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related dataY of incumbents on a sample of jobs in terms of the nine~ tests
or the General Aptitude Test Battery (GATB) of the United stated Training
and Employment Service. -

- Since -th~ GATB tests are not ~yailab1e for general use, the presen t -

- “ study was directed toward the use ~~~~~~ PAQ as the basis for predicting
test-related data for various commercially-available tests which were con-
sidered to measure the same ~constructs as those measured by the GATB. .
tests. Data were obtained for a sample of 96 jobs, the data consisting of a
PAQ analysis for each job and data for the incumbents on various corrsnercia11~
available tests. Depending on the nature of the test data available for
individual jobs, four types of criteria were used as indications of the
“impa~tance ” of individual tests for each job in question . These criteria
were: (1) the mean test score of incumbents on the job; (2) a “potentia l”
cut—of f score (which was the score which had actually been used as a “cut-
off” for selection purposes by the organization which supplied the data);
(3) a validity coefficient; and (4) an indication as to whether the test
would be “valid” for the job. The data for the various jobs for which any
given test had been used were grouped into categories for the ‘constructs ”
represented by the individual GATB tests. (Adequate data were available for
only five of the nine constructs.) The available “norms” of the tests re-
presenting any given construct were converted to a set of standard scores
with a mean of 100 and a standard deviation of 20 (that used with the GATB
tests). The FAQ job dimension scores were then used as predictors of what—
ever test-related criteria were available for any given construct.

The PAQ-based predictions for the criteria of mean test scores and cut-
off score~ were all highly s:.gnificant. However , the predictions for actual 

-

validity coefficients were understandably low. The prediction of whether or
not specific tests would be ~valid” were also significant (in 75 percent of
the cases for which the FAQ predicted a test would be valid , the tests
indeed proved to be valid predictors). ~~~

Although the predictions supported the utility of the FAQ-based job-
componen t validity model, a number of problems probably resulted in overly
conservative predictions. This particular report is of a preliminary
nature , based on the data available at the time . A later analysis will be
carried out within a few months after the sample size is increased.
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INTRODUCTION

The conventional method for identifying personnel tests to be
used in the selection of personnel for various jobs consists of
validation of tests for each particular job in question . This pro-
cedure involves: (1) the administration of a sample of tests to
incumbents who are already on the job in question or to applicants
who are going to be placed on the job; (2) the obtaining of some
criterion measure of job performance for the individuals who have
taken the tests; and (3) the analysis of the statistical rela-
tionships between the test scores and the criterion of job perform-
ance . Those tests for which a significant relationship is found
between test scores and job performance criterion values can then be
used as a basis for the selection of individuals for the job in
question . As is indicated in step 1 of the above procedure there
are actually two variations of the general test validation method-
oloqy. One of these is a concurrent procedure , which involves the
use of a sample of individuals actually on the job. The other method ,
which is referred to as predi’;tive validity, consists of the ad-
ministration of the tests to candidates for the job, and the later
analysis of the relationship between test scores and the criterion
of job performance after the individuals have had sufficient time to
he able to demonstrate their job-performance abilities. (In the
case of predictive validity , the test is not used in the actual selec-
tion of the job candidates used in the validation procedure.)

These procedures are time consuming, and in some instances are
not feasible at all , as is the case , for example , if the sample of
job candidates is too small for carrying out a conventional validity
study. Thus, over the years, there have been certain efforts made
to develop some type of “generalized” procedure that could be used
in the development of test batteries , a procedure that would be es-
sentially rooted in the systematic analysis of job characteristics.

The concept of a generali~zed approach to the establishment of
test batteries for personnel selection using information about the
job obtained through systematic job analysis procedures was initially
referred to by Lawshe (1952) as synthetic validity, and was later
described by Balma (1959, p. 359) as follows : “The inferring of
validity in a specific situation from a logical analysis of jobs into
their elements , a determination of test validity for those elements ,
and a combination of elemental validities into a whole.” Since
the term synthetic validity has been criticized as being not specifi—
cally appropriate to such procedure , McCormick (1974) has suggested
the use of the term job component validity .

The development of a procedure for establishing the job compon-
ent validity of predictors for jobs would consist of the following
(McCormick , et al., 1972): (1) some method of identifying the con-
stituent components of jobs (which are referred to as job elements by
Balma); (2 ) a method for determining, for an experimental sample of
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jobs , the human attribute(s) required for successful job performance
when a given job component is common to several jobs; and (3)
some method of combining the estimates of human attributes required
for individual job components into an overall estimate of the human
attribute requirements for an entire job. Such a procedure would
make i t  possible to “build—up ” the aptitude requirements for any
given job by : (1) knowing what job components occur in the job in
quest ion ; ( 2 )  knowing what aptitudes are required for each such
component; and (3) knowing what aptitudes are required for each
such component; and (4) having a procedure for summating the at-
tribute requirements that are relevant to the individual job com-
ponents.

The Posi tion Ana lys i s  Quest ionnai re  ( PAQ)

Various procedures have been used in the development of some
type of job component or generalized validity procedure . One of
these has involved the use of the Position Ana lys i s  Quest ionnaire
(PAQ) . The PAQ is a structured job analysis questionnaire that pro-
vides for the analysis of individual jobs in terms of 187 job ele-
ments. In the analysis of jobs with the PAQ job elements , various
rat ing scales are used (the par ticular rating scale used for each
job element being the one for which the concept o~ the scale seem s
particularly appropriate to the element) . Most of the scales are
six-point Likert—type scales , ranging from zero (does not apply)  to
five (the highest value). The various scales used include those
de a l i nq wi th import ance , time , extent of use, and in some instances
special scales. In certain instances a dichotomous scale is used .
The dichotomous scale provides for indicating whether the job ele-
ment in question does , or does not , apply to the job .

