
Blacks\were in all cases lower. On most of these tests, the differ-
ences ranqd from one~fourth to one-half st;ndard deviation in size.
On two tests, Vocabulary and Extended Range Vocabulary, the mean
differeqces were small and nomnsignificant. -

"In co&paring ‘the mean scores of Blacks ;nd Caucasians for the

/ |
Coast & Geodetic Survey sample, it will be seen that mean score dif-

: N .
ferences were significant at the .0l level on eleven of the thirteen
: ' .

‘tests and at the .05 level on the other two. The Black sample scored

lower on all tests. The mean differences ranged from one-half standard
1

deviation to one standard deviaticn in size. The largest differences
were on Vocabulary, CS Arithmetic, Following Oral Directioms, and °

Necessary Arithmetic Operations, all approximating one standard devi-
!

ation in size. R

N 2 K3
Some differences in the two samples of Black Cartographic Techni-

cians are apparent. The Coast & Geodetic Survey sample scored lower on

>

‘the average on every test than the TOPOCOM sample, while the Caucasian

v - =

saﬁble on the average scored appfoximatély at the same level. Differ-
ences in background variables such as level of education and experience

for the two Black samples may account for some of the variation.

< -

In selecting aptitude tests for the study‘of Cartogriphic Techni-

cians, it was suggested that score differences between ethnic groups .

b
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"usually found in testing situations-might be attriyutable at least in

-~

part-to "testwiseness' or prgctice in taking tests in favor of the
majority éroup, particularly advantageous tokthis group under speeded
A *
conditions. To test the validit} of this suggestion, it was decided
to select two pairs of tests measuringocommon factors, one of each
pair éo be administeréd under regular, speeded conditiouns and the
other to be made essentially unspeeded by extending the usual time
limit. One such pair was ‘chosen under the Spatial Sc;nning factor,
w;qh the Map Planning Tgst given as a speeded test and the Maze Trac-
ing Speed. Test given as essentially unspeeded. “The relative mean
score differences on these two tests for the TOPOCOM Black and
Caucasian samples do not show any notable change under speeded and
R /

uﬁspeeded conditions. The mean score differences and the standard
déviations are almost identical for the two groups on the two tests.

The other pair of such tests %wasures a Verbal Comprehension
factor. The Vocabulary Test was given under speeded conditions and
the Exteﬁded Range Vocabulary Test wés given as essentially unspeeded
by extending the time limit. As seen from Table III-3, the mean
scores and standard deviations were not signific;ntly different under
speeded and unsﬁeeded conditions.

For the Coast & Geod;tic Survey sa&ple, the mean scores of the
Black pampie on the tésts given under speeded and unspeeded conditionms,

for the Spatial Scanqing factor do not appear to differ in relation=-

ship to the mean scores of the Caucasian sample (Table III-4). Each

. set of scores differs by more than one-~half standard deviation. On

the Vocabulary (speeded) and Extended Range Vocabulary (unspeeded)

’

61
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\

Tests, the mean score under the unspeeded condition appears to favor the

Black sample. The mean score of the Black sample under the speedéd con-
dition was slightly more than one standard deviation below the Caucasian
mean score, while on the Extended Range chabulary Test, essentially un-

speeded, the mean difference was closer to one-half standard deviation.

Ethnic Group Comparisons (Mexican-American - Caucasian)

Kl

In" comparing the mean scores and standard deviations of Mexican-

American and Caucasian technicians employed by TOPOCOM, it will be seen

that the mean score for the Mexican-American sample was higher than for

the Caucasian sample on one test of the thirteen in the battery, the

Object-Number Test (measuring the ability to form and remember new

~ &
[

associaE}ons), although this difference was small and not significant.
A .

On one other test, Identical Pictures (measuring the ability to carry
out close, accurate visual tasks), the mean difference, favoring the
Caucasian sample, was also small and not significant. The mean score

differences on the remaining eleven tests werz significant at the .01l

level. 1In all cases the Caucasian mean was higher. On eight of the

tests, the differences in mean scores ranged in magnitude from about
one-third to one—ﬁalf standard deviation. On three of the tests,
Following Oral Direction;, Extf.ended Ra;ge Vocabulary, and Necessary‘
Arithmetic Operations, the size of the mean score differencés was
approximately one standard deviation. ‘

On these tﬁree tests, the Mexican-Americans may ,have scoréd lower

because they are less fluent in the English language. One hundred

percent of the Mexican-Americans reported on the Personal History

Questionnaire that a foreign language was spoken at home (50% said

=3
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"almost all of the timé"). The Me#ican—Americans also scored lower on
the average ghan the Black Cartographic Technicians on both Vocabulary
tests, as well as oP_the Following Oral Directi&ns Test (wheresquick
listening comprehension is needed), alth%ygh.they scored as well or
better on most of the other tests not involying language to as great

- a degree. ‘

On the paired speeded-unspeeded tests, the sReeded condition
app%ared to make no appreciable difference in the s;ores on the Spatial
Scanning factor.- On the Extended Range Vocabulary Test, given unéer
unspeeded conditions, the mean s?org-of the Mexican-American sample was

somewhat lower than on the speeded Vocabulary Test. This probably re-

flects the wider range of the difficulty of the Extended Range Vocabulary

Test, a handicap to those’less fluent in English which would not be over-"

come by extending the time limit.
Intercorrelations of the predictor battery for the TOPOCOM and
' Poast & Geodetic Survey samples are included in the appendix as Appendix
Tables III-B and III-C. The correlations of the speeded and unspeeded
tests for~the Spatial Scanning factor range from .43 to .61, and on the
&erbal Comprehension factor from..77 to .86 for the separate samples and
ethnic groups.

Inventory Management Specialists

Twelve aptitude and ability measyres were selected for the predictor

battery for the occupation of Inventory Management Specialist:

Factor Name of Test
Perceptual Speed QNumbqr Comparison

Speed and accuracy in comparing sets of numbers
and identifying differences

o 63
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Factor ‘. Name of Test

Flexibility of Cloéhre Hidden Figures

Ability to?identify known configurations when they
- B} are presented with perceptual distractions, sug-

gested as a measure of analytical functioning . T
. 3 .
. . Verbal Comprehension Vocabulary, (speeded)
- ’ Extended Range Vocabulary (unspeeded)

Ability to understand the English language (Inventory
Managers issue and receive both oral and written
instructions of varying complexity)
Associative (Rote) Mg@ory: Object-Number™ - .
Ability to remember bits of unrelated material
(memory for large amounts of information is

. ’ important to Inventory Managers)
-
4 Induction ’ . Letter-Sets
Ability to form and try out hypotheses to find .
general concepts to fit sets of data
Syllogistic Reasoning ' Inference ‘ (speeded)
o Nonsense Syllogisms (unspeeded) *

Ability to reason from stated premises to their
necessary conclusions ’ . ‘

Number Facility Subtraction & Multiplication

Ability to do arithmetical operations with speed
and accuracy ' A

General Reasoning - Necessary Arithmetic Operations

General reasoning ability, related to performance
on a wide range of jobs ’

Foliowing Oral Directions Following Oral Directions 1
(USCSC Test No. 135) - 1

|

1

Ability to carry out simple and complex instructiouns
accurately when given orally and under time pressure
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Factor Name of Test
Portions of the Federal Service
Entrance Examination (USCSC

General Reasoning
Test No. 170)

Verbal ability, abstract reasoning ability, and .
numerical reasoning

Table I1I-4 shows the means and standard deviations of the aptipude

test scores for the Inventory Management Specialists by 'ethnic group

(Black, Mexican-American, and Caucasian).

Ethnic Group Comparisons (Black - Caucasian)

The mean score differences on nine of the 12 tests in the battery
were signiéicant at the .Ol‘level, appruximately one—halfvstandard devi-
at;on in size. On one;%Zst, Necessary Arithmetic Operations (a test of
general reasoning), the difference approached one s}andard deviation.
For‘the other three teéts, Ndmber Comparison, Object-Number, and Non-

sense Syllogisms, the m;an differences were small and nons%gﬁé;icant.
However, the mean scores of the Black sample were lower op all tests.
For- the speeded pair of tests under the Syllogistic Reasoning
. /
factor (Inference and Nonsense Syllogisms), the speegéd condition ap-
peared to make a differénce, with the Black samplg’;coring significantly

lower on the average than the Caucasian sample on the Inference Test,

while on the Nonsense Syllogisms Test, given essentially unspeeded, the

ﬁgan difference was small and nonsignificant.

Ethnic Group Comparisons (Mexican-American - Caucasian)

The mean scores of Mexican-American Inventory Management Special-—

ists were higher on two of the 12 aptitude measures: the Number

Comparison Test (measuring percepePal speed), where the mean difference

was not significant, and the Object-Number Test (measuring associative

|

1

'
§
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(rote) memory), where the mean difference was significant at the .0l
le;el. On the other ten tests, the C;ucasians.had higher meén scores,
although the mean difference on the Hidden Fijures Test was not signif-
icant. For three tests, Letter Sets, Subtraction & Multiplication, and
Necessary Arithmetic Operations, the mean differences were significant
at the .05 level, and for six tests, the méan différences were signif=-
icant at the .0l level. The size-.of the sigéificant differences ranged
from one-fourth to one-half standard deviation.

On the speeded-unspeeded pairs of tests under the Syllogistic

Reasoning factor and the Verbal Comprehension factor, the mean differ-

A
3

" ences were about the same urder both conditions. 1t may be noted that
the Mexlcan-Americans were again shown to be at a disgdvantage on tests
involving language, as seen in the study of Cartographic Technicians. .

Intercorrelations of thé predictor battery for Inventory Manage-
ment Specialists are included in the appendiﬁ?as Appendix Taéle III-D.
The intercorrelations of the speeded-unspeeded pairs of tests range
from .30 t; .56 for the Syllogistic Reasoning factor and from .73 to
.88 on the Verbal Comprehension factor.

H [y

{ross-Study Comparisons

Three tests,wére included in thé batteries for all three occupa-
ticns: Necessary Arithmetic Operations, Hidden Figures, and Vocabulary.
Table III-5 shows the means and standard deviations for these tests by
occupation, by ethnic group. Tables III-6a and III-6b show the means

and standard deviations for the five tests included in the predictor

batteries for two occupations by ethnic group.

1

The mean scores on these tests vary somewhat across the three
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occupations, perhaps reflecting individgal differences in aptitudes
or abilities needed from occupation to occupation, background factors
such as améunt of education or special training required, GS level,
and restriction of range as a résult of preselection or self-selection.
Later an;lyses will show how these differences relate to measures of
performance.

Reliabilities

Tables III-7, III-8, and III-9 show the alternate.form reliabil-
ities of the aptitude tests and as corrected for attenuation by the
Spearman-Brown formula for‘the occupagional samples by ethnic group.
In gencral, the rcliabilities of the tests do not differ to any marked
degree by ethnic group and are of acceptable size.

Summary

Black — Caucasian Comparisons

Tor all three occupations, Caucasians consistently scored higher
on the average than Blacks on the sptitude measures. For the Medical
Techn{kian samples, all mean score diffe;ences were étatisticélly
significant. %or the Cartographic Technician saﬁples, the mean score
differenges of 11 of the 13 tests were statisticaliy significant. For
the Inventory Management Specialist samples, the mean score differences
on nine of the 12 tests were statistically significant. Differences
ranged from one~fourth to one-half standard deviation on most tests,
with the esception of the Necessary Arithmetic Operations Test (a test
of general reasoning). On this test, for all three occupations, the

differences approached one standard deviation.

The differences in the test scores of the three samples of Blacks

67
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and Caucasians are smaller t found in other populations, and it is
suggested that these samples representlselected groups of Blacks anJ/
or Caucasians. The differences in the t;st results vary among the
three samples, also suggesting that the special aptitudes or skills

needed for ‘the three occupations may result in greater selectivity
&

» among the Blacks f?r some jobs than for others. There was 1it§le, if
any, explicit pre-employment selection on tests for the Medical Techni-
cians and Cartoéraphic Technicians. Thus, the fact that the%é groups

i appear to be somewh;t selected is incidental to the other selection

-
procedures or to retention faccors on the job, or both.

Mexican-American - Caucasian Comparisons

For the two occupations in which Mexican-Americans are represented,
Caucasians scored higher on the average than Mexican-Americans on most
of the aptitude tests. However, the Mexican-Americans scored higher on
the average than the Caucasians on tests of rote memory and percepiual
speed. The other differences between Mexican-Americans and Caucasians,
where significant, were of about the same magnitude as for Blacks and
Caucasians, with the exception of testé involving vocabulary, whére dif-

< - ferences approached one standard deviation. Blacks also scored higher
than Mexican-Americans on these tests.
Note:  Differences between mean scores of ethnic groups on aptitude
tests and on selected criterion measures are shown graphically in
Chapter IV in Figures IV-1, IV-2, IV-3, and IV-4, in terms of st%pdard

deviation units from *he Caucasian mean.
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Table II1I-1
o - Means and Standard Deviatious of
Aptitude Test Scores by Ethnic Group ) e
Medical Technicians
' Black Caucasian
. =168 N=297 _
Test ’ Mean S.D. hean S.D. n
Subtraction and Multiplication 46.6%% 17.1 57.0 19.6
. Vocabulary 192 7.7 25.7 9.1
| Hidden Figures ) ' 5.7%* 4.0 7.8 49 .

| Necessary Arithmetic Operations 10.4%* 3.7 14.0 4.8
Pin-Dexterity 22,5% 14.7 29.1 15.8
Number Comparison 36, 5%* 9.7 42.4 9.8
Gestalt Completion 10, 3%* 5.2 12.1 5.6
Picture-Number 17.5%* 8.8 20.8 9.4
Paper Folding 6.8%% ¢ 3.3 9.1 3.8

*Significantly different
from Caucasian mean at .05 level

**Significantly\different
from Caucasian mean at .0l level
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e
Table III-2
v .
Means and’Standard Deviations of . ;(‘
Aptitude Test Scores by Ethmic Group . v
, )
Cartographic Technicians (TOPOCOM)
Black Mexican~American Caucasian
N=101 N=101 ' N=240
) . ‘ \
Test Mean S.D. Mean S.D. Mean S.D.
Coordination 5.5% 1.8 S5.0%% 2.0 6.0 2.1
. Hidden Figures 10.5% 5.6 . 9.4% 5.6 11.9 6.3
s
\ Vocabulary ' 19.0 7.4 15.4%% 6.2 19.9 7.3
Object—Number 10.0%* 4.9 12.4 6.3 12.1 6.7
Card Rotations 112.7%  39.8  108.9%% 41.5  124.0  4L.5
CS Arithmetic 35.2%% 9.1 37.2% 8.8  40.9 ( 9.0
Map Planning 16.9% 6.9 16.5%% 7.0 18.9 6.8
<> M
Surface Development 24.0%% " 14.7 22.8%% 14,07. 31.3  15.0 Z
. . Lo ! ,
Maze Tracing Speed 30.1%% 8.1 30.8%% 8.4 . 34.7 8.9 *~ _
Following Oral 15.6%% 8.2 11.0%% 7.4 20.2 8.2
Directions .
Identical Pictures 61.2%% 13.3  62.5 127 65.3  13.0 B
Extended Range 18.6 9.6 12.8% 7.6 __ 19.9 . 9.2
Vocabulary . . .
. 2
Necessary Arithmetic 10.3%% 5.0 10.6%% 5.0 1456 5.4
Operations .
*Significantly different
from Caucasian mean at .05 level
! *%Significantly different
) from Caucasian mean at .01 level
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. A I . Table III-3° DU
B~ . LY ”» A ‘ -
o ;T Means and Standard Deviations. of

Aptitude Test Scores by Ethnic Group ¢
~, <.

~

X

- ’ . Cartographic Tec?nicians (Coast & “Geodetic Survey)’

. - P
3. Black Caucasian
IR _ N=38 . N=51
- - }- t-d S
. :. -~ Test _ Mean __S.D. Mean = S.D.
- A : .
. Coordination” 5.2% 1.9 6.1 2.2
» B .
. Hidden-Figures ° ' 7.6% 5.5 10.0 6.4
- VégeBilary ~./ 13.9%* 8.3 20.8 6.4
P B 4 . )
x—" ' Object-Number 9.1%% 3.9 13.9 7.3
N Card Rotations ' . 2, 0%% 47.4 iie.4 41.3
T4
., CS Arithmetic /26.3%% 0.1 . 38.2 11.3
. .
* . Map Planning ‘ 73.3%% 7.6 17.4 . 6.9
| . .Surface Development 17.7%% 11.7 29.9 /4-6,,3\~\
* Mgze fracing Speed oo " 23.8%% 10.6 30.9 9.8 :
\ o
. Following Oral Directions . 9,6%% 7.5 18.8 9.4
Identical Pictures -51.0%%” 12,5 = 59.8 2.7
. Extended Range Vocgbulary 14, 5%* 10.2 20.0 9.4
Necessary Arithmetic Operations 7.6%% 4.8 13.1 6.3

!

*Significantly different
from Caucasian mean at .05 level

-
-

*%Significantly different = ‘ \ LI “
from Caucasian mean at .0l leével

b
J‘;.
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. - Table III=4 e . .
Means and Standard Deviatigps of ‘ Ik )

Aptitude Test Scores by Ethnic Group

.
Inventory Management Specialists

+ Black Mexican-American Caucasian
N=112 N=72 N=194
7
3 : Test Mean .S.D. Mean S.D. Mean S.D.
~J .
e Number Comparison 5 39.8 11.1 43.6 10.3 40.9 11.7
Y
" Hidden Figures ¢ 5.2% 5.3- 7.0 4.8 7.5 5.0
.Vocabulary 22.3*% 7.1 21.2%x 5,9 25.6 6.4 .
Object-Number 10.8 6.4 14.5%% 7.1 11.2 6.0
Letter Sets 12.8%* 6.0 14,.2% 5.5 15.8 6.3
Nonsense Syllogisms 7.7 7.3 &3x*x 6.1 9.0 8.2
Subtraction and 63.9%% 19.2°  70.7% 20.1  76.6  21.6
Multiplication i
Extended Range 24.2%% . 10.1  21.0%% 8.8  27.7  10.4

7{Vocabulary

I

Necessary Arithmetic 11.1%% 5.6 13.7% 5.4 15.5 5:4

Operations

-~ Following Oral

. . 14.6*% 7.4 14.9%% 7.4 18.1 8.5
Directions

Inference T9.4%% 4.5 9,2%% 4.1 11.7 4.9

Federal Service

< . 53.1%% 18.8 57.6%% 14,5 65.1 18.7
Entrance Examination .
*Significantly different
from Caucasian mean at .05 level ‘

**Significantly different
from Caucasian mean at .0l level

M)
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‘Table ILI-7 o
Alternate Form and Spearman-Brown Corrected Reliabillities
of Aptitude Tests by Ethnic Group

Medical Technicians

Black . Caucasian
/
TAB s TAB  Tsp
Subtraction & $
Multiplication -89 .94 .90 .95
Vocabulary . .77 .87 .83 .91
Hidden Figures .71 .83 ¢ / .62 .77
Necessary
Arithmetic .56 .72 - .71 .83
Operations i
: Number .
Y Comparison \ -83 091 % 082 . 090
Gestalt \-
Completion .74 .85 .78 .88
.Picture-Number .65 .79 » .70 .82
Paper Folding .51 .68 .69 .82
i '
\ . LA
i t
E

e
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Table III-8
Alternate Form and Spearman-Brown Corrected Reliabilit;es

of Aptitude Tests by Ethnic Group

Cartographic Technicians

TOPOCOM COAST & GEODETIC SURVEY

Mexican—- J
Black American  Caucasian Black Caucasian ,

'8 Ysp TaB s Tap 'sB 'sB Ysp  TAB "sB

Hidden Figures .48 .65 .42 .59 .62 .77 .69 .82 .72 .84
Vocabulary .77 .87 .74 .85 .77 .87 .78 .88 .83
Object-Number 40 .57 .63 .77 .72 .84 .56 .72 .67

Card Rotations .77 .87 .82 .90 .79 .88 J7 . .88

—r

Map Planning .70 .82 . .78 .63 .77 J4 . .71

Surface

Development -83 .91 . .88 .82 .90 .70 . .84

Maze Tracing .87 .93 .85 .92 .89 .9 .96 . .94
Speed * :
Extended Range

Vocabulary .88 . .86 - .85 .92 79 . .90

Necessary
Arithmetic
Operations

&
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Table III-9
Alternate form and Spearman-Brown Corrected Reliahilities
of Aptitude Tests by Ethnic Group

fhventory Management Special}sts

Mexican-
Blgik American Caucasian

r r . r r

AB AB SB

Number,
Comghrispn

Hidden Fiéures
©

Vocabulary

Object-Number

Letter Sets

Nonsénse
Syllogisms

Subtraction &
Multiplication

_ Extended Range
Vocabulary

Necessary
Arithmetic~
Operations

Inference




Chapter 1V

- -

Comparison of Ethnic Groups on Criterion Measures
A description of the selection and development of the criterion
measures for the three occupations 1s given in detail in the instru-

mentatlon reports previously cited (Pike, 1969; Parry, 1971 Crooks

( . . i

and Mahoney, 1971). 1In this chapter, the measures will be described
.only briefly as background for discussion of the results. The means

and standard deviations of the scores and the intercorrelations: of
- /
the measures will be presented by ethnic group for each of thefthree
. f
studies. (

Medical Technicians i

i

/
// Two types of criterion measures were used in this study: Super-

visors' Ratings (eight scales describing aspects of performance on the
I
job and a rating of overall effectiveness) and a Job Knowledge Test.
/ * |

,’;7 Peer ratings were obtained but not used in the analyses.

Rating Scales )

.The rating scales are described below in behavioral terms:
, /

Flexibility /

]

Ability to adapt readily to a wide variety of tasks, to

changes in procedures and equipment, and to emergency

situations ]

[l 1

Orgagizatien . ; H

5kill in planning and organizing work, assigniLg priorities,
and anticipating needs

Interest in wr- - and initiative in improving performance

Learning Ability

Interest ]
|
|
|

>
2

Wil}ingness and ability to learn on the job; qulck to
understand

-8~
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Job Knowledge (Technical Knowledge) - -

Knowledge and comprekension of the body of technical
information and procedures surrounding the job 1

Technique .,

- + Quality of technique in the laboratory in handling
‘equipment, materials, and tasks

Low Need for Supervision

v

Desree of responsibility assumed on the job without
direct supervision .

Communication

Ability to communicate with others

Overall Rating

Overall effectiveness as a Medical Technician

Job Knowledge Test

The Job Knowledge Test was developed to measure the knowledge of

the Medical Technicians about their field (information and techniques).

Ethnic Group Comparisons ) f

Table IV-1 shows the means and standard deviations nf the_crgte-
rion measures for Fhe Black and Caucasian samples in the Medical
Technician study.

-

Supervisors' Ratings: For all but one of the rating scales, the

mean ratings of Caucasians were slightly higher. The mean rating on
the Flexibility scale was very slightly higher for the Black sample.*
The only significant diffgrence in mean ratings (at the .05 level) was
on the Low Need for Supervision scale ("low need" at the upper end of
the scale).

Job Knowledge Test: On the Job Knowledge Test, the mean score

difference between the Black and Caucasian samples was significant at

80

»
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the .0l level. The mean of the Caucasian sample was approximately ohe-
half standard deviation higher. (It may be noted that the means of the
supervisors' ratings on the Job Knowledge scale for the Black and Cauca-
sian samples diffé}ed only slightly.)

Figure IV-1 shows -graphically the differences between Caucasian
and Black mean scores for aptitude tests (see Chapter III) and,selected
criterion measures for Medical Technicians (supervisors' ratings of
Learning Ability, Job Knowledge, and Overall Ef%ectiveness;oand the Job
Knowlé&ge Teét). Thé differences between the means are plotted in terms
of standard deviation units, showing the Caucasian mean as point of
departure, \R\

Table IV-2 shows the intercorrelations of the criterion m?asures
for the Medical Technicians by ethnic group. The intercorrelations of
the ratings for both Black and Caﬁcasian qamﬁ?es are quite high (ranging
from .65 to .84 for the Black sample and from .55 to .77 for the Cauca-
sidn sample). The separate rating scales also correlate highly with the
overall rating (Rg), ranglng from .70 tov.81 for the Black sample and
from .65 to .77 for the Caucasian sample. It was hoped that the "halo".

effect usually found in such ratings would be les§ through the use of

behavioral descriptions to anchor the scales. The Job Knowledge Tegt

correlations with the rating scales range from .38 to .58 for the Black’

sample and from .22 to .35 for the Caucasian sample. The'highggt corre-
lations of ratings with the Job Knowledge Test for both samples are with
the scales for Job Knowledge and Learning Ability, which might be con-

sidered a kind of vaiigation of the Job Knowledge Test. The reasons for

the difference in the magnitude of the intercorrelations of the ratings

- 81
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with the Job Knowledge Test for the Black a;q Caucasian samples are ob-
scure, and later anal}ses-may be enlighfeqing. The differences suggeét,
howgver, that the two groups are being evaluated on somewhat different
be ses.

Cartographic Technicians 1?

Three types of criterion measures were used in the study of Carto-
1
graphic Technicians: Supervisors' Ratings (seven rating scales describing
aspects of performance and a rating of overall effeq;iveness), a Job

v

Knowledge Test, and a Work Sample with three separate tasks. All three

were included for the TOPOCOM sample, but only Supervisorsﬁ-Ratings were

obtained for the Coast & Geodetic Survey sample. The Job Kn;wledge Test

and" the Work Sample tasks were not considered appropriate for this group,
for reasons discussed in Chapter II.

Rating Scales

The rating scales used to obtain supervisors' ratings for the Carto-
graphic Technicians are descr;ped’bélow in terms of behavior on the job:

/ Accuracy J
/

interest

Takes interest and pride in the work; improves through study
and practice ) f

Learning Ability

Ability to understand new procedures and ideas with a minimum
of instruction or explanation

Job Knowledge (Technical Knowledge)

Knowledge and comprehension of the body of technical informatign.
and procedures in the cartography field

N S’,\ ‘\

82

/ Ability to produce accurate work, whether simple or complex \

-

i
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Dextéritz

. ' Ability to work with tools and instruments with precision
and. skill; eye-hand coordination

Low Need for Supervision

Ability to carry out and show initiative in work with
minimum direction or supervision ‘

. Perseverance
»t

Patience and stick-to-itiveness in working on painstaking
tasks to completion

Overall Raﬁing
AN
Overall effectiveness as a Cartographic Technician

Job Knowledge Test

The Job Knowleage Test was developed to measure the knowledge of

the Cartographic Technicians about their field (information and techniques

S .

relating specifically\to the cartographic and photogrammetric aspects con-
sidered to be the primary areas of work).
. Work Samples “ ’ -
Three work sample tasks were developed for' tt Cartographic Techni-
cian study: a geometric restitution task,;a logical contouring problem,
and a "pull-up" from an aerial photograph,‘as described more fully in
Chapter II. The, scores for éhe se%arate tasks were standéédized sp tﬁey

could be combined to provide.a Work Samplé Composite score.

{

Ethuic Group Comparisons (TOPOCOM)

Table IV-3 shows the means and standard deviations of the criterion

. ’ |
t
|
. ; - |
measures for TOPOCOM insta®lations, which included Black, Mexican-American, |

and Caucasian .samples. . e

Biack - Caucasian Comparisons -

Supervisors' Ratings: Caucasians rececived higher mean ratings on

¥ 83 o
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.

all scales. On one scale, Interest (in the work), the mean difference
was significant at the .01 level. On three other scales, Accuracy,
Learning Ability, and Low Need for Supervision (''low need" at the upper
enﬁ of the scale), the mean difference was signiﬁicant at the .05 level.

fhe differences were all less than one-half standard deviation in size.

o

On three scales and on the Overall Rating, the mean difference was not
significant. . "

Job Knowledge Test: The mean score of the Black sample on the Job

Knowledge Test was iower than for the Caucasiaﬁ sample. The mean score
diff rence was significant at.;he .01 level, and was about one-half
standard deviation in size.
Work Sample: The mean scores of tu: Black sample on all three

tasks in the Work Sample were lowef than for the Caucasian sample. The

i
mean-differences were significant at the .05 level, and were about one-
third standard deviation in size. On the Work Sample Composite, the
effect of standardizing and combining the scores was to make Ehe Composite

score mean difference significant at the .01l level.

Mexican-American - Caucasian Comparisons

Supervisors' Ratings: On one scale, Perseverance, the mean for the

Mexican-American sample was higher than that of the Caucasian sample, the

difference significant at the .05 level. The mean rating of the Mexican-

Americans wasaalsq higher on the Dexterity scale, but not significantly

so. The Caucasian mean rating for Learaing Ability was.slightly higher,

but this and other differences were trivial. \

Job Knowledge Test: On the Job Knowledge Test, the Caucasians
g
scored higher on the average than the Mexican—Americans. The mean score

\

S
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difference‘was“s;gnificant at the .01 level, and was almost one standard -

o N2 R v e ’
deviation in size, The MexicaﬁﬁAmerfﬁans also stored alwost oue-half

standard ‘deviation below the Black sample on this test. At least part

LSRR Y
- -~

of this differenée‘tqn probably bé attributed to the language handicap
. vz,

5. noted on the Vocabulary Test scores in the prediction batteries. .

- . ~

Work Sample: On-one’of the Work Bample tasks, Logical Contouring,

:“\a . _‘}7_-_, . .
the mean score of the Mexican-Américans was significantly lower] (at the
, . . 5. ) . K
. .01 level) than for the Caucasiams.’ \Me mean differenc¢e‘was

N " . . -

standard deviation in size. The Cartographic Technicians at San Antonio,

-~

the majority of whom were Mexican-Americans, .indicated that the Logical

TN . .. N .
Contouring task was less familiar to them. On the ocher’two -tasks, while
. ) N ’ M

the Mexican-American sample means were slightly lower than the Caucasian .

sample means, the mean diffe}qgce,was not ;ignificant. On the Work Sample
Composite, the effect gf standardizing dnd combiaiing the tcores was -to
‘ make'the mean difference sié;if£caf ';g the .Q},leyel. > o
Figuge “IV-2 shows graphically the differenc&d between Caucasian mean

.
. scores and Black and Mexican-American mean scores fof aptitude tests (see

Chapter III), and selected criterion mfasures for Cartographlc Technicians

~ TOPOCOM (supervisors' rdtings of Leirni;g Ab111ty, Job Knowledge, and °
Overall effectiveness; Job Knowledge Test; and Work Sample Composite).

The differences between the means are %lotted in terms of standard deviation
units, showing the Caucasian mean as point of departure.

Table IV-4 shows the intercorrelations of the criterion measures for

the Cartographic Technicians (TOPOCOM). The intercorrelations for the

ethnic group samples are shown on the same table for comparison. It will

be seen that the rating scales, including the overall rating, are highly
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intercorrelated for all three samples, ranging from .59 to .93. The
correlations of the ratings with the Job Knowledge T%si'rénge from .13

to .51 across the three ethnic groups. The correlations of the super-

Visors' ratings on the Job Knowledge scale with the Job Knowledge Test

13 . .
sfores are .39, .37, and .38 for the respective ethnic groups, remark-

—

ably consistent, and somewhat higher than validity coefficients usually

1
found where supervisors' ratings are the oriterion.
- . 7/ ,
~lations of the ratings ;nd the Work Sample tasks are low, in general,

The intercorre-

ranging from -.02 to .49 across the ethnic groups. The correlations

hé

of the Job Knowledge Test scores Wwith Y& Work Sample tasks range from

.22 to .44, showing some overfhp cf knowledge and performance criteria.
[4

Examination of the intercorrelations for the three ethnic groups

R shows that the intercorrelations of the Mexican-American sample tend tu

»
be slightly higher than for the Black and Caucasian samples, as’geen in

.. . the ﬁollowiné summary .
y ) Range of Correlations )
. ) ) Mexican- -
" Blacks Americans » Caucasians
Racings with Ratings ".61 - .90~ .68 - .93 .59 - .89
Ratfng; with JKT +12 - .39 .37 - .51 .25 - .45
Racings with Vork Sample o) _ 13 06 - .24 .06 - .23
Ratings with Work Sample ~.02 - .13 11 - .38 .02' 14
Logical Contouring :
Ratings with Work Sample 0l - .18 31 - .49 15 - .27

Pull-up
One reason for the higger intercorrelations of the criterion mea- -
-

< sures for the Mexican-American sample may be.the relative homogeneity

Q (‘ ) . ., t;(;

Y T
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of the sample. All but one or two subjects in this sample were from
one instal}ation. It was possible to obtain at least two ratings for
each subject, and in some cases three or fopr. These ratings were
- averagéd, probably contributing to higher reliability. Later analyses

may throw more light on these differences.

Ethnic Group Comparisons (Coast & Geodetie Survey)
PR

The sole criterion measure used for this sample was Supervisors'

Ratings. Table IV-5 shows the means and, standard deviations for the

. ’ .a

Black and Caucasian samples.

Black - Caucasian Comparisons

The Black sample received lower mean ratings on all scales, in-

" cluding the Overall Rating. On one scale, Job Knowledge, the difference

-

was significant at the .0l level. On two scales, Accuracy and Learning

‘Ability, and on the Overall Rating, the difference was significant at

the .05 level. Differences ranged-frém one-half to.two—thirds s;andafd

¢ )

deviation iq,size.; Differenﬁes.on the other scales were not significantly
© .
- - 1

4 -
-,

large. . ) . .

Figure IV-3 shows graphicaBTX the differences between Caucasian and |
Black mean scorgé_fbr aptitude tests (see Chapter III) and selected cri-
terion measures for Cartographic Technicians - Coast & Geodgcic Survey
(supervisors' ratings of Learning Ability, Job Knowledge, and Overall
effectiveness! The differences between the means are plotted“in term&
of rstandard deviation units, showing the Caucasian mean as point of |
departure. .

Table IV-6 shows the intercorrelations of the ratings for the two

ethnic groups in the Coast & Geodetic Survey samples. It can be seen

L]
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B

that the intercorrelations for the Black sample tend to be highbtr on
the whole than for the Cauéasian sample. It appears that in ratings of
#

Caucasians there was more-differentiation on the basis of the behavior
§:~ 2 -
defined by the separate scales, whereas supervisors tended to rate the

;

Blacks on a common factor across scales.

\

_Inventory Management Specialists
" Two types of criterion measures were used in this study: Super-

visors' Ratings (nine scales describing aspects of performance on the

job and a rating of ovérall effectiveness) and a Wprk Sample.

Rating Scales T

— [y

—

vThefratiﬁéwscales are described below in behavioral terms relating
to job performance:

Organization

Ability to organize work, plan ahead, and :ssign priorities

Interest

«

"7 -—-Interest-and pride in-work and initiative in improving
performance

¢

Learning Ability

Ability to absorb and understand new materials and techniques

Communication

e . e b4 58 R R M o

C TAbility to communicate effectively in person and in writing

Technical Knoﬁlédgeijng:KHOWIéagﬁ)I -

.

Knowledge and comprehension of the body of technical infor-
mation and procedures surrounding the job

Stability/Adaptability

Ability to adapt tu uew procedurec and conditions; stability
in emergencies

B

88
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Dependability
‘ Reliability in carrying out agsignments with minimum )
sugpervision % :
Judgment ’

Ability to use practical judgment in making decisions
and solving problenms

"’ﬁoogefﬁtion

Ability to initiate and maintain effective inter-
personal relationships with others on the job

Overall Rating

Overall effectiveness as an Inventory Management
Speﬁfalist

Work Sample

As describeé more fully in Chapter TI, the Work Sample is a simu- \
lation of the job of an Inventory Management Specialist. In the test,
the)subject is presented with a set of probléms like those usually ;n;'7

countered in the job. The scoring dimensions are described below: }

Takes Leading Action

Takes action toward solving the prdblém (asks for
information, decision, advicej;.initiates necessary

docunments)

Uses New Procedures

LY

P
Uses new procedures in taking action onwprobiens .
(refers to or uses background information, pro-
cedures and codes, forms provided in Work Sample)

Shows Inventory Management Knowledge

Shows inventory management knowledge (drafts mes-
sages, shows understanding of MILSTRIP, takes
actions not specific to new setting based on
present knowledge of inven:ory management)

Analyzes Problems 2

Analyzes problems (takes into consideration ,

N ‘ . 1
Q ’ 89 ‘ . o
|
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- »
background ififormation and information in other
problems to (analyze situation, make recommendations,
. or arrive at decisions beyond whiat is specifically
asked for in problem)'

.

