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> This study deals with the use of the Position Analysis Questionnaire
(~AQ) as the basis for the estimation of aptitude requirements for jobs, theaptitudes in question representing five “constructs .’ ,The PAQ is a
structured job analysis questionnaire that provides for the analysis of jobs
of various types in terms of the relevance of each of 187 job elements that
describe or imply basic human behaviors involved in jobs. The PAQ~f~as been

~“-~ subjected to a series of principal components analyses resulting in-the-
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identification of what are referred to as-’job dimensions. Scores on these
- - - . job dimensions have been used in a series of studies as ‘the basis for deriving

-estimates of the aptitude req~i~rements of jobs expressed in terms of test-related data based on the -nine ,tests of the General Aptitude Test Battery
(GArb) of the,U~iite4 States Employment Service. The results -of such invest-
igations have indicated rather distinctly Sthat the PAQ offers substantial
potential as the basis for/-~ è estimation oft’ aptitude requiremen ts of jobs .The use of such a procedure (referred to as job component validity ) would
preclude the need for conventional test validation of tests in at least-some
circums tances . ‘ .- - r 75

— - e s ’ -
This study dealt-~with - the use of the PAQ wi thin a job component validity

frame~iork as the basis forAthe estimation of~aptitude requirements of jobsrepresented by scores on commercially -available tests as contrasted with
scores on the GATB tests.

The general procedures involved first gathering available test normative
and/or validity data for incumbents on various types of jobs, these test data
being that for commercially—available tets that represented the constructs
covered by five of the GATB tests. In addition , PAQ analyses were obtained
for these jobs, either from the organizations from which the test data were
obtained , or from corresponding jobs in other organizations for which PAQ
analyses were available in the PAQ data bank.

- The procedures general ly consisted of the use of job.dimension scores
based on previous principal components analyses of the PAQ as the predictors
of four types of test-related criteria , as follows : the mean test scores of
incumbents on the individual jobs; the score one standard deviation below the

• mean of the incumbents on the individual jobs ; validity coefficients ; and an
indication as to whether the test would be “valid. ”

Analyses were carried out for each of the five constructs using all four
criteria for those jobs for which adequate test data and PAQ analyses were
available.

A preliminary report (DeNisi, Shaw, and McCormick, 1976) reported on
the results of such analyses for a sample of 96 jobs . This report followed
the same basic procedures , but is based on data for a larger sample of jobs .
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INTRODUCTION

The identification of tests to be used in the selection of personnel
for various jobs typically has been accomplished by traditional test
validation procedures . These procedures are at best time consuming and
costly , and sometimes cannot be carried out at all because of the
limited number of job incumbents available for study or for other reasons.
Because of these and other factors, there have been efforts over the
years to develop generalized approaches for the establishmen t of test
batteries for personnel selection that would preclude the need for val-
idation of tests in each and every job situation. The notion of a
generalized approach to the establishment of personnel test batteries
was initially referred to by Lawshe (1952) as synthetic validity , and
was later described by Balma (1959) as follows : “The inferring of
validity in a specific situation from a logical analysis of jobs into
their elements , a determination of the test validity for those elements ,
and a combining of elemen ta l validities into a whole. ” Since the
term synthetic validity has been cri tized as not being specif ical ly
appropriate for such a procedure , McCormick (1974) has suggested the use
of the tern job component validity .

Regardless of the term one uses to refer to this procedure , the
basis of any such procedure Is rooted in some type of systematic job
analysis. In this regard, McCormick et al.(1972) indicate that the
developmen t of a procedure for establishing the job component validity
of predictors for j obs would consist of the following: (1) some method
of i denti fying the constituent components of jobs (which are referred
to as job elements by Balma); (2) a method of determining, for an
experimental sample of jobs, the human attribute(s) required for suc-
cessful job performance as related to those job components ; 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 it possible to “build -up ” the apti tude requirements for any given
job by: (1) knowing what job components occur in the job in question ;
(2) knowing what apti tudes are required for each such component; and
(3) having a procedure for sununating the attribute requirements that
are relevant to the individual job components .

The present research project is directed toward the further testing
of a procedure for the establishment of the job component validity of
tests that invol ves the use of the Position Analysis Questionnaire (PAQ).
(The PAQ is a structured job analysis questionnaire that has been used
as the basis for analyzing jobs for the purpose of estab lishin q the job
component validity of personnel tests.)