Principal components analyses of the PAQ. Data based on the
PAQ have been subjected to various principal components analyses.
Of particular relevance to our present interest are those carried
out by Jeannert and McCormick (June 1969) ,and by Marquardt and
McCorm ick (l974a). The first of these was based on a sample of 536
jobs , and resulted in the identification of 32 principal components
wh ich are referred to as job dimensions. 27 of these were based on
the principal components analyses of the job elements within each of
the six d iv i sions of the PAQ , and the other five were based on the
pr incipal components analysis of most of the job elements of the PAQ
pooled together. The study by Marquardt and McCormick was based on
a samp le of 3700 jobs , and resulted in the identification of 30 job
dimensions resulting from the principal components analyses of the
job elements in each of the six PAQ divisions , and 14 based on an
overall or gener a ’ principal components analysis using the pooled
elements from all six of the PAQ division. 
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Use of the PAO to establish j~~ component validity. One of
the primary uses of the PAQ has been in the framework of estab-
lishi ng the job component validity of tests for various jobs.
This has consisted primarily of the analysis of samples of jobs
for which test data for the job incumbents were available from the
United States Training and Employment Service (USTES) , and for
which PAQ analyses were available. The USTES publishes test data
for incumben ts on several hundred jobs, the test data consisting
of normative and validity data for the nine tests of the General
Aptitude Test Battery (GATB). These tests are as follows :

— Intelligence
V - Verbal  Ap t i t ude
N — Numer ical Aptitud e
S - Spat i al Ap ti tude
P - Form Perception
Q - Clerical Perception
K - Motor Coo r d i n a t i o n

- Finger Dexterity
M - Manual Dexterity

As the primary approach to the use of PAQ-based data in the job
component validity f r amework , samples of jobs were selected which
“matched ” the ones for which the USTES has published test normative
and/or va l id i ty  da ta . In these ana lyses , the primary criterion of
the “ impor tance” of a given test to any given job consisted of the
mean GATB test scores of the incumbents on the individual jobs.
Th is criterion was based on the assumption that individuals tend to
“gravitate ” into jobs which are commensurate with their own abili-
tics. Thus , it would be assumed that jobs for which the incumbents
have high mean test scores on a given test would require more of the
quality measured by the test than jobs for which the incumbents have
lower mean test scores. Using mean test scores as a criterion , the
scores on the PAQ job dimensions were then used in a regression pro-
cedure for the prediction of the mean GATB test scores.

Two such studies have been carried out. The first of these ,
by Mecham and McCormick ( 1969 ), involved a sample of PAQ analyses
fo r  179 posi tions which “matched ” 90 jobs for which the USTES pub-
l ished test data . In this instance the PAQ job dimensions that were
used as predictors were those developed by Jeanneret and McCormick
(1969). In the second study PAQ analyses for 659 positions were
matched with 141 jobs fer which the tJSTES had published test data
(Marquardt and McCormick (1974b) . In the case of both of these
s tud ies  the pre !ictic.n of the mean test scores of the incumbents
f r o m  PAQ job dimension scores was quite respectable. The ranges and
med ians of the mul tip le co rre la t ions  across the nine GATB test s re—
sultinq from these studies are given below .

Mec1i~im and McCormick M arqua rd t  and McCormick
( r ) r r e  I d t , ions

~~
) to .80 .46 to .76

Med ian .71 .73

-~~~~~~~~ -- -———- ‘  - - — -5  -~~~~~ — -.rn—~~~~~~ - - - -—--~~~~~~
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In bo th of these studies the pr edic tions of the cognit ive
tests were best , those of the perceptual tests were intermediate ,
and those of the psychomotor tests were the lowest. Although
there were differences in the predictions for the various types
of tests, the general level of prediction was viewed as demon-
strating the potential utility of the use of such a procedure for
the establishment of the job component validity of personnel se-
lection tests.

Objectives of the Present Study

The use of PAQ job dimension scores for the prediction of
mean GATB tes t scores of “hypotheti ca l”  samples of job incumbents
on various jobs clearly can give some indications of the apti-
t udes that presumably would be required for individual jobs. How-
ever , since the predictions are in terms of GATB test scores , and
since the GATB tests are not available for use by private organi-
zations , the operational use of such predictions would necessitate
that the predictions in terms of the nine GATB tests would have to
be “converted ” into terms corresponding to those of comiiercially—
available tests. Thus, it would be desirable to develop some
procedure for  use of the GATB test score predictions as the basis
for  the selection of corresponding commercially-available tests ,
and for the estimation of scores for such tests which correspond
to those of the GATB tes ts .  Thus one could use predictions of
appropriate GATB test score c u t— o f f s  as the basis for  deriving
estimates of cut-ff scores on other (corresponding ) tests which
would be comparable to those of the GATB test in question . The
basic objective of the present study has been that of developing
some procedure for shifting from the prediction of GATB test scores
to the prediction of scores on commercially-available tests that
presumably correspond with those of the several GATB tests.

There are two possible general approaches to the “matching ”
of GATB and commercially-available tests that might serve as the
basis for converting from one to another. The preferable approach
would he one for which data are available for two tests that are
based on the scores of the indiv iduals  in a “general population ”
who have taken both tests. The equivalence of two such tests
would best be reflected by a high correlation between the two.
in turn , corresponding norms for the two tests preferably should be
available for the general population , in order to make it possible
to “convert ” scores from one test to equivalent scores on another
test in terms of e i ther  standard deviation units from the mean , or
in terms of percent i le norms. The USTES has published data on
c e r t a i n  commercial tests tha t  have been administered to the same
sample s of ind iv idua ls who have taken certa in  of the GATB tests.
These data , however, were found not to be particularly useful for
this study , since many of the tests for which such data were pre—
sen ted were those more typically used in educational circumstances
rather than for personnel selection . Also many of the samp les of
indivi dual s represented in the normativ e data consisted of students
or of individuals on qiven occupations rather than of the “general

i~~ . 
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popu la t ion .” In most i n s t ances  normative data  were s imply  not
available.

The second approach is one in wh ich a judgmen t needs to be
m ade about the equivalence of test content , or the equivalence of
the “cons t r uct”  th at presumably  is being measured by the two tests
in question . This is a d m i t t e d l y  a sub jec t ive  evaluat ion, and there-
fore needs to be approached with caution . In the case of some pairs
of tests there is no particular problem in making a reasonably valid
judgment about their equivalence , but in the case of other tests
the subjective judgment may not be entirely valid. In those in-
stances where tests are considered to be equivalent , there is of
course the further possible problem of conversion of norms from one
test to those for the second test. Many of the norms presented in
tes t manu als a re fo r  ind i v i d u a l s  on ce r ta in  jobs or in var ious job
group ings , wi thout there being norms available for what might be
viewed as a “general” popu lat ion . ( I t  mi gh t be added tha t the norms
for the GATB test have been based on a sample of 4000 individuals
wh ose job s are rea sonab l y  repre senta t ive of the ma jo r  occupa tional
groups of worke rs in the labor ma rket .  There fore , the appl ication
of this approach preferabl y would req u ire the avai l a b i l i t y  of a
reasonably comparable set of norms for any other test that would be
considered as beinq essentially “equiva lent ” to one of the GATB
Les ts .)