- Organizes Systematically

Organizes systematically (recognizes priorities)

~ ?
Maintains Control . ,///

Maintains control ‘(makes prov;Sionxfor follow=up;
redords information on ifwentory refords)

Iy \

Follows Directions

\
\
Follows directions ‘(dges what is asked in problem) -§

Y &

Productivity

v

Amount of work accomplished (number of usual actions
taken, number of unusual actjons taken, number of
problems worked on) . |
Quality of Actions //' "

¢ v . -

Quality~o£~Actlons_£aken“(from:saerlng key-developed

from pooled judgments of appropriate and inappropriate

actions)

Rating of Overall Performance T
4

Rating of overall performance (scorer's judgment on

« @ 7-point scale of how effective subject wodld be in

the assumed’ role, based on initial handling of a

sample of the“wogk).

/ Y
LY
Ethnic Group Comparisons

Tables IV-7 and IV-8 show the means and standard deviations for

’

the Supervisors' Ratings apd the Workhsémple for -Inventory Management
- .- . AY s -‘

Specialists’by -ethnic group.

Black ~ Caucasian Comparisons

Supervisors' Ratings: The mean supervisors' rating for the black

Y

’

sample was significantly lower (at the .05 level) on only ope scale

~

(Technical Knowledge). The\size of the/differences was less than one-

90 -
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third standard deviation. Caucasians received very slightly higher
_mean ratings on all other scales with the exception of the Cooperation
scale, wPere the mean rating for the Black sample was slightly higher
than for the Caucasian sample.

Work Sample: For the Work Sample, all mean scores of the Black
sample were lower than for the Caué;sian sample. The mean score dif-
ferences were significant at the .0I level. 'The size of the
diff;rences was about two-thirds standard deviation on most scores and
almost one standard d:yiation on the Quality of Actions score. The
standard deviations of the Black sample were somewhat smaller on all
scores than for the Caucasiaﬁ sample, indicating less dispersion of

scores.

Mexican-American - Caucasian Comparisons

7

Supervisirs' Ratings: The mean supervisors' rating for the

Mexican-American sample was significantly lower (at the .05 level)
on only one of the rating scales (Communication). All other mean
differences were trivial, in some cases favoring the Mexican-American

sample.
!

Work Sample: None of the mean score diffexonc%s Egtween the

1

Mexican-American-sample and the Caucasian sample was significanc.
On some of the scoring dimensio=s, the small mean differences favored
the Mexican—AmericazF; on others,\;he.Caucasians.
Figure IV-4 shows graphically the differences betwee paucasian
mean scores and Black and bhkican—Ameri;an mean scores on apti;:;:\\
e . .
tests (see Chapter III) and seleFted criterion measureé fog Inventory
Y .

Management Specialists (supervisors'mratings of Learning Ability, Job
' . ’

-
-

' F. 91,
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Knowledge, and Overall effectiveness; and Work §ample Overall Per-
formance). The differences between the means are plotted in terws
of standard deviation units, showing the Caucasian ggan as point of
departure. ) |
Table 1IV-9 shows the intercorrelations of the criterion mea-
9

sures by ethnic group.

Ratings with Ratings ComparisoAs

. The intercorrelations of the rating scales range from .46 to
.84 for the Black sample, from .34 t| .83 for the Mexican-American
sample, and from .41 to .85 for the Eaucasian sample, perhaps again
indicating a tendency noted before for the Blacks to be rated onva
common factor across rating scales. In looking at a distribution

of the correlations by ethnic group, the intercorrelations for the
Mexican=Américan sample tended to spread more widely over tlie range
than for either of the other groups. Some slighé indication of the
emphasis given the various characteristics described by the scales
by the supervisors can be noted from the intercorrelations of the
rating scales with Overall Rating. For the Blacks, the highest cor-
relations of scales with Overall Rating were Organizgtion, Interest,
Dependability, and Judgment; the lowest correlation was with Coop;r-

ation. For the Mexican-Americans, the highest correlation with

Overall Rating were Organization, Interest, and Stability/Adaptabil-

* ity; the lowest correlations were with; Communication, Technical

Knowledge, and Cooperation. For the Caucasians, the highest correl-
ations with Overall Rating were Organization, Stability/Adaptability,

and Judgment; the lowest was with Cooperation. All correlations

952
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with Overall Rating were fairly high, ranging from 154 to .85 across
= /

ethnic groups, so the differences are not very meaningful.

Ratings with Work Sample Comparisons

A
In general, the intercorrelations of ratings with Work Sample were

low, ranging from .07 to .35 for the Black sample, from -.07 to .42 for

the Mexican-American sample, and from -.08 to .34 for the Caucasian

’

sample. Correlations of rating scales with Work Sample Overdll Rating
4
for the Black sample, significant at the .01 level; were Organization,

Learning Ability, Technical Knowledge, Stability?Adaptability, Depend-
/ X
ability, Judgment, and Cooperation; for the Mexican-Americans, Learning

Ability and Communication; and for the Caucasians, all scales except
Dependability and Cooperation. The intercorrelations across rating

14

scales with the Wgrk Sample Overall Rating for thé Black and Caucasian

samplés again mzy be evidence of a common fact%r underlying supervisors'
ratings, but the reason the Mexican-American éample has different rela-

tionships is not understood. Later analyses may throw,more light on

i

/

these differences.

Summary

1
i

For the Medical Technicians and Inventory Management Specialists,

the mean supervisors' ratings are only slightly different for the ethnic
e f
groups. The mean supervisors' ratings for the Cartographic Technicians

|

again are quite similar, but differences do appear among the groups on

I

f
various scales, suggesting that some aspects of job performance for the
\\

. ¢
ethnic groups were seer differentially. For the Cartographic Technician

sample, multiple ratings were obtained at some installations, perhaps

increasing their reliability when averaged.
. \‘
93
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On the Job gﬁowledge Tests, the Black Medical Technicians ;hd the
Black Cartographic Technicians scored lower by about one-half standard
deviation than the Caucasian groups. The Mexican-American Cartographic
Technicians scored lower than the Caucasians py almost one standard
deviation (and one-half standard deviation lower than the BlacW.Cartc-
graphic Technicians). In the lacter instance, the Mexican-American
results on the Jab Knowiedge Test may reflect bias due to a language . ‘
handicap. (Blacks scored highé; on Vocabulary tests and some other .
tests involving language in both the Cartographic Technician and the
Inventory Management Specialist studies, although Mexican-Americans
scored higher than Blacks on rote memory, perceptual speed, number
fluency, and tests of general reasoning.)

On the Wor< Sample for the Cartographic Technicians, the mean

scores of the Black Cartographic Technicians were lower on all three

tasks than the Caucasian mean scores (at about the same magnitude).
However, the mean scores of the Mexican-American Cartographic Techni-
cians on two of the tasks were not different from the mean scores of
the Caucasian sample. On the Logical Con;ouring task, the Mexican-
Americans were one-half standard deviation lower than the Caucasians
and one-third standard deviation lower than the Blacks, suggesting
possible differential experience on this task among the groups.
On the Work Sample for the Inventory Management Specialists, the L
Black sample scored consistently lower than boath the Mexican-Americans

and the Caucasians. This Work Sample, while highly verbal in content,

was devei;ped around the actual work performed by Inventory Managers,

and the language handicap of Mexican-Americans, reflected in their
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lower scores on aptitude tests involving the use of-language (in which
Mexican-Americans scored lower than Blacks as well as Caucasians), ap-
p?ared not to be a factor.

Of the three kinds of criterion measures, the supervisors' ratings
appear to reflect least well the differences among the ethnic groups
shown by aptitude tests and other criterion measures. Further examina-

tion of rating variations and sources of rating bias will be made in

*

Chapter VIII.

Black subjects scored less well than Caucasians.on the Job Knowl-
F
edge Tests in both the Medical Technician and Cartographic Technician

.

‘studies. The Mexican-American Cartographic Technicians appeared to do

less well on the Job Knowledge Test than their performance on other

measures would indicate. Whether this is attgibutgble in part to lan-

’
¢

guage handicap is not clear. !
— I

The Work Samble, with the exception of the Logical Contouring task

for the Mexican-Americans, appeared to elicit somewhat consistent results

from the ethnic groups in the Cartographic Technician study.” On the Work
Sample for the Inventory Management Specialist study, the Blacks performed

. consistently less well than the Mexican-Americans and Caucasians, but they

| also had lower aptitude test scores in general (With the exception of the

-

Vocabulary testc mentioned above).

R
/
-
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Table IV-1 -
) 4 SUPERVISORS'-RKTINGS AND JOB KNOQLEDGE TEST SCORES
, 7 MEANS AND STANDARD DEVIATIONS
BY ETHNIC GROUP ’
Medical Teéhnicians )
Criterion Black Caucasiah‘
Measures N = 166 , N = 290
) Mean SiD. Mean S.D.
Rating Scales .
Flexibility - 5.5 1.8 5.4 1.8
Organization 5.7 1.8 6.0 1.8
Interest 5.6 . 1.8 5.9 1.7
Learning Ability 5.8- 1.9 6.0 1.8
Job Knowledge 5.2 1.9 ' ‘5.3 1.7
Teéﬁnique i 5.9 1.7; ) 6.0 l.i
Low Need for Supervision 5.7% 2.0 6.1 1.9
Communication ) 5.5 1.8 5.8 1.8
Overall Rating 5.7 i.9 5.9 2.0
Job'EEBGIEaga‘TEEE'““—-\\\\\\ 31.4%% 10.4 35.7 9.4

~

*Significantly different \\\\\\\\
'. from Caucasian mean at .05 level’ -

*kSignificantly different.
from Caucasian mean at .0l level

96 ‘
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, R ”°Tab1e w2 3 S - -
& '_ BEREN INTERCORRELATIONS OF CRITERION. MEASURES BY ETHNIC GROUP | g
o . ‘A (first line Black sag;le, second line CaucaSian:sample) ‘ \\;
o A ; . . Médical'recﬁqiciéhs Co , |
N ‘ R '» SR Job ' .
Racing Scales. R % 'gs,l(ge e R§ Rnowledge -
9 rest-

C . ' 7 \, X .
. © Ry Flexibilicy,  1.00 .79 -.75- .80 .77 .76 .70 .65 .77 .5
e e 1.00 .71 .61 .73 .55_ .66 .65, .57 .89 .3

’ © N ’ = = _ - T s s _
. R, Organization S a6 .77 .72 .76 .78 .68 .78 .4
L. : ) ®T " 700 .71 .64 74 ;767 .61 .74 W2

* . Ry Interest e 73 .70 .73 469 67 .74 38 i
: : : 70 163 64 .72 .61 .73 .22

. R, Learning Ability .84 ¥82 .79 .75 .80 58
. — . .72 .75 .71 .66 .74 .35.
" Rg Job Knouledge ' .79 .75 .78 .77 58
) ’ .69 .73- .70 .72- .35 .”
. Rg Technique ’ .79 .72 .81 .49
R - : 3 o o .73 .65 .75 L23
,R7;L6w Nééa for Supervisiqn B R L_ «73 .79 .43
© e L ) : 7Y .77 <27
- Ré Communication - g L W10 +50 '
) . .65% .27
2 - . i : . i T
, R, Overall Rating . ¥ . W45
° - e T 25
. ’ < VA i
- . \A . . ‘ R .o . . . ‘i
G Job Knowledge Test ’ v Ce . g
i K ’ ~ = - - - T «;;1“
P . s \ ’ -»}
v \ [
Significance \r -
4 \ :
. Black (16 = significant at .01 level
/ sample . .21 £\§igni£icant at *.05 level /
™ Y |

siénificént at. .01 level

‘ . Caucasian 11 1
significant at .05 level | ¢

- sample .15

S




Y SUPERVISORS' RATINGS JOB KNbWLEDGE TEST AND WORK SAMPLE SCORES‘

\
. MEANS AND STANDARD DEVIATIONS BY ETHNIC GROUP

;- b Cartographic Technﬁcians (TOPOCOM Sample)

- Rating-Scales

e Aecuracy-
Inferest .
‘Learnifig Ability .

Need for
P ;Sfuiﬁ’éi‘fxiivs‘ion

Persevérance
;50verall,Rating

Job Knowledgg Test

?Wéfk,samﬁle

' Restitition

,iﬁgf631;COntourin§

Pulisup | o 3%

Composités

~ i ;o

. *Signfficantly different
f'“f“““f?bmeaucasian mean at .05 level

**Significantly different .
from Caucasian mean at .01 level

,#Obgained by standardizing and combining the raw scores for the separate tasks:

.o /

35, 4k

17.3%
8.8*% -

18.3%%

Y

&
Table IV-3

-105- ...

i

Blackv MExican—American
,Neidi- N=101 °*
Mean  S.D. Mean. S.Dv
S.4% 1.8 5.8 1,7
5.3%% 1,7 5 9 1.7 °
S.4% 1.7 5.6 1.7
5.3 L7 5.6 1.8
5.9 1.6 6.3 1.7 .

. &
5.0% 1.8 55 1.8
6.1 1.6 6:6% . 1.5
5.5, 1.9 5.8 1.6

1.4 # 30,6%% 10,0

I

6,9  ~'18.8

7_;5 »

3.4 7.2%% 4,1

. 5.4 12 2

5.3

9.2 -17. gk 10,7

¢

Caﬁcé%ian L

' Nﬁé;j .
‘Mean:_ S.D.
5.9 ii?
5.9 126,
5.8 .. 1.7

546 - 1.8
6.2 0 1.7 %
5.9 1.7.

,.40.3  11.6..°

19.1. 7.6

9.6 2.9
12.6 ° 5.1,
21,6 8.9 .

¢

56;7 >.7 - 1.8": i * A.A & A"
C.6.1 0 L6 e
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R . .. Table IV-4 e e

p Intercorrelations of Criterion Mez;shre's by Ethnic Group
. Cartographic Techm.clans (TOPOCOM) .
. (Black - flrst 11ne- Mex:.can-Amerlcan < second 11ne° Caucas1an - th:.rd line)

.o e : . - ' - O
1 . R }}gii::ng;ch:z%lyes Rl. R2 ‘RB - Rlx RS 'Ré - R7 ' ‘28 _JK’I‘ WSl, WSZ hSB i Cqmp

00 b B Bu—TTT .86 .69 8 .22 .09 .08 .1 i3
_ @ —8. .89 .90 .78 - 85 .78 - .90 k2 .22 .29 7 .38 4L
L e T 00 .87 .79 867~ .77 .8k .75 .88 33 .20 .08 .16 2%

’ ﬁl‘ -Accliracy-

b
1

sp e Ry Gmterest. . L =4 T4 T2 L 15 .78 .79 .15 .0l »*:O;Z*W'.OIWMOL
2 / .87 .83 - 1% .83 .86 .81 7. WM .21 .32 a2
e 779, 65 T8 A7 7 -3k 100 11 26T 23*
R-'éérniﬁg‘»&ﬁility- B .75 .85 62 .83 35 .1 1Y ¢ a8 o2
.3 c . 92 .79 9% 75 88 .51 a2k .27 Lh2
s S : 85 .73 .85° .eh 83 .bg .23 il W27
"R, Job KoiWlédge N £ - .13 .90 .68 .85 .3 .3 ,—;3 18
o ¥ ‘ - 8 .93 .72 .88 .37 .17 .21 38
- N - . : ; oo i Wbt - .89 .70 .85 .38 .17 i13. 23
b " i . "L Rt ; R . LI . LT
. "R;:Déic‘t,éi‘iw‘ : -~ .75 68 76 12 0 .10 =02 W07 . 078
: L o ) - 81 .68 .85 .38 09 W38 sk 44
- - ‘ e T8 59 .. .80 .27 .17, .0b A7 .19‘

‘ 6 Need for N "‘, . . " .13 .86 3L :{‘10 .1—1. oih L7
N Superv151on - . : - ~ 73 .89 - .hh‘ 16 .2l b T

¢

R; -Pérsgyeérance o LT - N:: N 05

. ‘ ‘ R C s 28 e o2 ;15

"« R, -OVerdll Rating . . - s 2 s

s 8 _ ) e * sh2 o 5. 029 :36
L . .- . : 36 At .07 16
~ _.Job Knowledge Test - T - 22 - 31 shily
o . - L5 27 . .39
:. TN . . ) Ja - .30 k2
sy Restitution . : —- a6 .08
. ) ~ . N * 02‘9 17
: i = : . Significance r 210 -... ,_'gﬂ e
- \ ‘ - \ . A
- WS, Logical - ... s Black, ° .25 = significant at .01 level ¢ == who T -l
= Contouring & .20 = significant at .05 level .ot T b3
- Méxican- ° . - T ) .27
. ] . S . American . ° . ' o s
i WSB, Pull-up . v samples ’ b ot PR

significant at .01 levell
significant at .05 level

Cduéasian ' .18
sample .14

. -

S; Composite
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Table IV-5

-
-
w

i

.

Cartographic Tectinicians (Coast & Geodetic Survey Sample)

»

by
Accuracy

Tnterést

.Lga%ﬁiﬁg Ability

>

o

Job Knowledge

 Dexterity

nfﬁéééﬁfEr:SdBervision

~ Gvérall Rating

.-

'Y

v~Péf§éVéfance - s

. *Significantly different
from -Caucasian mean at .05 level

.**Significantly different ‘
. from Caucasian mean-at .01 level‘

A\ S

*

-

5.5 .

Black

T N=3§°

Mean

5.h%.

5.1%

4.9kk

S.D.

t

1.9

C

a 2"‘2\

2.1

L

2.1

*

<
Caucasian

© N=50

Mean

A

6.1

£ Y
6.1

6.1

6.0

i

/

i

"

S.D.

1,6
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- 1. Acturacy ' \ 1.00 .89 .85
> h . ~ 1.60 78 .82

' ::rq\I}q‘bgr'e‘s’t _ - - .81
P sy L 69

~ léarging R
- ABility * i -

. R ] .
T, Jab. Knowledge - N Y- LB6 .90 .80 .
oA LT s
"7 . . ///‘ i ° .6h 76
:“*;7"""" ‘Tj:“" e > /’g' . ’ - v ‘. -
iy 5¢- Dexterlty S . -~ - .83 73
7 . o a2 AT
/’ . . . - 0) , \ .
i .. 6. Need for e oo == 7b
- a Superv151on : . :
- 5 y ) . -
! . 7+ _Perseverance - ¢ -z
oo+, ./ 8. Overall Ratlng = < .
g:f‘/ "7‘7 . r*f o ) \\ . ) o7
/ . n e . e ! . - \ ) :. 3 ’ -
T . Significance r, 1 : -
Black - 42 =§significant at .01 level
- . sample .32 = \significant at’ .05 level.
¥ Caucasian .29 = significant at .0l level )
‘Satiple * 37 = significant at .05 level .
: ' ¢ e e T
° ’ ) - ._/"*“'"W(:M
g e T '
. [ jl()él - N "

] Table IV-6,
« ¥ -

INTERCORRELAIIONS OF SUPERVISORS' RATINGS BY ETHNIC~GROUP

.87
.79

'
87
070

92

.86

+

4

_—
///‘. 76

.82
X1

80 = .79 .

.56

.81

70

.8l
86

1

8l
.66

Cartographic Technicians. (Coast & Geodetic Survey Sample)
\ M
(Black - first line, Caucasian -‘second line)
o S 3 L 5 6

.93

+75

.72
.55

62

P

,k9‘1. .

. 88;

.93,
82

86 -
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s ~ Table 1y-7 : R

L YN
.

MEANS AND STANDARD DEVIATIONS FOR SUPERVISOKS' RATINGG

oot . BY ETANIC GRODP ° : -
."j. : Inventory Management Specialists e L . - s
;;_ R . * Black I 'Me;cican—American ) g Caucasian
Y * . T . ’. % 3 . - -
B ‘ N 5 5 T . s N=74. . ONS205 . . - s
;;. ‘,". : l‘\‘* 7 . : . l“,. - ! . . * " -r ; > ) ’ ) )
RS ;Rat}ing‘ ~Sc'élés **  Mean S.Dx ' Mean -§.D. ;  Mean, S.D, °
Organization ., 6.0 1.9 V6% Tl 627 LY .o
‘ *Inte’rest L. 6.0 197 6.3 1.8 6.1 1.8 A
P . 3 . . . - : Y - “‘ _N ™ ~ . .
: . Learning .° : .- A . . - B
e Ability S, 60, rd. .6 1.8 6.1 1.9 -
S T e P . « o -0 , ERVC T
T Communication / 5.8° .77 5.5+ 1.9 _._ 600 - 1.8 SR
» 1 _’ ‘/ - * s, . - ~ ) T [

A . s ) . ) ,
f" ’ Technical .o 3 ) . s
< > »8% - . . . LA
5*;, K ‘K owledge v ) 5.8 1.9 . 6.3 %,6 6.3 . 1.8 i :

o Stability/ . RS -
g V.AdaptabiliEy 6‘.0 - _1.9. ’6.1 —1 6 96..‘0 1.9
AN ) ‘- ) B ..i? ¢ i “ . ‘\
) pqp,er_i@ability ., 6.3 2.0 6.6 1.6 6.5 1.8 R
bt R ot e g TR S
Judgnene. ™ 6.2 1.8 653 1.6 * 6.3 . 1.8
7 (‘noperation R 2 R 1.6 " 6.9 1.6 7.0 ‘ 1.5° -
Overall Rating = 6.2 - 174, 6.4" 1.7° 6.3 - 1.7
. B T wa . [T . L

? S ~ o - ’ LCT R S - d .7 S

S *Signifi'cantly-« ifferent Y S . “ - : 5
P T from Caucasian mean ‘at .05 level . . . ‘ o - !
e n T, < . v 4 ° . 1 ’
B s T . ’ - ‘ -
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-\ . & - - LY
S ‘ - Table IV-8
MI:ZANS AND -STANDARD DEVIATIONS OF WORK SAMPLE DATA
. ) BY ETHNIC GROUP
4 ' Inventory Management Specialisi%
2 ’ Black Mexicaﬁ-Americargw Caucasian
cel T N=100- .N=59 N=171 »
. Work Sample - ‘ e
Dimensions . -Mean S.D.. -Mean . S.D. Mean S.D-.
Takes Leading . 2.9% 2.3 4.5 2.9 4.4 2.8 .
Action : Tl . L N
. . * . 3
s Usgsilew 7.4% 3.8 ¢  10.0 5.1 10.2 5.2
B - ~# T Procedures . “
- Shows I, M, s 3 4 :
; “ ’@ngdge 3. 6** 2.5 5.1 301 501 ~ 3'.0 ;
ie - . -':i:\f-.\'\ - - ¢ . CL
f Analyzes 1.5% 1.4 2.2 i.9 2.6 2.3 :
o Problems : :
Ot ganizes ek | : , a
;!' - SY$$ématically 4.% 301 600 . 3.% 6o£ _4.‘0 > :
i . [ Maintalns 1.8%% ' 1,60 3.2 2.3 2.6 2.3 §
Lo :__A_v,;.(lpntw}:ols . T ’ E : :
Follows 3.9% 2,1 . 55 . 3.1 5.6 3.2 N
: -Directions ¥ ‘ , »gl
_ Produttivity  44.6** 223 58.8 33.4  57.3 ° 34.9 2
: ‘ §
; ruali :
o N etione fo.zm - 52 14,0 6.4 14,5 7.0 |
Rating 'of - ) . )
Overall - 6. 6%* 3.4 9.0 4.1 8.9 4.5
) : Performance -
**Significantly different
from Caucasian mean'at .01 level
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: - - > 8 - e T W T :
L. \ Va/lldlt}’ °J Apt:lt:ude Tes'ts for leferent Et:h'nie Gfoﬁps ..
. . f /" -©
M‘___,;,e-wf ThlS chapter déa‘ls w1th ﬁﬁ valrlty of t:he aptlt:ude t:est:s des.crlbed ] ‘
2{’ . . = 3 - .t ) )
: in .Chapt:er I1L, as measuréed by the degree : of their re‘i"’aga‘ionship with the T .
: N A Eo. . .\\;& : ) ’ . . N . R : ) - "
Lo - criteria .of job performanc;‘ehde\scp_bed in Chapter IV. The questions to be
*.explored are:- 1) 'are the selected aptitude tests valid predictors of job :
.performance for the occupations studiedj 2) do the validity coefficients
s. . " . ,}-' % . . . ) i . ( N . %3 i . r;
i. : thaiﬁed differ for the skparate 'et:hnic‘grpups; .and 3) do the validity o
i L coefflcienrs dlffer for the varlous crlt:erion measurés? In the following W
: L - ; . .+ At ’
- = {« " - : " : Y ) " )
. : ) ’~se§§:‘i9hs, the— relat»ioh'sh’iﬁs between aiit:it:ude ‘test scores and 1) ‘super—
: - e .. e . - = ; .. /
vigors! ratingg, 2) knowledge test scores, and 3) workysample.measures :
: e «—wi~1:1: ‘be discu y-occupation and by .ethnic group. & .. LG
-7 \balld of, Apt:it:ude Tests Againstf Supervi"sors," Ratings - P
’: - e In this sect::.pn, correlatldns of _apt::l.t:ude test:s hth supervisors' rat- /
. ~ . -~ » e 'a I Y . I E:
"ings on. two rating scales used for each occupat:ion ~st:ud1ed are present:ed. )
e T L . .
.,. d .y Tl)ese rat:mg scales are' 1) Learnlng Abllity (rat:1ng of ablllty to learn "
N A ¢ .- \ " i Tt
v . <" & B R
’ N on t:he JOb) and ‘2) Overall (rarlng of overall effect.lveness on t:he JOb)‘ -
;. 4 . .
- P % > - . P
' The fnst of these was chosen s:.nce abillt:y to learn on the JOb would ;
i {‘“‘*appear_ to’ be closely relat:ed to the purpose of most of the apt:it:ude tests. ,_';1
s e T T e Ty - . ° & - - - T ‘Z
. ’ ’Correlat:.ons of the aptitude tests w1—th the ratings of overa’-L.parfornance o
- :7 .‘“. .: i P e L :
- . ‘will give an 1nd1cat:10n of - t:he ext:ent: t:o‘“which t:he abllitiés measured by
: . e s '"5 . K
Pl ihe ,t:est:s 'relate to effective 305 performance.l - . ’ =25 e
: - s ! 5 .t ’ :
By .., * ) = - . ol
PR Table V-1 shows the correlat:ions of apt:it:ude tests with supervisors' Lo
.- ! : i : e . . R
. “ratings for.Medical Technicians- by ethni¢ group. It can be seen that (1) P
s ‘_., ) . » 3
. ) o' s R . . " -
’ﬂi » x ] S - i g
“Validity coefficientg for aptitude tests against superv:.sors -rat::.ngs )
., ‘ on all scales for the three oc%upat:ions studied are shown in Appendix :
; - Tables V-A, V-B, o\ and V-D. . 2 ;o
. . oor - . z
I R ‘ T e . :
ER . % * N
f‘ ' Q PE ) ? 4 ~ . ' “ * b ¥ ‘) ;
"ERIC -~ o, / 110 : S
. .7 y - o . . : :
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corresponding, coefficient, for Ciucéasians. ‘

.xﬁ;ors’ ratings for Cartographic Techni.cizns ‘at TOPOCOM installations by

A . k) s . ..
abilities,,arithmetic, and reasoning have significantly high positive

corresponding coefficient for Caucasians. . .

tiOPOCOM technicians, although the sizes of the correlation coefficients

~126-

test validities are generally higher when the criterion is learning abil- *

-

h

ity than when it is overall performance and _(2) test validities are higher

. s

‘for Blacks than for Caucasians ol tests measuring traditional academic

3 -

areas (yerbal and mathemgtical skills), but higher for Caucasians than fog .

] T . . o T, e
Blacks on tests of spatial perception, finger dexterity, and rote memory.

Noné of- the correlations for Blacks is significantly different from the

.

. . . 9
~ ‘a n - . - . =

Table V-2 shows fhe correlations’ between zptitude tests and super-

il

->

héthnic.group. Again, the highest coefficJents are those against the rat-

- - -

iﬁgs on learning abilityh The vocabulary tests appear to have little or ¢

’no »alidity for -Caucasians or Mexican—Americans. While the coeff1c1ents

»

for Blacks are higher and consistently p051tive, they do not reach the

Y

level of significance. In contrast, the tests of spatial and perceptual

coefficients for all three groups against the learning ability ratings,

while against the overall ratings these coefficientsnare consistently

ﬁd§iti?ea although a number do not reach the significance level. In no

o

instance is a minority group coefficient significantly different from the

4
.

‘Table V-3 shows the correlations between the aptitude tests and the
¢ . . - T

two:ratingwscales"for Cartographie Technicians (Coast and Geodefic Survey).

The patterns ofrrelationshlps are quite similar to those, found for the

-

: o ) “ - . - ? .
arey in most instances,,a little highef. In every instance except one, .
3 : . L e
R N ° P . = - .
there is no signifitant difference between the coefficients for the
3 -, - > ' .

. v

e
o
-

WM




: . ' - -127- '
Caucasian group and the.coeffic1ents for the two m1nor1ty ‘groups. * The \

R

exception is the correlaEion between the Extended Range Vocabulary Test .

and:Learning Ability rating. For Caucasians, the coefficient is .35, "",f,.é
for Blacks, -.1l. The difference in -coefficients is significanb at the . - ;ﬁ ;;
- 0L {evel. - : N y e T

Table V—4 shows the correlations between aptitude tests and super- _—

iks

,Viso*s rat%igs for Inventory Management Specialists ‘by ethnic group

A

N Again, correlations of apt1tude tests w1th the Learning Ability rat1ng o
- fs . / - - ¥ ’ :
;g nerally ‘higher than correlations with the Overall rat1ng, ‘but the S

- "/' P R
f_/: E] ‘ 2 R

.. -diffe rences afe not very largé for this occupation. Although,all of the
: L a . . . .
L ;: - - - - A3 ~. '\I*

- 4

~coe ficients .are pos1t1ve, “the coefficients for the two vocahulary tests

- | S 2. - ) A
-8 .and”for the 0bJect~Number-(short—term memory)‘Test are quite ?ow. While

£ e ’._ . . . . ’
muchfof'the work of Inventory Management Specialists is verbal in nature, ,

1t appears that beyond .some level, additional 1ncrements of verbal ability

. t S .- $s
x . E

i or short—term memory do not affect supervisors evaluations of job perfor- _"_ :

-

. .mance. The other aptitude measures have substantial relationships with

. v

== - S -

supeFyisors'.evaluations.. In general, the relationships afe higher for
. - . 7

L . - . S . .
Blacks and Mex1can—Amer1cans°than for Caucasians. -

«
-~ .

Validity of AEtitude Tests Against Job Knowledgée Test Scores

+
P
~- ’ - H

, . For two of the occupations studied Medical Technician and Carto-

. graphic Technician, it was possible to obtain or construct ‘a paper~and:
—~—

pencil test of job knowledge. In both of these fields, this kind of

knowledge is considered essential to job performance, and can be acquired

T

s

/ ! >
on the job as well as through education or other training. A Jjustification
. e
for using a written test format is,the fact that use of written materials
. - [ N - z Ad =

. E and .communication in writing'is an‘'essential part of the job. ' sf

Q ‘ . ‘ | 5 oy 1‘112 - -:..5: . % - .

s : . - -

i
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. problems) for Cartographic Technicians :at TOPOCOM installations. A1l but . ) s

”

L - -128- o .
Table V-5 shows the correlations betweenAaptitude tests and Job Knowl® | . ;
”edgeilest scores for Medicaleechnicians. A1l di the coefficiegts are1
gspg’sif_i’ye, and all:coefficients“forathe Blach/sample arengggher thanlth%i:
icorregponding coefficiénts'for the Caucasian{sample. However, none, of the

Pl -~ . *

di ff ences between pa1rs of coefficients reaches the level of 51gn1ficance.

R . e

oy N ~ -

. Table V-6 shows the correlations betweenxaptitude tests and Job Knowl-

. BN

edge Test scores ior Cartographic Technicians at TOPOCOM installations.

\ ~
- - ~

All‘but one of the coefficients are positiye. ‘Two of the coeff1t1ents for

»

‘the Caucasian 'sample are significantly diﬁgerenti at the .05 level, from

x

7‘the cerresponding coefficient for one of the minority samples. One of these

o a0 3 7= !
- .

3 1
1nstances is for the Coordination Test, where the coefficient for4Cauca51an :

techn1cians 1$ .21 and the coefficlent ﬁor Black technic1ans is -.06. The. 1 .*;si

R ! N N i RN N ¥ . oy Ttk
other is for the Arithmetic'Test wheré the coefficient is .43 for Caucasian' 7
. 1. - . .
techniclans and 162 for Black~techn1cians. . S . =
Validity of Aptitude Tests Agalnst Work S ample Measures h
Work sauple problems, as descrihed in Chapter 11, were developed for

PR . -

\

: éhe Cartographic Technician and Inventory Managerent Specialist occupations,

' Table.V-7 shows the correlations between aptitude tests and the work oo :E

B . ' B N T <

§ ple Composite score (composite of « standard %%ores on three individual

P K4 -

‘one of the coefficients are; positive. The Object-Number Test, howeveré.hasi

a

very low validity for all three groups,,and the two vocabularyitestswhabe o T

e°sentially=zero validity for the Mexican-American group., For the first

.-, B * oy

i

‘16

vocabulary test, the coefficients for Caucasian and Mexican—Ameriﬂan samples -
' s .
are significant1y di‘ferent from each other at the ,05 level. . ) ; 3

Table'V78 shows the correlations between aptitude tests and the Work

-

s

e
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- - b -

. ;SamZ::/fzizg%l score for Inventory Management Specialists. All of these
’coepffcients are positive. However, the Object-Number Test appears to

-~

have: low validities for all three groups. For two of the tests, Extendéd

lRangeivocabulary and Necessary Arithmetic Operations, the coefficients'for

”thé‘Céﬁcasian and'Mexican-American groups are significantly different from

- r,‘ i

each .6ther at the .05 levelu‘ . - 3

'

?
™

Comparison of Validities AcrOSS Different Criteria . »
For cqmparison of validities across different ctiterion measures, cor-
. {

relation coeffic1ents between aptitude tests and- selected criterion measures
- ) i
have been plotted by occupation and ethn1c -group.. The points_have been .

joined to form what are- essentially validity profiles.

”w

i
| y

Figure V-1 shows profiles of validity coefficients for Mefical‘Techni—,

.cians for all aptitude tests against the Learning Ability rating and Job ’

types of -criterion measures are comparable in degree. - e

Knowledge Test scores for the Black and Caucasian samples. Itsis readily

.