A preliminary report of this effort was prepared by DeNisi , Shaw ,
and McCormick (November 1976). That particular report summarized the
resul ts of the analyses of data for a sample of 96 jobs for which ap-
propriate data were then available. This report is , in effect, a
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2

follow up of that based on a larger sample of jobs for which relevant
data have been obta ined since the preparation of the preliminary report .
In order that this report wi l l  be complete , certain background sections
of the preliminary report will be included in this report as well.

Conventional Test Validation Procedures

To lend some background to the rationale for seeking some genera l-
i zed ap proach to the esta b l i shment of test batter ies for personnel se-
lection , it would seem that a brief description of conventional test
val i dation procedures shoul d f i r s t be g iven . Such procedures nee d to
be carri ed out for each particular job, preferably in the setting of
the specific organization within which the job exists . Such
procedures involve the following: (1) the administration of an experi-
men tal battery of tes ts to incumbents who are alrea dy on the job in
question or to appl icants who are going to be placed on the job; (2) the
obtaining of some cr i terion measure of job performance for the
individuals who have taken the tests ; and (3) the analysis of the
statistical relationships between the test scores and the criterion
of job performance. Those tests for which a significant relationship
is found between test scores and job performance cri terion values
can then be use d for the select i on of in di v id ua ls  for the job i n
questi on . As indicated in step I of the above procedure, there are
actually two variations of the general test validation me thodology . One
of these is a concurrent p roce dure , which  i nvolves the use of a sam p le
of indivi duals actually on the job. The other method , which  is referre d
to as predictive validity , consists of the admin i strat ion of the tests
to candidates for the job, and the la ter ana lys i s  of the r e l a t ionsh ip
between test scores and the cri teri on of job performance after the
i nd iv i duals  have had su f f i c i en t t ime to be ab le  to demonstra te their
job-performance abilities. (In the case of predictive validity , the test
is not used in the actual selection of the job candidates used in the
validation procedure .)

Because of the time required to carry out these procedures , and
because such procedures cannot be carried out in some circumstances
because of small samples or for other reasons , there is a fa i rly obv i ous
need for a “general i zed ” val i dation proce dure .

The Pos ition Analy sis Questionnaire (PAQ)

Various procedures have been used in the development of some type
of job component or generalized validity procedure . One of these has
invol ved the use of the Position Analysis Questionnai re (PAQ) . The
PAQ is a structured job analysis questionnaire that provides for the
analysis of individual jobs in terms of 187 job elements . In the
anal ysis of jobs with the PAQ job elements , va ri ous rat i n g scales are
used (the particular rating scale used for each job element being the
one for wh i ch the conce p t of the scale seems part icularly a ppro pr iate
to the element). Most of the scales are six-point scales , rang ing from
zero (does not apply) to~ five (the highest value). The various scales
used include those dealing with importance , time , extent of use, and
in some instanc es special scales. In certain instance s a dichotomous
scale is used. The dichotomous scale provides for indi c~iting whether
the job element in question does, or does not, apply to the .job.

L ~~~~~~~~~~ -- -- — -—  
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Data based on the PAQ have been subjected to various principal compon-
ents anal yses. Two earlier analyses were carried out by Jeanneret and
McCormick (1969) and Marquard t and McCormick (June 1974). A more
recent one has beer carrie d out by Mec ham (1977). The basic pattern of
these anal yses has been subs tantially the same . In the first place ,
separa te principal cuulpr) r e r t c  analyses were carried out with the job
elements within each of the six divisions of the PAQ , and i n the secon d
place, an overa l l  ana l ys i s was carr i ed out wi th most of the job elenents
of the PAQ incl uded in the same analysis. The principal components
resulting from these ha-~’e generally been referred to as job dimensions.
The most recent analyses b, Mecham , based on a sample of 2200 jobs,
probably represen ts the most adequate set of job dimensions , primaril y
because of the fac t t~i~~t the sample of jobs incl uded in the analysis
was somewhat mo re representative of jobs in the l abor force than
either of the previous analyses. Ther efore the resul ts of Mecham ’s analysis
will be used in this study.

The analyses by !iecham resulted in 32 job dir~ensi ons as based on the
principal components analyses of the job elements wi thin the six divisions ,
and 13 job di~iensions based on an overall analysis. These are listed in the
appendix.