METH OD

The primary focus of this study , then , was to develop some way
of testing the utility of a job-component validity model , based on
PAQ job dimensiuns , for use with commercially-available tests. To
accomplish this it would be necessary to translate the predictions
for the GATB tests made by combin ing the PAQ job dimension scores
into terms relevant to commercially—available tests representing
simila r aptitude constructs. Therefore , this  study was viewed as
a test of the generalizability of the PAQ—based job—component valid-
ity model that has been heretofore tested only with GATB test data .

The basic app roach used has been th at of obta in ing , from vari-
ous organizations, data f rom any valid i ty studies that they had
carri ed out for  jobs in thei r  or qani za t ions , as well as obtaining
PAQ anal yses for  any  such jobs. Several approaches were used in
an attempt to obtain such data , inc lud ing the fo l lowing :

1. Direct ma il ing of letters to several hundred organizations ,
e x n l a i n i n g  the goals  of the p ro jec t  and a sk ing  them to
submit any relevant test data they had ava i l ab le (v a l i d i ty
in formation as well as normative data) , and ask inq them to
arrnnqe for the analysis of ‘jobs in question with the PAQ .

2. EsLiblishinq contacts with various test publishing firms ,
asking them if they had any validity or normative data on
an y of the tests wh ich  they publ ished for  incumbents on
specifi c jobs.

-‘5-- - - --‘5— —‘— -‘5’ ‘.5—”- - . ---.5--. — - •__ ~~~ -— —5--- —~~-.-5 -. - ‘  - - ----f



i. Mai lings to consultinq firms which it was believed
were involved in test validation studies.

4. Mailings to former graduate students of Purdue Univer-
sity .

5. Appeals  made in cer ta in pub l icat ions  which  it was f e l t
had the audiences tha t it mi ght be use fu l  to con tact ,
asking if anyone had the kinds of data we were seeking .
These appeals included articles in The Industrial Psy-
cholog ist (TIP) (the newsl e t t e r  of the Div is ion of
Indus trial/ Orga n i z a tional Psychology of the American
Psychological Association) , and the Personnel Adminis-
trator , whi ch is the o f f icial  or gan of the Amer ican
Society for Personnel Administration .

Although the combination of all of these sources yielded
tt st data for incumbents for a moderate number of jobs , there was
still a problem in the case of certain jobs. In t~-te case of cer—

tin jobs for which test data were available the organization or
in dividua l furnishing the test data were unable or unwilling to ar-
range for the analysis of those jobs with the PAQ. In order to
include t.hese jobs in our samp le , it was decided to “match ” these
jobs with jobs which had already been analyzed with the PAQ and
which wer ’ i n  the PAQ data hank (presently consisting of some 20 ,000
jobs) . This matching was carried out on the basis of job code
numbers from the Dictionary of Occupational Titles (D.O.T.), which ,
although admittedly imperfect , seemed to provide a reasonable basis
for matching jobs. Even after augmenting the sample in this way ,
however , the total sample still consisted of only some 58 jobs. This
was not seen as a la rge enough sample to allow fo r any meanin gful
ana lyses .  Th us , other attemps to obtain relevant normative and/or
validity data were made .

In an attempt to enlarge the samp le of jobs , some archival
data were used . Such data consisted mainly of validity or normative
data for var ious tests f or incumbent s on d i f f e r e nt jobs as reported
in sou rces such as the Val i di ty Info rma tion Excha nge of Personnel
Psychology, The Handbook of Employee Selection (Dorcus and Jones ,
1950), and the ma nual s fo r various tes ts commonly used in indus t ry .
The PA() analyses for the jobs for which data were obtained through
these sources had to be obtained by matching these jobs with jobs
in the PAQ data bank. As before , this was done on the basis of
D.O.T. code numbers. This archival data yielded data on an addi- 1tional 38 jobs, br ing in g the tot al sample fo r  this study to 96 jobs .
l it should be noted that obtaining test data and PAQ analyses for
jobs so they could be included in this study was the major diffi-
culty encountered in the project. The p~ esent samp le took almost 2
years to collec t , and new approaches to data collection are cur-
rently qoing on. It was felt that a preliminary report should at
leas t  be prepared to descr ibe thi s l ine of re sea rch , bu t it is hoped
tha t present r~fforts will allow a nlotv cxt -nsivc analysis later with
a much larqer .samplo .
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With this final sample of 96 jobs for which there were avL ’l-
able test  data f rom e i ther  an organiza t ion  or various archival
sources , as well as a PAQ analysis for each job, the following
opera t ions  were ca r r i ed  ou t :

1. The commercially—available tests for which data were now
available , had to be matched to individual  GATB tests
wh ich were judged to measure the same “constructs. ”

2. A method had to be developed which would allow the
cquatin~ of the norms for the commercially—available
tests with the norms of the corresponding GATB tests.

3. Analyses would be carried out relating , for each job ,
the PAQ predic ted  CJATB test data , to the data on the com-
mercially-available test in question. This comparison
would revolve around : (1) the mean test scores; (2)
wh at were ref e r r ed  to as “cut—off” scores (which in most
instances coi.sisted of the test score one standard de-
viation below the mean of the scores of the incumbents
on the job in question) ; (3) validity coefficients ;
and ( 4 )  the  de te rmina t ion  of whether or not the test
would be a “ v a l i d ”  predic tor  of per formance  ~or the job
in  question.

Although the total sample c~jnsisted of 96 jobs, a small
portion of the sample was based on data for jobs in each of
seven clusters which had been formed by one organization .
(These clusters had been used in a previous test validation
study the organization had carried out.) PAQ analyses were
available for certain of the jobs within each cluster , but
not for all jobs. The test data for the incumbents of all of
the jobs within each cluster were not differentiated by specif-
ic job. Thus , it was not possible to relate PAQ analyses for
the individual jobs with the test data for the incumbents on
those same identical jobs. In view of this a “composite ”
PAQ analyses were then used as the “predictors” of the test
data for the incumbents on the jobs in the clusters.