I
apparent that the patterns are similar, with only small differences between

. , i -
“ -

the two oroups at most points. The -Black line lies above the Caucasian line '

-

I
at a.number -of points on. the LeArnlng Ability graph "and at al points on the

B

Job Knowledge Test graph, indicating higher test validities for the Black

group wherever this ocgurs. In general however, where a- test is valid fo;
. "

one group it is also valid for the other group, and validities for both

» ,,,

S FiguretVFZ .shows. profiles ofmvalidity coe£ficients for Cartographic —

Technicians (TOPOCOM) for all aptitude teSts against the Learﬁing Abllity,

v

rating, Job Knowledge Test scores, and Work Sample Composite scores for the

Black, Mexican-American, @nd Caucasian samples. * Here, again, .the patterns

+

are -similar for all thfee’gfoups,'with,few'large differences, , As pointed:

ap -




4
b3

;fnfgeneral, validities for the Black sample aré higher, than for the - ’

‘Qagcasian samples

’fC5uEa§i§n’sample§. " The validity “profiles for the three samples are very

; e 3 ey =
. w T g bEL i Tl -
R . - ‘ -

— . ¥ .
: - P
, .
» - v
~ . ks . ';. /::
‘ =130~ . . o
o L N RV
out. in previous sections, validities for Blacks and Mexican-Americans .aré PO

e . . v o

‘higherzthan'for Caucasians in many instanceés; and teststyaliw for one group59
J 0 ° »

>

-are. also valid fOr the other -groups, wftﬁbfew eXceptionsﬁ The d1fferences
“ ,”: ;Ac ) S e B

i test validity across critérion measures may be interﬁ?eted in view of=

e : H .': ’ oL . .}(’ - -
_-the aspects of Job performance being, measurEd.“ For example, the vocabulary .
o e . o - _

tests have higher valldities when the criterion iéDthe Job Knowledge Test -

N :

than when‘the Lea%g}ng Ability rating orhWork Sample Composite score are. o °é
) the crlteria. A measure of rote memory (Objzct-Number) has more relatlon-m , .}é

ship Wl;h ‘the Learning Ability rating and the Job Knowledge Test than withv ' ’;fé
7 the Work Sample Composite score.. DA I ' -“; "‘. 1,.4 ‘7‘f7 o ’

&

Figure V-3 shows proflles of validity.coefficients for Cartographic

Iechnicians (Coast and Geodetic Survey) for all aptitude tests against - -

_t_ ' M . ¥

) the Learning Ability rating and Overall Performance rating for the Black -

. -
and Cauca31an samples (supervisors aratings were the only criteria for

Q N ’

*this:group). The larger diffbrences in validities between the two, ethnic

2 ] » -

samples pointed out in. 4 previous section‘are easily seen in thisAfigure;

’

Figure V-4 shows profiles of validity coefflciean for Inventory
Management Specialists for all aptltude tests-against the Learning Ability\(

rating and the Work Sample Overall score for Black Mexican-American, and . -

ny

e wm o]
L i

~ N

' s1milar for the Léarning Ability rating. For the Work Sample ‘Overall

-
b

score, the Black and Caucasian 1ines follow each other closely, while the ‘j
ﬁexitan—American profile reflects the higher validities obtainég/in general' ~ f

'for this samplé.,  The same generalizations may“be made, however, that tests

1 . . [
. .
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%

valid for one group ;end to be valid for another and that validities are

PO ,.A . e EN 1 .. . .n

generalizable across different Qypes of criteria?w
- . - ‘,‘\‘ - N
5 . M s Summary ,L"

v,

In the studies of Medlcal Techniciansﬁ Cartographic Technicians, and

InventorijanagementTSpecialists,_aptitude tests, selected after ‘careful

stuﬁy,of the job; wereﬁcorrelated with threehdifferent kinds of criterdas

Supervisors Rating cores on*Job Knowledge tests Jand-scores‘qn Work
. . N s Y . .
Sample tasks. These correlations were. computed separatel§ for Black
O

e T g O

Mexican-American, and Caucasian jobiincumbents. - - &

-

- ~

"W
~In. a few instances, particular tests.showed little or no validity for |

- % o

o one Or. more ethnic _groups. HOWever, most validities were subsr“ntially

@

positive for all ethnic groups, for all criterion measures. The degree

of relationship was essentially the same for all three ethnic groups. Out

of 229 comparisons between correlation coefficients for the Caucasian
sample and the.corres onding coefficients for the minority groups on the

tables in ‘this Chapter one such difference ‘was significant at the Ol

1evel§and six were significant at the 05 level This is fewer than would

. t . .

Ahefexpected by chance. In five of these seven instances; the higher

-

icoeff—icient was for the minority group.

T

\ ‘

;//7
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) . 5 v Table V-1 -
- h . ) // )
o e Correlations Between Aptitude Tests and Supervisors Ratings
o ) . for Medical‘gTechnicians by Ethnic Group
’ o ,/' . ,
- - Learning Ability Overall Performance °
: ’ T, ) ’ Rating ‘Rating - -
- Bléck Caucasian Black ' ..Caucasian =,
. , I . ‘
~ Test /N=168 N=«285 " N=168 N=285 , -
- * /" .
© Subtraction & S ad ' . ) .
e *k *k . 20Kk . <13%
. ' jMultiplication . -36 'zlf < '_29 . 13,
. qugbu;lary Y . 20%% .07 .09 - 106 ]
- - . . s L - ' ] ’ 37
-0, Hidden /o .02 .12% .02 . 05.
L ¥ Figures - ) .
Y s —an-f... e 3 ’
. Necessary o, - T
- JArithmétic 34k . 30%%* . W17% J16%%
. Opera’i:ions .
: | » ) ' 4 Q :
e " Pin< R 5
. . - *k *k L19%
N Dxtersity . .20 L 26%% 20 12
1 ’ // ‘i‘?“!!‘.bﬁr g i 264 o 16%% 17% .04
PR ‘Comparison R T ' :
o - Gestalt " ' *'* ) ‘11'
. . "Completion .18% .19% : .05 . .
p P.:i,‘ctulje .06 . 20%% -.02 L15%%
i _Number -
- o 15 - : ' * s
: + Taper ok 28 .08 a1
. Folding .21 \ 28 0 . ]
* si‘énificant at .05 level
*% . signi{si'cant ‘at .01 level ! -
‘ * ( - - -
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. : Table V-2 . . ) :
o h ) _Correlations Between Aptitude Tests and Supervisors' Ratingsa { i
é’ L for Cartographic Technicians by Ethnic Group (TOPOCOM Sample) . Pl
:‘ - - - ; » »
: ’ Léarning Aﬁility gating Overall Performance Rating‘ z c.e
: - Mexican- 7 Mexican- - )
2 . Black American Caucasian Black American Caucasian i
: Test ~ -N=101. N=99 N=240 ‘* N=101 . N=99 N=240 i
o rCoordination . .15 ‘.17 .2%**5 . .04 .05 J18%% T
: ,’Hidden Figures . 29Kk 41k L25%% J21% 29k 2Tk e
e .-"Vocabulary o A7° .01 .03 19 -.02 .01 f
¥ - - ) .- .
L :‘Objeet-ﬂﬁmber o, o21% .12 .19 .01 .02 :
: «Card Rotdtions  .28%% .19 .16 .04 L26%% :
M Lo ® - . . 3 ,
: " €S Arithmetic’: L2kk L 34% L 25%% J31kx 0 L21% L 24Kk
: Map “Plinning - ,33%kk ,39kk LS J24%k 23K " 30%k
: Surface * SRR 35Kk o 34k 28Kk L 21% .28
: -Development .
4 Maze-Tracing . .20% .33k 32%% 14 .15 L27%k
: Speed, - =
2 -Following Oral ok ’ % *k ! ok
- Directions . .32 .32 .33 .l% .15 +25%%

identical # L33kk 26k . 20%% L21% .18 4%

Pictures : .

_Extended Range - _
vo‘:a'bulary 0}6 .07 "005 ‘ 017 ) 7003, .0? -
Necessary x> .. :
Arithmetic . W32%% . 36%% . 29%% .25%*% W22% g**
‘ Opératipns )

-
£

* gignificant at .05 level
k% %ygnificant at .01 level
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Table V-3

Learning Ability °

Rating,

Black

» N=38

* i.', . 1y
0 © hﬁ\
26 .

J40%

LGk
i
LSLk% .
e

«53%% *

.21

J43%%

51xkx &

«35%

s

* significant at ,05.level
*% significant’at .01 lesel

Caucasian
N=50

;12
L 5Ik*"

.02
.09
.39%%
L 48*% .

5%k
4TEE
45Kk

. 52%%

Overail Performance:

”

‘Black

N=38

13

" 32k -

" b4Fk

.21

«33%

Rating

v

Qaucasianf
.N=50

e
‘

L 48**
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Table V-4
. Correlations Between Aptitude Tests and Supervisors Ratingq )
) for Inventory Managers by. Ethnic Group -
o s
PR ) - * . ) . ) >
e Learning ‘Ability Rating Overall Performance Rating .
. . Mexican~ Mexican- ]
£ Black American. Caucasian Black American Caucasian
‘ “Tést . N=112  N=72 N=191 - "Nzll2  N=72 . N=191
i k) :
: ~\
‘ _ ‘Number- Comparison LW34%k 33k%x T 34k CL29%%x 10 J28%k
*Hidden Figures 3TRR 32kk 08¢ J30K% L 25% .10
‘Vocabulary -~ 10 .15 ¢ .13 .14 .04 - 12 #
Object-Number - .03 . .06 . .06 04 .00 07 -
Lettér Sets 1%k 24k . 25%% 32xx - 04 .21k -
Nonsefise Sk .
Nonsense *k LLOkE . . .33%% . N
_Syllogisms .26 ‘40 .13 . i? . 33 1?‘ *
g Subtraction & ' : . )
e ubtt *k *k ** *k * *k
" . Jultiplication % 435 .36 .31 .39 . 25%, 324
Extended Range .04 .15 8% .03 .10 .14
Vocabulary . ) .
N ‘Necessary .
» Arithmetic - .36%k .39%% . 28%% J34%k%25% L 25%%
Operations . )
. .. ® £
Following Oral ;
S ) : ** * * * * .
3 Directions .35 . 34% .18 .22 .25 .13
_Inference L30%% .22 . 21%% 23% .13 204 .

< -

, * gPgnificant at .05 level:
** significant at 01 level

=

T N !

. Say, o

¢ T FSEE' (VA & QR) .30%% . 32%% . 28%% . 24% $24% . 22%%
|

l

|




Correlations Between Aptitude Tests and Job Knowledge. Test.
‘for Medical ‘Technicians by Ethnic Group *-

" "Test

" Subtraction & ‘
Multiplication ,ﬂ\\\

Vocabulhry*,

-

'Hidden

-

w7

Figures ' -~

Necessary
Arithmetic

* .Operations

" Pin~

Dexterity .
{

Number
Comparison

Gestalt: .
Completion

Picture.

’ Number

" Paper

Folding

=
il

* significant at
** gignificant at

.05 level
.01 level

.Table V-5

Rlack
N=168‘

3k

L L 32%% \\/,

le -

>

¢

Caucasian
N:297 °

“
v
)
’
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Tablé V-6
“ ) Correlations Between-Aptitude Tests and'Job Knowledge Test .
. . - for Cartographic Techn}cians by Ethgéf Group (TOPOCOM Samp}e) .
L - Mexican~- . ' ’&1
I . “Black _ American’. Caucasian * -
Test N=101 N99 N=241 .
. - . . ‘ . % ) , . ::
Coordination <+ =06 .18 :.21?*~, B
» - ,.' ) ) . ‘ o - T ST :
Hidden Figures R G1k* J45%% LI
. 2 9 . ] : . . ..
_ Vocabulary [ L4bkx . 22% LU
. " . :?‘ e %
 Object-Number . 28%% .10° e W17%
"+ Card .Rotatiohs L .;2** « 34%% 733*&:
Cs Arithmetic 62K SRk G3RE
C e A ‘ = - L -
° ' Map Planning ’ Sty W35%% i 42k L36%%-
. Surface ’ . caxk " - . .
Develupment -}f58_ ' +33 - '54_
.. .Maze Tﬁg@ing S - $36%% - 46k -5, 37%% |
. '. . ‘\. - . . . Ad
Following Oral *k Ak QR
Directions -7 -~ 48 'FO'. :54 )
Identical * . - *k ) ak k%
Pictures . ’ .31 v .40 .29
JExtended Range ek k * ’ *k
- Vocabulary . »30 -23 - -39
. # ,
Necesﬁary N - o
Arithmetic T 66%*% R JS54%x
Operations o .
N . -
o >
*  significant at .05:level ~ e e
** gignificant at .0l level
a . ) .
; . * ~




T R iy P - - = - - [
K ¥ - *
C . - . v ¥
- » - .
.
4( d '
¥
t ™ - ’ e ¢
’J
- g » ¥
Y
5t . .
“ "
<145~
A ~
- [
» o »

Y N o

‘ . K f‘g?" = - ) Table V=7 ' o o )
o o Correlations. Between-Aptitude Tests and Work Sample Composite . ]
. L for ‘Cartographic Technicians by Ethnic Group (TOPOCOM Sample): ° < i

- . /‘ e . - R N . *

P T

: AT ) . - ‘Mexican- I
AT A R .. T "Black . _ - . American , ., Caucasian .¢
R Test SR N=99 . . N=97 . N=236 .
e T . Coordination ' o 713 w . 25%. - - .05 N
,\ s o A ) - . X - .o A ‘. . \ ‘_‘& ) . “: 1
© T - -Hidden Figures- ~. :35%% ’ . 43%% T J29%%k -
:.' \*) K ToeT Ln lg. e w N . . : N N . :$ ’ - A(".i
¢~ .-~ - .0 {JVocabulary - R S ie0z 0 - 22Kk
¢ Olbj ect-Number C .05 .03 e J1 . A
- //Card. Rotations T Lt .26*33~ t J43%% L34%%

/ . ' - ‘
// CS Arithmetic e L30%% - . « 34%%° 11

;' ) /i‘ N - . . o ’ ’ *_ ‘%’
- Map Planning o $29%% - . 39%* ‘ J24%% o
‘ . - . Sutface . . . gk 3gkk . pink
. ~ T Development N ¢ ") o :
. Maze Tracing < S W 30%% JG5%% J34%% E
s, ’ ’~ ' L ’ i \ .:‘? ) L] * . ) T
A Following Oral™ =~ - o i i O frak
‘Directions - . .17 . .20 RALL
- . . Identical - N '_ . , .31**‘ : L37%% . 26' *%
i S Pictures . ~ . > _ " d
/ . - i 5 ¢ ) .- - . .- _1
Extended Range . . ) ! "k :
: N Vocabulary . Na . +18 . \.,05. ' 23
., ‘ ‘Necessary .. - :
Arithmetic - s L 28R ' . 39%% «35%*
Operations , R . . . . :
* ' gignificant at .05 level 3 ) C -
- *% significant at .0l leyel o ’ . ’
. 123 - RSN .
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J49RX
<38%%

© L 37k%

v

J60%% °

- N
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S56%*

L60%%
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¢ . -k ’ " Table V-8
% . s 7 - . A N .
: P Correlation3 Between Aptitude, Test
; . . for Inventory Management Specialists by Eghmtic Group
MR " Black .
. "L fest N=99
- - -:\: . -* N - - o A
’ ,ﬁﬁﬁﬁber Comparison ,i?
ST A ' : o
57 PR " Hidden Figures S W21% 0 T
i; . ;Jéﬁﬁﬁécq-NumBer . s J04 )
; Létter Sets . 28%%
) N lﬂcnséhse'Syllégisms . 29%%
---Subtraction & 08
. Multiplication *
: ‘Q .Eﬁtenaéd-Range :25**.
: . “Vocabulary '
: F‘iyéééssaty N -
Arithmetic «33%%
: Operations .
Y igbllowing Orai 36**’
- -Directions *
Inference ) ) «39%%
“FSEE (VA + QR) . 37%%
* significant at .05 level
¢z , %% significant at .01 level
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. %Chapter Vf . .

-

. Regression Analysis of BeSt Predictors of Job Performance Measures
for Different Ethnic Groups . ’.
f‘ i K . ,Resﬁitsﬂreported.in the previous chapter show_thag aptitude tests
Ehanershbstantialiy equai validity for the three ethnic groups, regard;
v less: of the type of criterion used. HoweVer, the-duestion'bf~tg§£

. N
» N x R Yo .Y

fairness demands that other aspects of the relationships between test

scbrestand measures of_job performance be considered as well, -

‘?'$§egifica11y, the regression lines for différent éthnic grogps must .

5 . EEE— P -

; . - R T s .- .. B -
be - compared. These 1ines'show the linear relationships*between test R R
S, ¢ \ . :

Y
scores and criterion measures, “and if the lines for two ‘ethnic .groups

differ significantly, this indicates that the same test score is pre- noe

»

dicting different criterion scores for the two groups.

: ‘ .
: Significance Tests for Regression Lines . EY

- °

- In comparing two regression lines, three different aspects of the

+

relationship are important: R n .
, . (1) How much scatter is there atound the regression lines? Pz
}i -’ (De the standard e;rors of estimate differ?) , , , _ o
: (2) Do the slopes of the ?Zgression lines differ’ (Is, there a -

closer.relationship for one group. than for another? This is almost, -

but not quite; the same question considered in the previuvus chapter,
since the standard deviations of both.variables, as well as the =~ -

correlation coefficients affect the slope.)

;(3} Do the intercepts differ? (Is oné regression line generally

ConR ey

higher than the other”) l

l

“Table VI-l summarizes the results of this kind of comparison for

.

: . ~157-
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:Athe threé studies in this project. The Gulliksen-Wilks, tests.for
rsigéificance of differences between pairs of regression lines involve
'tthreé*successive tests: (1) for differences_infscatter or dispersion
_ -around the regression lines; (2) if i;s; (1) is nofgsignificant, then '
'for'differences in §;gpg of the regression lines; agd (3) if test'(Z) .
\'. is aiso not significant, for differences in intercept, or géheral level
- i of the regression-line. ° ‘
:'; .:f» Tahle'VIgi.shows that when the criterion is Supervisors' Overall 7 '>d "g

. :iaﬁing, tﬁere are verp few differences in regressioniiinés. Out of 72
T pairs of regression llnes, comparing the line for Caucasians with the

A . line for each minority group separately, four are significantly
_ s
- different at the .05 level or better. Three of these dirferences are

When the criterion is the Job Knowledge Test, on .the other hand,

out—of‘35 comparisons, 31 pairs are significantly different. All but

- M Y. »

-

ol  twd of these are differences in intercept.

~

Id

%f _ : With a work sample as the criterion, 38 pairs ‘out of 50 compari-

sons. show significant différences. Of these, 22 differences are in

‘dispersicn, three in sIope; and 13 in intercept. , L ,

’ In the case of the Inventory Manager samples, a further steﬁr;as
_taken. For'thé first tno occupations, investigation of response
patterns to the task 1list items showed that the different ethnic groups
were doing essentially the same job In the case of the Inventory

7Managers, while comparison of Blacks and Caucasians showed few signifi-

cant differences in task list responses, comparxison of Mexican-Americans

and Caucasians showed a,substantial number’ of significant differences.

Vi

!v’m
-

e
b

LI
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-Howevér, when the Mexican-American Inventory Managers, who were all
- '- v} S N
- B . R - f . .
located at San Antonio, were compared with Caucasians at San Antonio,
&£ . N - — —— ———

;héfe were very few task list items showing,significgnt differences

in response patgégngg ¥xcluding the San Anionio Inventory Manégers;

o £
FAS
&2

comparison of Blacks and Caucasians at the other foyr instéllapiohs

'showed fewer task list-items with significant differences than wouid

L. LA T
‘have been expected by chance. (These findings will be described more

fully in Chapter X .) Thus, it seemed -appropriate to compare regres-,

sion: lines for Caucasian arid Mexican-American Inventory Managecs at

~fSag,Ah£dhio sepérately from the Caucasian and Black Inventory

Mghégérs at theuptheg fourinstallations.
T . » : . . &,

~ o~

Table VI-2 Sh‘aws*t:hese comparisons., With Supervisors' Overi’

—Rating as the criterion, only two out of 12 pa{rs of regression lines

for Blacks and Caucasians show significant ‘¢ifferences at the .05

level or better, both of these in the intercept. There are no signif=

.
-

igantfdifferenceé;in the rééréésion lines for Mexican-Americans and
Caucasians. , . . e

With the Work Sample Overall score as the cfﬁferign, ali 12
pairs- of regression lines %or Blacks and Caucasiaqslshow significant
difgérences, all in dispefsion around the regression lines. - This
reflects the fact that the stand;fd déviation fﬁr the Work Sample
Overall score ié%g.é for Bl;ck Inventory Managers and 4.4 for
éaﬁéasian quentory‘ﬁanagers. . /

Comparison of Regression Lines by Criterion Measure

Too ‘many regression lines are involved to cbyisider them all
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regression lines for those aptitude tests with the highest validity . '

%, ~

- ‘for -each type of criterion measure for eacﬁ ethnici%roup for the
. e . ’
L . = 3 ) .
: . threé occupations studied. Some charts will b§ included where -

GQlliksenéWilKgqtests referred to dn the previous ;section found no

significant differenges between=ghe péirs of regression lines, as

i
®

‘Véll—asAsomeewﬁéfe there were sigﬁ?fiqﬁﬁt‘diffﬁfegcés; (It will ber =

P -

-apparent that visual inspection of the\xggreés@onflines is not! ’
- ) sﬁffiqient to determine which pairs of regression lines are signif-

-

. decantly different.) B _ LT o A'“g

"Super§iSOrs1 Overall Rating as Criterion

!

Figure VI~1 shows the fegression lines for ‘the Necessary ‘\\ -
. ® b > . . . ~
Arithmetic Operations‘Test against Supervisors' Ovetall Rating for - "

»~
Cey MRy

* Black and Cagcasian Medical Technicians. This test had the highest
~qorrelatién with Supervisgrs' Overall Ratimg for Caucasian Medical

Techni&}aus; Since there were no significant diffeiences between thé

) Black and Caucasian regression 1iﬁes, it can be concludéd that a given //

, ; . . )
&
" ~test score 'will predict essentially the same criterion score for both -

;-gioups.

Figure VI-2 shows similar'regressiAn lines for the Subtraction
and Multiplication Test, which had the highest validity for Black
ggdipal Technicians. Here, fhe slopes‘df“the‘;ﬁo regression, lines . . e
show a differenc;~significant at the .05 }evel. If the Caucasian

regression line were to be used in selecting Blacks, criterion scores

- for those with-high test scores would be underestimated, while .

criterion scores would be overestimated for those#with low test sccres.

L s &

figure VI-3 shows the iegressién lines for the Map Planning Test

<

3 =
- E
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agafnst Supervisors

Overall Rating for Black Mexican—Amerlcan, and
Caucasian Car%pgraphic Technicians. This test had the highest~va11d—
N . - - . I &

- -

1ty,£or the Caucasian sample. ﬂere, neither the Black nor the °

wEm e e

Mexican—Amerlcan regression line is s1gn1£icant1y different from the

’

Caucasian regression line, so that it would appear that various test .

€.

)

.all three groups.

4

B !

- Sy

A

Scores have-the same meaning in relation to the rating criterion for

' The same statement can be made about Figure VI—A, Whlch shows

L .
.’. N -

"thecfegfession=lines2for the Civil Service Axithmetic,Iest; the mést

-+

valid test for Blacks, and about Frgure VI—S, which shows the regres—

aph4 a

sionrlines for the Hidden Figures Test, the most - -valid test for

Mex1can—Amer1cans.

’

R

e

- > A

- Figure VI-6~ shoWs the regression lines for the Subtraction and’
-

L

Multiplication Test against Superv1sors 0verall Rating for Black

,Mex1can—American, and Caucasian Inventory Managers. This test had

ﬁhe-highest validity for Blacks and Caucasians. ~Again, thére is no

significant difference between the pairs of regression lines, so that
theltest scores appear¥to. have the same meaning for the varicus groups.
Figure VI-7 shows"the regression lines for the Nonsense Syllo- ;{

~

gisms Test, which had the highest validity for Mexican-American

i Inventory Manageuent épecialists. Again, thére are no significant
- differences between the Caucasian regression|line and either of the

ﬁinority group regression lines. |

Job Knowledge Test as Criterion

A

The Necessary Arithmetic Operations Test had the highest cor-

. &
relations with Job Knowledge Test scores for both Black and Caucasian
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f&gdical Technicians. These regression lines are’shown in Figure VI-8,

-

“In this instanee, thé slopes of the two lines are significantly, differ-

;eng at' the .01 level, Thus, if the Caucasian regression line were -

'uséd to preaict Job Knowledge -Test scores for'Blacks, criterion scoras
: _ @ ,
for those Blacks with high test scores would be slightly underestimated,

Ay o= = . . - - oo - - -7 .
while criterion scores for those with low test scores would be over-

-

estimated to a somewhat greatér extent.

- LY
-

T'“ For’Caucasian Cartographic Technicians, three tests had equally

h1gh validities against Job Knowledge Test scores. These three tests

were the Surface Development Test, which also had the highest validity

~

* for Mexican-Americans, Following Oral D1rections, and Necessary Arith-

metic Operations, which also had the highest validity for Blacks.

Figure VI-9 shows the regression lines for the Surface Development .o

Test for Black, Mexican=American, and Caucasian Cartogranhic Techni- .

’ - . '

cians (TOPOCOM). In this instance, there are nc significant
%4 - . S
differences between-the lines for Blacks and Cauc@sians. There is a

significant*difference'in the intercept befwéen Mexican-Americans and
} P .

Cauéasians, that.is, the general leVeliof the~regression 1line above -

-the ‘base line. Thus; if the Caucasian regression line were used to

'

predict criterion scores for Mexican-Ameiicans, their performance -
! .

would befsomewhat overestimated.

Figufe VI-10 shows thé‘regression lines for the Necessary Arith-

metic OpeMgtions Test. Here again, there are no significant differences .

between the Black and Caucasian regression lines; but between the

Mexican-American and Caucasian regression lines there is a difference

"in intercepts significant at the .01 level. Again, use of the




- ‘Tréping Speed Test had the—highes; cotrelafion for Mexican-fuericans;

S -163-

Caucasian regression line for Mexican-Americans would overestimate their

14

Zcriterion performance. |
%"+ -"A_similar situation obtains for the Following Oral Directions Test,

shown: in Figure VI-1l. Here again, the Caucasian regression line would

~

- _overestimate the Méxican-American criterion score.
-7 - /. . -

‘Work Samples as-Criteria .

’ N

< .

_The Hidden Figures Test had. the highest correlation with the Work

Sample Composite score for Black Cartographic Technicians; the Maze ¥

3

.and tWo- tests, Surface Development and Following QraliDirecEfons, had '

equally high correlations for Caucasians,
]

Figure VI-12 shows the regression lines for the Hidden Figures Test

4

v

"fér‘Black, Mexican-American, -and Caucasian Cartograph;c Teébnicians.

-

There is a difference in.'slopes between the'nfxicaanﬁ?rican and Cauca-

sian regression lines, significénﬁ at the .05 level; and a difference

[}
L

ié interceﬁts between the Black and Caucasian regregsion lines, signifi- )

éént at thé'.Ol‘level. As can be seen, the Caucas?an.regression dine .

. iieséabove‘the regression lines for both minority éroup;. - . !‘.
Figure VI-13 shows the regression' lines for the Ma;e ?racing“Speed.

Tégt.- Again, the {ipe.for Caucasians lies above the lines for the éwo
m%nority groups. There aée.no signif;cant diffefenées betwéen the lines
for B;acks and Caucasi;ps, but there is a diff%fénce in intercepfs, ’
significant at the :05 level, between the Mexicén—Ameriéhn and Cauca-

i

[

sian lines. .
/ - :
. Figure VI-14 shows the regression lines ‘for the Surface Development

Test., Again, the line for Caucasians lies above the ITines for the two )

f [




N
[
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! [ ® ® ’ '..‘
minority groups. There are no significant differences between the Black

-

and Caucasian regression lines, but there is a difference in dispersion,

.
.

-significart at the .01 level, between the lines for the Mexican-American

- - -
- - .

and Caucasian samples, -. T . ..

"+ "Figure VI-15 shows the regféssion lines for the F&llowing Oral

'Diréctfons Test. fhere,ié a difference in siﬁie begﬁeen the Cgucqsian"
"'éggfﬁyack regression lines, significant 'at the .05 levelr Between tﬁe
‘,Méxica;:Americap and.éauc;;ian reéiésgion lines, there is:g;differéh;e
in aiépersioﬁ% signifi&ant at the .01 l%Ye%.._Although useyof the éaqu-

sian regression equation would overestimate the criteripn scores for
" & A

) -

those mitority incumbents with high test scores, the criterion scores of

-
-

lqwsscbringvminorities would. be somewhat undereskimated.
* The most valid kest for Black Inventory ‘Managers against Work
Sample Overall Performance was the Inference Test; for Mexican-Americans

the Necessary Aritnmetic Operations Test and the Verbal and Quéntitative
> o N . o ~

Reasdﬁing settions of -the Federal Service Entrance Examination had
equally high validities; and for Caucasians the 'Following Oral Direct-

ions Test was most valid. £
N 4

S

Figure VI~-16 shows the regression lines for the Inference Test.

There are differences in dispersion betwgen the Caucasian regression

=

line and both the Mexican-American (significant at the «05 level) and

- EY

the Black (significant at the .0l level) regression lines. Of perhaps

more interest is the fact that the Mexican-American regiession line

‘ A ' - ! '
lies almost entirely above the Caucasian regression line. In this
instance, then, the use of the Caucasian regression line for Mexican- -

-

Americans would seriously underpredict their criterion scores.
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A somewhat similar situation is seen in" Figure VI-17, which shows

-2 the regression lines for the ?Qderal Service Entrance Examination (V +

-
. o -

Q). .Again, the differences_in dispersion between the Caucasian regres-

3
“

) . . . I )
e _sion_line and the two minority regression lines are &ignificant, at the

—t ¢

/i:OI ieyql between the Blacks and Caucasiaﬁs and at the .05 level betWeen

¥ . .

» - . ’ ., . . e LY
the Mexican-Americans and Caucasians. And agaim, the Mexicgn~-American
“regression line lies almost entirely- above .the Cau¢asian regression’ i

v, A

Do 3 “y : -
P '111’18. N . i{ = ‘ s T
O, " -~

. . Eel [N . -
Figure VI~;§ shows the regression lines for thé Necessary Arith-.

metié¢ .Operations Test. . Again, the regression line for the Mexitan—

>

o : < -

- _is above that for the Black_ group.

Lt

t ‘ rx) ‘. ' ..‘ N g
There are significant differences

,‘*jnadispersion, at the .05 level between the Caucasiéq ancflfiexican—-‘;u

o

Aﬁeriéans'and at the .01 level between Caucasians$ and Blécks.‘
Figure VI-19 shows the regression lines for

2 .

the Followinge<Oral ~--
f—\\\: J/
Directions Test. The relative placement of the regression lines is

similar to the configuration in the previous figure. In this instance,

. - L3

. . ' there are no significant differences between the regression Iines“for

Caucasians and Mexican-Americans, but between the Blacks and Caucasians
i

. there is, again, a diffe}ence significant at the .0l level.

It.appears, Ehen, from this analysis, that, in predicting Work

ySamplE Overall Performance, use of a Caucasian prediction equation

would discriminate against one of the @ipority groups.

Additional Ahalysés for Inventory Managers by Installation

-

r
as indicated earlier, separate regression lines and Gulliksen-

Wilks comparisons were made for four subgroups: Mexican-~American and

American group lies above that for the Caucasian-group, which, in turf, .

B s v g . P i
H Py \
'”114);' < ‘
. . . .

-

o .
3@ 4 apiy
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" Caucasian Inventory Management Specialists at San Antoﬁio,'and Black

' .

aﬁa Caucasian InQentory Managemenp Specialists at, the Philadelphia, .

N
~

Dayton, and Detroit installations; )

" With Supervisors' Overall Ratingtas-thé criterion, the Nonsense
b BN SylidgismsﬂTest was most predicfivg for Mexican-Americans, the
. . .
- Necessary Arithmetic Operations Test was- most prédictive for San .

. Antomio’Caucasians, and the Subtraction and Multiplication Test was
A@ostfvalid,for both Blacks and Caucasians at the other installations.

- . B -

Figure VI-20 shows the fegressioﬁ iines for the four groups on

~ . .

the ﬁecessafy Arithmetic Operations Test. There are no significant

&

. {ifferences between the Mexican-American and the San Antonio Cauca-

s sian regression lines. The regression lines for Blacks and Caucasians .

’ s -

at‘cher instal}afiohs have intercepts sig ificéntly different at the

- . L M
* .05 level. Here, the Caucasian regression- line would underestimate

the. criterion scores for Blacks.
K " . Figure VI-21 shows the regressioa lines for the Nonsense Syllo- ’ \

N ]
-~ gisms Test. . Here, there sre no significant differences between the

< ‘ -,‘53 . . <
tegression lines for Mexican-Americans and San Antonio Caucasians or

the lines for Blacks and Caucasians at other installations.

Figure VI-2%"shows the regression lines for the Subtraction and

. [

Mulfipiigatfon Tesl.‘ The Mexican~Ameritan and San Antonio Caucasian

* ’ .t ~ ~

lines are not significantly d&fferena. The lines for Blacks and .
Caucasians at othef.installations have intercepts different: at the

.05 level. Again, the Caucasian regression line would underestimate

W . ¥ - \
the Supervisors' Overall Ratings received by the Black Inventory

- -

Management Specialists. : S B *
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With Work ngple Oyerall Performance as the criterion, the
. ‘Necessary Arithmetic Operations Test and the Federal Service Entrance
Examin?tion had equally high validity for Fbe Mexican—Americ;n

Inventory Managers, £he Necessary Arithmetic Operations Test and the

¥ Vopabulary‘Test had equally high validity for the Saq:Anionio Cauca-~

:éians, the Inference Test had highest validity for Blacks from-other
- i . &

a

insﬁallatioﬁs, and the Foliowing Oral Directions Test had the highest

fValidity for Caucasians from other installations.
. . &

_* 'Figure VI-23 shows the regréssion lines for the Inference Test.

There are no significant differences between the Mexican-American and

' San Antonio Caucasian regressioﬁ lines. The regression lines for
. ..

Blacks and Caucasians. from other installations had dispersions .

' gignificahtly different at the .01" level. In this instance, the

1

Caﬁéasian regression line would overpfedict the Black Friterién perfor-
-ﬁance.
Figure VI-24 shows the regression lines for the Necessary Arith-~

. metic Operations Test. ‘Again; theée are no significaut differences

between the Mexican-American and San Antonio Caucasian regreséign

lines, and a difference in dispersion, significant at the ;01 ievel,
- beéweeg the regression lines for Blacks and’ Caucasians at other

installa%ions. And again, Fhe uQS.of the Caucasian regression line

would overestimate the criterion performance of Black Inventory .

3
Managers.

~ - Figure VI-25 shows the regression lines for the Following Oral

Directions Test. Again, there are no significant differences in the

"lines for the Mexican-Americaniand San Antonio faucasians. There is

A

o
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a difference in dispersion between the regression lines for the Blacks

. ‘and Caucasians at other installations, significant at the .05 level.

The Caucasian regression line would overestimate the criterion perfor-

_manée of Black Inventory Managers.

s

‘ngure VI-26 shows the regression lines for the Federal Service

L

U‘ﬁptrance Examination, and Figure ¥I-27 the regression lines For the
s Vogabuléry Test. For both* of these, there are no significant differfﬁ

- ences between the Mexican-American and the San Antonio Caucasian "o

%

Y

= - ) réé}éssion'lines. The regression lines for Blacks ‘and Caucasians from

»

other installations have dispersions significantly different at the .01

‘.
~

s - N > . "9“
level., Again, the Caucasian regression line would overpredict the

. Black criterion performance. : 4

"

: " In most of the regression line comparisons that have been made,

use of‘éaucasian regréssion lines to predict criterion measures for
minority groups would result in bias in favor of the*minorities; that
SO 2n ravor OFf |

is, higher criterion scores would be predicted by use of Caucasian

regression lines than those Bredicted from their own regression lines.

> .
However, when regression line comparisons are made between Mexican-

. American Inventory Managers and Caucasian Inventory Manégers, with
Work Sample Overall Performance as the criterion, the bias is in the
. . w“‘ B
other direction. This bias_di;gppeafg when the comparison is limited

to the regression lines for Mexican-Americans and Caucasians from San

%
N

Antonio. ¢

However,' the comparisons between Black and Caucasian Inventory

Supefvisors' Overall Ratipg as the criterion, now shows a simi%ar bias

~ / 4 -

. s a0 | S
' E]QJ!:? ’ | “ jl‘i{) H . - | .

=~ ' Managers at the Philadelphia, Dayton, and Detroit installations, with 1
|
|
\
|

D .

i |
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_against the Blacks. .This difference reached the significance level for
B . *® .
only two of the 12 regression lines,

Contingency Tables for Selected Tests ) 5

There is another aspect- oﬁﬁtheqproblem of differential prediction

\

Which should be considered. A great many, if not most, validity studies

-

are done with supervisors' ratings as the sole criterion, and with a
_ largely, if not exclusively, Caucasian group as the nalidation sample,

" What happens, then, when a .test, established as valid in that situation,

<

is uSed to make predictions for other ethnic groups or is compared with

other types“of criteria?

v -

—Tables VI—3, VI-4, VI 5, and VI-6 .are responsive to these questions. -
In each of these tables, the score range for the test in question has
been divided into four interuals, Succeeding columns show the mean

1Y

criterfgn score for those persons in each of the four intervals. Table

&H&G shows the data,for the-Medical Technicién sample, THe Necessary
" Arithmetic Operations Test, which best predicts the Superyisors' Overall
Rating for the Caucasian sample, also produced valid discrimination on

that criterion for the Black sample. With Job Knonledge Test scores as

the criterig%, there is again valid discrimination for both samples.