Use of to establish job component validity . One of
the p rim a r the PAQ has been i n the framework of esta b l i s h i n g
the job cr idity of tests for various jobs . This has
consis tcd v of the analysis of samples of jobs for which test
data for ,,

~~ job incumbents were available from the United States
Employment Service (USES), an d for which PAQ analyses were available.
The USES publ i shes tes t da ta for i ncum bents on several hun dred jobs ,
the test data consisting of normative and validity data for the nine
tests of the General Apti tude Test Battery (GATB). These tests are
as fol lows :

G - In t e l l ig ence
V - Verbal Aptitude
N — Numer i cal A pti tu de
S - Spatial Apti tude
P - Form Perce p t i on
Q 

- Cler i cal Perce pti on
K - Motor Coor d ina tion
F - Finger Dex ter i ty
M — Manual  Dexteri ty

As the primary approach to the use of PAQ-based data in the job
com ponen t val idi ty fram ework , samples of jobs were selected which
“ma tched” the ones for which the USES has published test normative and!
or val idity data. In these analyses , the prima ry cr i teri on of the
“importance ” of a given test to any given job consisted of the mean
GATB test scores of the incum bents on the individual jobs. This cr i ter i on
wcs ba -,ed on the assumpt ion that individuals tend to ‘ gravitate ” into
jobs which are commensura te with their own abilities . Thus , i t would

— be assumed that jobs for whi ch the incumbents have hi qh mean test scores

- --- - -5— - --- -- ~~~~~~~~~~ - - - -
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on a given test would require more of the quality measured by the test
than jobs for which the incumbents have l ower mean test scores. Using
mean test scores as a criterion of the “ im portance ” to ind ividual jobs
of the attributes measured by the various tests , the scores on the PAQ
job d imens i ons were then use d in a regression p rocedure for the pred i c-
tion of the mean GATB test scores .

A second criterion of the importance of the attributes measured by the
individual tests to the jobs in the sample consisted of the validity
coefficients reported by the USES.

Two studies involving the use of these two cri teria have been carried
ou t. The f i rst of these , by Mecham and McCormick (1969), involved a
sam p le of PAQ analyses for 179 posi t ions wh i ch “matche d” 90 jobs for
which the USES published test data . In this instance the PAQ job di-
mensions that  were use d as pre di ctors were those developed by Jeanneret
and McCorm ick (1969). In the second study PAQ analyses for 659
posi t ions  were matche d wi th 141 jobs for wh i ch the USES had pu b l i she d
test data (Marquardt and McCormick , July 1974). In the case of both of
these studies the predic tion of the mean test scores of the incumbents
from PAQ job dimension scores was quite respectable. However , the
prediction of the validity coefficient cri terion was not as good,
perhaps at least partially because of the well-recognized problems
associated with validity coefficients such as poor criteri a, restr i cted
range , etc . The ranges and medians of the multiple correlations across
the nine GATB tests resultin g from these studies are given below .

Mecham Mar quardt
Criterion and McCormick and McCormick

Mean tes t scores
Range .59 to .80 .46 to .76
Med i an .71 .73

Val i d i ty coeff i cien ts
Ran ge 40 to 55 26 to 44
Me d ian .47 .39

In the third analysis of this type carried out by Mecham (1977), data
relat ing to the PAQ analyses were ma tched with 163 jobs for which the
USES had published test data . In this study , however , instead of match—
ing individual PAQ analyses with these 163 jobs , a l l  of the PAQ analyses
that had 9-digit code numbers from th~ Dict ionary of Occupationa l Titl es
(DOT) were “avera ged” to re p resen t a “s i n g l e ” PAQ analyses to be matched 

—

w i th each of the 163 jobs for which  the GATB test data were a v a i l a b l e .
Th i s proce dure was used s i nce it was f e l t  that  the “avera ge” PAQ job
dimension scores for various jobs with the same DOT code number represent
more stable values for the j obs than individual PAQ analyses.

In that study both sets of job dimension scores were used as predictors of
the cri teria of mean test scores and vali dity coefficients . Since the
division job dimensions generally resulted in better prediction than the
overall  d imensi ons , only the d i vis ion  job dimensions were used in the stu dy
covered by this report.