In view of the special treatment of the data for the jobs
in these seven clusters a complete set of analyses was also
carried out for  al l  of the jobs excluding these . This set of
analyses  then was based on a subsample of 89 jobs (96  m i n u s
the 7 ) .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ________________



8

(
~~,u st r u c ts  Used in t h e  Stud y

As was mentioned above , this study required relating data on
a number of commercially—available tests to the GATB tests. This
presented  a b i t  of a problem in that the factorial composition of
apparen tly “s i m i l a r ” tests is sometimes quite different , and thus
two tests of , for example , verbal ability , may actually be testir.c
somewhat different abilities or attributes. Recognizing this prob-
lem , it was nonetheless decided that the only feas ib le  way tha t
this study could be carried out would be to consider , as measures of
the same “ const ruct , ” a l l  of the commercia l ly-avai lable  tests  tha t
purport to measure the same construct as that represented by any
given  GATB t es t .  Although the ac tua l  GATB tests were not a v a i l a b l e ,
there is information publ ished concerning the general nature of
each subtest .  Thus , for example , a test of “verbal  apt i tude ” that
consisted p r i m a r i l y  of r e a d in q  comprehension items would not be
inc luded  as a test  of the “ V e r b a l  Apt i tude ” const ruct  as measured
by the verbal (V) GATH test used in this study to represent that
construct.

Since the entire framework of this study revolved around the

~ATB , i t  was onl y natural t h a t  the const ructs  which  would be of
interest would be the nine measured by the subtests of the CATB ,
these b~ ing (‘,eneral Intelligence ((“, ) ,  Verbal Aptitude (V), ~umer i—
cal Apt-itucle (N), spatial Aptitude (S) , Form Perception (P) , Cleri-
ca l  P ‘ep t ion  (j )  , ~‘ 1 t  ~ C’~ )l’d~ natj,c’n ft) , i nq er ) e x t e ri t v  1” )
and  ~1 ~al Dc’xtori t ~‘ (‘-‘ ‘t The comme r5 a I tv— ,i v , i l a h t e  t est
to measure each construeL , and the number of jobs for whic~ each
such test was used are given a i~ppefldiX F~.

Development  of Equ iva l ent Norms

The determination of which commercially-available tests
meas ured each of the const ructs in quest ion , a l though  bas ica l ly
a judgemental question , did not pose any serious problems . Once
the ind i v i d u a l  tes ts had been cl a s s i f i e d  as m e a s u r i n g  a spec i f i c
construct , it was then necessary to develop a method of equat ing
scores on each of the  comme rc i~.lly— available tests used to measure
the construct to test scores on the GATB subtests for that same
construct. The optima l procedure for accomplishing this would have
been to have available normative test data for a single , general
Population on all the tests within a particular construct. Such
u l t a  were not av a i l a b l e , howt ’ver , and other method s had to be em—
1 loycd . Thes’~ r i e t ho d s invo lved  the  combining  and sy n t h e s i z i n a  of
ce r i er t i n o r r ~ gr ips , - m d  eventua l l y  a l l  tes t scores were expressed
jr the si r ~’ s t , i n ’ H r d  score u n i t s , those units based on the standard
s?’orc d i s t r i h i t  u n  r re r ted for t h e  (‘,AT13 tests. The CATB standard
score r ;  - m r  ~~en d on i r n - i n  of 100 and a standard deviation of 20.
1 m or e  d ’ t  m I d  e:-:~~1 m i t  i on  of t he  me thods employed to develop
t ’ f i e n ’ ( ‘ ! m i ’ ~’ i l ’ :  n erf ’r- ;  i s  g i v e n  in Appendix C.

a r r ’s m J ~ , t o t  an y  c on s t r u c t , i t  was possible to locate ,
for  “ i-vt lob i which L e st  data for  a test  m e a s u r i ng  tha t  con—
s t r uc t -  w’ rr’ a v a i h i h I ” , t h i -  p o s it i o n  on the continuum of scores on
tb.- ‘-‘ re; r i i :  wh .  H -  i mt  m~ f i r m c u r v l m e n  ( ‘S Oi l  t h a t  j oh would
f a t  J . ‘i t s  ‘ I i  1 : - I l -s  of I h - s  i r~ ’ ii ;nLe mm t oim t h e  diff erent con—
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:;‘ ructs t h a t  w - ’~ ’e is ’ I - i s  ci i t e n on y a l ue s  i n  I ~ is  s t u dy , such
‘2i - itere- n V I j i l”  - O r  , m l l o u s  j r ) b S  h e i n c i  v i e w e d  as r e f l e c t i n g  the
relative “importance ” to the jobs in question of the construct in
qu e s t i o n .

A C tu r il_ C r i t e r i a  Used

Pour different criteria as related to individual jobs were
used in the study, these being considered as reflectina various in-
di ces of the “importance ” to the individual jobs of each of the
nine constructs as represented by the (~ATB tests. These criteria
for each job and in each test , consisted of: (1) mean test score
of the job incumben ts on the individual job ; (2) a potential
cut-off score ; (3) a coefficient validity; and (4) an indi-
cation of whether the test would be “valid” for the job. The first
two of these were considered to be the orimary criteria used in
the s t u d y .  C o n s i dcr ei n q  for  a moment the c r it e r ion  of mea n test
scores of i ncumben t s  on the indi vidual jobs, one could view a con-
ti nuum for each of the nine constructs expressed in standard score
Form with the mean scores of incumbents on the various jobs fall-
ing in various pos)tions a l n n ( :  t h a t  ‘~ontinu ,~m ,f ron’ low to h igh .
(A s  i nd i c a te d  i n  do ’ , I he ‘omiv i S~~ Ofl (‘II ’ Lh ~ n rm s of the
cor n r n e r c i a l l y — a v ’ I i l a I )1 ’ - tests to t he  st a n dar d  score forms  of the
(
~ATB t e s t s  served as :he common m e t r i c  f o r  r e i . 1t I nq the mean scores
of i n c u m b e n t s  on that continuum.) In the case of c e r t a i n  jobs the
cut—off score criterion consisted of scores that were actually
used as cut-off scores in selecting people for the jobs in question
by t h e  organizations which had provided the test data . In the
case of most jobs, however , t h i s  was a “potential” cut—off score
w h i c h  was one s tandard  dev ia t ion  below the mean of the scores of
i ncumben t s  on the job in ques t i on .