Table VI-4 shows similar data for Cartographic lechniciansAfromi
TOPOCOM installations: Here, the Map Planning Test produces valid !
discrimination on Supervisors' Overall Rating for‘Black and Mexican-

~ American technicians, as well as for-Caucasian technicians, although
thosS in the fourth test score interval have slightly higher supervisors'

L3

rat1ngs than those in the third. -

5 “

Table VI-5 shows the relationship between the Map, Planning Test -
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' ‘ethnic,groups and for both Griteria. There are, however, five reversals.

s 8

k3

-170-

. ) . . ' <. “ )
séores and %he Supervisors' Qverall Rating .for Cartographic Technicians

in the Coast and Geodetic Survey sample. dn the ,whole, valid discrimi-

;nation'was produced for both the Caucasianland Black technicians., There

. F :
'is; -however, one very substantial reversal |(for Black-technicians in' the
S5 how . ! 1 !

|
.
oo

. . ‘ v
1highest scofe interval), but there were only two individuals in this

_ - * : . :
cat _gory- : : , e '
Tuable VI-6 shows comparable informatioh'for Inventory Management, -
) »

v . 4 “~ r\

fSpecialists. Here, the‘most valid test for Caucasian Inventory ‘Managers

- . o
i

-against the Supervisors' Overall Rating was, the Subt;action and Multi-

| .
| .

,’iplication Test. Generally yalid"discriminations are hade for all three‘

ot
) - Y

gné?involves the Supervisors' Overall Rating and is relatively small.

The other four are for the Work Sample, two‘for Blacks,-and one each for _ .

- . B

Mexican-Americans and Caucasians. *Three of.these reversals are fairly -~
- P ~ | -~
1 .
large. - . . &

i -

. Despite these discrepancies, however, the.general picture is of

valid discrimination, regardless of ethnic group or criterion used. ’

-
i
|

=

Summary L ,
/ s k & -y

egression lines between aptitude tests and three different kinds

- —— e e - - e — Y

of cr1ter1a,have been compared for Caucasiaﬂs and the two minority

groups separately. With Supervisors Overall Rating as the criterion,

\ -
very few of the regression lines were significantly different; that is,

essentially the same predictions were made for all groups.
. \
& There were more instances of significant differences in regression

Ry

lines when the Job Knowledge Tests or the Work Samples were used as

LY

/
criteria. The "bias" in almpst all instances was in favor of the

03

Fad
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minority groups rather than against them,

z- ~ - ¥

The general picture that emerges is one of tests either making

unbiased predictions or of showing bias in favor of the minority

~

- . B . LN

- ‘groups.
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Test Scores

18 +
10 - 13.9
- [ﬂgog
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Table VI-3
Criterion Score Means for Medical Technicians
at'biffergnt Score Levels on the

Necessary Arithmetic Operations Teétr

Mean Suﬁervisors'
Overall Rating

Mean Job Knowledge
Test Scores

Black Caucasian " Black Caucasian
7.2 6.3 39.4 40.2
N=5 N=69 N=5 N=69
5.9 6.0 38.0 37.3

N=28 N=81 N=28 N=81
5.9 6.3 32.6 34.4

N=56 N=77 N=56 ) _ N=77
5.7 5.5 ° 26.9 * 31.3

N=60 N=55- N=60 N=55

%
¥ "
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Table VI-5
. ‘ '
Criterion Score Means for "

Cartographic Technicians (Coast & Geodetic Survéy)
/

-

]

on theMap Planaing Test
. Mean Supervisois

» Overall Rating
Test Scores Black Caucasian
24 + 3.8 / 7.0.
) ) N=2 . { N=8-
% / IE
17 - 2309 7.0 ! 6.8 /,
N=10 { N=18 /
. . 1 ‘ :
10 - 16.9 : 5.6 | ' 6.1
X . N=16 j N=18
™ *“;‘
4,2 . 5.0
N=10 N=6
o

- 175 ,
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Table VI-6

Criterion Score Means for Inventory Management Specialists
]

at - Different Score Levels on the

Subtraction and Multiplication Test

-~

.

Mean Supervisors' Mean Work Sample

Overall Rating Overall Rating
Test . Mexican~ R ' Mexican-
Scores Black American Caucasian Black American Caucasian
90 + 7.2 7.1 6.9 6.2 . 9.1 9.4
’ N=14 N=14 N=54 N=14 N=10 N=43
' 70 - 89 6.3 6.4 6.4 6.7 11.3 8.4
N-28  N=22 N=65 N=24 N=18 N=56
'S
, 50 - 69 6.4 6.3 - 5.8 7.1 8.4 8.6
/ N=48 N=23 N=48 N=44 N=18 N=40
- 49 4.8 5.6 5.3 5.7 5.9 8.3
- N=22 ' N=13 N=20 N=18  N=11 N=18
\
- ‘b
176
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) o ' Chapter VII
. Multiple'Correlations ané Cross-Ethnic Cross-Validation
| Coefficients for Prediction of Critgrion Measures

In Chapter V, the relationships of the separate aptitude tests in
the predictor batteries w%th'the criterion measures were coméared by
ethnic group for each occupation studied. %ptitude tests were shown
to have substantially equal validity for the different' ethnic groups:
In Cﬁap%er VI, the regre;sion lines of bést predictors for each ethnic

group in the three occupations were compared with regréssion lines for

—~ these predictors for the other ethnic groups. . .

.

In this chapter, the resuits of stepwise multiple regression analy-
ses are described, in which a best set of predictors was selected gy
ethnic grohp for each criterion measure. The prediction equations thus
derived for each ethnic group for each criterion measure were then\ap:\\\
plied to data for the other ethnic ;amples to provide cross—ethnic

cross-validation coefficients in further examination’of differenfial

validity. . -

In each occupation stuiied, the set of predictors was %estricted to
no more than three for each criterion measure. Predictors with negative
regression weights were not used, so that for some criterion measures,
only one or two predictors were included, selected prior to the entry of
a negative predictor. in¢no case was a negatively weighted predictor
selected first. Holding the number of predictors selected to three or
fewer reduces the possibility of chance or spuribus relationships enter-
ing iﬁto an inflated multiple, and increases the likelihooa of relation-

ships holding up in cross-validafion. Correction for “shrinkage" in

=239~
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the multiples due to sampling errors is also minimized when the number

of variables included is small.l s

- The results for each of the occupations studied will be discussed
separately. The research questions to be explored are: 1) ﬁ;w do pre-
diction equations differ (compositfbn, weights, and level of p:;dictipn)
for diffegent ethnic groups? 2) WhataZf the effect of using prediction

equations derived from one ethnic érog sample on data for another ethnic

I 4

group (cross—ethnic cross—valida::;gb? 3) What is the effect of cross-
res-where test scores of individuals

ethnic prediction of criterion s
fall one standard deviation below the mean, at the mean, or one standard

deviation above the mean of/their group? 4) Is the use of differential

-

. Vi . * 2 B}
regreéssion equations for ethnic groups warranted by evidence of bias in

predictioﬂ?
i

‘

Medical Technicians " g

.

Table VII-1 shows the mqltiple cbrfelation coefficients (R) and
séanda{q regressioq/yeights derived%f;r.segs.;é éredictors selected for
the Eriterion measures of supervisorg' rétings of Learning Ability,
Technical Knowledge, and Overall efféctiVeness, and the Job Knowledge
Test, for Medical Technicians. Althqugh multiple correlation coeffi-
cients were obtained for 211 ;ating scales, only Learning Ability and
Technical Knowledge ratings are beiné'reported here in addition to
Overall rating, as representing supervisors' judgmehts of less sub-
jective aspects of job performance. These fwo scales had as, high
relationships with predictors as thg Overali kaéiné (and in some cases -

higher) for all occupations studied. .

1 Correction for shrinkage in the multiples for the smallest sample in
the present study (N = 57) amounts to no more than .02.

.

- S I/ o
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~measures fof the Black sample were higher in a number of instances than

- ~ . .
There 1s 'some consistency in the composition of the sets of predictors N

) »

. -241-

i i
\It can be seen in Table VII-1 that multiples and regression weights

for.the Black sample are higher in evefy case than for the Caucasian

sample. Higher multiples were obtained for the two rating scales than

for the Overall rating- for the Black sample and on the Learning Ability
rating for the Caucasian sample. These differences were to be expected

from the di}ferential validities feported in Tahles V-1 and V-5 in

~

Chapter V, where‘@ée correlations of aptitude test scores with criterion

e

for the Caucasian sample;\e§pecially true for the Job Knowledge Test.

across criterion measures and ethnic groups. Necessary Arithmetic Oper-

' ' N,
ations (a general reasoning test) and the Subtraction & Multiplication

N [
Test (number facility) appear selectively as predictors of supervisors'

ratings and Job Knowledge Tes: bath,éthnic groups.
] ;
Table VII-2 is a comparison ¢ multiple correlation coefficients
. . .
and cross-ethnic cross-validation coefﬁﬁcignts for the same criterion :

? £l

measures shown in Table VII-1l, with we{ghts derived for the Black sample '\\\

used to predict multiples for the Cauﬁasian sample and’vice versa. The
multiples ob;ained for the Black sampie using Black weights and Cauca-
sian sample using Caucasian weights, ghown in)Table VII-1l, are included
again in Table VII:2 for comparison.{ The multiples for the Black samP;e,
using Black weights, are substgntial&y higher than for the Caucasian-
sample using Black weights, but the revefsexis tfﬁe when Caucasian weights

are used to predict multiples for qhe Black~§gmple. The multiples for

I
the Black sample thus obtained are higher in every instance than Cauca-

sian sample multiples based on Caucasian weights, although no% greatly




<
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so, except for the Job Knowledge Test. There is a fair amount of shrink=- .

age in the multiples for the Technical Knowledge rating (from .38 to .21)

and Overall rating (from .29 to .17), using cross-ethnic weights, but the

multiples for the Learnlng Ab111ty rating (. 42 to .40) and the Job Knowl-'

edge Test (.33 to .52) hold up whether Black or Caucasian weights are )

used. ) y ;
Table VII-3 shows scores for the same criterion measures predicted - ..

~
from multiple fegression equations for ethnic group samplas‘where tesa
scoaes in the equations are one standard deviation below the mean, at the

« \
mean, or one standard deviation above the mean. Results are shown whege

bBlack weights were used alternatively on scores from the Black and Cau- s

casian samples and where Caucasian weights were used alternatively on . .
scores for gha Black and Caucasian‘samples. For all four of the criter- (l/’,.

ion measures shown, it can be seen that Blacks with high scores (one

standard deviation above the maan) tend to have higher predicted scores .
when Black weights are used, bug those with }ow scores (gne standard ' V|
deQiaQion below the mean) tend to have slightly higher predicted scores I
when Caucasian weights are used (except on the Learning Ability rating, 5
whic% is slightly lower).' It can also be seea thag in nearly every
instance the‘'predicted scores of Caucasians scoring below, at, and
above the mean on aptitude tests are higher when Black weights are
used in the prediction equation. These results\reflect the earlier
finding of higher validities (and resulting steeper regression slopes)
in the regression equations based oa the Black sample; but higher mean

¢

scores (and thus a laiger intercept constant) in the regression equa-

\
tions based on the Caticasian sample,

" 180 °
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R In summary, for the Medical Technicians, the multiple correlation

1 ) .

coeffic1ents obtained for the Black -sample were copsistently higher L

» ~ .

o than( for 'the CaucaSian sample and, in general, the same aptitude and
’ . .

.

o . »

. . ¢ M : 14 .
ability factors wete represented and more heavily weighted for the

- ‘. .

.l . Black samplﬁ in the regression equations. In the cross—ethnic cross=—

Y

. validation, the weights deriVed from the Caucasian sample appeared to
¢  be equally valid fcr the Black sample on the Learning Ability rating
Y

A * ¢ "% and the Job Knowledge Test, althcugh there was some attrition in the

r . r

‘ otber ratings. HQweuer, use of the weights derived from the Black

. ' sample on the Caucasian sample resulted in attrition in all ‘multiples.
. 3 u

v

v );. Where t!gt scores below the mean, at the mean, and &bove the mean were
« ” . \ .

: L4 ’ . . . - .
uysed to predict criterion scores by ,alternative use cf ethnic regression®

e . i

weights, use of Black regression equations tended to favor Caucasians

<

with .scores at and abeVesithemmean, but not those with low scores. Con-
» ~ , . . * .
versely, the use ofﬁCaucasian regression equations would benefit Blacks
with low test scones‘but not those w1th high test scores. N
F) ‘v N . .t

Cartographic Technicaans (TOPOCOM} . -

~

) Table VII- 4 shows multiple corr/iation coefficients and standard "

.

.
~

regression weiéhts for the sets of predictors selected by stepwise
multiple regression for supervisors ratings of Learning Ability,
Technical Knowledge, ahd\\\erall effectiveness, Job Knowledge Test,
and WOrk Sampie Compos1t€7§i§>/thn1c group. It can be seen that

‘ while individual testsnappéam in the sets of predictors for more than
. ? .

’

one ethnic group, in general the composition cf the sets is different

for the different ethnic groups for each criterion measure. Cae

’ ]
k4 -

B r 1
exception is noted, where the came set® of predictork,appears for the

\ -
¢ 4 I3 ,
¢ . . 4 . «

;i - 181 ... /. '
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Caucasian éample for both'thq{Job Knowledge Test and the Work Sample

Composite. The multiples obtained are fairly consistent in size across~

// -
. - N
ethnic groups, with thosesfor, thie Black sample as high or higher than . “
P .‘ P [ .'.e' R -" K
“for the Mexican-American and Caucasian sample, except for the Work . .ok

N Sample Composite, where the Mexicaﬁ-American multiple is higher ‘than '

~

. . -~
the other two. It is interesting to note tHe mix of aptitude and skill

factors in the sets of predictors fo;?this occupation by ethnic group.’ ©

.. . . T R 7
For example, the best predictors for the Black sample on the Job Knowl-
edge Test (for which exceptionally higﬁ multiples were obtained for all i

., - -~ three groups) were-CS Arithmetic, Extended Range~Voéabulary, and_ .

Necessary Arithmetic Operations (gemeral reasoning), with CS Arithmetic

having the largest weight. - For the Mexican—-American sample, thé set

7

includes Surface Development, with the largest weight, Map Planning,”

and CS Arithmetic. -For the Caucasian sample, again the largest weight

i ®

appears for Surface Development, next highest for Extended Range Vocab-

ulafya and\thiiz\:%gheSt for Following Oral Directions.

.. ‘Table VII- hows,ﬁultiple correlation coefficients and cross— -

ethnic cross-validation céefficieh£5'obtained where weights derived

-

. for each of the three ethnic groups were used alternatively to compute

.

multiples for eécp sample. It would be expected that some attrition

would result when weights derived for one ethnic group are applied £o
samples for‘otheg ethnic groups. Th?s occuf's tq some degree, but there
-/ ¢ are exceptions. For éxample, the use of Caucasian weights on all three .
ethnic samples for the Learning Ability rating produces multiples of
.44, .44, and .43, respectively. Using Black weights alterq?tivalf,

v

' multiples of .47 (Black sample), .42 (Mexican-American sample), and

» . R .

wde Lo e
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.40 (Caucasian sample) are derived. Using Medican-American weights,
. multiples of .141'3-(Black)‘£,ai .48 (Mexican-American), and .40 (Caucaéian)‘

,
A}

are obtained. For the Job Knowledge Test, the results are also remark-

. : oy o
‘o ably consistent across ethnic grqppST\ For the Black sample, using'
" Black weights, R = .74; using Mexican-American weights,, R = .63; and

-

using Caucasian weights, R = .68. "For the Mexican-American sample,

using Méxican;American weights, R = .61; using Black weights, R = .52;
» ’ !

and using Caucasian weights, R = .59. For the Caucasian sample, using
Caucasian weighis, R =" .66; using Mexican-American waights, R = :60;

and using .Black wgights, R= .61, . .. .
BES i
o . LI
4 - . 7 £ ‘4 £ o
The results are not quite as consistent for the Technical Knowl-

-

edge and.Overali ratings and the Work Sample Cémposi;e. Attrition ine

the muiziples for the Technical Kﬁéwledge rating for the Black sample

ﬁqﬁg .47 to .29, and for the.Mexican-Amerfcan sample from .30 to .20,

~ P

result when Caucasian w%ights are used. e Caucasian multiple
. j' [ . ,
changes from R = .29 using Caucasian weights to .28 (using MeXican-

-

American weights) and .19 (using Black weights).

t

4

For the Overall rating, Caucasian weights applied to data for
. RS
Mexican-American -and Black §émples produces multiples “that™ are as
high or almost as high as when respéctive weights for these groups~

. are applied tc their own data. Conversely, when Black weights are

A

applied to data for Mexican-American and Caucasian samples, attri-

»

tion is fairly ‘great: Mexican-American (Mexican-American) = .28,

Black (Mexican-American) = .16; Caucasian (Caucasian) = .35, Black

-

(Caucasian) =..17. The attrition when using Mexican-American weights

is also fairly great: Black (Black) = .36, Mexican-American (Biack). =
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%

.24; Caucasian (Caycasian) = .35, Mexican-American (Caucasian) = :%9.
For ;?e‘Work Sample Composite, applying Caucasian weights to data

EofiBlack and Mexican-American samplqs results in some attrition in the

multiples obtained when using the regression weights ogﬁained for their

own samples: Black (Black) = .39,'Caucasian (Black)‘= .30; Mexican-

American'(Mexican—Ameiican)

.

Using Black and Mexican-American weights alternatively on the other two

AY

.93, Caucasian (Mexican-American) = '33t
ethnic groups results in less attritioh. ;

'Soqe insight into the fluctuations as the result of cross-ethnic
cfogs—va}idation ﬁéy be obtained by examining the sets of predictors for
the various criterion measures by ethnic group, shéwn in Fable VII-4.

AfﬁMﬁ”hﬁit the bottom of Table VII-5, the multiples and cross-ethnic multi-

' ples are shown for supervisors' Overall rating for the Coast & Geodetic
Survey sample, uéing weights derived from the Black and CaucasiaanOPOCOM
samples. Multiple regression énglysis was not carried out for the Coast
& Geodetic Survey sample.because of the small size of the ethnic group
sampies. Supgrvisqrs' ratings_were the only criterion measures avail-
able for thig sample. In gepera}, both the.Qaucasian and the Black

. TOPOQOM,weights pf;duced higher multiples for prediction of supervisors'
QVerail\Fatiqg for the Coast & peodetic Survey sample than for the
;OPOSOM~sample, s?ggesting that the TOPOCOM regréssion equations are
.equally valid for this g;oup. )

Table VII-6 shows predicted criterion scores using ethnic and

cross-ethnic regression equations where test scores of the respective
ethnic samples are one standard deviation below the mean, at the mean,

-

and one standard deviation above the mean.

) . n 18% =«

~
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! It can be seen that the Black group with scores below the mean
i

ten? to have higher predicted criterion scores when Caucasian weights

ére used for all criterion measures shown. For example; on the Job
oKnéwledge Test, the Black equation used on Black scores predic%s'a
score of 24.7; the Caucasian equation predicts 26.0 This is also

true at the mean. For ratings, predicted criﬁe}ion scores atre n;t as
consistent for high scorers, but diffefences are small. For the Job
Knowledge Test -and the Work Sample Composite, again Blaéks écoriné
high tend to have slightly higher predictéd scores when the Caucasian
regression equations are used. For the Mex;can—Americans, the r?sults
are not as clear-cut. Ratings predicted from low scores tend?to be
lower using Caucasian weigﬁts, but.Job %powledge Test. and Work’Sample
Co&posite predicéed scores are slightly higher. This is’generally true
for scores at' the mean, although use of Caucasian weights res;lt in a

slightly lower criterion score for the Work Sample Composite than the

Mexican-American weights (17.0 from 17.7). For hiéh—scoring Mexican-

Americans, prediction of Overall rating is the game using either Mexican-

American or Caucasién weights; prediction of Job Knowledge Test scores

: ) . a
is higher using Caucasian weights (38.9 - 41.4), and lower for the Work

.

Sample Composite (25.1 - 22.0).

For the Caucasian samplg, Black regressdion equ;tions predict
. ratings Flightly lower for low-scoring Caucasians than Caucasian
-eqﬁations; and Mexican-American weiéhtg predict slightly higher ratings
For high-scoring Caucasians, both Black énd Mexican-American weights -

predict higher ratings than those predicted by Caucasian weights. On

the Job Knowledge Test, Black weights tend ﬁo predict bigher scores for

@
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Caucasians who score in both the low and high groups, with more of a
. ] . N
difference for the high scorers. 'On the Work Sample Composite, Black

weights produce lower predicted scores for both low and high Caucasian
scorers than Caucasian weights.,
In summury, for Cartographic. Technicians, while sets of predictors
. . [

differ for the respective ethnic groupsﬁ multiple correlation coeffi-

\ . .
cients were fairly consistent in size across ethnic groups. Those .

obtainéd for the Black and Mexican-American Famples were as high as, and
. t
in some cases higher than, those obtained for the Caucasian sample.

In general, the use of Caucasian regression equations on data for
the other” two samples prehicted performance of Blacks and Mexican-

Americans with less attrition in multiples than might be expected in
\ * :

- cross—ethnic cross-validation. In cross—ethnic comparisons of predicted

~

criterion scores where test scores were below the mean, at the mean, or

.

above the mean, Caucasian regression equations tended to favor Blacks

-
3

by predicting higher criterion scores for both the low-scoring and high-
scoring Black groups. This was not as consistently so for the Mexican-
Americans, but the over- and under-predictions were not g%eat. .

0 ’ . . L .
It may be concluded ‘that any bias resulting from use of Caucasian'

regression weights tended to be in favor of the other ethnic groups, and

that the use of differential prediction equations for the separate ethnic,

groups would not, in geneffllwhg warranted fur Cartographic Technicians.

Inventory Management’ggecialists

1
«

Table VII-7 shows the multiple cérrelation coefficients and standard

regression weights for supervisors' ratings of Learning Ability :Tethical

Knowledge, and Overall effectiveness and the Work Sample Compos}te by

¥
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ethnic group, for Inventory Managemen& Specialists., The level of predic-

tion is consistent across criterion measures and ethnic groups, with R

>

ranging from +34 to .51 for the Black sample, from .38 to .70 for the

-

Mexican-American sample, and. from .35 to .51 for the Caucasian sample,

-

It is interesting that every aptitude test except Object-Number (associative
~ . N - . . i

’ o\ ‘ . .
Irote] memory)~ appears as a predictor for one or more criterion measures

for one or mére ethnic groups. This confirms, to some extent, observations
. - % . . )

of the research team regarding the\coméiexity of the' Irventery Manager'g

<

"Job, ih that a faifiy'wide range of aptitude factors appears to contribute

. 2 ¢

unique variance to prediction of performance. (See validity coefficients

~-

for individual tests in Table V-4 and V-8 in Chapter V.)
There ‘is little'overlqﬁping in sets of pre&ictors across ethnic gfoups,
except for the Subtraction,& Multiplication Test (nurber facility) which

appears as a predictor for ratings in all three groups, but iu only two sets

are there as many as two predictors in common (uearning Ability rating for

Blacks and Mexican—Amer%%ané).

Tahle VII-8 shows the multiple correlation coefficis :ts and cross-
etnnic cross-va;idation coefficients by criterion measure, where multiple
regression equations computed for each ethnic group v;re.alternatively
applied to the;data for each other ethnic gréup. Multiples for within-
group prediction (shown in Table VII-7) are again included for comparison.

As seen for the previous occupations,.the multiples resulting from
use of Caucasian regression equations do not differ to any marked degree

from those resulting frem use of Rlack wéights for Black sample data aad

use of Mexican-American weights for Mexican-American sample data. There
?

1 The Object-Number Test was the only test not correlated significantly
“with rating or work sample criteria. See T4bles V-4 and V-8, Chapter V.

v . -
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are greater differences (multiples are lower), especially in ratings, when
Mexican-Ameérican weights are applieﬁ to Black and Caucasian data;/and when

Black beights are applied to ngiban—American data, but differences are

3
o

. 7 . . :
less When Black weights are applied to Caucasian data. It is apparent
< \ :
ey . * . |
that the most consistent resuflts are obtained wher Caucasian weights are
N ra

used for all samples. ' *

I3

Table VII-9 shows criterlon scores predicted when regression equations

. . ] < -
for each ethnic group were used alternatively on test scores one standard

deyiatién below the mean, at the mean, and oneé standard deviation above the

1

mean for' the ethnic samples.

Fr

r

Caucasian regression equations used.with ‘Black sample data tend to

v

underpredict ratings across the scoring range, and to overpredict Work

Samble Composite scores when compared to those computed by Black reéression

equations. Caucasian regression equations used with Mexican-American data

tend to pre&ict lower ratings and lower Work Sample Composite scorés across
the scoring range, when coﬁpared wi?h criterion scores predicted by Mexican-
American regression equations. =

Black regression equatioﬁs tend to predict higher Caucasian ratings
and lower Work Sample Composite scores across the range than those predic-

ted by Caucasian equations. Black regression equations tend to predict

g .
about the same cgiterion scoreslfor low-scoring Mexican-Americans as

Mexican-American equations, but lower Work Sample Co.vwosite scores.
' \

C .

Mexican-Ameri¢an equat%ons tend to predict higher criterion scores
for both Black and Caucasian samples across the range, when compared to

scores predicted by each group's own respective equations, with few

exceptions.




-251-

In general, the use of Caucasian regression equations favors Blacks

in the upper scoring raﬁge in predicting WOrd Sample criterion scores,

)

but not in predicting ratings. In the lower 'scoring range, differences

!GL . v
in predictionJare trivial. For Mexican-Americans 1 both the lower and

~¢ '

upper scoring ranges, lower Work Sample Comgbs#te scores are predicted by

1

Caucasian regression weights than by Mexica%dé;erican equations.

{
In summary, for Inventory Management Sbecialists, the level of pre-
-6
diction was consistent for criterion meaques across ethnic groups. All

°

- oy

“but one aptitude cest in the predictor battery was represented at least ) )
. . .,]; . . !

\ .
once in the sets of predictors, suggesting the range of aptitude factors
1Y " "

N -

- ) -~ ! * g . .
related to ij performance in this occupation. Cross—ethnic cross-validation
< i \. -
- N :
coefficients showed some attrition in multiples, particularly when Mexican~-

!

t

American weights were applied to Black aﬁd Caucasian data, but results were

i -

. . L .-
more cdnsistent, with less attrition in wultiples, when Caucasian weights

L3 |
were used for Blacks and Mexican—Americ?hs. When cross-ethnic ‘regression - .

4
equations were used alternatively to pr%dict criterion scores for ethnic

» a - |

- N 1
subjects scoring below, at, and above the mean). Caucasian weights favored !
" LI ! %

Blacks in the upper scoring range: Differences were trivial in the lower
. " <
scoring range. However, somewhat lower ‘criterion scores were predicted by

Caucasian equations for Mexiégn—Amerijans in the ypper scoring range on

both ratings and Work Sample Composité. Differences in the lower scoring

range were again trivial. .

1

Prediction and Cross—-Validation Across Occupations :

The comparisons for the separate occupations do not take into con- .

sideration the relative level and accuracy of predictions attained by
- 4 RN
cross-validation. The multiple correlation coefficients and’cross-ethnic

v , ~
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*

crbss-validation coefficients have been plotted from Tables Vii-2, VIi-5,

. and VII-8 for the Black - Caucasian samples (Figure VII-1) and for the
> ' /
Mexicanfﬁmerichn - Caucasian samples (Figure VII-2).
. * . &
" In each figure, the distance between each point and the diagonal line

represents the loss in prediction when regression weights from a different

ethnic group (i.e., Caucasian weights for a Black sample, or vice versa)

are used. It can be seen that, in general, very similar multiples are

obtained and that there are no striking diécrepancies.

e L « Summary

For all three occupations, level of prediction achieved was fairly

. §

consistent across ethnic groups and criterion méasures, although in some
instances multiples for Black and Mexican-American samples wete higher than
for Caucasian samples. Learning Ability ratings were, in general, predicted

at a higher level than Overall ratings, and multiples for these ratings were

7

consistently as high as for the Job Knowledge Tests and Work Samples. The

number of fadtors represented in the sets of tests selected by regression

v
-

analysis as predictors was fairly narrow for tHe Medical Techniéians, with

- only four out of nine aptitude tests represented in_the sets of Ppredictors

for both =thnic groups. For the other two occupations, all of the aptitude

. tects exceLt one were represented in at least one set of predictors for at

ieast one efhnic group, demonstrating the va%idity of the researchers'
observations of unique job performance factors.

In cross-ethnic cross-validation of findings, where regression equations
for each ethnic group were alternatively applied to data for each other ethnic

group, less differential attrition in multiples resulted for all three sccupa-—

tions when Caucasian weights were used for prediction. For the Medical

%

. -

‘490 . :




[ 2

O

E

Aruitoxt provided by Eic:

., : to191
RIC

By N

-253~-

2
Pl

Technicians, Black regression weights produced higher multiples for the

Caucasian sample because tﬂe same aptitude and ability factors were repre-

o .
sented in, aﬁa more heavily weighted for, the Black sample. Howeverv, for -

t - ‘:
all three wccupations, Caucasian regression equations appeared to be about

equally valid predictors for both Blacks and Mexican-Americans. This holds

up even where test scores are one standard deviation below, at, or above
the mean. Use of Caucasian weights resulted in about the same or slightly
higher predicted criterion scores for Blacks and Mexican-Americans across

the range, with some exceptions. It may be concluded that ‘differential

regression equations for separats ethnic groups would not be warranted by

*

- N

the evidence of these findings.

”
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‘ \\\\ . . Chapter VIIL ’ . s
L B1asing Effects of Ethnic Rater—Ratee Interaction

-

» Fcr eachxof the occupations studied, ethnic’ identification of super-

‘visors- who completed the rating forms was obtained, as well as for the job i
,incumbenb being rated. Thus it wWas possible to study the data by ethnic'
.-group of. both rater and ratee to see whether there were any biasing effects
- i

"fromrethnic rater-ratee interaction.’

;Differences in MeaneRating_

Table VIII-l shows the mean: rating on each rating -scale for the dif-

; - g
ferent ethnic rater-ratee combinations in the Medical Technicfﬁn sdfiple..
fgrackiraters—assigned'higWer mean ratings to Black technicians than to

~

rd

_ Caucasian tech 'cians on pight,out of nine‘scales. %Caucasian raters

ssigned higher mean. ratings--to Caucasian technicians on all nine scales.

- vt

) ,Table VIII—Z shows the;mean ratings by ethaic rater-ratee combina—

) gtions‘for Cartographic Technicians‘at TOPOCOM installations;e Again,

a - a:ﬁ

- ~Black raters assigned higher mean ratings to Black,technicians thian to

Caucasian technicians on seven out of eight rating scales. Mexican-

~

‘American ratgrs assigned nigher mean ratings t Mexican-American techni=

®

Tcians than to Caucasian technicians on. all eight scales. Caucasian

ratersgassigned higher mean ratings to Caucasian technicians than to
Mexican—-American techniéians on four ocut of'eight scales, and.higher
. o I AN ,
mean ratings to Caucgsian_technicians, than to Black technicians on all

. eight scales. . _— o
A somewhat different pattern emerges in Table VIII-3, w hich—shows

the -mean ratings by . ethnic rater-ratee combinations for Cartographic

-

]
Technicians in the Coast and Geodetic_Survey, Sample. Here, the Black

o1 T \




. can'be seen from the table, Black raters rating Black Medical Techni-

’ opposite direction. Neither\bf these differences 'in means, however, . .o

'reached the level of statistical significance. The correlation between

T 2 -

279+ - By

T . ‘e T . o . .
for these two -variables by ethnic group rater-ratee combinatioms. As -

ians assigned considerably higher mean ratings on thé Job knowledge
\scale than did Black raters rating Caucasian technicians. The Job

‘Knowledge Test scores for the two_ rating combinations varied in the

\
-

K P D R Crmran e e e A e e .

R L e 2 e w o e e
=

rgting .score and test was .50 for Black raters.reting Black rechnicxans, ¢
. - ¥ -

»and <09 for Black raters rating Caucasian technicians. These :oeéfi -

- Ithe: Black raters were more lenient when rating Black technicians than

,cients are. significantly different at the .01 level. It appears that

-

.i{.l.
i
[ -

. whett- . rating Caucasian technicians, or that they considered different

,aspecﬁp of performance in rating the two groups. . : .
“the Job Knowledge Test scores for the four groups of Medical Technicians N

_rated by Black supervisors'lies above the regressjon line for Qaucasian T
l" . » " * ~ \ E:

I‘ -
- . s

.The.regression lines for predicting the Job Knowlﬁdge ratings,from

‘are shown in Figure VIIT- The regression line fOr Black*technicians

technicians,ratedfby Black supervisors ekcept at the lower end of "the’
. . /

test score range. Similarly, the regression line for Blaqk techriicians
ratéd'by Caucasian supervisors lies above the régression line, fot . . i
Caucasian technicians rated by Caucasian supervisors except at the lower

[

énd; In both instances, Black technicians with moderate to high Job
Knowledge Test scores received higher ratings on the Job Knowledge scale
than:did Caucasians with equivalent scores. It is particularly noticeablé

that -ratings- assigned to Caucasian technicians by Black supervisoxs on the

Job Knowledge scale bear little relationship to the Job Knowledge Test :

204 o




-281-

.Caucasian supervisors ratingqcahcasian technicians rated them . )

slightly nigher on the average hén they rated Black technicians, o

- -} L
e i

aithough.tne mean differences are not statistically significant. Job :
) T ) ' ’ ’ .y

Knowledge Test scores vary in|the seme direction, but here theé difTerence

= . - i

is slgnificant, again suggesting that thé Caucasian raters are poss1bly
4 .

more lenient toward the Black technicians. There is a higher_correlatian

between test scores and ratings for the Black technicians than for the
.r' -
I ! }
Caucasian technicians, but the coefficIEnts are not s1gnificantly
.- . \ " -
Y . . . - \ .
\

l‘ rd . -

A
1<\different.
‘ ';"43( " . - . » - . - a

** ‘Regression lines fof‘ﬁ%edicting Job Knowledge ratfings from Job -

Knewledge Test scores fo%

— - - . . |

Cartographic Téchnicianms at- TOPOCOM- installa-

' tiQnéiare shown in figures VIII—?, VIII-3, -and VIII-4. . ’ . N

Figure VIII-2 shows_ the regression lines for Black-and.-Caucasian; . ) L
o ’ - . -

» . . [

tecnn1c1ans rated by Black supervisors. "The two linés are apprbximately -
parallel but the regression,line for Black teghnicians lies above the,

regression line for Caucasian technicians, 1nd1cating that for equivalent
test scoreq, Black technicians receive higher ratings than do Caucasian -

. .
- A 5

technicians.

- - L]

Figure VIII-3 shows the regression lines for MexicanéAﬁefican and

[y

4 -

- . v . ¥ . - "

“Caucasian technicians rate .y Mexican-American supervisors. Except at-
y o . .

-
3

theﬁurye‘°end of the scale, the regression line for Mexican-American

N

' technicians lies above the line for Caucasian technicians. Thus, Mexican~

N

<American technicians with low test scores receive higher ratings than do

. ¢

Caucasian technicians with equivalent scores. .

Figure VIII-4 shows the regression lines for Black, Mekican-American,

- . * .
and Caucasian technicians rated by Caucasian/supervisors. The regression

{ : & =
» { . / :




P ) . .
, -282~ -
- 3 3 . f. 3 3 i o. .
Jdine for Caucasian technicians lies above the line for Black technicians; -
although the two lines are_faifiy close togethér. The regression line for
- - . e
~— . -, ’

. Méxican-American technicians. lies above the other two regression lines.

Thus, Mexican-American technicians appear to recdive highér ratings tham

{
_ 'those of the other ‘two ethn1c groups with equ1va1ent test scores.
-

elatlonshgp of Learnlng,Ablllty Ratlngs and ‘Objective Aptitude.and Job -

- - -

. 'Performance Weasures ‘

- N .
It ‘may be useful to con31der the relationship between ratlngs on’

v

-another ratlng :scale for the various rater—ratee comblnations and objec< :

*

: ) tive measures of aptitude and’ job perfqrmance. The Learnlng Ablllty -

1y -

srating was selected on the loglcal ground that this is the aspect of JOb

-

o M. T

: . -performance whlch aptltude tests usually can best be expected to pred1ct.

- D-

"'

TQ}S expectat1on is conflrmed by. the fact that ratings.on this scale have s

-, e hlgher correlatlons with the aptltude tests than do the other ratings for =

- -all,three occupations studied. - e, . ..

“

. ~ ‘Table VIII-7 shews, for the Medical Techniciars, the correlation :

between the Learning Ability rating on the one hand and aptitude test--

.scores and Job Knowledge Test scores on the other, by ethnic group rater- ]

.

ratee combinations. ) .,
-y . .