In addition to the criteria of mean test scores and validity coefficients
use d by Mech a m , however , another criterion of the “importance ” of var ious
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tests to the jobs in question was used. This criterion was the value one
standard deviation below the mean of test scores of the incumbents on the in-
dividu a l jobs. This criterion might be viewed as a “potential /cuto ff
score .” Al though test cutoff scores used in personnel selection ~~viously vary
with the labor market conditions, it is probable that, in general terms ,
scores one standard deviation below the mean would more nearl y ap-
proximate typical cutoff scores than mean scores as such . This
criterion is referred to as “l SD below the mean. ”

The p rima ry resul ts of Mec h am ’ s anal yses dre presented on the fol-
lowing page of this report , since they are not yet available in pub licati ons.

In all three studies dealinq with the prediction of GAIB test-score
cri terion values froi i PAQ job dimension scores , the ored i ct i ons of the cog-
nit ive tests were best, those of the perceptual tests were intermediate ,
and those of the psychomotor tests were the l owest. Although there
were differences in the predictions for the various types of tests ,
the general level of predi c ti ons was v i ewe d as demonstrating the
potential uti l i ty of such procedures for the ideutification of
tes ts for use i n pe rsonnel  selec tion . I t shoul d be note d that
the predictions based on Mecham ’ s job dimens i ons were sligh tly
better than those based on the dimensions from the two previous
studies.

OBJE CTIVES OF THE PRESENT STUDY

The use of PAQ job dimension scores for the prediction of mean
GATB test scores of “hypothetical ” samples of job incumbents on
var i ous jobs c lear l y can give  some i n d ica t i ons of the apt i tudes
that presumably would be required for individual jobs. However ,
since the predictions are in terms of GATB test scores , and since
the GATB tests are not ava i lab le  for use by private organizations ,
the opera ti onal use of such predi c ti ons woul d necess it ate that the
p red i c t ions i n terms of the nine GATB tes ts woul d have to be “corr
verted ” into terms corresponding to those of commercial ly-avai lable
tests. Thus, it would be desirable to develop some procedure for use
of the GATB test score predict ions as the basis for the se lection of
corresponding commercial ly-avai lable tes ts , arid for the estimation
of scores for such tes ts wh i ch corr espond to those of the GATB tests.
Thus one could use predictio ns of appropriate GATB test score cut-
offs as the basis for deriving estimates of cutoff scores on other
(corresponding) tests which would be comparable to those of the GATB
test in question . The basic object ive of the present study has been
that of developing some procedure for shifting from the prediction
of GA TB test scores to the prediction of scores on commercially—avail-
able tests that presumably correspond with those of the several GATB
tests .

There are two possible genera l anpri ~-~~s to the “match i ng ” of GATB
and comercially -ava i lab le  tes t s  t~at mi ght serve as the basis for
convert i n g from one to anot~~ r. ne preferable approach would be one
for which data are avaih’hle fo~ uwu tCS LS t’iat are based on the
scores of the i n d i vid u- ~~. ‘n a en”r,i l population ” who have ta ken
both tests .  The ~~ v- i l  ‘flu ’ o~ tw- ,11ch tests would best be reflected
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Shrunken Multiple Correlations of Combinations of
PAQ Division Job Dimension Scores

as Predictors of GAlS Test-related Cri teria

Number of Jobs = 163

GATS Cri terion
test lean test 1 SD below Validity

________________________________ scores the mean coefficien t~
G: Intelligence .79 .78 .23
V: Verbal aptitude .83 .84 .06
N: Numerical aptitude .77 .73 .08
S: Spatial aptitude .69 .71 .24
P: Form perception ~6l .60 .13
Q: Clerical perception .78 .75 — .0?

F 
K: Motor coordination .73 .67 - .04
F: Finger dexterity .41 .41 .15
M: Manual dexterity .30 .24 .39