In the case of the c r i t e r ion  of v a l i d i t y  coe f f i c i en t s  it was
of course not necessa ry to be concerned about the “normative”
data that were used with the criteria of mean test scores and pre-
dicteci c-it-off scores. Rather , for any given construct, the co-
eff icients of validity of the tests which were considered to repre-
sent that construct could be viewed as representing a continuum
from low to high as expressed by the actual coefficient values them-
selves. In the case of certain analyses the fourth criterian was
used , namely an indication as to whether individual tests would be
“valid” predictors of performance . This criterion was based on the
ques tion as to whether the initial coefficient of validity for  tha t
t e s t  i t s e l f  was one w h i c h  was s t a t i s t i c a l l y  s i g n i f i c a n t  or not .

Development of Predicted Criterion Values

The p red ic t ed  c r i t er i o n  va lues  fo r  the i n d iv i d u a l  jobs were
derived from a standard computer printout of data that are printed
from the PAP analysis of any given job . These computer printouts
are  based on p r e v i o u s  a n a l y s es  of PAP—based data  as re la ted to the
p ith ’! i shed TJS TFS t e st di  I-a men I- i oned prey I eii ’~ 1 v . Such datd l f lC  1 U I I C
f o r  t h e  eac h  of  t H s.1l ! l f ) I 2 ~o>bs , n t i d , f o r  ,,lc l1 ~~~~ te~~t , est J ,r n a t ’S ~ t
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the  mean test scor~ of ‘ob incumbents , the s tandard  devia t ion  of
the  d i s t r i b u t i o n  o~