- . For the Black raters,” higher validity coefficients are shown fof&ﬁ

¥

Black technicians than for Caucasian technicians on five of ten measures.
“However, the level of validity coefficients appears to be hlgher in . * .

general for the Black technlclans. The average correlation coeff1c1ent

(by r to z transformation) is .27 for Black technicians rated by a Black -

supervisor, and .17 for Caucasian technicians rated by a Black supervisor.

For Caucasian raters, similarly, the validities for Biack technicians 7

L 207 - S




e oot ——
L]

- ~283- . :

were higher than for Caucasian technicians orn five out of ten tests. -The
-
average coefficient for the Black technicians is .25 and For Caucasian

-

Zﬁechpicians .23,

4

“ . Table VIII-8 shows the ggrrelations'between the Learning‘Ability
S

PR .jratlng ard aptltude tests, Job Knowledge ‘Test, and Work Sample tasks for

xCartographlc Techn1c1ans at TOPOCOW installations, again by ethnie rater-

© - ratee comblnations. o .

2 .

.

”For'thgge technicians rated by Black supervisors, the correlation

_”;-ébgfficiepts are higher for Black technicians than for Caucasian techni-

cians on 15 out of the 17 measures. The average correlétign coefﬁicient

T e . -

~

for. Black technicians is .44 and for Caucasian technicians .22.:* ‘

<

- For those rated by a Meiican—American supervisor, the coefficients

‘are higher for Iaxlcan-Amerlcan techn1c13ns than for Caucasian technicians

-« 4' N . .
' - on only three out of the 17 measures. The.average correlaplon coefficient
: L I3 - . : : - ‘
» | for Mexican-American technicians is .26 and for Caucasian technicians .42.

e«

For those rated by Caucasian supervisors, higner validities for the
Caucasian technicians than for the‘Elack technicians are shown on nine out
‘f the 17 measures, and higher coeffiéients for.the Caucasian technicians

than for the Mexican-American techricians appear for only six out of the

17 measures. The average coefficient is .22 for Black technicians, .24?

for Mexican-American technicians, and .22 for Caucasian technicians.

Table VIII-9 shows the correlation between the Learning Ability - -

rating and the aptitdde tests, for Cartographic Technicians in the Coast
—~ ' and“Geodetic Survey sample. For thcse techniciars rated by a Black
supexvisor, there were higher validities for Black'technicians than for

) . ,

» 3 .g =] ’ LS
: Caucagsizn technicians on seven out of 13 measures. The average

i
%
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y K
coefficient is .59 for Black teclinicians and .¢7 for Caucasian techni- -
cians: ’ J - ;

. . ~ .o } Ty )
~ 'For those rated by a Caucasian supervisor; there are higher
i
coefficients for the Caucasian technicians ‘than for Black technicians

* -
- on seven out of 13 measures. The average/coefficient is .27 for both ‘ o
) i ~ . . N

- * <

L

groups of ratees.

E - £
2

b . Table VIi®~10 shows the correlétipﬁ coefficients between Léarnihg" oL

. ok ; ] :
. . ’ ¥ / - e K
H Ability rating and mptitude test scores and Work Sample Oveérall Perfor- S

mance scores by ethnic group rater-ratee combinations for Inventory
- i : .

H .
s B -

. ©. Management Specialists. , . o :

B - -

4. . A
For those managers ‘Tated by afBlack supervisor, higher cqlfficienté
: - 7 . : 4 ;

_— - F3 . . ] i :
appear for Black managers than for Caucasian ﬁanagers on 11 outof 15 T

hegdiay e Ly

4
y ;
measures. The average coeffici¢nt is .40 for Black managers and .28 for
. } : .

e d W B A

Caucasian managers. For thoseimanagers ragéd by. a Caucasian supervisor,

- »

4 .
ni wadrmis lon

. higher coefficients appear fﬁ% Caucaqian managers than for Black managers
 on only two out of 15 mqugfes, and higher coefficients appear for o

i Lo~ =

¥ i ;

gron
X

5 S P ) . : .
Caucasian managers than for Mexican-American managers-on ‘only one out
2 ’ 7 - 4 v

& . ; / -

- of 15 measures. The avgéage gorrelaﬁion coefficient is .26" for Black :

x o 5 - I> -
managers, .28 for Mexican-American managers, and .20 for Caucasian

/
’

managers. /

The comparison of relative/size of correlation coefficient is
. _____T—7 . ST ' :
summarized in Table VIII-11l. Black raters appear to base their ratings .

/ . . . ) ;
on the qualities measured by the objective instruments to a greater -3
- [’ [ . -‘-
/ o
degree when rating memberg of their own ethnic group than when rating
“ /' -~ .

Caucasians. Other ratg{s appear to have the opposite tendency, that is
I

to base their ratings/on the qualities measured by the objective i - 7?

ERIC. - - L o

.- . .
e | . . L » »
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] L -285- -

instruments to a greater degree when rating members of other ethnic

. : ‘ . ¥ { C i
. -“groups than when rating members of their own group. S <
‘ - Table VIII-12 shows the mean correlation cpefficienﬁ (E%mpéted by

- !.

Lok ’ : . |
¥ to z transformation) for each of the ethnic group rater-ratee:

‘combinations by gccupatio? and for/the overall total. Within each of G
e N T R

:éﬁg d@pdpaﬁionai,gréups, as well as.for the totalg'?ﬁz highest aQerage
,%ééffiéient is for thé& group of Black ratees rated by Black raters.

2Hexicén*American'rétqrs‘Qere available in only .one study. _The

; Ve
-~ N2

. ‘average correlation for Caucasian technicians rated by Mexican-American

_supervisors is quite high. The average coefficients for the remaining

f N e " . N

‘groups, Caucasians rated by Black supervisors, Mexican-Americanms rated

» Pl

by Mexican-American supervisors, and all three ethnic groups rated by
PR (- . X . ]

Caucasian supervisors, are considerably lower and approximately equal.
. ' . Summary
‘The evidegsé in diffgrgﬁbés in mean ratings, differing relation- -
) - N . L : . ‘
ships between Jo?_Knowledgg Test scores' and Job Knowledge rat&hgs? and
- differing relationships bgﬁween Learning Ability and objective measures

for the variogg ethnic group rater-ratee combinatigné'suégests the

: follpwing conclusions:

.
12

- ) Lt ) o
1. Raters appear to be more lenient toward members of their own
ethnic groups. S N

] . - A
\\

groups- appear to base their ratings—.. - -

.2 Rgteré of‘different ethn?cw

on different ‘aspects of performance, and these may also vary according

'¢6- the ethnic group being rated.
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Chapter IX

Faétor Analysis of ?redictor and- Criterion Variables

¢
v

by Ethnic Group

The'relationships of. single measurements of aptitude or ability ‘to -

.a single criterion of, job performance, or 6f a combination of several

:measufes ofaaptitude to a single'criterion, are important;in assessing

the validity of selection programs. However, thése kinds of analyses

- g‘

. would ot necessarily show tlhie existence of difterent patterns of V-

*

abilities from -one ethnic group to another, if these patterns did in

-

f exist. Prev1ous work by Lesser, Fifer, -and Clark (l965),

-~

‘t sky and. Lesser (1967), and Flaugher (l97l), found different

-~

" patterns of niean scores from one cultural group to another.
A Y -

" To explore the possibility that such differential patterns would

be found in the present data, test, work sample, and supervisors rating
data wére factor analyzed Separately by ethnic group for each occupation.
- uelected background variables were added by extension. Principal tactor

solutions ‘were obtained, and for each sample five factors were retained
# .
’ Q

and- rotated orthogonally by the varimax procedure, Adherence to a strict
i ;
numgricalgcriterion (eigenvalue of 1.00 or greater) would have called for

H * - .
rétaining only four factors in several instances, but it was decidzd to

-

. - / .
retain a uniform number for all analyses for ease of comparisci.
- - . . 4

>
-

:Médical Technicians

These analyses, done’ separately for Black and Cauca8ian technician;,
contained 28 variables. supervisors' ratings on n‘ne scales, peér ratiugs
on nine scales, nine aptitude tests, and the Job Knowledge Test. Age,

Sex,,and Civil Service Salary Grade_were added by extension. For pot:
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s, supervisor and peer ratings, the value used for each technician was-

the average rating; that
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*

is, iftfour co-workers rated

&

L34

.§n.F1exibility,'the score used fégéghat scale was the average of

% these: four ratings..

-

genéral opinion factor, shared somewhat by the opinions of co-workers,

[

-as’-shown by the loadings on peer ratings. The loadings on’ the Job

The results for Black :technicians are shown in Table IX-1.

(Loadings 6f .25 or hiéhgr are underlined; loadings of 23 or .24
. A [ . H %

an individual

'Khégigdge Test and the Subtractioﬁ and Multiplication Test indicate

'thégithe ébili;ies measured by these two tests were apparently

taken into account .by the supervisor and, to some extent, by the co~-

wérkér§ in forming opinions reached in their ratings. Salary Grac

2

Factor II appears to represent the co-workers'. general opinion.

This factor also has substantial loadings on moéﬁ

- ' lesser extent, ratings of co-workers,

2t

‘also receives a positive loading on Factor I, indicating‘khat salary

‘grade of an ‘individual may influence supervisors' ratings and, to a

E

of the scales for

: %, .
.supervisors' ratings, indicating a further sharing of opinion not

1

covered in ‘Fagctor I. Although, again, the Job Knowledge Test has a

'_loéding on this factor, neither the' Subtraction and Multiplication

#

portion of co-worKérs' evaluations. Salary Grade also receives a

. Test nor any pf‘thgbother aptitude

14

ppsitiye.loaéing‘bn this factor.

Factor III has its Lighest loading on the Pin-Dexterity Test,

and the.next highest on

the Gestalt:Completion and Number Comparison

%

?

tests apparently relate to this

/

& 700

. are in-parentheses.) Factor I appears to be primarily a supervisors'

*

'-,%«q.




it

"321" ’ ¥ . - 7

testsg In fact, Factor III picks up sone loading from all of the aptitude ..

’

tests other than Vocabulary. This seems to be an analytical function

. it

- factor which has been found in other studies. The high loading on the Pin-
‘Dexterity Test probably is a reflection of the rath%r complex directions

.
N -t
»

for this test. It should be- pointed oiit that neither Factor III nor either

of the remaining two factors picks up any loadings on supervisors' ratings
2 ng two tactors

or co-workers' ratings. " : .. -

R ¥

! C . s,

: " Factor IV has its highest loading on the Necessary Arithmetic Opera-~

tions Test, and its neXt highest loading on the Vocahulary Test, with

i"' cL substantial 1oadings -on Paper Folding, Picture—Number, Subtrattion and e

—Mgitipliqation, and Job Knowledge tests. This factor is probably measuring .

* - Verbal ability primarily, including the ability needed to undérstand the

-verbal directions on otherwise nonverbal tests. The ioading§ of thisr

:faétor on supervisors' ratings of'Job Knowledge and Learning Ability may

indicate some real .relationship other than chance variance, but such small-

\?

loadings should be interpreted with caution. The negative loading on Age . :

perhaps teflects a speededness in this factor, in that with increasing
> ¥
age;‘individuals tend to score lower on speeded tests.

Factor V, with its highest loadings on the Subtraction and Multi-

‘plication Test, and the only other loadings on Nﬁmber éomparison and on

LN

-Age (negative loading), may probably best be interpreted as speed of

numerical operations. . : .
o :

§or the Caucasian sample, the loadings shown in Table IX-2 reveal a
similar pattern. Factor I represents predominantly supervisors' overall .

opinion, with all nine rating scales receiving quite highcdoadingsr Tuis . s
ey
opinion is also reflected in part in ratings by co&ﬁgrkersg with four of

.2

-

@’ 37




‘lower than ,19.

A

the rating scales receiving loadingsfover .25 and none with a loading

The Job Knowledge*Test'has_a positive loading, but
: Salary Grade ]
¥ .

rioiie. of the aptitude tests hus ahy‘sizeable loading.
{

P ‘ :
I ) <.
—

again receives a.positive loadiné on this factor.
Factor II reflects predominantly co-worher overall opinion, as
yowi

i

Do . ! .
for the Black technicians, also_shared in partvhy supervisorsiFwith

loadings of .25. or higher on.si% éf the niné supervisors' rating

Y

scales. Salary Grade has a loadi%g of .26, but neither the.Job
Knowledge Test nor anv of the aptitude tests show'loadings on this

.
|

-

f_aqtorn o .
Factof III with -highest loadings on the Paper Folding, Gestalt

Completion, and Pin-Dexterity tests, and substantial loadings -on the

Hidden Figures, Number, Comparison, and Picture-Number tests, probably
;his factor also has a

’

is'a measure of analytical functioning.
positive loading on Supervisors' rating of Flexibility, which ‘indicates

v

of closure, and finger dexterity were being considered when supervisors

evaluated technicians on their ability to shift readily from one
AgéWreceives 4 negative loading, again probably

activity to another.
reflecting speededness of the tests, or perhaps less flexibility in

shifting from one activity* to -another,

that the abilities measu*ed by tests of spatial visualization, speei

Factor IV appears to be_a measure of ability to work with numbers.

The only substantial loadings are those on the Subtraction and Multi-

§ .
plication, Number Comparison, Necessary Arithmetic Operations, and
None of the ratings has;a substantial loading

]
)

Picture~Number tests.

on this factor.

RN

—
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-

—Faétor V has its highest loadings on the Vocabulary Test, substantial

loadings on the Necessary Arithmetic Operations and Job Knowledge Tests, and

= -

loading to a lesser extent on the Paper Folding Test, Co-wbrkers' Egtingsa

on Communication (ability to communlcaie effectively) and supervisors rat-

ings on:the same scale.have p051tive loadings. Apparently, Factor Y is a-

R

the Army Topographic Command (TOPOCOM), Twenty-five variables were included

. S ®
verbal .ability factor, °

Thefratings of Black technicians by both supervisors and co-workers are

¥

reléted’to thé abilities measured by the Job KnowledgeiTest; and the super-
visors evaluations -are related to-some extent to the- abilities measured by
the Subtraction and Multiplication Test' ‘but other than that, there seems

little overlap betweencthe—abilities measured by the aptitude tests and

‘supervisors’ and. co-workers' evaluation of job performance.

*

The ratings of Caucasian technicians by supervisors and co-workers are
- . = AN

related:to.some degree to the abilities measured by the Job Knowledge Test.

.
~¥

Two rating scales, Flexibility for supervisors® ratings and Communication for

¥ ES

¥

cbhﬁorkers' ratings,‘showed some overlap with aptitude test measurement.

’

/. ) . : A
\Oﬁ/the whole, the structure of the five factors Egr the two groups is

quite similar. There appears to be little overlap of supervisors' or co-~

workers' °ratings with aptitude measures, although for both groups the Job

Knowledge Test, as a performance msasure, loads-on the rating factors.

- .

Cartographic Technicians

* .- ——

The next three analyses ‘show the results for Cartographic Technicians at

~ in these analyses: supervisors' ratings on eight scales, 13 aptitude-tests,

the Job Knowledge Test, and three work sample tasks, dn addition;.Age, Sex,

.

Salary Grade, and Years of Experiedce were added by extension.
. . ! .

!
a - ‘0‘

-

\231 B | .

‘}»

"

i,

hiy
-
R
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Table IX-3 shows the rotated factor loadings for Black Cartographic

Iechuicians at TOPOCOM installations.

»

& Factor I reflectsksupervisors'.gcneral opinion, with high loadingéi

B *" A . * - . -
onall rating scales, evidence of a gemeral “halo" effect in the ratings.

-

-Only- one of the tests, Civil Service Arithmetic, has a loading which may

" possibly be meaningful ( 23) Salary Grade has a substantial loading

- - -

- Factor iI has#its highest loadings on the Surface Deve10pment,
Civil Service Arithmetic, and Following Oral Directions tests.’ The
"NQQQSSary A;ithmetic,Operations; Identical'Pictures, Haze Tracing,Speed,
iéard%Rotations,‘and Hidden Figures tests aléo have high loadifigé. The
-Object-Number Test has a substantial loadirig' as well, The Job Knowledge
Teet has a high loading, and the Pull-up work sample task has a substan=
tial loading. Age has a substantial negative 1oading and there is also
a negative loading on Years of Experience, which may be meaningful.‘ The

, Iearning Ability rating aIso has a substantial loading. K Again, this may

‘be an analytical functioning factor, but in view of the high negative

? i 4

loading on.Age, it may be more accurate to call Fhis factor speed of

" functioning at perceptual and physical taaks.

Factor III has its highest loadings on the Vocabulary and Extended

_ ‘Range Vocabulary tests. There are also,loadings on the Necessary Arith-

Fiid

metic Operations and Job Knowledge tests, as well as on Age and Sex, and.

to some degree on Years of Experience. lhis appears to be a verbal
ability factor. The positive loading ‘on Sex indicates a slight differ-

énce on this factor in favor of women.

Ay

Factor IV has its highest loadings on the Logical Contouring and

»
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ull—up work sample tasks. There are also loadings on the Job Knowledge -
Test andwthe Hidden t~‘igures Test, with a p0381blysmeaningful loading on s <
'the Maze Tracing Speed Test, Salary,Grade and Years of Experience also .
~réégive positive loadings; This may be - a jobggnowledge"or eﬁperience

factor, with no apparent differentiation for age.

»

Factor V_ has its highest loadings on the Coordination, Maze Tracing -
. { T . ¥

-

;Speeds»and Identical Pictures tests, with a'possihly;meaningful loading .

ronfMap:Planning.' There are negative loadings on the Job knpqledge Test
) éﬁggggégé of Experience, It is possible that this is a spatial ability L
L N ) oo - . = -
TR ‘factoi, although the absence of loadings on the Card Rotations and . .

‘Suiface Development tests argues against that, leading to the tentative
. 14 . )

i

ww

o ~ conclusion that it is an error factor, '

[ -
\ .

Table IX-& shows the loadings Ygr'Mexican-American technicians at

. > . . o
B . TOPOCOM installations. - ..t g
;‘; . Factér I is again the rater "halo" factor, with substantial loadings . :

b

on all eight rating scales.,, It also receives substantial loadings on the |
. Job Knowledge Test and.on the Pull-up wark sample task, while the loading ) ’ ;

. on the. Hidden Figures Test is possibly meaningful. :
I- : . , . T 7
: ,Factor 1T has its highest loadings on the Necessary®Arithmetit Opera- ’

‘tions and Surface Development tests, and other substantial icadings on the

¥

- Following Oral Directions, Hidden Figures, Job Knowledge, Ma? Planning,

Maze'Tracing Speed, Card.Rotations, and CiviljService Arithmetic tests. It "

«

also has a possibly meaningful loading on the Logical Contouring work sample

Y A ISR IRt

/

N . -
Lond i e e

. task,.and positive loadings on the Learning Ability and Interest ratings.

ﬁ .- .
v . " There are negative loadings on Age, Salary Grade, and Years of Experience.
This can probably be correctly described as an analytical functioning factor.

= . . - -
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1

‘Factor III has its highest loadings on the Maze Tracing Spee§ and
Identical Pictures tests. There are:also substantial loadings on Civil
Servic; Arithmetic, the Pull-up 4nd Logical Contduring work sample tasks,
;nd_thé Coordination, Hidden Figures, Surface Development, Map Planning,

s

- . e i .
and Job Knowledge tests. There are negative loadings on Age and Years of
) : P . Iy .

‘Experience. Perhdps this car be called ability'at visualizing spatial

A

_relationships.(i

" Factor IV 4s .a verbal ability factor. The two vocabulary tests

o
o . !

receive very high loadings. Yollowing Oral Directions also receives a

positive loading. It should be noted that in contrast to earlier analyses, |

Age did not receivp'a positive loading here. Apparently, the older

. oo o
Mexican~-American technicians had no advantage over the younger ones on

AY

tests of English vocabulary;

Factor V has its highest loadings on the Restitution and Logical

) ~

Contouring work sampleltasks,‘%nd other positive loadings on Card

B © s O .
Rotations, the Pull-up work sample task, and Salary Grade. There is

a.negative loading on the Object-Number Test. Since all three work .
samplé tasks had loadings on this factor, perhapé it could be considered
P N )

N ¢

a work sampie factor..
o »
Table IX-5 shows the loadings for Caucasian technicians at TOPOCOM
installations. ’ o

v

[+]
. Factor I reflects the supervisors' general opinion, with substantial

loadings on all rating scales, indiqﬁting a substantial halo effect. The
Job Knowledge Test also receiv;s a substantial loading, as-dges Salary
Grade. - o

. Factor II has its highest loadings on the Maze Tracing Speed,

-

N, N
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Identical Piétures, Map Planning, and Card Rotations tests. There are also

-

substantial loadings on the Hidden Figures, Civil Service Arithmetic,

Following Oral Directionms, Coordination, Necessary Arithmetic Operations,

and Job Knowledge tests. The supervisors' ratings on Dexterity also receive

a substantial loading and there are negative loadings on Age and Years of
Experience. This may be an analytical functioning factor, but it appears

more accurate to call it speed of functioning at perceptual and physical tas

Factor III has its highest loagings on the Pull-up work sample task, and

)

the Jop Knowledge and Surface Development tests. There are 'substantial load-

e

, ings on the Logical Contouring and Restitution work sample tasksy; and the

Folléving Oral Directiens, Maze Tracing Speed, Card Rotatioﬁs, Hidden Figures,

and Necessary -Arithmetic Operations tests. There.is a positive loading on

Learning Ability rating. A negative loading on Sex indicates that men do

better on this factor than do women. This factor perhaps can be described

e as ability at spatial visualization, although tke Joadings on the Following

€ o

Oral Directions and Necessary Arithmetic Opefations teasts, and to some extent

the loading on the Joh Knowledge. Test, are not consistent with this description.

» .

Factor 1V is aédiﬁ the verbhl~hbility factor, withk very high loadings on ~
both vocabulary tests and other loadings on the Job Knetziledge and Necessary

Arithmetic Operations tests, as well as on Age and Sex, a pattern previously

I3

found.

4

Factor V has its highest loadings on the Necessary Arithmetic Operations

[rn\ and Civil Service Arithmetic tests, with other loadings on the Following Oral

Directions, Job Knowledge, and Map Planning tests. Thefe are negative load-

’

ings on Age and Years of Experience. Probably this is & numerical ability

factor, with an element of speededness.

| N .
ERIC # 235~ ¢ . ,
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for Mexican-Americans and Caucasians and a combination of spatial
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Ii summary, for Cartographic Technicians (TOPOCOM), Factor I,
representing supervisors' general opinion, and Factor 11, an analytical

functioning factor with a speededness element, are like those found for

Medical Technicians, and loading patterns are similar for the three

. ethnic- groups. Factor III is a verbal ability factor for the Black '%

sample and a spatial visualization factor for the Mexican-Aherican and

Caucasian samples, while Factor IV appears as the verbal ébilipy factor

viSualization,'job‘knowledge, and experience for Blacks. Factor V,

which accounts for a very small part of the total variance, differs
N ~ .
a3
somewhat for the three groups, in that for Blacks the factor represents

primarily spatial visuaiization ability, for Mexican-Americans perfor-

mance on the work sample tasks, and for Caucasians numerical ability,

because of high loadings on the Necessary Arithmetic Operations and

Civil Service Arithmetic-tests. There were also‘loadihgs for, knowledge - -

and experience on this factor .ruc Caucasians. ' :

While some differences are seen in the factor patterns for the -

separate ethnic groups, the differences are not substantial. The

. . - s ets \
loadings are quite similar within factors, and reflect essentially
v

the same relationships between predictor and criterion variables

described in earlier chapters.

Y

1
The next two analyses Show the results for Cartographic Technicians

at the Coast and Geodetic Survey. There are 21 variables in these

analyses, including supervisors' ratings on eight scales and 13 aptitude
tests. Four variables, Age, Sex, Salary Grade, and Years of Experience

E ’ A
were added by extension. -~

L2365

. »
) *
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Table IX-6 shows the rotated factor loadings for Black Technicians at

the Codst and Geodetic Survey. Factor I is the rater halo or supervisors'

opinion factor, with High loadings on all e}ght rating scales. This halo,

or ggneral'opinion, appears to be related to peffpigance on several of the
tests. The.Civil Service Arithmetic, Identical P;ctures, and Object~Number
tests have éubstancial loadings, and the Card Rotations and Surface
Development tests have loadiﬁés which nay be meapingful. Salary Grade also
has a substantial loading'oﬁ‘thié'factor.

Factor IT has substantial loadings on all of the tests other than the

two vocabulary tests and’ the Object-Number Test. The Vocabulary Test,

which was administered with speeded conditions, ﬁas a loading which-may be
meaningful. The réting on Learning Ability also has a loading which may

be meaningful. This appears to be a general, other than verbal, -ability
%

1 factor, alfﬁougﬁ perhaps it could be labeled ability at speeded tasks.

Factor III has its highest loadings on tﬁe Hidden Figures and Object-
Number tests, andisubstantial loadings on the Card Rotations, Map}Planniﬁg,
Surface Development, Maze Tracing Spegd; and Identical Pictures tests. In
addition, the Civilléervice Arithmeti;-Test has a loading which may be
meaningful.' The Learning Ability and Dexteriiy ratings have substantial

loadings, and the Job Knowledge rating has a loading which also may be

meaningful. Age and Sex have substantiafrnegative loadings. This appear§
to be an analytical functioning factor.

Fact;r IV has its highest loadings on the two vocabulary tests, and
other substantial loadings on the Civil Service Arithmetic, Surface
Development, and Following Oral Directions tests. Agg and Salary Grade

also have substantial loadings. This appears to be a verbal ability

237 .
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factor, but it is not clear why the Surface Development Test should load

on a verbal factor.

-

Factor V has its highest, loading on the Coordination Test, and other

substantial loadings on the Céggwggégéggps: Map Planning, Maze Tracing

,'Speed, Following Oral: .Directions,- and Ideptical Pictures tests. It also
receives a sub;tantial loading on the Need for Supervision réting and a
.substantial negative loading on Age. This‘appea;s to be p;imarily a
perceptual and spatial reiafions factor, with an eleﬁent of speededness

negatively related to age.

o~ »

. Table IX~7 shoﬁg the factor loadings for Caucasian technicians at

¥ .
the-'Coast and Geodetic Survey. Factor T again is the rater halo or

supervisors' opinion factor, with high loadings on a%} eight rating )
scales. This opinion is gpparentyy influeﬁéed by the abilities measured

°

by several of the tests. The Hidden Figures, Civil Service Arithmetic,’

\Following Oral Directions, and Necessary Ar;;hmetic Operations tests all .

‘have subspaﬁtial ldadings, and the loading on the Surface Development

Test may also be meaningful. Salary Grade also has a loading, which may

be meaningful. ) - . . v
Factorwll has loadings on all of the tests except the two vocabulafy

tests, It also has loadings on several of the rating scales. Ratings .of
4
Learning Abillty, Job Knowledge, Dexterity, and Need for Supervision all

have_substantial loadlngs, and the loadings on the Overall scale may also

be meaningful. Age, Salary Grade, and Years of Experience all have sub~-

stantial negative loadings, so apparently the younger technicians are

better at what this factor is measuring. This probably is the analytical

functioning factor.
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ERTEE]

. f:: Factor IIIgis obviously a verbal ability factor, with very high
loadings on the two vocabular& tests and a possiBly meaningful loading

"on the Necessary Arithmetic Operations Test. Age and Salary Grade .o
_also have substantial loadings. N . C .‘\i.
? . " : Factor 1V lhas its highest loadlngs on the Coordinatlon and L :

Identigal Pictures testsg with substantial negative loadings on the | g

o . . a

Dextérityrating, Civil Servire Arithmetic, and Necessary Afit? etic

’Operations tests. There is some possibility that this is an error
factor, as it is difficult to explain why those who do best on- the ) N : '%

.-Coordination Test should be rated poorly in Dexterity and also do ’ . w,§

poorly on an arithmetic test.

Y A

B

N . - - Factor V has substantial positive loadings on the Object—Number,

Civil Service Arithmetic, Map Planning, and Following Oral Directions

tests,‘and substantial negative loadings on the Hidden Flgures Test, - ': :

iﬂ.rf (Age,fand Sex,-and a possibly meaningful negative loading on Salary i ] %ﬂi

-

y Grade. This is most likely an error factor. ' ‘ -

-

. v b . . .
Againt*tpere are some differences.in factor order between the

K - z

Black and Caucasian samples. Several factdrs’ appear to be error ? ' .
i p X .

Wy

factors, in that some of the loadings are difficult to rationalié%. -
i .
The smallness of the Coast and Geodetic. Survey samples may explain
i l Ny
some anomaliesu

The last three analyses show the results’ for.Inventory Management .
Specialists. There are 32 variables.in. these analyses, including . ' ~
supervisors% ratings- on ten scales, 12 aptitude tests, and\ten scores
¢ on the work:sample. Again, Age, Sex, Salary Grade,‘and Years of

[ . . . ’ . .
Experience wére added by extension, d

.
“ R C

- i
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N Table IX-8 shows the rotated factor loadings for Black Inventory

] Management Specialists

. Factor I is clearly. rater' 8 overall halo, with all rating scales:
receiving high loadings. The Subtraction and Multiplication Test alse
receives a,substantial loading on this factor.

Factor II is performance on the. Work Sample meaSure. To some -
extent, this can be interpreted as a scoter s halo factpr, since all

-

but one of the Work Sample scores réceived a substantial loading on

>

) tﬁis=factor.l The factor loadings»on several of the Work Sample sScales

i v . N ]

run -considerably lower than the .supervisors' Eater‘hilo shown in

Factor I. Thus,‘it'can‘reasonably be argued that the scorer's halo ,

- ¢ -

effect is minimal. One test, the Inference Test, received.a

snbstantial.loading on this fagtor, and'Sal;ry Grade similarly has a

_ substantial loading.

4 Factor III has loadings on a number of the aptitude tests. The
highest loadings are on the two vocabulary tests, with other high
loadings on the Federal Service Entrance ‘Examination, the Inference

Test, and the Necessary Arithmetic Operations Test. Other tests with

L

sobstantial loadings inclﬁ&e*Letter Sets, Nonsense Syllogisms, and

~

‘Following Oral Directions. One of the Work Sample scores, "Organizes
‘s§stematically," receives a ‘substantial loading on this factor as

Wwell.  This prcbably can best be interpreted as a verbal reasoning

" . factor. v

Factor -IV has’ its highest loadings on the Hidden Figures and

- Number Comparison tests, with other substantial loadings 5h the

Following Oral Directions, Letter Sets, Subtraction and Multiplication,

K




' Examination. The Work Sample score, "Productivity,

. Factor V has its highest. loadings on two of the Work Sample scores,

' % 3
, QMaintains controls" and “Shows Inventory-Manager knowledge. It also
.Ng@bé;ffeSt and the Subtraction a?d Multiplication Test also have sub-

-négative loadings. .This may be an error’ factor or perhaps might be con- °

sidered memory for .details. . > .

-333-

and Necessary-Arithmetic Operations‘tests, and Federal Service Entrance

" also has a substan-

tial 16ading, as does the rating on Learning Ability. Age has a
4 ) \. ) . ! v, .
-substantial negative loading. This factor probably can be considered b

#*
as ability at Speeded operations.

<
v

*has a substantial loading on "Ta%es'problém splvingiaction.y The ﬁﬁjeét—
‘ - -y R
stantial loadings, while Age and Years of nefience nave.substantial'v

- -

* . .~
L -

-

‘ s . ]

Table'IX—9 shows the rotated;factsf loadings for Mexican—American

- ’. N

.Inventory Management Specialtsts. Factor I fepresents the rater's ovef—
all judgment or hale, with very substantial. loadings on all ten rating

scales. The Nonsense Syllogisms Test al"w has a substantial -loading, as

‘does the "Analyzes problems score from the Work Sample. Sex has a

negative loading, indieating a slight tendency to rate Mexican-American

males higher.

‘

Factor II reflects primarily performance on the WOrk Sample, with

"substantial loadings on all of the Work Sample scores except "Productivity."

There are.also substantial loadings on several of the aptitude tests, o

including the, Extended Range Vocabulary, Inference, Federal Service

>
th

Entsance Examination, and Number Comparison tests. <

Factor III has its highest loadings on the two vocabulary tests and

the Federal Service Entrance Examination. There are also substantial

~
?
241 i3 ’P‘ ; -
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loadings on several other tests, including Inference, Necessary Arith-

metic Opefations, Hidden Figureg; Following Oral Directions, Letter —
// - =

7 R o .
Sets, Subtraction and Multipl}cétion, and Object-Number. Several of H
> / )

the Work Sample scores‘alsg/have substantialhloadings on this fattor.
These include "Organizes Systematically," "Quality of action,™ "Takes'

problem solving ac;ion;" "Analyzes problems," "Follows directions,"
. / "

/ -
and- scorer's rating ?f overall Work Sample performance. The supervisor's
L . %,

. ¥ .
rating on effective communication may also be meaningful. This factor

———

.appears to represent. verbal reasqn}ng ability, primarily. v <
i
- Factor IV has its highest loadings on the Number .Comparison and -
/

~

‘Subtraction and Multiplication tests. Thére are also substantial

loadings oﬁgthe Letter Sets, Nééessary Arithmetic Operations, Follow-
r) -

ing Oral birections, and Objecg-Number tests, and the Fedefal Service
Entran;e Examination. There are also substant;ai loadings on super-
visgfs'_ratiqgs“;f iear;ihg AbilityAané‘effective Comm :nication, and
on<the Work Sample rating of overall performance. There is a negative
l;ading on the supervisors' rating of Cooperatién and on Age. Sex has

a positive loading, indicating better‘pe;formance by women, This facto£

P, 2 - -
e -

’appeais to.reﬁresent ability at speeded operations. .
Factor V has its highest loadings on the Nonsense Syllogisms ‘and
Following Oral Directions tests, and on the Work Sample "Product%v&ty"
score. The Letter Sets and Necessary Arithmetic dperati;ns tests have
substantial loadings, as do two adéitional scores from the work sample:
"Analyzes problzis" and "ﬁaintains controls." Sex has a negative loading.

This maysbe an error factor, or it may possibly represenﬁ ability to work

effectively with somewhat uﬁfamiliar types - of matérials.

- 242
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Table IX-10 shows the rotated factor loadings for Caucasian Inventorf
) Hanagement Specialists. Factor I is cleasdy a rater halo factor, w1th lcad-
ingston each of the\tgn rating scales. There is also a substantial loading
‘,gn:rhe Snbtracqion and‘Mnltjplication Test.

. Factor II is a work sample perforyance factor, with very suostaneial
ldadings on all ten scores. There are also substantial loadings on three
7of the aptirude tests: Number Gomparison, Following Oral Directions, and

l Vocabulary. . - ©a ) -

) ' S ;

*f“““”‘“*Factor EIT has. its. highest loadings on_ the%rwo vocabulary tesbs and

B e T —

v :he Federal Service Entrance Examination. There .are also very 'substantial

i

‘loadings on a” number of the other aptitude tests. These are Letter Sets,

Inference, Necessary Arithmetic Operaggons, Nonsense Syllogisms, and ‘._'

.Hidden Figures. None of the rating scales or work sample scores has any
L4 * -

d

substantial loading on this factor, but Years of Experience has, a substan-
tial negative loading.‘ This factor anparently zpresents primarily verbal
reasoning ability.

Factor IV has its highest ré%ding on the Number Comparison Test, and-

the next highest loagqu on the Subtraction and Multiplication Test. There

were also substantial loadings on the Letter Sets, Hidden rigures, Necessary

,

Arithmetic Operations, and Following Oral Directions tests. Age has a sub-

/ .
- stantial negativé loading. Apparently this factor represents abllity at

. \
speeded operations. ot

. - Factor V has its highest loading on the Object-Number Test, and a sub-

stantial loading on the Subtraction and Multiplication Test. There is a

7

¢ negative loading on the Hidden ‘Figures Test and on the "Productivity" Work

.

Sample score. Quite possibly this is an error.factor; since there does
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1 ,

e i . not appear to be a logical‘explanation for these relationships.