’ test scores of incumbents on each job (to be
used to e s t a b l i s h  a “ c u t — o f f ”  s co re ) ,  and the validity coefficient.
The computer p r i n t o u t , based on regression analyses of PAQ job
dimension scores as related to these three values , provides esti-
mates , for  any g iven job , of the first three criteria . In con-
nection with the fourth criterion the computer program on which
these computer printouts are based also includes provision for
m a k i n g a predic t ion  about those tests (usual ly  three)  which would
be valid predictors for performance on the job in question . This
particula r aspect of the program , in e f f e c t , is a “policy captur-
ing ” procedure that  para l le ls the prac tice of the USTES in its
app roach to the i d e n t i f i cat ion of the three “best ” or most “valid ”
tests for use in the selection of individuals for any given job,
and in establishing cut-off scores for those three tests. The PAQ
printout , in effect , provides estimates of the cut—off scores of
those three tests. Thus , for any qiven job , the four th c r i te r ion
consists of the identification of three tests , which are predic ted
to he the most “ v a l i d ’  f o r  use in selecting people for any qi~’en
oh , base ’l  ~~~~ i T ~~’!rc ‘

~~~ ie t  tc’es in t h i s  area. Thus , in t- H’~ ca~~- o f
the three tests identified by the computer program as being most
“v - ilid” for any given construct , a de te rmin at ion would be m ade as
to w h e t h e r  t h a t  Lest  in the actua l va l id i ty set t ing , did in f ac t
t u r n  ou t  to have a significant v a l i d i t y  c o e f f i c i e n t  for  the job
in question .

Relating Predicted to A ct u a l  ‘~riterion Values

A s imp lied above, the pred ictions of the four d i f f e r e n t
c r i ter ia used in the s tudy were derived from the conventional
PAQ compu ter pr i ntout  f or the indiv idual  jobs used in the case of
the anal ysis of any given construct. In these predictions there
was of course the i n i t i a l  “ select ion” of jobs for which relevant
test data  were ava i l ab le  for the incumbents  as related to any
given  construct . In add i t ion , given those jobs for which test
da ta  for  a given const ruct  were available , there was a f u r t h e r
se lect ion, fo r indiv id ual analyses , of the types of test cri terion
da ta wh ich were ac t u a l l y  avai l ab le .  Th us , for any given construct ,
a job would be included in the analysis for any particular cri-
terion , dependin g upon whether actual  c r i t e r i a  data were avai lable  -

such as mean test scores, cut—off scores, v a l i d i t y  c o e f f i cien ts,
or an in d icat ion as to whether a coef f i c i e n t  was or was not v a l i d .
Thus , the ana lyses  consisted of a series of sub—anal yses for  the
i n d i v i dua l constructs , each sub—analysis consisting of data for
jobs fo r  which  both predicted and a c t u a l  c r i t e r i o n  data were avail-
ab l e .

In t h i s  process the ac tua l  (or o b t a i n e d )  test values  for  in-
c u m b e n t s  on any  job, were converted to standard scores on the
constr ucts involved . The pred icted scores were a l l  in te rms of
(
~ATB t es t s , but , since the constructs were defined in terms of the

( A T I ~ sub tes t s , 5rm n d since a l l  scores were in .i common metric , this
pro’i i ~bed no prob lem . The mc I im el I red i ct e l  sn’ores themselves were
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the r e s u l t  of comb i n i n g  t h e  LA O job dimension scores for any jok
according to r e g r es si o n  t - o u a t  ions , developed in e a r l i e r  research
designed to predicL (lATh H-st scores from PAQ job dimension scores
(Mecham and McCormick , P369). These equations were designed to
y ield mean test scor es , potential cut—off scores , validity coeffi-
cien ts, as well as make some prediction about which tests should
be va l id  predic tors of performance for a job. These predictions
were then compa red to the actua l cri ter io n data in these areas by
means of a series of correlational analyses.

-~~~~ - ‘ —~~~~- ‘ _ _ _ _ _ _
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RESULTS

For each of the nin e apt it ude constructs represented by the
nin e tests of the Gene ra l Apt itude Tes t Battery (GATB) , Pearson
product-moment correlations were computed for each of the following
sets of data , the analyses in each instance being based on those
jobs for  which relevan t test data and criterion data were avai lable .

(I ) Predicte d GATB mean test scores (as derived by procedures
involv ing  job analysis  data from the PAQ) and actual  mean
te st scores obtained for  incumbents  on each of the jobs
in the sample ,

(2) Predicted GATB cut—off scores (scores one standard de-
v ia t i on below the predicted mean test scores) and (i n
the case of a few organizations) actual cut—off scores
which  had been set for  each of the jobs in the sample
(the actual cut—off scores were not necessarily one stan-
dard deviation below the mean),

(3) Predicted validity coefficients (obtained from PAP job
analysis procedures)

In addition to the Pearson product—moment correlations , a
shi coefficient was computed foi -  each of the n ine  GATB apt i tude
constructs between the predicted validity of a particular test
(valid=l , not valid =0) as derived from PAP procedures , and the
actual validity of the tests (valid=l , not valid=0) as obtained in
actual val idation procedures carried out by organizat ions providing
data for the present study. The Pearson product-moment correlatins
as well  as the phi  c oe f f i c i e n t s  computed for  each of the nine  GATB
aptitude cons t ruct s  are presented in Table 1.

One should note that no test data were available for either
the Form Perception or Motor Coordination constructs. In the case
of Finger Dexterity and Manua l Dexterity , data were available on only
seven jobs, these being the seven job clusters mentioned earlier in
this section. Da ta concern in g these two a b i l i t y  areas probably
should be considered as essentially meaningless , because of the ~~~~sample s ize .

The results reported in Table 1 would seeni to indicate a
substantial relationship between PAQ predictions concerning mean
test scores and cut-off scores obtained for the jobs in the sample.
Whe n conside r ing  the r e l a t i o n s h i p  between predicted and ac tua l  mea n
test scores for  those abil ity areas wi th su f f i c i e n t l y  large sample
sizes to warrant consideration , five of five correlations are signi-
ficant at the .03 level or better. The correlations range from
.30 (Spat i a l  Ab i l i t y)  to .68 (Cle r ica l  Abi l i ty). The results con-
cerning predicted and actual cut—off scores are similar. Again ,
when considering only those ability areas with adequate sample sizes ,
four of four correlations are significant at the .03 level or better.
The correlations rand ’ f rom .28 (Intelligence) to .70 (Vetl ~~l
Apt i tiide)

,-1 —
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The relationship between predicted and -ictual validity co-
efficients is not is promising , however. Only one of the f i v e  cor—
relations is significant at the .05 level , with it being in the
opposite direction to what would be normally expected . The correla-
tions range f rom - .36 (Verbal Aptitude) to .19 (Numerical Apti-
tude). The data relating to the predicted versus actual validity or
non-validity of the particular tests show considerably stronger re-
lationships than for the validity coefficients themselves. These
coefficients ranged from -.15 (Intelligence) to .53 (Spatial Ap-
titude). It would thus seem that PAQ—based data were relatively
succe s s f u l  in pred i c t ing whether or not par t icu lar  tests would
p rove to be va l id  pred ictors of job performance .

One explanation of the relatively (moderately) low phi co-
effi cients obtained in the present study is that PAQ—based data are
conservative in their prediction of the validity or non-validity of
tests. Predictions from PAQ data would thus have a tendency to pre-
diet is invalid a number of tests which might actually prove to
he valid indicators of job performance. As a result , a f requency
count wa s made of on ly those cases where the PAQ data predicted tha t
a particular test would be valid. In Table 2 are given the numhr ’r
of correct valid predictions and the number of predictions which
were incorrect , as wel l  as the percent of predictions ma de whi ch
were correct. Note that considering all five ability a~’~ as wheiesuch data were available , 75 percent of the cases in which test s
were predicted to he valid , they were indeed valid predictors of
job performance. These results, taken together with the phi coef-
ficient data , would seem to suqgest that , if anything , predict ions
based upon PAQ data are conservative in nature , and are re la t ive ly
accurate in their prediction of valid indicators of job perform—
a nce .

_ _ _ _  _  _ _ _ _ _ _ _ _  ‘ 5 ’ -
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TABLE 1

Correlations Between Predicted and Actual
Mean Test Scores , Cutoff Scores, Validity
Coef f ic ien ts, and Phi Coeff ic ients  for

Valid - Non Valid Tests

Pearson Product-Moment Correlations: Criterion of Mean Test Scores

Total Sample Subsample N=89

‘rest r significance N r signif icance N
G—Intelliqance .32 .011 49 .48 .001 42

V—Verba l Aptitude .52 .001 34 .48 .001 34

N— Numerical Aptitude .54 .001 69 .56 .001 62

S—Spatial Aptitude .30 .030 39 .29 .050 32

P-Form Perception * * * * * *

P— Clerical l~ rception .68 .001 31 .68 .001 31

K-Motor Coordination * * * * * *

F—Finger Dexterity — .02 .480 7 * * *

M—Manual Dexterity — .67 .050 7 * * *

Pearson Product-Moment Correlations: Criterion of Cutoff Scores

Total Sample Subsample N=89

T ent  r si gn i f i c a n c e  N r s igni f icance  N
C—Intelliqence .28 .028 47 .39 .006 40

V—Verba l  A p t i t u d e  .70 .001 34 .70 .001 34

N—Numerical Aptitude .61 .001 45 .64 .001 38

S—Spatial Aptitude .53 .024 14 .53 .110 7

P-Form Perception * * * * * *
(‘!-{ l er iaa lPercep t ion  * * * * * *

K—Motor  Coordinat ion  * * * * * *

- ‘ F—Finger Dexterity — .2 0 .329 7 * * *

M—Manual Dexterity .23 .305 7 * * *

* .

Insufficient number of cases for analysis
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TABLE 1 (Con ’t.)

Pearson Product-Moment Correla t ions:  Cr i ter ion c ’ ~~l id it y c be f f i ci ent ’~:

Total Sample Subsample N=89

Tes t r s ignif icance  N r s ignif icance N
G— tntelligence — .26 .191 13
V-Verbal Aptitude — .36 .022 31

N-Numerical Aptitude .19 .072 56

S—Spatial Aptitude .15 .204 29 Same as
- for totalP—Form Perception * *

~-Clerica1 Perception.16 .182 34 sample

K-Motor Coordination * * 00

F-Finger Dexterity * * 00

M—Manual Dexterity * * 00

Phi Coefficients: Criterion of Valid vs Non—valid tests

Total Sample Subsample N 8 9

Test r signif icance N r s ignif icance N

fl—In telligence — .15 .303 13

V—Verbal Aptitude .49 .003 31

N—Numerical Aptitude .30 .011 56

S—Spatial Aptitude .53 .001 29 
Same as

. for totalP-Form Perception * *

p-Clerical Perception .01 .485 34 
sample

K—Motor Coordination * *

F-Finger Dexterity * *

M-Manual Dexterity * *

*
Insu f f i c i e n t  number of cases for ana ly sis



TABLE 2
Frequency Count of Correct and Incorrect

Predictions Only When PAQ-based Data Predict -

Tests to be Valid Indicators of Job Performance

No. Correct No. Incorrect Percent
Predictions Predictions Correct

Predictions !
Incorrect +

_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  
Correct

C—Intel liqence 9 3 75

V-Verbal Aptitude 7 0 100

N-Numerical Aptitude 15 6 71

S—Spatial Aptitude 3 1 68

P—Form Perception * * *

cl-Clerical Perception 13 6 68

K-Motor Coordination * * *

F—Finger Dexterity * * *

M— Manual Dexterity * * *

A ll Tests Together 47 16 75

*
Insufficient number of cases for analysis
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DISCUSSION

It would seem , based on the results reported here, that PAQ—
based data can indeed serve as the basis of a job component vali-
d i t y  model as reflected by the fact that there is a reasonable
relationship between test score data predicted by the PAQ , and
actual test score data for job incumbents resulting from actual
test v a l i d i t y  studies.  Although data were not available in al l  the
areas tested by the GATB , for those areas for which adequate data
were avai lable , there were significant relationships between PAQ pre-
dicted and obtained mean test scores , and between predicted and ob-
tained cut-off scores. Furthermore , for the tests which were pre-
dic ted to be valid by the PAP , in only 25 percent of the cases were
the tests not actually reported to be valid . These results are
clearly indicative of the utility of PAP-based data in a job com-
ponent validity model in and of themselves, and , when all
the da ta are taken in to consideration , the support is rather im-
press ive , especially considering certain obvious shortcomings in the
ava i l ab le  da ta .

In considering these possible shortcomings for example , the
regression equations used to predict test data were not based on
commercially-available tests such as were used in this study, but
were based on GATB data . Although the tests used in this study were
matched with the corresponding GATB tests as well as possible , it is
obvious that all tests classified as representing the same construct
are not necessari ly measuring the same “identical” construct. Thus ,
we have a regression equat ion derived to predict scores on one test
of , say , verba l apt i tude , and we are using that regression equation
to preduct test data based on other tests of “verbal aptitude ” which
may at least be somewhat different in content. The magnitude of
the obtained relationships becomes even more impressive in part be-
ca use of the possible “slippage ” from this possible disparity .

There are other problems as well. The process of equating the
norms for the different tests may also have added some error vari-
ance into the prediction system , although this probably did not play
a major role in reducing the predictability of test scores. A
much more serious problem probably stems from the very nature of the
various validity studies which provided the data which we were try-
ing to predict. Of course , there was no control on the design of
the va l i d i t y  studies which served as the sources of the criterion
test data , and , not only did the quality of the studies seem to vary
somewhat , but the criteria used in the different studies , and al l
studies had been carried out in the same fashion , it mi q ht  have been
easier to predict the outcome from the PAP—based equations.

Un f o r t u n a t e l y ,  these (and perhaps other) problems are typical
of those which involve the collection of already existing research
data from a variety of organizations. (The data obtained from rats
in a laboratory certainly can be obtained unde r much more nea t ly
“cont rolled” conditions than obtaining human data from the real 
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world of work .) The nature of this project required the collec-
tion of test validity and/or normative data from various organiza-
t ions , and it would be inevi table that  the adequacy of the var ious
test validation studies used would have been variable , and that  the
criteria used in them would have varied. The collective effect of
some of these problems and of their effects on the summarizing and
analysis of the data would be expected to reduce the strength of
the actual relationships between the predictors and the criterion
values , thus representing a conservative estimate of the predict-
ability of the PAQ-based data. In the light of these constraints ,
the results seem generally to give further support to the potential
use of a structured job analysis procedure as the basis for estab-
lishing personnel specifications for jobs.

This particular report is presented as a preliminary report
covering relevant data that were available. Efforts are being made
to obtain , for  addi tional jobs , relevant  test data and PAQ analyses
towar d the end of bu ild ing up a larger sample for  a subsequent
analysis within the next several months . In connection with the
analysis it is expected that a more recently-developed set of PAP
job dimensions will be used , specifically a set that would be based
on a larger an d more representat ive sample of jobs . It is also
hoped that  data for an expanded samp le of jobs would include test
val idity and/or normative data for a wider range of commercially-
avai lable tests, thus providing a basis for greater “generalization ”
of PAQ-hased job data for the estimation of personnel requirements
of jobs using the basic job component validity model. 
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A P P E N D I X  A

Jobs Inc luded in the Sample

Jobs for which data were obtained directly from various
orga ni za t ions :

Job Title D.O.T. Number*

Feeder Catcher 619.886
General Factory Worker 899.381
Roll Catcher 643.986
Slotter (51.782
Utility 922.883
Stripper 749.887
Appr en tice Steelworker  **
Bundler Stacker 221.388
Oi l Mai ntena nce and Operator (t r a inee)  **
Oil Assistant Operator 542.280
Business Forms Pressmen **
Special Officer (Dept. Store) **
Saleclerk 290.478
Pipefitter (trainee) 862.381
Oil Refinery Process Trainee 452.280
Computer Opera tor 213 .282
General Clerk 209.388