For Inventory Management Specialists, the first four factors show

”

quite uniform patterns for the three ethnic groups. The fifth factor
appears to be an error factor, since relationships of variables load-

_ing on this factor are not readily interpretable for any of the three

-

ethnic 'groups. On the whole, hewever, the factor patterns are quite

similar dcross ethnic groups.
K Lt . - Summary and Conclusions

- In general, differing patterns of abilitiés are not readily dis-

;” = ——-—-—-—cernible -from..one ethnic .group to another in the three occupations

studied. Factor structures appear to be quite *similar across occu-
'pations and ethnic groups: .With a tew exceptions, abilities measured
by the apgitude tests do not appear to hane been taken into account
in ratings by supervisors of various aspects of.job performance.
However, supervisors do appear to be reflecting in their ratings to’
.some degree aspects of job performance measured by tHe Job Knowledge -

Test and Work Sample. Various aptitude tests are related to the

latter criterion measures, to a much greater degree than to ratings.

r

A, .
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Table IX-1 *
Factor Analysis of Predictor and Criterion Variables

Medical Technicians o
Black Sample;

S i Rotated Loadings

Variables Included in Factor Analysis

‘I iI IIL. v Y
Supérvisors' Ratings ’
Flexibility 80 27 10 ' 06 11
» *, -Oiganizatioen : 82 29 . 02 -03 13 )
Interest . 80 19 -03 " -01 10 , s
‘Learning Ability 83 33 17 19 - 06 . b
Cont Job Knowledge .85 22 .06, 22 01 .
: Techiilque 8 30 - o 06 04
. Need. for Supervision -~ 80 31 ~ 00 07 02
,  -Communication - 78 22 03 16 =06
© ~  Overall- - 85 27 05  -03 06
. Peex Ratings ) - . ST T T e s e
Flexibility 21 76 - 07 -02 04
Organization (24) 79- =05 05 12
Interest 18 76 00 -02 08
Learning Ability 31, ‘78 09 05 02
Job Knowledge 32 77 02 13 -06
Téchnique . (22) 83 03. 04 - -04
X Need for Supervision 26 79 04 03 01 .
Communication 27 67 03 _ 14 06 - "
Overall ’

Aptitude Tests

Subtréiiion & Multiplication

Vocabulary

Hidden Figures

Necessary Arithmet:.c Operations
. Pin-Dexterity

Number Completion

Gestalt Completion

Picture~Number

Paper Folding

Job Knowledge Test
Sum of Squared Loadings
Variables Added by Extension

Salary,érade
Sex /’

Ageé
¥ / <
Sample size = 168
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Table IX-2

L3

. Factor Analysis: of Predictor and Criterion'ﬁariables

s v Medical Technicians

Caucasiar Sample .
©o- Rotated Loadings

Variables Included in Factor Andlysis

Supérvisors' Ratings

Fléxibility -

'Qfgaﬁization

Interest

" Learning Ability

‘géngnOWIedge .
Technique
.'Need for Supervision

Communication Iy

Overall .
___ Peer.Ratings

— -

Flexibility

Organization -
Interest #
Learning Ability

Job Knowledge

Technique

_Neeg for Supervision
Communication

‘Overall .

Aptitude Tests 0

. . .. Vocabulary—
##* ~“Hidden Figures

Subtraction & Multiplication

—

Necessary Arithmetic Operations
Pin-Déxterity

Number Comparison

Gestalt Completion
Picture-Number

Paper Folding

Job Rnowledge Test

Sum of Squared Loadings

bariables Adhed by Extension

Sample size =

Salary Grade
Sex ;
Age .

297

>

1 : I1

lm\:lm\:\:m\:wlw
injwit|<luloloive]s
.

- 19 1L
21 81
31 5
27 75
23 71
(23) 80
26 80
(24) 61
26 82
08 08
02 06
*03 -04
11 03
09 07
=02 05
06 01
08 .15
09 03

.29 06
6.17 | 5.92
32 26
-01 00
-06 03
246

IIT

25

07
03
22
00

11

=03
00
05

207
202
-03
17
08

=03

v

17

00

72.
02
10
33
17
50
-01
31
=05
19 -
1.19

-11
08
(24)

<03 .

E03 ——

-01

©07°
11
-02
05
25
-06

11
67
11
39
=12
-06
-03
03
(23)

16
-03
-20
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Table IX-3
Factor Analysis of Predictor anc_lVCriterion Variabies
. Cartographic Technicians (TOPO?OM)
. Black Saxppie

) . E Rotated Loadings
Vafiables Included in Factor Analysis coe

- 1 11 Imr I

Supervisors' Ratings : :

" Accaracy I 91 18 -01 04
"Interest c- 84 05 11 =07
Learning Ability 7 8 31 00 12
Job Knowledge ) 89 21 07 16
- Dexterity _ 82 09 - -06 -01
Need for Supervision 91 17 07 A1
Perseverance 82 - =02 22 ~06
Overall 1 92 15. 05 08

w . L]
-iALt'itude Tests )
Coordination 06 - 18  -12 05
Hidden Figures 13 - 53 .- 19 26
___Vocabulary 13 - 16, 87 . 14
Object-Number N 16 43 02 ~15
Card Rotations 09 58 ~05 - 19
CS Arithmetic . . (23) 73 07 17
Map Planning - 09 68 09 ° 16
Surface Development 15 15 10 To12

. Maze Tracing Speed 01 "**55 -03 7, (23)°
Following Oral Directions 09 a1 20 -06
Identical Pictures . . 10 66 -05 17
_ Extended Range Vocabulary 09 22 .88 08
Necessary Arithmetic Operations 13 69 40 09

Work Sample ° '

Restitution . 03 18 13 21
Logical Contouring 03 03 14 65
Pull-up - . 06 o331 -06 - 35

Job Knowledge Test - 15 61 31 39

Sum of Squared Loadings 6,29 4927 2.02  1.31
Variables Added by Extension

Age : o - =04 -50 53 01

Sex L 04 -01 27 =19

Salary Grade S0 -11 - 18- 33

Years of Experience 07 (-24) ,(24) 44

Sample size = 100

08
-06

04

-06
19
'00°
00
00

.57
03
10
10
14

-15

(23)

-03
38
02’
35

-10

-03

03
10
~01

-33
.89

-08
-02

09
-34
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Table IX~4
Factor Analysis of Predictor and Criterion Variables
Cartographic Techniciansg (TOPOCOM)

Mexican-American Sample

. . %}

. 47 Rotated Loadings
Variables Included in Factor Analysis

-

] T I1I v v :
Supervisors' Ratings

Accuracy _;%;,,,,./}9- 03 =05 09
Interest o791 (23) 05 06 -08
Learning Ability 9 .30 . 17 00 02
Job Knowledge 93 12 - 06 -04 - 06
Dexteri.ty 84 06 22 -Q7 09-
Need for Supervision 92 11 10 ¢ 03 14
Perseverance 83 03 12 - 11 -13
Overall 94 10 ° 06 -01 09
Aptitude Tests
Coordination 06 10 46 03 -03
Hidden Figures (23) 60 36 -06 02
Vocabulary 04 12 05 84 00
Object—Number | 03 17 13 =05 -31
.Card Rotations -03 34 47 08 31
CS Arithmetic 14 38 51 08 -01
Map Planning 20 44 26 -05 13
Surface Development 09 70 31 07 05
Maze Tracing Speed 04 43 75 -05 03
, Following Oral Directions 12 68 15 25 -13
Identical Pictures 10 28 72 01 -07
Extended Range Vocabulary 04 15 -02 82 04
‘Necessary Arithmetic Operations 14 71 22 17 05
Work Sample ’
Restitution - 09 35 08 03 43
Logical Contouring 19 (23) 33 ~-12 46
3 Pull~-up 35 10 49 -05 28
“. ° Job Knowledge Test 35 71 22 17 05
Sum of Squared Loadings  , . 6.94  3.31 2,71  1.58 .82
Variables Added by .Extension
Age , -13 -39 -40 14 08
Sex -07 ~21 =14 11 -07
Salary Grade 122 -32 05 -01 33
Years of Experience -10 -36 (-24) -08 16
Sample size = 100 o
Q :Z41&3
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%able IX-5 “\/

)
Factor Analysis of Predictor and Criterion Variables -
Cartographic Technicians (TOPOCOM)
' Caucasian Sample

Rotated Loadings
Variables Included in Factof Analysis

I1 III v

-. Supervisors' Ratings
nd L4

06
14
25

17
05

Accuracy

Interest

Learning Ability
Joo-Knowledge
Dexterity i
Need for Supervision
Perseverance

Overall

-01
08

| oo oo|~ujo|oo]o]
Sl BIBLSI RIS

Aptitude Tests

Coordination

Hidden Figures

Vocabulary

Object—Number

Card Rotations

CS Arithmetic

Map Planning

Surface Development

Maze Tracing Speed
Following Oral Directions
Identical Pictures
Extended Range Vocabulary
Necessary Arithmetic Operations

Work Sample

Restitution
Logical Contouring
Pull-up

Job Knowledge Test
Sum of Squared Loadings
" Variables Added by Extension
Age

Sex
Salary Grade
Years of Experience

Sample size = 240

~
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Tible IX-6

.

Factor Analysis of Predictor and Criterion Variables

Cartographic Technicians (Coast & Geqdetic Survey)

Black Sample

. Roéated Loadings
Variables Included in Factor Ana is e

h 11 III v

Supervisors' Ratings

Accuracy

Interest

Learning Ability

Job Kpguledge
Dexterity

Need for Supervision
Perseverance

Overall

Aptitude Tests

Coordination'
Hidden Figures
Vocabulary
Object-Number -
Card Rotations
CS Arithmetic

. Map Planning
Surface Development
Maze Tracing Speed
Following Oral Directions
Identical Pictures
Extended Range Vocabulary
Becessary Arithmetic Operations 17

Sum of Squared Loadings 7.02
Variables Added by.Extension

Age . /f 18
Sex . 01
Salary Grade R 52
Years of Experience . 06

Sarple size = 38

L 4
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Table, I1X-7

Factor Analysis of "‘Predictor and Criterion Variables

Caucaéian Sample

Variabiés Included in Fac:or'Analysis

—

‘quervlsors' Ratings

' Accuracy .
Interest
Learning Ability
Job Knowledge
Dextefity
Need for Supegvision
Perseverance
Overall

Aptilude Tests .,
<

Coordination
Hidden Figures
Vocabulary
Object~Number
Card Rotations
CS Arithmetic
- Map Planning
Surface Development
. Maze Tracing Speed
~Following Oral Directions
identical Pictures
Extended Range Vocabulary
Necessary Arithmetic Operations

Sum of Squared Loadings
' *'Variables Added by Extension-

Age

Sex

Salary Grade i
Years of Experience

Sample size = 51

*

I

EEREEEE
wloolwiwv|Wwlwiono

or’
.27
09
-01
18 .
28

(23)
18 -
29
22°

-06
31

6.04

-16
-11
(24)
-03

~ijojov o Ol W
Witnjuloojun O

Cartographic Technicians (Coast & Geodetic Survey)

Rotated Loaaings

11

Py
h)C)b-b~N|b o
&Brara olan|jo v

~
Fot

~N O
W Hlnjon

w
.
(=)}

5

1.1 011
u:u:wWox
ool oo

II1

01
04
-08
12
00
=04
01
01

07
-09’
88
10
03
19
05
07
-11
12
~22
88
(23)°
1.77

27
22
.26
13

v

~-14
20
-03
02

" -28

-13

18 -

-09

50
01
08

-04
03

-43
07
20
15

-05

(24)

-04

(~24)

.83

02
11
19
06

-12
02
-03
02
-14
-01

02

28
03
07
05

.77

-26
27
(-24)
-02
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Table IX-8

Factor Analysis of Predictor and Criterion Variables

Inventory Management Specialists

- Black Sample

Variables Included in Factor Analysis -

Supervisors' Ratings

Organization ,
Interest

Learning Ability
Communication - ,

_ Technical Knowledge
‘Stability

Dependability

‘Practical Judgment

Cooperation
Overall

" Aptitude Tests

Number Comparison
Hidden Figures
Vocabulary
Object=Number 1

.Letter Séts.

Nonsense Syllogisms
Subtraction & Multiplicatlon
Extended Range Vocabulary
Necessary Arithmetic Operations
Following Oral Directions

——-Inference-

FSEE

Work Saimple

Takes Problem Solving Action
Uses New' Procedures

Shows I. M. Knowledge
Analyzes Problems

Organizes Systematically
Maintains Controls

Follows Directions
Productivity

Quality of Actions

Overall Performance -

tSum-of Squared Loadings
Variables Added by Extension

Sample size = 114

. —————

< .

Sex
Age
Salayy Grade
Years of Experience

252

(]

m:c\a>a>a>aﬂa>a>aﬂa>
oSl |Gk~ ool

11

~09
-19
-03

05

12
07
19
04
10
10

10 .

15
15
08

II1

05
07
12
06
08
04
13
11
-02
10

07
22
87

10
60

13

91 .

71
53
81
83

Pty

21
20
04
22
31
09
05
06
22
17

4.97

- mﬁg'_s_‘ .

°

1

q_Rothgd Loadings
I

v

21

25
08
06
12
07
08

-03
16

01
12
00

-00
15
03

(23)
43
02
06

2.40

16

-16

~-06

-02
-06.
-00
01
-01
08
13
-00
(24)
08

11°

~10
05
50
13

=01
25

-06
08
15
15
11

27
21
63
-12
-09
74
04
14
10
10

lu 64

13

-26 -

-12
-29

A1
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Table IX-9 o ¢
Factor Analysis of Predictor and Criterion Variables
Inventory Management Specialists . \
. Mexican-American Sample \\
ariableé Included. in Factor Analysis Rotated Loadings T
> '\Supefvisors' Ratings I, e - V. ) .
) "\ Organization 86 -02 10 07 02 . L
. \Interest 89 . -00 -01 , -03 -01
* Learning Ability 81 09 15 37 . 05
Cormunication 72 11 (24) 34 05 |
Technicdl Knowledge 5 01 17 13 05
Stability 89 03 04 =02 08
“Dependability 84 09 =15 . -10 06
. Practical Judgment 85 14 " 06 11 05
Cooperation 63-~ 21 " 10 -28 12~
Overall 92 -04 10 02 04
Aptitude Tests * ]
Number Comparison 10 26 03 67 11
Hidden Figures .- 21 . 03 58 » 18 01
Vocabulary -05 19 80 04 10
-Object-Number -06 12 26 29 -32
Letter Sets . ' -09 14 38 58 37
Nonsense Syllogisms 34 21 - 40 505 60
’ Subtraction & Multiplication- 20 19 31 63 -05 .
oy Extended Range Vocabulary .01 40 76 01 08
p Necessary Arithmetic Operations 16 29 59 38 26 ’
Following Oral Directions 20 13 - 45 28 52
: "Inference <« - 06 35 65 12 02
/i " Work Sample ' oo
/ £
./ Takes Problem Solving Action 15 68 34 05 -09
o/ " Uses New Procedures 06 , 88 22 13 08
/. Shows I. M.’ Knowledge -06 85 03 ‘11 -02
Analyzes Problems o 33 40 30 18 33
Organizes Systematically 22 o7 48 -14 03
Maintains Control ~03 -~ 68 -00 05 33 .
Follows Directions 13 80 27 16 07 .
‘Productivity ‘ 02 17 11 14 - 86
Quality of Actions . 04 86 35 18 - 08
Overall Performance 08 . 81 32 29 15 -
Sum of Squared Loadings 7.22 5.77 4,54 2,23 2.06 Y"
Variables Added by Extension -
Sex ' -25 18 =04 29 - =25 -
Age =22 -08 (-23) =42 =21 ‘
Salary Grade | 14 (23) 22 (24) 13
Years of Experience ‘ 04 12 15 04 13
O " Sample size % 72 ) 253 - ‘
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Table IX~-10

) ]
Factor Analysis\of Predictor and Criterion Variables
Inventoxy Management Specialists

Caucasian Sample

Variables Included in Factor Analysis. Rotated Loadings
Supervisors Ratings & I EI I}I v v
Organization T T 86 13 =01 08, 10
*Interest ‘ 85 09 - 04 06 -02
Léarning Ability- 85 19 - 09 . 09 10
, Communication 81" 09 - 15 18 -01
Technical Knowledge 86 12 - 07 .11 . 01
‘Stability ‘88 . 09 .07 08 - 02
.Dependability 86 " 07 06 01 03
Practical Judgment 90 09 19 ‘02 02
Cooperation ) 66 -11 09 01 =20
Overall 91 1% 07 06, 04
Aptitude Tests
Number Comparison . 19 28 17 14 y 03
Hidden Figures . 03 15 S0 39 ~-41
. Vocabulary 04 26 79 =21 00
" Object-Number 03 04 18 20 69
Letter Sets Q 13 14 70 45 02
Nonsense Syllogisms ’ 05 -02 61 04 11
Subtraction & Multiplication 26 12 07 69 26
. Exténded Range Vocabulary o8 .19 84 =22 02
" Necessary Arithmetic Operations 17 16 71 39 01
7 Following Oral Directions 06 28 58 35 -11
’ Inference . 13 17 8 07 06
. FSEE ) . 14 - 22 87 5 - 07
s Work Sample _
Takes Problem Solving Action =01 . 15 20 05 (24)
Uses New Procedures , 10 89 18 11 13
.Shows I. M. Kncwledge 11 18 01 05 13
Analyzes Problems - . 04 76 20 T -07 -11
Organizes Systematically 18 jz 19 16 . =02
Maintains Controls - 14 71 -03 04 - =01
Follcws Directiorns 11 - 83 .15 20 06
Productivity " 02 66 40 17 -28
Quality-of-Actions__ . - 08 89 (23) _ 06° ~02
t. . Overall Performance ST T 1Y ~~_g¥}e.__r(23)~ 04 =12
« Sum of Squared Loadings 7.48 §.83 5.10 2.01 1.01
Variables' Added by Extension o . g
Sex . 09 17 -09 (24) 20
- Age -17 -16 =22 -35 -19
5 Salary Grade 21 -02 -15 04 -02
. Years of Experience . 04 -39 -07 04
. o 258 2
ample size = 200 .

'EKC - L
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BN . Chapter X v

Comparisons of Background and Task Variables

-~

RN By Occupation by Ethnic Group' o .

—t

) . Ao described in Chapter II, a gonppehensive personal hggtory ques=
tionnaire was.iﬁcLuded in the test battery for each occupation studied.
Tne questionnaire for each occupation also oontained a detailed task
list. -Thg purposo'waé_to-explore Possibie:differences in-composition~'

.of the éthnic samples, to relate background variables to meaoures of
_aptitudo and job performance by ethnic group, and to determine whether

Lo

there were variations in the type of work performed by members of

>

A@ifferent ethnic groups:

s
»

Composition of Ethnic Samples -

o, - Tables X-1' (Medical Technicians),—XTZ (Cartographic Technicians),
- . and ﬁL3 (Inventory Management Specialists) show the distribution of ~ "
" selected background variables expressed as percent of total sample, by

ethnic group. As will be seen, the variables selected for comparison

are those considered most likely to be moderators of job performance:

age, sex, education, source and. length of training on and off the job,

source and amount of experience on and off the job, and présent GS-1level.

N

For Medical Technicians, computations of chi-square on Black and " ' :
Caucasian distributions of selected variables show significant differ-

ences at the .0l level for Age (Caucasian technicians tended to be older

on t@g average), Source of training (more Blacks had training in an |

akcredited school and in goveinment hospitals while more Caucasians had oo

' training in military service and in civilian hospitals), Length of time v -

» «

__employed at present installation (71 pétcent of Blacks employed four

-357- :
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years or longer versus 55 percent of Caucasians), and Total years of

experience as a Medical Techhician (57 percent of Caucasian technicians
- ; i

had 12 or more years of experience versus 43 percent of Black techni-
< .

<
cians). Chi-square for Total years in Civil Service as a Medical

Technician was significant at the .05 level (23 percent of Caucasian
’ o
technicians had 16 or more years of service versus 14 percent of the

4

*®

Black technicians). Chi-squares for Sex, Amount of education, Lenéth

~

of training, and Salary grade.level were not significéﬁt.«

~--For Cartographic Technicians, F-ratios at fﬁe .01 level of signifi-

cance were found for Amount of education (Blacks tended to have more
education than Mexican-Amcricans and Caucesians: 61 percent of Blacks
had 1 or 2 years college or more versus 28 percent of Mexican-Americans

[

and 31 percent of Caucasians); Amount of training prior to becoming

Cartographic Technician (54 percent of Mexican-Americans had a moderate
amount of training or more versus 25 per&ent of Blacks and 22 percent

of Caucasians); Years of experience as Cartographic Technician prior to

. 1371 series (31 percent of Mexican-Americans had 12 or more years experi-
ence versus 17 percent of Blacks and 16 percent of Caucasians). F-ratios
significant at'Ebe .05 level were found for Sex (62 percent Black males
and 79 percent beican—AmeriCaﬁ.males versus 34 percent Caucasian males);

and Total years of experience as Cartographic Technician in 1371 series
4

(71 percent ‘of Mexican-Americans had 8 or more years in-1371 series, 58

peréent of Blacke, and 46 percent of Caucasians). F-ratios for Age,

Source of formal training, Length of training on the job, and Present

sélarx grade were not significant.

For Invenﬁory Management Specialists, chi~square:values were

h}l{j}:‘ 5:. :155(5* K = -

Lot
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computed. ‘Significant differences at' the .0l ‘level were found for* Sex
(62 percent malé Mexican-Americans, 52 percent male Caucasians, and 37

percent male Blacks); Age (30 percent Black and 39 percent Caucasian ' .

invgntory managers were 50 years old or older versus 11 percent of L

Mexiéan-Americans); Education (51 percent of the Blacks had % - 2 years

of college or more versus 44 percent Mexican-Americans and 33 percent

Caucésians); Length of time.at present installation (85 percent ;f

Mexican-Ameriq;ns had been empiéyed at present installation é years or
. longer veisus 68 percent Blacks and 45 percent Caucasians); and Present

§§;§ri grade (8 Pércent Mexican-Americans in Grade 1l versus 21 percent

¥ . of Blacks and 20 percent of Caucasians, and 19 percent Mexican-Americans

in Grade 7 versus 6 percent Blacks and 4 percent Caucasians). Chi-squares

for Amount and Source of traihing, Length of training, and Total years of
Rl experience were not significant.

Differences in Distribution of Salary Grades Across Ethnic Samples

_Some differences in the distribufion,of the ethnic samples‘hy

Present salary grade (GSLlevel) were found. To determine whether these

. ~ distributions are significantly différent, chi-square values were
computed separately by ethnic group versus each other‘ethnic group for
this vafiable for all tpree occupatiohs. For Medical Technicians,

) chi~square was not significant, as noted ébove. For Cartographic
Technicians, chi-square was not significant for Blacks versus
Caucasians, but was significant at the .01 level for Mexican-Americans
versus the total Caucasian sample. However, when the sample of Cauca-

sians was subdivided into those at- San Antonio and those at all other -

installations (see Chapter VIII for other such comparisons) chi-square

‘ o L
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was not significanf for differences between the samples of Mexican- /
- 4 ’ ’
. Americans and Caucasians at the San Antonio Hnstallat;on. For the / ,

Inventory Management Specialist samples, chi-square was not signifi-
Pl .

cant for Blacks versus Caucasians.. Chi-square was significant, at

ans, and when

o

T

the .01 level, for Mexi&an—Americans versus all Caucasi

.the distribution for-Caucasians at San Antonio was compared with the

-~

.

Mexican-American sample (al} from San Antonio), the difference was. ,

'significant at the .05 level. The difference is at the Gs-7 level. f

4

. A few more Mexican-American Inventory Managers at the GS-7 level had /
been included in the study than Caucasian GS-7's at 3an Antonio,, t:o~ /
i

h increase the ethific §Eh§le size. The effect of this difference on |
4

- o - !

--aptitude and performaifice measvres may be_ observed in later compar@sonﬁ.

Relationship of Selected Background Variables to Aptitﬁdﬁ'and Job |
: .l
: ' e |

" Performance Measures ° . | -
. { ~

In this section, relationships of selected bacyground variables/
‘ i

to aptitude and joﬁ’performance measures will be discussed where thei )
ave significantly different from zero, by ethn’é group and’ by occupa- 5
tion. More detail will be provided in tablg/éirm for correlé;ions of
present salary grade (GS-level) wiéh aptitude tests and ériterion /
measures because of differences describea in the previous section ?nd

hd . because factor analyses presented in Chapter IX showed loadings of

salary grade cn factors on which aptitude and job performance measures -

I

also loaded. {

S T For-Medical Technicians correlations of selected background;vari—

pil o ‘ |

ables-with aptitude and job performance measures for the two ethﬁic

_groups had no notab.e patterns of difference. Table X-4 shows ghe

i |

<S8 ' = i
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z

correlations of Present salary grade (GS-level) with aptitude test
score;, selecegd supervisor;' ratings, and Job Knoyledge Test score.
Signifiéant correlations are seen for present GS-level for both Blacks
and- Caucasians with supe£visérs' Lé;rninngbility and Job Knowledge

ratings and Overall Rating, and with Job Knowledge Test (in each

case higher fﬁr Blacks). A few positive and significant correlations

of present GS~level with aptitude tests appear for Blacks. The )

L]

éorrelatiops of present GS-level with aptitude tests for Caucasians -

are in general negative and low. . :

T

-

For "Cartographic Technicians, some trends may be noted for certain

other background variables. In general, Age correlates positively with

-

. Vocabulary test scores, but negatively with some aptitude test scores

-

for all ethnic groups. Time in grade level also tends to correlate

negatively and significantly with measpre§~of ability‘(bofh ratings and
_certain aptitude test scores) for all et;ﬁ;c groups. For Mexican—

Americqns, a significant and pos%tive relatignshib is shown for speay-.
~ ing knowledge of English witﬁ those aptitude tests where reading or

language comprehension is an element. This effect was discussed in a

previous chapter, where Mexican-Americans were found to score lower on

vocabulary tests. (Almost all Mexican-Americans indicated that a

.

hlanguage other than Engl}sh was spoken in their pa}ents' hones.) Table

X-5 shows the correlations of Present salary grade {GS-level) with

selected aptitude test scores anﬁijob perfdrmance measures for Carto-
grabhic Technicians by ethnic group; For thé Black and Caucasian
samples, as also shown for Meaicai Téchnicians, GS-level relates
pQSitively‘and significantly (at the .01 level) with selected super&isors'

¢

239
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ratings, indicating that those in the higher GS~levels were rated higher

on Learning Ability, Technical Knowledge, and Overall job performance.
The correlation of present :salary grade with Work Sample Composite was
significant for the Black sample only (at the .05 level). The only

significant relationship of present salary grade with any aptitude test

"

salary grade correlated significantly only with supervisors rating of

Technical Knowledge for Mexican-Americans. .

« For Inventory. Management Specialists, as found for the other two

’.

occupations, ég_ tended to correlate negatively with measures of Yearn-

ing ability (both aptitude test scores and supervisors rating of .

,earning Ability) for all three ethnic groups.- Level of education

attained, on the .other hand, was correlated positively and significantly

~ -

with scores on the Federal Service Entrance Examination for all three

ethnic groups. In addition, for Mexican-Americans, Standing in high

school graduating class was correlated positively and significantly

.with Vocabulary Test scores and Highest level of math used on_job with.

Subtraction and Nultiplication Test scores.

-

Table X-6 shows the correlations of Present salary grade (GS-level)

with selected aptitude test scores and job performaﬁ%é measures for
Inventory Managément Specialists. The pattern here is quite different
from that” shown for Cartographic Technicians. The only significant
relationship of7GS;level for Blacks is with Work Sample Overall Perfor-
mance (at the .05 level), and for the Caucasian sample, with

supervisors' Technical Knowledge and Overall ratings (at the .05 level).

é
Correlations of GS-level with aptitude test scores for both*Blacks and

"

260 .

-~

score was found with the Vocabulary Test for the Black sample.’ Present. .
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'Learning Ability and Technical Knowledge and to perform at a higher Jdevel .
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Caucasians- are low, usually negative, and non-significant. For’Mexican—

Americans, those at higher GS~-levels tended to receive higher ratings on.

K

¢ ~

on the Work Sample. They also tended to score higher on most aptitude . ] -;

tests, including the FSEE, implying a significant relationship between

abilities and-present level on the job.

Comparisons of Non-Test Selected and Test-Selected Inventory Managers

. 7
As described in Chapter LI, test scores were seldom or never included
o . .
as part of the process for selecting Medical Technicians or Cartographic ‘*g

pd N - - :

Technicians. However, Inventory Management Specialists had been required

in many instances to take a written test (usually thc Federal Service

Entrance Examination), for entry into a career development training program

-

at the GS=5 level, leading to the journeyman level tested in this study.

v

In the Personal History Questionnaire, inven;bry managers were asked to

..

respond to the question: ) ~
"What kind of test were you required to take when .
you were hired or reclassified as an inventory
manager?"‘v .
1. None
2. Federal Service Entrance Examination

3. Other-

Responses expressed in'percent of ethnic group sample were as follows:

No Other
. test FSEE test
Black . 50 . 40 10 3
Mexican-American ‘ .. 64 20 16
Caucasian L 41 . 53 6
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Table X-7 shows means and standard deviations of selected predictor

and criterion scores by ethnic group for those who were not tested, those

’ .
who were screened on the FSEE, and those who were screened on some other

\ .

test prior to entry into an inventory management job. It will be noted

|

that without exception those who wérg screened on the FSEE received

%)

higher scores on the average on every measure than those who were not
required to take this t%st prior to entry. In general, those required
to take some other test qlso scored highe? on the average than those not
screened by any test. Differences in supervisons' ratings for those who
had taken a test as a pre-selection requirement are not as striking as
those on aptitude, job knowledge; and work sample measures. However,
subervisors' ratings are higher to some degree ih every instance as well.

Background Variables as Differential Predictors Across Ethnic Groups

Cartographic Technicians

An exploratory analysis of data from Cartographic Technicians was

undertaken .in an effort to determine whether certain background vari-
ables might affect the level of accuracy of prediction across ethnic
groups. That is, was it possible that some aptiﬁhde tests might have
varying degrées of predictive accuracy for individuals f;om different
backgrounds. To reduce the number of available background variables,
a factor analysis of the Personal History Questionnaire was performed.
The first five fact.rs were selected and rotated using the variance

'

procedure.
-
The five factors were called: (1) length of time as cartographer,

but not 1371 series; (2) length of. time in lower‘grades; (3) 1engg% of

time in 1371 series; (4) socioeconomic standing of parents; and (5)

\

i
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educational and tréining level. The Cartographic Technicians were then sub-

divided according to their scores on each of these factors through the use
) ’

of the moderated regression technique (Rock, et al., 1968). Of particular
interest was the possibility of finding.differential prediction for members
of the two éxtreme groups on each factor. For example, different kinds of
tests might predict more ‘accurately for individuals from a high socioeconomic
background than for those from a low socioeconomic background.

The possibility of differential prediction was evaluated for fivé tests
again;t two criterion measures. The te;ts selected were Necessatry Arithmetic
Operatiohs, Surface Development, Hidden Figures, Extended Range Vocabulary,
and Map Planning. The two criterion measures were the "pull-up" task from
the Work Sample znd the Supervisors' Overall Rating.

Only one of the five factors led to groupings of individuals who
appeared to be gharacterized by differential predictive accuracy. That is,
the two extreme groups on the fifth factor, educational and training level,
differed with respect to accuracy of prediction on both criterion measures.
Table X-8 presents the multiple correlations and zero-order validity coeffi-

cients against both criterion measures for the "Jow education and training,"

"high education and training,"

and "total" groups. For both criterion

measures, the multiple correlation is higher for the "high" groups than for

the "low" and/or "total" group. Also, as might be expected, the "high

education and training" group had higher mean scores on all the predictors. -
It was somewhat surprising, however, that the best predictor for the "high
education and training" group for both criterion measures was the Surtace
Development Test, while the least accurate rredictor was the Extended Range

Vocabulary Test.

<63 - -
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W Little if anything of a conclusive nature can be drawn from this
. N st
analis&s, however, since the samples were too small for replication.

¢ - i&t does suggest,®however, that background factors.which do in fact

s

.

. ¢ut across racial groups tiight also have an impact on differential

-, A ° . % R
. . pre41FF1v§§accur?cy. ) o

Pl

ﬁ\.i. Comgarisén 5f .Tasks Performed by Ethnic Group Members
x '.' . r? - N O
d k4 v I -

A detiiled tagk Tist was included qﬁ'part of the Personal History

<
G

st N\ L .
;QﬂeSQ1qnna1re-tor each of the three occupations. Response patterns

»”,
“ -‘..'- .

e Qere,agalyzed‘byvéthnic'group tc determine whether, for a given occupa-

- e .

3

) tion, the different ethnic groups were performing essentially the same
. -\ : % ,g N
. » .
faskg. - N .

Y :

R S 8, Lo
Job, assignméntsdof Médical Technicians were examined by GS-level

-
N >

. to find out whﬁt;thei; tasks were and_how often they were performed.
. ’ - : R : -
N . - -

efquémpute4 to determine whether response patterns

. Chi-square values'
< ’

. PR N o . o
- . to the task list items show&d significant differences within grade level

~
LAY

- . b ~ -
; .

+ »
between ethnic groups.. No major differences werge found. ; R
" Job assignmentst'of, Cargpgrhbhic Technicians were examined by ‘\%

N
.

installagégg by ethnic group. Cgi—sqﬁare values we:ce computed. No

[ -

! major differences were d%scloséd among ethnic groups. A total of 24

- . out of 130 tasks- showed a difference in

-

at least one installation.

.
L3 T

, However, nos» one task was siénificantly.different at all installations.

- -

. Six tasks were different at two installations. This is fewer than
(- ; . N :
_would bﬁ expected by chance. . R

- y
. ) < . . P, .
s Inventory Management Specialfsts' job asgggnments were first
A T : ¢ . ._- k . ‘ »
examined by ethnic group. There were few dif%ereﬁces between Blacks ,

R a . , S

-

and Caucasians, but for about 40 items, the tasks performéd by Mexican-
} ¢ . .

- “ - ! ..‘%
F . ) s ) ’ L.
o <. i - .
’ N (- -
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Americans appeared to differ from the job afiivities of the other two

¥

groups. The data were further analyzed by comparing thé responses of

-~

San Antonio Caucasians (who worked with the Méxican-Americans there)

v

with those of all Gaucasians. Table X-9 shows a selection of tasks

v v o
G

from these analyses. As may be seen, significant diffgrénces between

‘

the two Caucasian groups are indicated, but there were no significant
differences between the Mexican—Americans and the Caucasians working

at the same installation in San Antonio. \

It may be concluded that no significant differences in the patterns
of’tasks performed, by members of respective ethnic groups were found to .
exist in any of the occupations studied. ’

Summary and Conclusions

A number of different comparisons of backé%ound and task variables

were made for the three oceupations studied, to examine poSsible ethnic
. : - €

group differences which might affect other results obtained. The find—

ings are summarized as follows:
1. Differences in composition of ethnic samples on selected back-

ground varidbles were negligible for all three occupations.

2. Distributions of salary'grades by ethnic group by occupation
were not significantly different with one exception, where a few more
Invéntory Management Specialists from one et?nic group were added at

the lowest salary grade level tested in order to increase the ethnic

sample. . ) -

.. l
3. When relationships of selected background variables to aptitude

and job performance measures were examined, Present salary grade was

'significantly related to measures of job performance but only in a few

. 265 o
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instances to aptitude test.scores for Blacks and Caucasians in all three

-~

occupations. This is also true for Mexican-American Cartographic Techni-

cians., However, for Mexican-American. Inventory Management Specialists,

significant relationships were found of Present saiarzﬁgrade‘to both
aptitude and performance measures. Among other background variables,

Age tended to correlate positively with vocabulary measures, but 'negatively
1 N B
¢

with speeded tests in general. \
]

4, Inventory‘Managemént_Speciaﬂists screened -on the FSEE prior to

job entry received higher average sc7ve» o every measure than those who

.

were not tested as a pre-selection r.guiremeuy. .
-5, Exploratory analyses of Cartographic Twchnician data were .

generally inconclusive as to the moderating =ffect: of selected back-
1 -

“ground variables on level of predictive accurscy «-ross ethnic groups.

< .’

6. For a given occupation, no major diff :rsvc:s were found in the
patterns of tasks performed by members of respectii etrnic groups.

Apparent .differences between Mexican-American Imvreasory ! anagers and

members of the other two ethnic groups disappeared wien {iucasians® «

working at Banm Antonio were compared with their Mexican-#nierican .

counterpafts. The task differences were by instaliation u2ather than
- ~

by ethni group.’

v




-
r

-369-

Table X-1

Distribﬁtions of Selected Background Variables

Expressed as Percent bf Total Sample, by Ethnic Group

Medical Technicians

Percent

Black Caucasian

Sex Male 46 47
Female 54 53
Age 60 + ) 2
50 - 59 8 19
40 - 49 29 31
30 - 39 43 22 -
. 20 - 29 - 18 ~ 25
. Less than 20 0 1
Education Advauced study 2
College degree 7
College, more than 2 years 21 18
College, 2 year terminal 7 5
College, less than 2 years 32 31
High school graduate 20 31
Some high school
i 8th grade or less
Source of ‘Accrediged school - 40 31
ﬁZﬁiﬁi’igTZi’mdan Military service 17 28
Government hospital 23 11
- Civilian hospital 13
. Civilian laboratory 5 . 6
- Other 6 10
Length of ¢ 24 months or longer 16 11
QZE;Z;;gTZ:hnician 18 - 23 months i1 6
. 12 - 17 months 49 52
Less than 12 months 23 31

267
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Table X-1 (Continued)

Per~ent
' Black Caucasian )
Total years 20 or- more 8 25
of experience 16 - 19 14 12
as a -
Medical Technician- 12 - 15 21 16 :
° 8 - 11 21 16
4 -7 . 18 17 )
2-3 5 i, 6, -
Less than 2 , 10 8
Total years 20 or more 5 <14
in Civil Service 16 _'19 : . 9 9
as a . )
Medical Technician 12 - 15 16 12
8 - 11 16 . JZ.
4 -7 ' 28 20
2-3 L 14 ]
" Less than 2 12 16 . .
Length of time 8 years or longer 48 . 38
employed at 4 - 7 yearc 23 17
present /
installation 1 - 3 years 14 ~23
' " 6 - 11 months 9 7
Less than 6 months 5 14
Present 8 on higher 4 5 )
salary grade 7 21 . 20
(GS) level, -
6 36 41
‘ 5 27 24 -
4 or lower 12 10

<68
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Table ﬁfZ .
Distributions of Selected Background Variables
Expressed as Percent of Total Sample, by Ethnic Group
Cartographic Technicians

Percent

) Mexican-
., Black American Caucasian

b

62 79 34 ‘E
38 21 66

-

2
13
23
26
36

Education more years graduate
)

4 years collége _,mf/

9th or 10th grade

8th grade or le\s

\
1

Amount ‘of Quite a lot
training before
éntering "~
GS-1371 None, or hardly any

A moderate amount

Source of High school
formal training
as “Carto Tech )
before entering Tech or Voc institute
GS-1371

Junior or é4-year colﬂege

In the military

" Civilian government
mapping organization

Commercial mapping
organization

Other location

No priqr formal training

<bd °
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Table X-2 (Continued)

Black

Percent

Mexican-
American

Caucasian -

Source of
on—-the~job

" training as

Carto Tech

before entering

1371 series

At a Tech or Voc institute - 1
In the military . 3

At a commercial map-making
organization

At a governmental map-
making organization

Other

No prior -on—-the-job
training >

2
3

* Length of
training —
after entering
1371 series

More than 8 months
7 - 8 months

5 6 months

3 4 months

1 ; 2 months

Less than 1 month

‘Total years-

of experience
as Carto Tech
in 1371 series

4

20 or more
16 - 19

12 - 15

8§ - 11

4 -7
2-3

" Less than 2

&

Total yeatrs

of experience /
as Carto Tech
outside

1371 series /

20-or more
16 - 19
12 = 15

11

7

3
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Table X-2 (Continued)

Percent
. Mexican-
, Black American Caucasian -
Length of time 8 years\or longer 69 90 57
employed at _ \\¥ ) y
present 4 - 7 yea\g . 23 10 | _35
installation 1 - 3 years: ‘ 6
' 6 - 11 months 1
Less than 6 months . 0 0 ¥
Present - 12 ) . -0
salary grade
(GS) level © 11 8
; 10 0 0
9 83 55
8 0 8
7 17 23
6 ’ 0
5

<71,
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Table X-3

I

Inventory Management Specialists |
N Percent
1 Mexigan-
Black Amer#can Caucasian
, Sex Male 37 6% .t 52
Female 58 2 38
[ No response . 5 75 10
Age 60 + 5 0 6
50 - 59 25 ) 11 33
40 - 49 42 50 29
: 30 - 39 18 | 31 13
; © 20 ..ng 4 / 3 9
No response 6 f 10
Education - Graduate school 3 3 2
3 or 4 years colleée 20 15 22
1 or 2 years college. 28 26 9
1 or 2 years tech or

business institute 17 9 19

11th - 12th grade or ' \
GED diploma 27 41 34
" 9th - 10th grade ' 3 4
) 8th grade or less ] 1 0
No response ; 3 10
Amount of Quite a lot 13 ; 5 6
iZ?igingntering . A moderat- wount 10 | 16 8
GS-2010 None, or hc ily any 62 “73 73
No response 15 | 5 13
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Table X-3 (Continued)

Py P s [Epe———

No response

Percent
- Mexican- . |
Black American Caucasian
Source' of High school 8 11 6
formal training .
in-inventory fup{or college 3 3 1
management Four-year college . 2 7 3
b . ) N
zgigrzgigzzrlng Tech or business institute 6 7 3
' In the military 6 8 6
Civilian governmenzal
activity 23 . 18 - 21
Non-governmental
commercial organization 0 1 1
. Other. location 1 0 0
No prior formal training 37 40 - 45
No response 15 5 14
Source of Work-study program 1
on-the-job
training In the military 7
before entering Civilian governmental
2010 series activity 44 46 ° 34
Non-governmental
commercial organization 1 5 3
- Other . 3 "3 2
.\ No prior on-the-job .
traineng 36 34 43
No response 12 4 12
Length of More than 8 months 27 15 18
training
after entering 7 or 8 months 4 0 2
2010 .series 5 or 6 months 11 9 8
- 3 or 4 months 19 12 16
1 or 2 months 9 23 20 )
Less than 1 month ! 18

34 22

PN
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Table X-3 (Continued)

Black

-~

*

Percent

Mexican-
Amerigcan

Laucasian

Total years of
experience -as
Inventory
Management
Specialist

in 2010 series

or more
- 19
- 15
8 - 11
-7
2 -3
than 2

No response

4

5
18
23°
28
11

5

.0.
3
15
26
34
12

5

]

4
6
10
‘19

38
!

Total years of
experience in
inventory
management

- outside’

2010 series

20 or more
16 - 19

12 - 15

8 - 11

4 -7

2 -3

Less than 2

No response

——

Length of. time
employed at
present
installation

8 years or longer
4 - 7 years

1 - 3 years \

6 - 11 months

Less than 6 months

No response

Present
salary grade
(GS) level

11
9
7

No response
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Table X~4
Correlations Betwecen Present Salary Grade and ’
ks . [
Selected Predictor and Critefioq Variables N
Medical Technicians = . {’?
. ' . Black~ Caucasian
' Aptitude Tests ' N=168 . N=297
Subtracticn & Multiplication . - .15% -.01
Vocabulary =~ . . g .02 .09- ;
Hidden Figures : .13 ~.02 .
% ‘Necéssary Arithmetic Operations .17% i =, 15%% :
: Pin-Dexterity . . : =.06 -.07 %
Number Comparison . . . ‘ .04 -.13* :
. . ;
Gestalt Completion .03 -.13% :
Picture~Number L15% -.05
Paper Folding ‘ . .00 L=e12%
Criterion Variables
Learning Ability Rating /////.: _ W 37%% o 24%%
+ o. ' [ Job Knowledge Rating =~ _ . 50%* AL
Supervisors' Overall Ratirig WAL «29%%
Job Knowledge Test Score - AL J21%%

7

* gignificant at .05 levei
** gignificant at .01 level




-387-

Table X-5

Correlations Between Present Salary Grade and

Selected Predictor and Criterion Variables

Cartographic

Aptitude Tests
N

Hidden Figures
Vocabulary
CS Arichmetic

Map Planning

Surface Development

Necessary Arithmetic Operations

\

Criterion Variables

Work Sample Composite
Learning Ability Rating
Technical Knowledge Rating

Supervisors' Overall Rating

* significant at .05 level
k% gignificant at .01 level

Technicians (TOPOCOM)

Mexican-
Black American
N=101 N=101
-.15
-.08
-.06
-.14
-.14
-.13

Caucasian
N=240
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Tab%@ X-6

Correlations Between Present Salary Grade and

\
Selected Predictor and Criteriun Variables

Inventory Management Specialists

Aptitude Tests

Number. Comparison
Hidde Figures
Vocabulary

Nonsense Syllogisms

Subtraction & Multiplication
Necessary Arithmetic Operations

FSEE ’

Criterion Variables

Work Sample Overall Performance
Learning Ability Rating
Technical Knowledge Rating

Supervisors' Overall Rating

* significan< at .05 level
** gignificant at .01 level

Black
N=112
-.09
-.16
-.08

Mexican-
American

N=72
.15
. 23*

L23%

. 24%

.27*

. 39%%
f L 38%%

L GO**
L 24%
L 3o%%
.17

Caucasian
N=194
-.04
-.07
-.10
-.11

.02
-:06
-.13

-.08
.10
$22%
.18%




Aptitude Tests

Number
Comparison

Hidden
Figures
Vocabulary
Nonsense
Syllogisms

Subtraction &
Multiplication

Necessary
Arithmetic
Operations

FSEE

Work Sample

Scorer's Rating
of Overall
Per formance

Rating Scales

Learning
Ability
Technical
Knowledge

Overall

Means and Standard Deviations of Selected Predictor ~

. and C;iterﬁon Séores--Those Not Tested vs.
- ,\. LY

v

SD

\S
r’i}
M

SD
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3

Table X~7 -
- . e

- Y

Before. Miring or Reclassifitation
”,

r
Inventory Management Specialists

Black Mexican-American

\ .

N=50 N=40 N=10 N=45. N=14 N=11
. )

Na , . ~Eher No Other
Test: FSEE Test Test . FSEE Test
38.5\ ag&g 42.9 ~ 41.3 46,7 48.6
11.4-- 10. 10.4 10.3 9.5 9.9
4.5 6.9 6.6 _ 6.2 9.5 7.1

%.3 6.6 ' 4.8 4.6 5.0 5.2
20.2 25.9 21.1 20.0 24.9 22.2

5.8 6.9 7.3 6.0 4.2 6.4

5.4, 11.3 6.6 .51 10.6 6.4

6.4° 7.7 5.0 5.0 6.6 7.0
62.7- 67.9 67.7 65.7  77.6 84.7
19.4 17.2 18w 20.3  12.6 19.9

9.8 139 12.4 12.%.17.5 15.0
4.1 5.2 4.5 5.0, 4.6 . 5.5
sq;é:/ 52.0 40.6 - 38.8 52.9 51.0
11 12.7  10.4 9.9 11.1 10.0

;:ég v
¢ v
»
6.0 7.7 7.1 7.7 11:8 10.4
3.0 3.6 2.6 3.8 3.8 3.7
’\ \

5.9 6.4 6.3 5.9,6.8 6.0

1.9 1.9 1.3 1.7 1.3 2.2

5.6 6.2 5.9 6.2 6.8 6.2

2.1 1.7 1.5 1.6 1.2 2.0

6.2 6.4 6.4 6.3 7.3 6.0

1.8 1.7 1.3 1.8 1.2 1.7
/-

<78

.~"

Those Tested

L™
Caucasian
N=73 N=95
No
. oy,
Test FSEE
37.8 43,1
13.0 9.7
5.5 9.2
5.2 5.6
22.9 28.5
€.2 4,3
£.6 11.7
5.9 8.5
71.8 78.8
21.8 20..9
.12.5 ‘18.0
'+ 5.2 3.9
40.5 60.8
12.3 10.6
'7.33, 9,7
4.1 4.6
5.7 6.5
1.8 1.8
5.9 6.5
1.8 1.6
6.0 6.6
1.7 1.5

\
bl
O

N=12 -

Other'

-

-

Test ~
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Chapter XI .
ki
An Algernative Approach to Culture Fairness

-

& when Test$ are Used in Selection

~

%Recently a number of definitions of "test bias" have been proposed.
 The one definition which has been most often applied is the Cleary (1968)

“ )
definition of "test bias." Simply stated, Cleary defines a test as being

"eulture-fair" for populations A and B when the regression equation based

*

on population A heither systematically over- nor- under-predicts level of

A

performance for members of population B. Thorndike (1971) has proposed

an alternative definition which can lead to en%irely opposite conclﬁsionsé%%

. - .

. : % s
with respect to whether or not'a test is "culture-fair" in a prediction

situation.

~

4 Thorndike suggests that a test may be juaged "culture-fair" if the

overlap on {the criterion scores between groéps A and B is essentially
. . AL “
equivalent to their overlapion‘the predictors. 'Aséuming normally dis-
tributed criterien and'predicldr scores within each group, and equivalent
standa?d deviations across groups, the measurement of éverlap reduces to
compéring the aifferences Qetweeq group means scaled by their standard
dey‘tiations on thé:criterion and on the pfe?fétort For example, if the
) -

means for group B are one standard deviation apart on the criterion; they
o,

n

. } - ¥
should also be one standrd deviation apart on the predictor: Lf the two

¢

'grougs'!;eans are only one-half standard deviation apart on the criterion,

? i
but a full standard deviation apart on the predictor, the test would be
judged unfair in the sense that for any one specified criterion cutting

score, the members of each group would not have the same opportunity fdr
< T
being selected as would be represented by the proportion of their group

v 5

' . ~397~
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well as the reliability of such criteria. Past research suggests that
[ )
more often than not, criteria such as ratings tend to have lower reli-

abilities (i.e., inter-rater reliabilities) than the objective tests

-

used to predict them (Conklin, 1923; Stead and?ﬁhartle, 1940; Ghiselli

and Brown, 1955).. Thus,'before any conclusions can be drawn with

.

respect to culture-fair test usage based on the Thorndike approach6 it

-~

would seem reasonable to correct the criterior scores for unreliability.

-

The fact that the subjective nature of ratings almost rules out

he ’

* N
the possibility of "color-blindness" can lead to even more Serious

problems." The possibility of biasgin ratings is cocumented in other
reports forthcoming from the present study. Of course, the possibilgty

of bias in a subjective criterion tends to reduce the usefulness, if
' . ¢

not appropriateness, of the Thorndike crit?rion, or for. that matter, any
definition regarding '"culture-fair' usage of tests.

Results of a modified Thorndike analysis of culture-fair usage of
teéts against (1)‘a subjective rating criterion corrected for unreli-
ability, (2) an objective work sample criterion corrected for estimated

unreliability, and (3) a criterion based on an objective test purporting
3 . 3

.

to measure job knowledge are presented here. The aﬁélyses were performeg

for the ethnic samples in the three occupations in the present study:

Black and Caucasian+Médical Technicians; Black, ‘Mexican-American, and
\
Caucasian Cartographic Technicians; and Black. Mexican-American, and
¢ L)
Caucasian Inventory Management Specialists.
%

The correction for unreliability in- the subjective ratings was made
~ ¢

in zn effort .to see if the '"true" mean difference in criterion rating

. . . . N
means more closely approximated the difference in predictor score means. -

' N
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- . )
The hypothetical "true" mean difference may be defined as that difference

_between minority and majority group means which one would expect to find

-

, Co-
if" the criterion rating was as reliable as the predictor test. The
- . \

A\
assumption here, of course, is‘that bias—in the ratings is at a minimum.

However, additional inéight into the possibility of bias in the ratings
.. may be inferred from the comparison of relative @ifferénces between group

means on the subjective rating criterion\snd the group mean differences

- ]

\\\ which were found when an objective job knowledge test and/or work safiple
- /;. N ' .
was used as a criterion. Admittedly, a paper-and-pencil test has its
\ drawbacks due to its somewhat theoretical nature. T It would be fairer to

. S
point out here that a possible drawback of "a job knowledge test as a

* 4

criterion is that some of the same skills-which play a role in the pre-

. " dictor also affect the criterion scores (e.g., "test taking" skills, if
. ' in fact these exist other than in a hypothetical sense). However, it
does have the following advantages: (1) in general, its reliability

Q\_Lwapproximates that of the test used to predict it, (2) it is "color-blind,"

and (3) in this particular situation, it was deemed to be an appropriate

measure of job knowledge b& supervisory staff members who participated

in developing the test.

~

]
The corrections for unreliability of ratings were originally suggested

by Angoff tin a personal.communicaqion) and were estimated in the following

manner. Two critical ratios weré\formed, one for the criterion means,
d

. CR” , and one for the/préﬁiz—t;;;~ eans, CR_ .
. yy = XX
Y. -Y _ (1)

" CR’ = -
yy /C B

Y

o \ <82 A ~
f . \1 ‘. ot e "v " ) i ‘ .. g \
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Where: Y mean score on the criterion for the Caucasian group

mean score on the criterion for the Black grouw

=<
i

-

and: ' - = 2 2
O;E GC + GB ryy

where: . © variance of the Caucasian criterion scores

JON

. L3 . .
variance of the Black criterion scores

!}

ryy = reliability of the criterion rating
* Al ’ ~
rxx = reliability of the predictor test
while CRxx is simply: XC “ XB
o
. X

Equation (1) above simply expresses the expected difference petween the

-

group means on the criterion (in terms of the’standard deviations of their

true scores) if the criterion ratings had the same reliabiliity as the pre-

dictor. The prime in the ratié CR’yy indicates that this correction for
\unreliability has been made. The reliabilities, based on inter-rater
agreement, were .46 for the Black Medical Technicians and .66 for the
Caucasian Medical Technicians. - The average reliability was then used in
equation (1). 1Iun short, if the predirtor and the criterion were equally
reliable, would CRLyy equal CR_? If the ansver is yes, then one could
conclude by this modified Thorndike definition that there was no unfairness
in selection against either group and that the "unfairness" found before
the correction was simply due to differential reliability between predictor

and criterion. However, if CRxx is still significantly larger than CR’yy,

s <

<83
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one may conclude that the test is biased against the Black group. The

assumption here "is that the Caucasian means gfe higher than the Black

v ~

means and that there is little or no racial bias in the rating pro-

cedure.

7
Results and Discussion .

&

Medical Technicians

>

°
Table XI-1 presents the |critical ratios for each of the predictor
tests against each of two crilteria for Medical Technicians. In all

cases, the critical ratios, CR”_ _ and CR__, are buth positive,
lyy XX

.

indicating that the Caucasian means were higher on both the predictor
. . !
and the criterion. For example, in the case of the Subtraction and
Multiplication Test predicting' the Job Knowledge Test, the CRyy is
equal to .44, indicating that the Caucasian group was approximately
oné-half standard deviation above the Black group on the criterion,
while the CRxx ratio indicates that the Caucasian group was also about
one-half standard deviation above the Black group on the Subtraction
and Multiplication Test. When test; were used for crit;ria, no
correction for unreliability was made since r;X then approximated ryy'
Using the ?horndike definiti6n, one would conclude that there is
little or no unfairness against the Black group when the Job Knowledge
Test is dséd as the criterion and the Subtraction and Multiplication
Test is the predictor. Similar findirgs apply to the remaining tests,
with the exception of Vocabulary and Necessary Arithmetic Operations.
Out of the eight possible_ggeéictors, only these two tests show a

significant bias against the Black group when the Job Knowledge Test

. is the criterion (i.e., CRyy is significantly less than CRxx)’ where
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significance is arbitrarily defined as a critical ratio difference of at -

least one-quarter standard deviation. ] :
o ‘; \ s - 4
An inspection of the critical ratios for [the predictor’ tests against :

3 B . i
the Overall rating would seem to lead to the épposite conclusion, '’ Cloé%r

i
inspection of the Black and Caucasian validit§ coefficients for each of
the tests suggests that they are almost all near zero and, as a result,

the application of any definition of culture/fdirness would be meaning-
/ . -

f

less. Either the tests are inappropriate and/or the criterion ratings

include a reliable but large proportion of invalid variance. Results

i . .
from earlier studies concerning supervisors' ratings among Medical Techni- :

cians lend some support to a hypothesis of Aias in the supervisors' ratings.
i .
The finding that certain ethnic combinations of rater and ratee lead to
N\ " {.
systematic but not necessarily valid sources of variance in the overall
ratings may help to explain why ubjective i("color-blind") predictors

3

have little variance in common with such a criterion. - .

Cartographic Technicians |

i

|

Table XI-2 shows similar data for B}ack, Mexican-American, and Cauca-

/

sian Cartographic Technicians. More spﬁcifically, Table XI-2 presents the

. * i
P . . | .
critical ratios for Caucasians and. Blacks and Caucasians and Mexican-
: i c

. . b . . .
Americans when the Supervisors' Overall;Ratlng was used as the criterion.

Of the four predictors (Hidden Figures !Map Planning, Surface Development,

’
A} “
and Necessary Arithmetic Operations) hlving similar non-zero validity co-~

efficients, no one test was consistently unbiased against all groups.
Hidden Figures and Map Planning could be used as 'culture-fair" selection |
instruments (against the rating criterion) if there was only a Caucasian

and Black applicant pool. However, if the applicant puol also included

t

\
| e 2 B e 1o |

o - i
LIV Y
P v |
B

_ERIC '+ <85
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Mexican-Americans, these two tests would no longer be "culture-fair" instru-

ments, since they would tend to discriminate against the Mexican-Americans

' ~

and in favor of the Caucasians.
It should be noted here that a test may discriminaté in favor of the

majority group as well as cert?i'ﬁminority groups, but not necessarily all

minority groups. However, before any conclusions can be drawn from the

-

above analysis concerning the culture fairness of tests against supervisory
| ° . :
ratings, additional evidence concerning the vhlidity of the supervisory
. . Y . :
ratings should be presented. °The. Cartographic Technizians' study 'was

especially appropriate for such an analysis since three types of criteria

were available for comparison. Two of these criteria, a paper—and-pencil

-

Job Knowledge Test and a comﬂosite Work Sample, were ohjective "eolor-blind"

measures, ard the third was the Sdbervisors' Rating.

-

. As pointed out before, a paper-and-pencil job knowledge test may be

. []
unsuitable as a criterion for identifying unfair test selection procedures

sing%'it may be argued that the theoretical responses to an "artificial

job situation may not reflect the skills necessary for the 3uccess§ul

§

performance of, the actual job tasks. Figure XI-1 presents a péradigm .

N

indicating the relationships between the three criterion measures.

Supervisors'
Overall
Rating

Figure XI-1
Job ’ . . Work
Knowledge » Sample

Test = Composite
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Inspection of Pigure XI-1 suggests that the Job Knowledge Test is
more highly related to the actual gasks performed on the job than is the
subjective Supervisors' Rating. Since ratings are not "color-blind," it.
is_possible that they may include nonrélevant variance due to racial
bias? It is particularly interesting to noée that two of the three

correlations between the Superyisors' Overall Rating and the Work Sample

(g

€omposite "are quite low, while the correlations between the two objective

measures, one "theoretical" and one operational, are all close to .50.
. A w
It would seem that the "theoretical" job knowledge measure has much in

.
.

common with the objective work sample, yet neither have much in common .
with the subjective®ratings.

Table XI-3 presents the critical ratios_for the various group com-

_ k2

parisons when the Work Sample Composite is used.as a criterion. Of the

¢

’

six tests which have similar non-zero correlations with.the Work Sample

criterion--Hidden Figufes, Card Rotations, Map Planning, Surface

Development, Maze Tracing Speed, and Necessary Arithmetic Operations--
Card Rotations, Map Planning, and Surface Development appear -to be

relatively culture-fair regardless of the groups to be compared. Map

Planniné,.in fact, has a slight tendency to favor thF Blang‘ahd

4

.Mexican-Americans when these minority groups are compared with the Cauca-

4 .
sian majority. It is also interesting to note that; besidgf beihg S
. ~ A
relatively culture-fair, these tests have relatjively high faéé\qeridity s
for this particular job.

Table XI-4 presents the critical ratios for the various group com-

parisons when thé?Job.Knberdge Test is used as a criterion. Hidden e
Figures, Vocabulary, Card Rotations, Map Planning, Surface Development,
/ !
- s

T ST
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Maze Tracing Speed, Extended Range Vocabulary, and Necessary Arithmetic
- i -,
dgirations all had non-zero validity coefficients across all groups. In

*

general, when the Caucasians are compared with the Blacks, only one test .

[

out of eight appeérs to be hiased against selecting the ‘appropriate * .

2

proportion of°Blacks, xud that test is Necessary Arithmetic Operations.

R AL ]

In fact, five ouc of the eight tests are slightly biased (CRxx < CR’yy)
-"’. ) N
in favor of the Blacks. These tests are Hidden Eigures, Vocabulary,

. - t.

; Card .Rotations, Mdap Planning, and Extended Range Vocabulary. When Caucé7
A - 0 A © 5

: . sians. are compasgg-with Mexican-Americans with respect to these eight
: H

predictors, the bias, if any, is always in favor of the Mexican-Americans.
- v

Ve ebuubide 4 sh

As in the case of the Medical Technicians, when tests were evaluated
*
. ]

against an objective criterion, little or no.predictive bias.yas found.

4
P TPar R

} .Inventorv Management Specialists g
i Table XI-5 pr;sents the critical ratfbs for the predictor tests E
\ T
against Supervisorsj ng;all Rating for Inventory Management Specialists. %
Only two predictors, Subtraction and Multiplication and Necessary Arithti ,2
metic Operations, ouf of ten predigctots show‘similar non-zero ;elétéqn- . . é
i ) .
ships with the rating criterion. In both instances, the critical ratios . ;
' indicaéz that these “two test; are biased dgainst both t?e Black and the‘ %
\ '/Mexigan—Aﬁeriéan minérity groups. ﬂowevere Tab.e XI;6 shpws that whek ‘ i %
. “ - 3 M
' the Work Sample overall scores are used as the criterion: six ﬁredictors~- - E

~
Hidden Figures, Vocabulary, Letter Séts,\hxtended Range Vocabulary,

- - .

-Necessary Arithmetic Operations, and Inference--all have non-zero validity

\

ccefficients across all groups. When the Caucasian and_ Black Inventory

-

Management Specialists are compared, the critical ratios CR__ and CR N
, . . : ) < XX yy . /

are approximately equal for five of these six tests, indicating litrtl ’:

L . L |
- . . :

ERIC . %88
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or no predictive bias. Necéssary Arithﬁetic'Operations‘tends to be biased

. s -

hgéinstwthe Blacks (CR'yy - CRxx = %). For the remaining five tests there

is a slight tendencxrgqr the_éelgcfiqn progedure to be in favor of the
N L 4

'Blacgs-(CRyy > CRxx). However, when the Cahcasian group is égmpared with

the. Mexican-American group, the "bias" is reversed. That is, with the
sextcal group, 1S I 2 ’

possible exception of the Hidden Figures Test, the remaining‘fiye predictors
" o ’ < .o AN T o
-appear to be biased against the Mexican-Americans. Further inspection of

the types of pregictors which lead to the greatest, as welikgs the least,

‘bia§'agaipét the Mexican-Americans suggests that possible laaéuagqlpggblemé

-

\Tr-‘""-— P - 3- i . - - - . - ’ - .. -
haifipered’ their-performance to a‘greater degree on the predictors than on

the Work Sample critérion,. For example, the twc most biased tests against

FREES -

the Mexican-Americans were the two vocébulary»tesgs; while non-verbal tests .
-such as Number Comparison and Hidden Figﬁrgs showed little or no bids..,

-
¥ -

s Conclusions .

A - N

ve

With few exceptions, the direction of differences between majority

., v 3

and minority group means on the predictors ‘was also’reéflected in the

criterion means corrected for unreliability. : . ~
- - 2 r ‘ '
However., when Supervisors' Ratings were used as the criterion, the

’

}
difference between minority and majority group means on this criterion
M o :

were much less pronounced: than their corresponding difference on,the

, ‘& ] o
.predictor means. On the surface, this finding suggests that tests were
. - v A

biased, in the Thorndike sense, against the minority group when sub~

jective ratings were used. However, other analyses of the rating data

which are reported elsewhere in this report (Chaptef VIII) seem to
indicate a potential ethnic bias in the ratings. The finding of-a

* possible racial contamination of the Supervisors' Ratings was
. o

<83
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particularly hqtieeable_for the Medical Technicians. Additional evidence
» B T C e :‘: s . . . '
#* againstPusing subjecfive ratings as the criterion in a "test bias" study

SN :

swas also found in the gﬁalysis of the Cartographic Technicians aata.

~,

When the Job Knowledge Test and/or the Work Samples were used as the

« /-

cfiterion, much of tHe evidence for "test bias" against Blacks and Mexican-
Americans disappeared. One exception to this was the Mexican-American

- ) ’ .-" " ) § - <
Inventory Management Specialist, group. Compared to the Caucasian group,

they tended to do better, on the average, -on the Work Sample than their

:pfédiétor scores would'suggeSt. It is quite possible that a language

_prqblem did hamper their performance on pérticular predictor tests used:,
. ifi this study. The fact .that the two verbal prediétors showed the great-

est amount of 'bias" against the Mexican-American group lends additional

>

support to a possible language problem. o -

?he results from this study suggest that if we accept an objective

-

-.test or work sample as being more desirable measures of job performance

than sppervisors”fa%ings,“ggg carefully'select predictors which indeed

- #

do measure aptitudes and skills relevant tawéuccessfuldpgrformance on .’

the job, tests will lead to fair selection procedures for the Black
minority group. It should, however, be pointed out that one might rgaéh

different conclusions if other than the Thorndiké definition were used.

C o ' . : ) - I
Findings with respect to culture-fair selection of Mexican-Americans
. o . .

-

~

were less clear.
*

.

‘Based on” what we have learned froﬁ‘;he présent study, as well as
from earlier studies, concerning the problems inherent in achieving un~-

biased supervisors' ratings, it may well be that the use of an objective,

- . . !
. job knowledge test’ in lieu of the more subjective Supervisors' ratings '

\\
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" is the only reasonable answexr. This need for a colqr-bling/ﬂcriterion— 7
; L . : . . 7
: © . : i . , D 7 e '
: would seem to be particularly germane in those cases where the péieeyial
. 7 ~.,\ L ) ) o \ o o - ‘ . ../'. . / ~
¥, ‘bias in the ratings may have an ethnic basis. - - / i .
;_ . — - - //
. e - ; - NPT et 3 ¢ :

i : This possibility of -criterion bias';a;sesuin;é;gsting‘gﬁestans N
: with réspect to the nature of test bias. That is fall‘;pptoachQS‘have'
s N agsumed that mean differences in criterion .measyres betWween groups are
:  rin fact true differences between the~pérf6fﬁ§ﬁgs;1eVélé of thé group

e . s - . / . . - !

s aee el N H " P L4 e - A 5 % - . -

_ - mémbers. Any predictor :that does not accgré;g}y—reflect these: criterion
. ", differences is rejectéd as a.'biased"-predictor., If, howetver, some of,

.. = Yoo e L s, " . pd -, . ) = 4

B S SR o
. -all of thesé criterion differences have been due to bids and ot to
dif fsrences inf"trdé"\peiﬁﬁrﬁénce,jfhe«uée—of differential prediction

;héSiaéted to maintain the hiasvig selection either for or against tge o
oo T T + - ~ i
minority group. Future "test bias" research should settl2 on a sub-

¢ . -

iéttive criterion measure.sgch:as ratings only if{the'rétégés can be,

’ / »
/ »

gree the same rankiorderihg obtained on |,

' /’ ¥ .

Mhard" criterion measures, Such as objectively scores job samples,
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Table XI-1
*' @ritical Radtios

Medical .Technicians-
\

.

Criteria.

Overall Rating,

Black. Cauca$ian

’

Job Knowledgé Test

-

Black

Caucasian

“CR_ . r._ ™ * "R

Xy

e
e

4

s A

. #CK
- XX

T
Xy

Subtraction &
Multipliéétion

iﬁNpgabQéégw,l

Comparlson
oo 3 "
Gestalt X
Completion‘

e

Ricture—
- Numbef

“'.Paper Folding

7.
: &
.
Y
-
§3 -
.
-
-t
- avt
- e~

A2 .

12

11

.12

.11

.11

-
-

- N

L.

Fas -

.77
47

.17

.33 .05 .1

036 —002". - ! .15

.65 .08 Al

44
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.21
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Table_ XI-2

3 - . -

- s . . N _ A L ,{A
: : ) o Correlations .and, Critical Ratios—- -

18 ’
/Aptiﬁude Tests with SpperviSOrs'-OQerall‘Rating
' éaftogrépﬁi§ Technicians {iopocbnj
/ e ’

v Co%rélétioné‘xy : P Critical ratios

: - : .
: . > A PR -
T | Mex1can~ .. . Caucasian/ Caucasian/ -

Aptitude Tests Black Amerlcan Caucasian Black Mex1can-Amer1can

R T e - . g . e L . L R

i~ o~ 4—4.,'—“, 7%_ e _~‘ - R ~ - - “,'ﬂ - -, R :*. - . S
" T ‘ CR’ CR CR**”"~ R T

/

? . *5§§§§?5?i§ﬁf§é a9 2 JRETR Y - 07 S i
\ - voéabulé.r}’- j 7 .19, o -02.; ’ .01 " ? 227 “,”12 ’ ’.08 66 \
- ‘;9!?..3,@“-*”-5@@1?@?'- g Lo .02 26 36 08 =i04 -

< ’céfazﬁéﬁiéioﬁéa 26 .03 v 26 27 .8 .08 L34

& f 4 x : . ‘e

Z,__;Map‘?lannlng Y 23 .30 .26 .29 07§ .35 T

[T ORI
AN

- Surfacér .28 S22 . .8 e .27 .49 .08 .60:
5Development .- . - - .

‘Maze Tracing RVIRRET .27 .28 .53 " ;08 Juh .
Speed S . ’ ’ &

DR P IR
$
.

iExtended,Range ' C \ . ) -
EVocabulazy o '}7 03 -.07 »27 : (o 14 .08 183. }'_ 7

%f Ari;:}l;netic R 025 . 22 ' 019 025 082 008 'l7,.6
: - QOperations - o : ) . .

-
o
-
. H * . ! . * !
' % g
k] f
- .
¥
. 0 h
: ! '
f -
- ’Qo .
N 3 3 . -
: . P - \ . P 2] " »
¥ \ . g
e \ - :
Zis \ - - ) 4
B o e -
3 * . -
\ - . .
N » o o
H :
» L
Al + -

Phepiati ARt e 1AS R alE am o




e
a
2

© .- —415- !

T Table XI-3 h o

- o A
‘~§f - Correlations and ‘Critical Ratios--

Aptitude Tests with Work Sample Cémgoéite :

co . * ‘Cartographic Technicians (TOPOCOM) |
A s LT "CorrélationS'ﬁy Critical.ratios '

- S, e

Caucasian/

Caucasian/ ‘
Mexican-American

Black

Mexican~
American Caucasian

T el T

'\ . Aptitude Tésts - Black

Hiddeh- Figures.

Vocabulaty,

.+ +-0bjget=Numb et .

~ -Card' Rotations °

Map. Planiiing
_'Sutface:
Developent
Maze Tracing
‘Speed: .

. Extended- Range

Vocabulary
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& .
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. Table XI-4 : R .

-’

Correlations and Critical Ratios--

Aptitude Tests with Job Knowledge Test . .

™

t
g}

AN

1]

" ]{‘ S\péeld,j S

Vocabulary,

Objec t=Number Jdoo .

<

:Card Rotations .36

Map Planning 42 .

:Surface

ﬁévéippméﬁc 35 .