Billing Checker 209.688
Requisition Handler 221.388
Order F i l ler  9 2 2 . 8 8 7
Stock Assistant 223.387
Typist 112.800
Shipping Packer 227.587
ShIpping Checker 209.688
Sor ter 222 . 687
Returned  Goods Receiving Cle rk  2 2 2 . 3 8 7
Material Handler 929.887
Induction Clerk 161.688
Bookkeeper 210.388
Keypunch Operator 213 .582
Ca lcu la t ing  Machine  Operator 2 16 .488
Record Clerk 222.587
Correspondence Clerk 204.288
Timekeeper 219.388
Buye r ’s Assistant 223.368
Receiver Checker 222 . 687
Secondary Receiver 222.587
Industrial Truck Driver 905.883

There ~-~ere also several clusters of jobs which have no par ticular
title since they are actually composites of several jobs included
in this sample . These clusters resulted from various research ef-
fo rts on the part  of the organ izat ions , and were treated as in-

• div idual jobs.

*Code number f rom the  Dict iona ry of Occupation al Ti t les
* **The t it le as f u r n ished by the company covers several  rela ted

r) .o. ’r. classifications.
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Jobs for which data were obtained from journals , test manuals ,
etc .:

Job Title D.O.T. Nuxnber*

Electrician 824.281
Bank Clerk 209.388
Bookkeeping Machine Operator 215.388
Secretary 201.368
Meter Reader 239.588
Mail Clerk 231.588
Shipping Clerk 222.587
File Clerk 206.388
Gas Serviceman 637.281
Yard Clerk 910.388
Industrial Engineer 012.188
Electrical Technician 003.131
Packer 920.887
Machinist 638.281
Subscription Clerk 209.488
Telephone Service Representative 249.368
Aircraft Inspector 619.381
Truck Driver 905.883
Telephone Operator 235.862
Plant Worker 355.878
Assembler 726.781
Coding Clerks 219.388
Aircraft Manufacturing Foremen 621.131
Draftsman 005.281
Accountant 160.188
Insurance Sales Representative 250.258
Programmer 007. 187
Claims Adjustor 241.168
Accounting Clerk 219.488
Computer Operator 213.382
Stenographer 207.388
Receptionist 237.368
Bank Teller 212.368
Reservations Clerk 912.368
Typist 112.800
Clerk 105.000
Keypunch Machine Operator 213.582
Policeman 375.268

* Code number from the Dictionary of Occupational Titles

‘5 - -— •‘5----- — - — - —-
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APPENDIX B

Tests Used to Measure The Various Constructs

Intclligence

Wonderlic - 21 cases
Ot is Tes t of Mental Ability — 3 cases
Te st of Learning Ability - 6 cases
SPj\ Adaptability Test — 2 cases
Special (or in house)  — 7 cases

Verba l Ap t i t ude

SRA—Verbal  - 7 cases
PTI-Verbal - 7 cases
SET—Verhal - 2 cases
EAS-Verbal - 13 cases

~I u m e ri c a l_ Ap tit ude

SPA-flumerical (or A r i t h m e t i c  Form) - 3 c a s e s

EAS—Numerical — 14 cases
SET-Numer ica l  — 3 cases
PTI -Uurne r i ca l  — 7 cases
A r i t h m e t i c  Fundamenta l s  — 3 cases
A r ithmetic Reason ing Test - 1 case
VTT—Arithmetic — 4 cases
Special (or in.house) - 31 cases

Spatial A p t i t u d e

Mi nnesota Paper Forms Boar d — 2 cases
EAS-Spatial — 5 cases
SPA—Assembly — 1 case
Special (or in-house) — 30 cases

• Clerical Perce,p~jon

SET-Clerica l - 3 cases
Special (or in.house) — 24 cases

‘5 - L~~4
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APPEN D I X  C

Development of Norms

In order to carry out this study, it was necessary to have
all test data in some common framework - that is , all test
scores had to be expressed in terms of some common scale. In
order to do this , it would have been desirable to have data on
all the tests used in this study for the same population . This
was clearly not possible. Therefore , some alternative strategy
had to be formulated . Since the tests of the General Aptitude
Tests Battery (GATB ) of the United States Training and Employ-
ment Serv ice were used as the criterion tests in other studies
involvi ng the PA~ in a job component validity model (Mecham and
McCormick ,l969; Marquardt and McCormick , 1973), it was decided
that  the norms for the GATB would be utilized as the basic frame-
work. The GATB tests are reported in standard score form , with
a mean of 100 an d a standard deviation of 20, these values being
derived from test data on over 20 ,000 people collected by the
United States Training and Employment Service .

The major  problem , however , was wi th  the other tests that
would be used in this study . Although it was not very difficult
to assign any given test to an appropriate construct , since the
“cons t ruc ts” u t i l i z ed  in this study were of such a broad nature
(for  example , it seems obvious that the Short Employment Test of
Verba l Ab i l i t y  should be c lassif ied as a “Verbal Aptitude ” test~~,there is no body of data indicating the norms for these tests on a
“general” population . Not only were the different tests used with
d i f f e r e n t  populat ions, but for most tests there was not a single
popula t ion  that  could be considered as a “general working popula-
tion ” for  which norms were supplied . Since that is basically
what  the GATE norms are based on , it seemed desirable to have all
other norms based on the same kind of population .

The f i rst problem , then , was to construct general norms for
each of the different tests. The seriousness of this problem
varied for the different tests. For example , for the Employee
A p t i tude Survey Tests , norms are provided for a general working
population , and so these norms were used . For the Otis Test of
Menta l  Ab i l i t y, norms are provided for a general population, but
these norms are given separately for males and females , and so
they had to be consolidated into a single set of norms . For the
various tests published by the Psycho],ogical Corporation (viz.
The Short Employment Tests and the Personnel Tests for Industry) ,
no general norms are provided . Rather , there are norms orovideci
for separa te occupational groups. In general , the number of
occupa tional  groups for which such norms were provided were too
n umerous to be reasonably consolidated, so these norms were
sampled . That is , a number of groups which seemed to have
“high” norms were combined w ith a number of groups which seemed
to have “low ” norms , y ielding a single set of norms which it was

— - . -
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felt provided a fair representation of a norm for a “general”
popu la t ion .

Thus , for each test a single set of norms was constructed ,
recognizing that the populations deemed “general” were different
for  each test . Again , there was no way to avoid this lack of a
sinqie “general” popu lation for whom scores were known on all
tests used . The test scores which were obtained from either the
organizations involved in the study , or any of the other methods
discussed earlier , for each job , were then standardized on the
general norms established for the corresponding GATB test. This
resulted in a standard score for each test, for the incumbents on
each job , reflecting where mean test for incumbents on that job
fell on the particular construct relative to all other jobs.

The problem still remained of converting all these scores to
some common m e t r i c .  As was pointed out above , the GATE norms were
to be used as the framework for this common metric. Since one set
of standard scores is always directly convertible to any other set
of standard scores , the scores for each job were then converted
in to  standard scores wi th  a mean of 100 and a standard deviation of
20. For example , if the mean score for a sample of plumbers hap-
pened to be 4~ on the Revised Minnesota Paper Forms Board , and
this was found to be equal to a standard score of .50 based on the
general popu lation norms constructed for that test , conversion to
the GATB norms was simply a matter of multiplying the GATB standard
devia t ion  of 20 by .5, (10), and adding this to the GATB norm mean
of 100 (since the standard score was positive) , yielding a GATB
standard score of 110. This process was repeated for each job and
each test so tha t  the f i n a l  product was a continuum for each
“construct ,” with the mean scores of incumbents on the various jobs
being assigned posi t ions on this continuum based on standard scores
wi th  a mean of 100 and a s tandard deviat ion of 20 . It was these
converted scores that were used as the criterion values of “mean
test scores ” used in this study. Thus , since the PAQ based predic-
tions are in terms of the GATE tests , and the criterion tests
scores for the various jobs were in GATB standard score terms , mean
tes t score values for the two could be directly compared for any
job. A somewhat similar procedure was used in deriving the predicted
cut—off score criterion values , which were one standard dev iation
below the mean of the scores of incumbents on the indiv idual jobs. 
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