‘Exténded Range .50 23 39 o

.Vogabulary - R N

Necéssary
" Arithmetic .
_ Opérations ~*°

.66 44

o
e
x

-

L B

<43
43
43
.43

<43

+43

L&]

-
7 R | ;
. 11 Cartographic Technicians (TOFOCOM)
: . e 3 |
* Correlations xy - s Critical ratios
L w Mexican- - _Caucasiarn/ =~ .:C'a-u‘césian]’f“ o
‘Aptitude Tests Black American Caucasian Black \%i cg‘t:fAmeriéan
Z . CR_ GRS CRON, CR_
: ) . vy XX yy XX
. P — e .
. .t * ' . e o \

Hidder Figures .40 45 .40 43 .23 92 .42
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Correlations and Critical Ratios~-
B Apti;ude Tests with Supervisors'vbverafl Rating
1nveptory Management Specialists
. ) \\x . \ * ‘ . . .
Correlations xy Critical ratios
.o o Mexican- - Caucasian/ ~ Caucasian/
Aptitude Tests Black Amenican Caucasian Black Mexican-American
- — \ - - — —— —
. . CR vy /,CRXX ‘CR.yy CRxg .
) ’ . // B
L ° e
Number .29 .10 28 .06 .12 =06 =21
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PN < T
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Table XI<6 -+

Correlations and Cr‘it:icalx Ratios=-

Aptitude Tests with Work Sample, Overall Performance

’

Invgn;éfy M:anage}nent Specia;lis‘ts *
f f
Correlations xy ~ % . Critical ratios
, g - ~ Mexican- . Caucasian// .- Caucasian/
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.o P v . N
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Chapter XII

i
[

« - Conclusions .and Inferences

R The preceding chapters have described in detail the statistical

e

treatment of the-data obtained in this study and the conclusions

derived. This chapter will recapitulate the more imporfant findings,

R LR

and--draw some of the inferences that follow from them,#

Y
-

: Conclusions .
a S 'Thefe is little in the data to support the hypotheses of

diﬁferengigldyalidity for the wide variety of tests studied

ifV,ﬁJMQM'”f'foﬂeafkor'theuet§2§ig,rouPs includéggin thig study. Tests whifh

-were valid for one ethnic”group were also valid for the

T

P other ethnic group(s). This lield true when the test§ were
« . e x .
T ‘uigd to predict all three kinds of criterion measures.
Y. .- )

o
- .

i - " 2, Tests valid -against one kind of criterion were generally
v “ rd - .

o

: valid againSt other criteria also.

f o~

3. When supervisots' ratings are used as the criterion, there

» -

is little diffé%eyce in the regression lines ﬁoftgifferent

. » -
z FY
£ . - 4

ethnic groups; i.e., a particular test score predicts the

same level of job performance for -all ethnic groups.

. B
, £ -
4,  When work sapéles or job knowledge tests are uSed as

-

-t

e —

oo "7+, criteria, thliere usually are differences in the regression

. ey .
lines. between majority and minority ethnic groups. 1In
Tt - " RY

these instapées, a given test scOre is associated with -

. - -

higher job ﬁerformaﬁce for the Caucasian group than for .~

L

| et

the other tﬁb groups. -

- . d

P

7

-

5. 'When test sc?res 4re combined by a multiple rsgréésion =

— A ' -423- /f

«

o - . . ///,/ .
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ratéés of their own ethnic group. Ratings of B1Etk job-

measures.,

=424~
eggation, there is no praegical loss in'prédictability when
the egpation developed for one ethnic group is used for
prediction of criterion scores for -the other ethnic groups.
Supervisors' ratings were affected by interaction of ethnic
group membership of the fater“hiﬁh thqsethnic group member~ .

ship of the ratee. Raters tended to give higher ratings to

b

- »

. L R g ’ e f,a% .. L N
incumberits by Black supervisors had higher cort®lation with .
other measures than.did ratings of Caucasian job incumbents

. e t '

B

by Black supervisors. In contrast, ratingé of Caucasian job ' N

incumbents by Mexican-American supervisors.had higher cor—

A

relations with other measures than did their ratings of
Mexican-Americans. ‘Ratings by Caucasian raters of all three

ethnic groups correlated about equally well witHAoiher

e
P .

’

There is«Qg substantial dif.erence in background or éxperi-

ence variables. f6r the diffefeﬁtxzzhnic groups. %oséibly : .
U 4 (.(—"‘ ~ M

for this reaséh, use of moderator variables such as length

‘of eﬁperie9é; or amount of education did not produce signifi- :

cant img;é;ement in predictability.

- P

Mean scores for minority groups on aptitude tests are e

generally about one-half standard deviation below the mean
scores for Caucasians.. There are, however, a few instances
' /
® ¥ .
where the mean for Mexican-Americans is above the mean for

o e

3

cucasians, "\\ : '

-

Mean scores for minority groups on job knowledge tests and
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O
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-

work samples are similé?ly about one-half standard deviation

below the Caucasian mean score. There is one instance where

°

\\ the mean score for Mexican—-Americans is above the mean score

»

for Caucasians. oL

o

- . .
10. In contrast to the deferences on tests and work samples,

the means of supervisors' ratings for minority groups are

fr -.very close to those for Caucasiahs.:
£ s . . . -
"7 11. Factor analyses of the test and cfiterion measures show vary

~

similar patterns for all groups.

. f
Inferences and Implications

'."' ’ \ ) .

It is perhaps appropriate to comment on some of the inferences

. . / :
or implicationg which follow fromhghe(data which have been presented.

‘Some of these comments reflect or-overlap those made by speakers at

the ipVitatiqnal conference previously mentioned (Crooks, Ed. '1972),

aithougg no effort will be made to recapitulate all of these comments

here.

- N ~
.

~ In view of the evidence from this study and other evidence pre-
= - /’ »

- -

-

sented by Boehm and Ruch, it éﬁpears that differential validity, if

. :
*y

. £ . ' .
not entirely a statistical artifact where it does appear, is at best
‘.I

an isolated phenomenon. Furthermore, the use of different regression

lines for different ethnic groups usually will operate to reduce rather

"~

than enhance employment opportunities for minority groups.

Evidence of the effect of rater-ratee ethnic group interaction

on ratings makes the use of supervisors' ratings (or similar judgmenta!l

.

variables such as grades) as criteria of job performance a somewhat

dubiogis proceeding where different”ethnic groups are involved.

Wy
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HOWeveri 1t 1s reassuring to find, in this s%udy at least that tests

iselectedAto predict superVisors ratings for one group alSO made valid
3

. a . . ~

predictioﬁs of more "solid" ¢ iteria Such as job knowledge tests and

. work samples for all groups

-

- g “\\rn . -
1t.appears évident that-rhe recognized problem of minority under-

T P
. . .

representation,in technical, professional, and managerial jobs--or, in

many instances, outright unemployment——Will not be solved by the differ-

. ~

ential prediction approach, since this .approach more often than not will

) ",V‘l"

\\reduce rather than increase the proportion of minority applicants employed.

x f b

1

-

N
The question Stlll remalns, "What can be done to solve this problem”"

. . N -

,* Answers--or hypothgses about the answers--to that question go beyond

. . - M - ‘, . . . -
the scope of this research. Yet the question is tﬁo important to ignore
or evade. One Suggestion (Brown, 1972) is that employers use a low

; .
* cutting score and prov1de'additional training to those who score low.

.
~

This§ is a reasonable suggestion wherelemployers can afford to\1nve£t

\.

substantial traiffing and are not bound by legal requirenents to hire from
. - e,
\ ’ N "f

K
the top of a gualifying list. If test scores are used to predict subse—

queot ij,performance, wh¥ should tﬁey not also be used to predict how

.

) much or{ what kind of treining the new employee needs?
o -
; . . \

There is reason for some cautious Optlmlgm in the fact that back-

~

,ground variables and test scores do seem to. have the same meaning for
w »;\ N
indivmduals from different ethnic group§§' Tt appears possible that if

all grry; *-have. equal opportuni;y in all aspects of their lives--and it
.is evident that so far minority groups have not had equal opportunity,
then eventually the differences in test scores between groups’ will
. , )

. -2
become inconseéquential.
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5 Aﬁ Atteﬁpt to Minimize Sources of Bias in Supervisors' Ratings

oo } : . o ‘e

- b by Use of a Standard Stimulus. '

In an effort to mihiimize known sources of bias in supervisors' ratings

5 B * 3

sich as halo effect, rater lenieéncy, and social desirability set, .and o -

focus on the behavior to be rated oneeach,scale beyond the definitions and

« e 7 ~

gig -anchors- given, a fictitious incumbent;wés created for each occupation
s A . B , [~ "

~

stddiéd. On the facing page for e?éh.scale, the typical behavior of this

. . -7 / L .

. inéumbent was described as it reiéted to the aspect of performance defined
. -, " . 13

by the .scale. On the basis of this behavioral description, the supervisor
B ‘ ; ,/ ‘ N ) i \1
" was asked to rate the fictitious person on the scale before rating the real

7/

ihcuEbénts he or she supervised. It*was theorized that ratings made on
ber : 85

-
’

8

‘suéh. a-standard stiydlus would not only provide a benchmark of the super-

»e

ratings, but in addition might influence theée rater to consider typical‘job

gbeh§61é}”m§fe cargfully in rating those actually supefvised.
A detailed description of the procedure and the findings in the
. 'Mééigdi Technician study may be found in Pgrrynand Mahoney (1970),, ;hich
wilivonly be summarized here. A.similar analysis for Cartographic Techni-,

,‘ o b . .
,cians was also made. Because the findings in these two studies as to the,

/
v

desirability of adjusLing ratings on the basis of benchmark-ratiﬁg behavior
R were éomewhat'inconclusive, no such detailed analysis was_made for' |
1/, Inventdry Management Specialists, However, the fictitious incumbent was
. . # . .
/ agqiﬁ used in the rating procedure as a focus and further guidelfog{%he
supervisors in rating their "real" incumbents.
%he descriptions of the fihtitious’persons'wére made as realistic as

possible by referring to them by name (Otto Analwzer, Medical Technician;

~437-
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[l

. \ ‘
Mark Bépch, Cartographic Technician; and Mel Stripp, Inventory Management

Speciallsg). Although there was no effort to.qake the character of Otto
Analyzér consistent from scalc to scale in the Medical Techniecian study;
an attempt was made in the other two occupations to describe Mark Bench
aad»ﬁel Stripp across scales'with consistent and believeable attributes,_
asv?ossibly having more‘face validity. Aaloggrall ratiné was not asked
for on the Medical Technician study, bat was aliciteg for the other two. .
EXamplés of Mark Bench's descriptions for three‘scales are given in -

Appendix Figure II-1. . o o

Ahél;%is of the Data

A mean rating for the‘imaginary person was obtained:for each of the
,sgales whers ?e was descflbed, bascd onAgge nimber cf suse;visors who
rated him. These mean ratings Qere assumed to be his "true" ragjngs.lA;Hép
‘means an& standard devlations~f3r't@gss-fatinés'fcr each scale_fo? the .
zMedical Technicians are given in.Apﬁé;aix Table II;A: and.for Eﬁa Carto-
graphic Technicians in Appendix Table II-B. The possible ratings for each
scale ranged from 1 (lowest) to 9 (h;ghest) As may be seen from the A

et b

variations in means across scales in these two tables, the supervisors did

seem to be attending to the behavioral descriptions given, The ratings

that supervisors had assigned tlo their "real" people were then adjusted,
f & .

by scale, according to how each supervisor had rated the standard stimulus

‘

N 4z .
in relation to his mean ratings. For example, if the supervisor rated

Mark Bench 8 and his mean rating for a given scale was 6.4, 1.6 was sub~
. .

tracted from the rating the supervisor gave each of his technicians on
this scale. For any scale, ifzthe imaginary person had not been rated by

c asuperv1sor, no adjustment could be made, and the supervisor's original

-

. \
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ings for that scale were used. In cases where individuals had been -

*

‘'rated .by more than one supervisor, an average of the adjusted xatings was s
o . M : 1 Py .
obtained, Appendix Table II-C shows the means and standard deviations,

by scale, for the ratings received by Black and Caucasian Medical Techni-

cians. TFor the Black technicians, the adjusted mean ratingé'Were higher

than“the originals on five scales and lower on two. “For the Caucasian

-

‘technicians, the adjusted mean ratings were higher than the originals on - ‘Aé

lfgp§ scaLga, lower on two, and equal on one. -‘Appendix, Table II-D shows

'theimgﬁgs and standard deviétions, by scale, for the‘ragings received by
’Black,rMexicanéAmerican, and Caucasian Cartographic Technicians. For

the Black tgchnicians, the adjusted mean ratings were higher than the

o 7 hd

originals on one scale and lower on six.* For the Mexican-American techni- ‘ ..
.icians,—the adjusted meaﬁ ;atings wére higher than the originals on two

- -scales and lower 6q.five. For the Caucasian technicians, the adjusted
,@éan'ratings were higher on five scales and lower on two. For all three ]
;;hhié groups, across both occupations, the variance of the adjusted

® - : . - ’
.ratings was greater than that of the unadjusted ratings for everywscale

x

g 5 - : .
but two. This may partly be due to the fact that the method of adjustment

uséd increased the range of the scales. For example, if 3 were being

added to all ratings hiven by a supervisor on a particular scale, and a i
technician had ofiginally been given a 9, he wouldfh%w receive’'a 12, B
'2 The adjhsted ratingé for each technician’were'thenfused as new ] A§

griqegion measures., Thé scores from the aptitude test battery administered

to the technicians were correlated with the adjusted ratings and%compared

?

with the correlations obtained between the aptitude tests and the -un-

, adjusted ratings. Appendix Table II-E prééénts the correlations. for Black
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Medical Technicians, Appendix Table II-F for Caucasian Medical Techni-

cians, Appendix Table II-G for Black Cartographic Technicians, Appendix‘

Table II-H for Mexican-American Cartographic Technicians, and Appendix

Table II-I- for Caucasian Cartographic Technicians. For the Black

Medical Technicians thexcérrelations based ;n the adjhsted ratirgs were ) ‘ ?
lower ;;gn gho;e based on the unadjusted raiings in 65 percent of the
cases, unchanged in five pertcent, and higher in 30 percent. For the
‘Cadéésian technicians they were lower in 70 percent, unchanged in eight
,percent,fagg hiéher in 22 pfrcent. The differenges’in either direction ‘
were small, rénging from .06[;0 .il. No pattern of change was evident;
—eigher by rating scale, aptifude test, or vacd, For the Black Carto- -;

: *
e b "~
‘graphic Technicians the correlations based on the adjusted ratings were

o v T .

lower than those based on the uq;dg;sted ratings in 44 ﬁercént of the

-

.
ts mams eire

gasés; unchanged in eight Refé;nt, and higher in 48ﬁpercent. For the

. V4
Mexican-American technicians they were lower in 57 percent Qf the cases,
s s
- unchanged in 13 pe;cent, and higher in 30 percent. For the Caucasian “

% ™
s . :
technicians thgy were “lower in 53 percent. of the cases, unchanged in 12

percent, apd/higher in 35 perceht. Again, the differences in either

: / . //
directidn were small, ranging from .00 to .15. . ) Rl
s . -
"/ Job Knowledge Test scores were also correlated witg the ad;?stedf /
P . : : .

supervisors' ratings (Appendix Tables IMI-E to II-I) for both o;cupa—‘//igf;fl
- - o 7 -

. . . P -
tions. - The correlations were lower than had been obtained-with he////

unadjustedggatings with only one exception (Caucasi;n) for -the Medical
ey - d s
- P )

Techniclans and five exceptions for the Carcog;aﬁhic echniclans'zfoqr
Ve
Mexican=American and- one Black). If one iiifidéf;/:;; Tob Knotlédge

< /e/
Test as another criterion measure, it/if/less related to ﬁ&é} aspects

P
R »
’ /"

,..' 312 o | s
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of job performance which the adjusted ratings'nEasurezthan/if/isito those . . .
* which the unadjusted ratings measure§§ - . //f/// '
‘When' considering the correlations between the Job Knowledge/gesffand ‘ \

. . R . . ¥
the»job*knowledge ratings, the difference between the corre}ations based

- + on adjusted and unadjusted ratings is greater for ‘the Bla;k Medical Techni-

cians than foﬁjﬁhe Caucasian Medical i:;i/; a'difference of .11 - :
versus .02). For both ethnic groups, e correlation ‘of Job Knowledge

Te§t:séores“witﬁ unadjusted job/ nowledge ratings is higher than witb
adjusted ratings. For the Cartographic Technicians the differenéés are
less marked (.06 fof the Ciucasians uersus .05 for the‘Mexican-Americans
. and .04 for,the Blacks). For the Blacks, the correlation of Job Knowledge
. Test;scﬁres Yit unadjusted job knowledge ratings, is 1dwer than with
,adjustéd)fatings, and’ for theﬁMexican-Americans"and_Caucasians it is
L higher with unadjusted than with:adjusted.
i/; Discussion
;Effyi Why did adjusting the ratings in general fail to improve their cor-
relations with the aptitude tests and the Job Knowledge Test’ The reasons
are not entirely clear. Apparently adjusting~the technicians' ratings on
the basis of’pooling theljudgments of a large number ofnsupervisors
resultéd in the addition of more rando% variation instead of correcting
for differential préferences in rating behavior§§§ . '
. One possible explanation is that the descriotions of the various
aspects of thé fictitious person's job performance were too specific and

® -

limited. If too little information was given on which to base the ratings

of his performance, them adjusting all the ratings given by the :xpervisors

according tovtheir‘ratings of him could not be expected to improve the =

? ]E[{ik:} o - ‘.:331:3 s : \ !
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. across scales rather than for each scale, would produce different

~442-
correlations between test scores and ratings. Lt may be easier for a

supervisor to provide ratings for his technicians based on many relevant

behaviors and incidents than it is to rate a simulated individual on the
basis of only a paragraph description. The ratings of this person may,

therefore, include more error variance than the ratings of the "real"
r .-

people.

_Another possible explandtion is that the supervisofs did not take

o

the task of rating the fictive incumbent as seriously as they did fating .

& .
_ their own personnel. If the raters exercised less care in rating him,

this could explain the lower correlations found when adjusted ratings

were used. ™~ . )

*

“»

_For the seven scales used from each of the two studies, adjusting
the superviscrs' ratings on the basis of théir ratings of an imaginary

subordinate did not generally improve the correlations between the

I3

aptitude measures and the ratings -of job performance. It is possible

that another type of analysis, .such a; a correction for each supervisor.
results, although this wouid.seem unlikely in view of the rather limited
finéiﬁgs of the p?eseng analysis. R

It is felt that the standard stiimulus may still haQe served the
other purpose for:which he was included in the rating .scales, that of
ﬁélping to orient the supéfvisor téward‘the qualities of each job
éimension to be rated. Also, it may be that having to‘rate a fictitious
person,<¥£ere the supervisor knew that his responses could be compared

S .
with those of other supervisors, tended 'to make him more attentive to

“the standards he was using. While taking account of the definition
- - - )
' .
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Mark Bench really loves maps. He collects old maps - .
and books about ¢artography and iikes to show each new
find to his less enthusiastic co-workers. He spends a .
lot of time reading and studying about maps and mapping,
but it is not always relevant to the work he is doing. . .
He is inclined to take more interest in his work if he
can spend time figuring out how to use.a new piece of
equipment, assembling source material, making elaborate
plans, and looking up specifications. He would like to
leave the routine compiling to others, although it is '
part of his job. -

(Interest)

-

-

When faced with an assignment requiring fine -detail,
créwded features, or the use of small equipment such as
gravers, Mark Bench seems to be "all thumbs." His con-
touring is sometimes so messy that it looks like a pile -
of wet spaghetti and he has to.re-do it several times
before it is acceptable. His eye-hand coordination is
off just enough so that he has difficulty putting stick
up just where he wants it. On tasks where less precision
is required, -he produces quite acceptable work.

- (Dexterity) «

+

!

Using tt= descriptions of Mark Bench and his work
given for the previous scales, please give him an'over-
all rating. This may not be a true evaluation of him
.as a cartograpiic technician, because you have never
actually seen any-of his work or have never met him in :
person. From your impression of him, rate him on this -
scale along with the other people in your group.

(Overall Pzrformance)

Appendix Figure II-1 Examples of Behavioral Description
for Fictitious Cartographic Technician
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- - Appendix Table II-A . ~
e ’ Means and Standard Deviations for the

Ratings Giver to Fictitious Medical Technician by All Super%isors

. o N=200

Rating Scales Mean S.D.

’

Organization ) ‘ 6.4_ ’ 2.6
1n£ergs£ ’ 6.6 2.3
Learning Ability T 4. ' - 1.3
Job knowledge f ’ 4.3 1.5
" Technique 1.9 i 1.2
Need for Supervision ' 5.3 1.4

Communication - - 4.3 1.8
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‘ oL AiDPendi)f-Table -8 S
Y- Medns and Standard Deviations for the - , ‘,.-'7 _~
. R;i:ir_xgs Given to Fictitious Cartographi:c Technician by All Supervisors - )
; (TOPOCOM and Coast & Geodetic. Survey5 » |
o owas : , .
i R Ratlnﬂ Scales ‘ “ , Mean s.D. .
) Interest 6.0 ' 1 9 ¢
. Learning Ability ' 4.6 1.4
' Job Knov;rl_edge 5.2 1.3
" Dexterity . 1.7 1.1
- i@eéd‘f‘or Supervision 3.3 1.7
.Perseverance N 3.8 1.4
) Overall Rating : 4.2 1.5 ‘
[ * ) b .
* * . h
S :
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“Appendix Table II-C -

~ Means and Standard Deviations for Original and

Rating,

Adjhstéd Supérvisors' 'Ratings .of

;Biaék and Caucasiaﬁ Medical Technicians

v

Black .
(N=166)

Caucgsian _
- (N=g85) - -

-

Mean ) SOD . L ﬁeap . S .;D:O

- . _'Scales. ..

 Ofig. Adj: Ordg. Adj.

Orgafiization
Intetést &

IANEE 2
Learning “Ability

Job- Knoirlédge

Technique
—ﬁééd for Supervision

Communication

5.5 5.73 1.82 2.26 | 5.99 6.12° 1.79 2.33

©5.57 5.88 1,78 ‘2.43 | 5.90 6.08 1.74 2,46

579 5.82 1.88 2.07 | 5.96 5.82 1,77 2.05

5.23  5.09 1.88 2,01 .}« 5.30 5.35 1.74 2508

5.90 5.97 1:73 173 | 6.01  6.06 1.73 1.86

‘5,72 5.82 1.97 2.08 | 6:10 5.98 1.86 2.07

549 5,85 1,81 2,13 | 5.75 5.75 1.75 2.06
Y-
’ g
319.
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Appendix Table II-E o |

Corréiations Between Tests and Supefvisors' Ratings

. for Black Medical Technicians . N -

Original Abéve - Adjusted Below

Supervisors®

i

Tnterest

-

Technigque:

o

- Comiunication-

~Ratings

O:gqﬁiiaﬁibnd
Lo

-‘Learning Ability

. "Job- Knowledge

e

Ne¢d £6F Supervision

Subqﬁaétion & Multip}ication'

027

.29
.20

.37

.
~

Vocabulary

.08

© .10

A1

020

14

20
.18

.15
.08

.10
.07

(N=166)
(4]
Yord
P
Lm
8
/2] &
1] ot .
5 4
AR
«
|~} )
(1] W -
] Q
ol 9
o 2
.03 .19
.04 .23
05 .17,
2,20
.02 .34
+ .00 7,30
.07 .33
.13 .25
%} . -
.04 023
02 .21
.03 .25
01,21

R

Finger  Dexterity

A

.09

.04

.08
.04,

.05

02

Number Comparison’

.15

.08

.07

.06

.26 _
:26

k) 18

.16

W17
11

o 104\

Bog

pletion

1

.06

“,02

.03
.04

18

11

14
.06

.08
.03

.04
.06

Gestalt. Com

1 9 -
i
qr e
2 o
[ S
o]
.3 R
o Q-
Q =]
ot o
=] =]
=07 ' .01
-312‘ ':0‘01‘
"007 ) obo
-.09 -,02
.06 .21,
.07 .18
'992 .09
-.“07 006
"006 007
"'002_ 009
-,00 .09
.01 .08

2

L]

Job. iKnowledge Tést
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Appendix Table II-F
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Correlations Between Tests and Supervisors' Ratings ,

Scalé

»g

Supervisors' Ratings

-~ »
- Toa

Organization
ih;e:es;

Learning Ability

’ *

-

Job Knpwlédge

Technique

Need for Supervision

'Commhnication

for Caucasian Medical Technicians

Original -Above - Adjiisted Beiow

Subtraction & Multiplication’

.19

".09

.06

.11
.08
.b5=
- 002

. .06
.02

(N=285)
1]
Q
-
- 3
b 80
ol fall
2] 2]
— i
3 [~
g 3
[3) ©
O Lol
=4 ]
01 ..,03°
02 .06
.06 .04
001 "004
.07 .12
.09 .09
013' _001
007 -002
.06 .06
.03. .05
.05 .03
.05 .03
.17 .08
.18 01

© 322

.15

.15
.08

.30

P

.12

.09

.16
.17

.09

.07

.13
14

Necessary Arithmetic

{5‘ -
- 8
& 1]
od o{
o o]
] 0
& =1
] g
& d
o o
5 3
2§
< z
.16 .05
.08 .03
.12 .07 .
.01 .02
.26 .16
18 .07
.10 -.01
004 "007
.17 .08
15" .06
007 "001
-001 _008
.06 .01
003 "001

-

Gestalt Completion

E N

}Picturé.Number

.14
.09

.12
04

.20
$22

.06

.06

.19
.22

.09

.01

.05
.10

*

Paper Folding

10
.09

.08

.28
.23
12
.06

.15
A4

.06
.04

.10
.1

-

Job Knowledge Test
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Appendix Table III-A : S
: . INTERCORRELATIONS OF PREDICTORS WITHIN ETHNIC GROUPS “ . . .
. , . Medical Technicians
g - (Black - first line; Caucasian - éecond line) .
s N=168 ' N=297
1 ¥ P )
Test . i, 2. 3. 4 5. 6. 1. B.- 9. S
% ) .
1, Subtraction & 1.00 .22 ,08" .43 .13 .44 .22 .22 L,16 :
Multiplication 1,00 .08 .11 .37 19 44 .08 .24 .08 N
B 2. Extended’ Range -~ .10 .29 -.08 .i8 .18 .15 .20
3. Hidden -2 .26 .26 .16 .30 .14 .15
Figures W40 .37 733 .38 .22 42 . /
; ' ’{\fithmEtic .. 039 040 01‘2 036 056 N / ;
: Operations . _ ; /S
%, ’ So Pin’ ' N - 045 021 .10 019 . -;
S . Dexterity A48 .50 .26 .47 :
i 6. Numbel‘ ’ —— ‘ 042 018 03/3’ >
A Compal‘ison i " 035 029 ,’32 ~ .
i 70 %Stalt - . hndad 025 044
Completion o _ .20 52
8. Picture- ) . == <30
o Number ‘ .13
9. Paper -
Folding s
“ »
,. -~
. i




3.

8.

11.
12.

i13.

2.

10. .

(Black - first

L

Test

Coordination.

Y

KiBQen'
Figures

Vocabulary

3

-

Object-
Number

Card
Rotations

CS Arithmetic

Map Planning

Surface
Developnent

Maze Tracing
Speed °

Following Oral
Directions

Identical
Pictures

Extended Range
Vocabulary

Necessary
@ hmetic

Mc‘ations

Y

N=101

~469-

Appendix Table III-B .

INTER&ORRELATIONS OF PREDICTORS WITHIN ETHNIC GROUPS

line; Mexican-American - second-iinej Cau

.06
.25
.21

EL

Cartographic Technicians - TOPOCOM Sample

1.2

.20

N=99
4. 5.
21 .14
12 -.26
A3 24
A2 .63
16 .35
26 .31
.13 .08
-.02 .13
.13 - -.01
— .25
-.07
.03

lov
.
.

.08
.18
.16

47
.34
.28

.22
14
.21

.27
.12
.20

.42

.36
.26

N

" N=241
8. 9.
A2 .33
22 .40
.23 .33
.53 .39
59 449

. .50/‘ 4l
- .24 .06
16 .04
15 -.02
.32 .24
.12 .08
16 L4
48 40
40 .49
.54. .55
54 .34
40 .60
29 L3
.56 .53
37 .43
Ah .54
-— 44
.55

.49

casian - thifa'line)

.57

.56

.33
.40
.42

<4l
<56

.28
b

<54
.68
55
.48

.37

.15
.88
.77

.82

.12

1
.
o
a

.27
.16
.11
.10-
.01
-.07

.34
.29
.29

.04
.01

.09 :
,19 .;

.38
".32-
.26

.63
.49,
.53

.50

.31
L4l

.34
.62
.49

<34
46
.30

.66
.61
.59
A4l

.23




i, .
S - v
. T

Test,

1. Coordination’
\ .

.- 2. Hidden -
g Figures
: 3. Vocabulary
: ~

4. Object-
* - Number

5., Card
* Rotations

:. 6. CS Arithmetic

7. Map Plafning -

8. Surface
Development

A

9. Maze Tracing

Speed

10, Following Oral
Directions

“11. Identical ,-
T Pirtures .

. 12. Extended Range
Vocabulari

13. Necessary
i Arithmetic
Operations

I© AT 6
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Appendix Table III-C

:

INTERCORRELATIONS OF PREDICTORS WITHIN ETHNIC GROUPS

. Cartographic Technicians - Coast & Geodetic Survey Sample

. (Black - first line; Caucasian - second line) .

1. 2.
1.00° .02
1.00 .29

]

N=38

.21
.13

.30
-.10

.02
.10

053 %
.02

.12
.09 .,

© .37

ED L
6. .33
.18 . .00
.54 .45
41 .38
36 .46
.06 .21

. +40

10 .29

- .52

.51

N=51

I~
N

.36
.25

.31
44
.23
.08

.38
33

1,51
.57

.54
.56

.19

.29

.70
.63

.45
.08

45
.16

.65
.67

.49
.46

44
.65

jo
.

47
.29

.48,
.58
-.08
<24
.29
.62
.48

.50
.49

.48
.61

340
.67

.52
.26

.35
.60

.54
.13

.18
.36

.58
.52

.70
.73

.48
.69

.52

.66

.45

.35

.49
.37

.42
.56

.14

-.14

.57

.09

.58
.60

".53
.45

.53
.64

.51
.62

.56
.68

.43

.58

12. - 13,
.14 229
.02 .10 2
RV T v A
-.09 .58
*.86 , .39
.79 .20
.25 1 .09
.16 -+ -20
.29 .56
.03 . .60
47 .61
N
.16 .50
.12 .56
.48 .55
.08 .63
.10 . .48
-.04 .55
.54 .68
140,69 -
if'
.10 '.4&\
-.19 .50 N
- .33
.22

[



Y

10.

11.

“

(Black - first line; Mexican-American - second life;

N=112

Test

~

Number
Comparison

-
-

Hidden ~
Figures

Vocabulary

Object-

-473-

#

Appendix Table III-D

INTERCORRELATIONS OF PREDICTORS WITHIN ETHNIC GROUPS

Inventory Management Specialists

Number .

Letter
Sets’

Nonsense
Syllogisms

=
Subtraction &
Multiplication

.Extended Range
Vocabulary

Necessary
Arithmetic
Operations

Following Oral
Diréctions

Inference

’
L}

FSEE
Total

.21
.23
.17

.23
42
.33

N=72

.16
-.02
127

.09
.16
.09

41
.31
47

.50
. 34
.52

.35
.34

47

.19
.22
.22

.12
.13
.10

.25
.17
.27

.46

.36
.31

.02
.08

.10

.38
.33
.45

.

Caucasian -~ third line)

41
.54

.19
.30
A1

.22
.27
.06

.05
.20
.17

.21
.35
.34

.16
.16
.08

N=200

.07
.23
.13

.21

© .36

.36

.88
.73
.85

.03
.22
.11

.50
.35
.50

.53
.46
.35

.12
.30

.04 -

jo

.25
.33
41

.35
45
47

.63
.50

.50

.13
.18
.17

.64
W51
.62

.50

A4

.32
242
.40

.56
.34
.49

.16

.07
.18

.63
.46
.56

47
.61
.32

.33
42
.20

43
.33

.43

.61
.59
.59

11,

.11
.13

.27

.36
.34

.69
45
.57

.20
;18
.13

.53
.38
.60

.56
.30
43

.11
.33
21

.69
.52
.62

.63
.39
-60

.56
.39
.50

46

12‘

.36,
25
.33

‘38
47

‘76:
+65
.69

.18
.26
.22

+66
+60
‘71‘

.55
.54
.50
.32

47
.27

.76

.73
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Appendix Table V-A

and job Knowledge Test by Ethnic Group

Medical Technicians

.

(Black - first line; Caucasidn - second line)

B
-

4 R .
Correlations of Aptitude Tests with Supervisors' Ratings#* ~

-

Lo~

e

JKT = Job

Knowledge Test

i

2 N=166 N=285
Test" KM 7'Ry Ry R, Ry Ry R, Ry Ry JKT,
Subtfaction & .35 .32 .29 .36 .32 .28 027 .23 +29 0 .34
Multiplication .24 (15 .12 .24 .n9 .11 .05 .06° .13 .23
Extendéed Range .11 .10 .10 .20 .20 .15 .10 .21 .09 .32
Vécabulary -.00 .01 .06 .07 .13 .06 .05 17 06 .27
\idden Ti .04 .03 .05 .02 .07 .04 .03 =.02 .02 .15
iaden flgures 16 .03 .04 .12 -.01 .06 .03 .08 .05 .14
resorsany 29 .19 .17 .34 .33 .23 .25 .22 .17 .46
. .29 .16 ¥ 15 .30 .12 .16 .09 .13 .16 .34
Operations
pined , .14 .09 .04 .20’ .09 __.08_._.05 .06 .10 .28
tnTbexterity .2 .16 .12 .26 .10 .17 .07 .06 .12 .17
Nquer’ .16 .14 .07 .26 .18 17 .10 14 W17 .23
Comparison .16 .05 .07 .16 -.01 .08 -.01 .01 .04 14
Gestalt .14 .06 .03 .18 .14 .08 .04 .12 .05 .25
Completion* .23 .14 .06 .19 .03 -.14 .03 .03 .11 .17
Picture~- -.03 =-.07 =-.07 .06 -,02 -,06 -.00 -,05 -.02 .21
Number .22 J14 .12 .20 .06 .19 .09 .05 .15 .16
Paper .13 .00 .00 .21 .09 .07 .09 .11 .08 .22
Folding .26 .10 .10 .28 .12 .15 .06 .10 .11 .21
*Rating Scalés
R, = Flexibility R, = Technique
R, = Organization R, = Low Need for Supervision
2 7
R3 = Interest R8 = Communication
R; = Learning Ability R, = Overall Performance Rating .
4 9
R5 = Job Knowledge -

I e

L

ot
¥ dv Y oeeatd
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g' " Appendix ‘Table V~-C
Correlations oif',Apt:it:ude‘.Test:s witlr Supervisors' Ratings* by Ethnic Group
Cartographic Technicians (Coast & Geodetic Survey) .
: - (Black - first line; Caucasian - second line)
L ‘ : N=38 -~ N=50 g
H : ) PR ' ’ %
: C .. Test . Ry R, . Ry R, 'RS Rg R, Rg
* . - - . R .:"
: S s - .13 .26 .15 .08 .29 .10 .13
§ . Coordination -.03 .09 .12 .15 =-.02 .07 .05 .00,
S .27 .29 .40 .36 .32 .24 .20 .30
Hidden Figures. - 33+ .3 .50 .37 .60 .52 .11 .42
" ocabilar .12 .06 .28 .11 .18 .19 .09 [ .09.-
gcabutary .09 .12 .02 .19 .01 .01 .1 07
s 43 .36 A4 420 41/ 31 .28 .35
Objece-Number . g~ _61 .08 .10 .07 .11 .09  .07°
y - . 42 132 0 .SL . L4542 W41 .23 .37
Card Rotations 300 .22 .39 .;31 37 .42 .22 .30
e o . 48 .49 .61 .50 .37 .40 46 .51
' CS Arithmetic 40 .23 .48 . .47 .50 .53 .24 bk
.39 .25 A .35 -.36 .29 .25 .31
) Map Planning 26 .27 .45 .28 .39 .46 .19 4 .32
ST Surface .39 .35 .53 .43 .48 .33 0 .27 .38
o Development 31 - .34 o 47 .40 .40 .48 .28 1 I
Maze Tracing .07 .03 .21 .08 -.0p .09 . —06 .11
Speed .26 .28 .45 .36 C.36- .42 .20 .33
Following Oral .32 .29, .43 .36 23 .32 ¢33 .32
Directions .36 .36 .52 42 %49 V49 36 0 .46
/ ! N >} ’ ‘ - yo .
| B . Identi§3§ .39 .41 .51 .48 J42 42 . .86 A
Pictures 229 . .32 .52. .38 . .37 .43 .20 .36
. Extended Range .21 .18 .35 .19 .25 -.24 .19 21
Vocabulary ,  -.06 =-.00 -.11 %05 .02 =-.06 =04 =-.01
Necessary g ’ : ‘ o . .
.27 .25 .39 - .28 - .25 30 - .24 -.33 -
 Arithetic 44 .36 .51 .49 L.48. .59 .24 .48
Operat:ions— K
*Rating Scales
_ Ry = Accuracy ‘ R; = Dexterity \ i
R, = Interest . Ry = Low Need for Supervision
R3 = Learning Ability R.7‘ = Perseverance
R R4 = Job Knowledge RB' = Overall Rating
::)' ) . ) ’ . : ) ‘ ’
- Q ‘ . . . , - . -
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