Median .73 .71 .13

I
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by a high -:e~-~ elat ion betw een U ti- a .  ifl t u r n , correspond ing norms for the
two tests preferably sho u ld  be av ,~i leh le  f O r  the general population , in
order to make it possib le to cenve rt ” sco r”  froF:1 one test to equivalent
scores on another te~~t in terms of ni ~her standard dev ia t ion units from the
mean, or in terms o~ he rceet i le  norms . The USES has published data on
certain commerc~al tests that lav a been an !n istered to the same samples of
individuals who have tak en certain o~ the ‘J~TB tests . These data , however ,
were found not to be p 3rt icular ly ose~ul for this study , since many of the
tests for which such data were presented were ~~-

~~~e more typ ical ly use d in
educational circu mstances rater ~hcn for per ;urne~ selection . Also many
of the samples of individuals represent- d ‘n the normative data cons isted
of students or of individual s or q iven 3 ceu r a t iOnS  rather than of the
“genera l population .” in most instances normative data were simply not
ava ilable.

The second app roach i s one in ’ ‘-ih ich a judgment needs to be made about
the equivalence of test content , that . is , th~ equiv a lence of the “cons truct ”
that presumaoly is being measured by the two tests in question . This is
admittedly a subjective evaluation , an d therefore needs to be approached
w ith caution . ifl the case of some pairs of tests there is no particular
problem in making a reasonably valid judgment about their equivalence ,
hut in the case of other tents the subjective judgment may not be entirely - 

-

valid. In those instances here tests are considered to be equival ent ,
there is of cours e the further poss ib le problem of conversion of norms from
one test to those for t h2 second tes t -  Many of the norms presented in
tes t manuals are for i ndi v idu als on certa i n job s o~- in various job groupings ,
without there bein~ norms available for i’ihat l ight be v iewed as a “general ” ’
popula tion. (it -rI ght be added that the norms for the GATB tests have been
based on a sample of 4000 indi v i du al s whose jobs are reasonab9y represent-
ative of the major occupat ional groups of workers in the labor market.
Therefore , the applica t ion of this anuroach p’-eferahly would require the
availab i li ty of a reasonab ly corna rah e ~ot of norms for any other test that
would be considered as being essenti all y “equ i v a l en t to one of the GATB
tests.)

METHOD

The pr i mary focus of th i s stu dy , then , was ta develop some way of test—
ing the utility of a job-compone~ t validity y o d e l , based on PAQ job
dimensions , for ~se with cocn~rrc i a ll y— ava ilable tests . To accomplish this
it would be ne cessary cc tr-~r :1ate the pr~’di ct ions for the GATB tests made
by combining the P~ 0 j eh d i l en ~ ion sco res ~nto tarmc relevant to
commercially — a v a i l a b l e  testc re, ; :riti rq s - i ru i l a r  aptitude constructs .
Therefore , this s’ucl : ,-~an V 1 C W ’ i as a t r ~s ’ of the genera lizability of the
PA Q-b ased job-componen t v - i l id ity  model that has been heretofore tested
only wi th  GATB te~ t data.

Sources Of Data

The basic approach u- ;u i has been h-~t of obt a ini r u i , from various
organizat ions , data ~~

‘ F~ in ,’ va l I di ty s t ud ies  that. they had car r ied out
for j obs in their o r g a n iza t i ons ,  as well as Oh tdif l i l lc  PA Q anal yses for any

L ~~~~~~~~~~~~ - - -~~~~~~~~~~ - - - -~~-- --~~~~~ — - - — - -  ~~~~ -—- - - _ _ _ _ _ _ _
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such jobs. Several approaches were used in an attempt to obtain such
data , including the fol lowing:

1. Di rect mai ling of letters to severa l hundred organizations ,
explaining the goals of the project and asking them to
submit any relevan t test data they had available (validity
information as we 1~ as normative data ), and asking them to
arrange for the analysis of jobs in question with the PAQ .

2. Establishing contacts wi th various tes t pu b l i s h i ng fi rms ,
asking them if they had any validity or normative data on
any of the tests which they published for i ncumbents on
specific jobs.

3. Mailings to consult ing fi rms which it was believed were
involved in test val idat ion studies.

4 . M a i l i n gs to former gra duate stu dents of Pu rdue Un i vers i ty.

5. Appea ls made in certain publ ications whic h it was felt
had the audiences that it might be usefu l to contact ,
asking if anyone had the kinds of data we were seeking.
These appeals m d  uded art icles in The Industrial Psy-
chologist (TIP) (the newsletter of the Division of
Industrial/Organizational Psychology of the American
Psychological Associat ion) , and the Personnel Adminis-
tra to r, which is the of f ic ia l  organ of the American
Society for Personnel Administration.

Al though these severa l approaches were used , the number of jobs for
which test data an d PAQ anal yses were obta i ne d was d isa ppoin t in g by small .
In the case of certain jobs for which test data were available the organ-
ization or in dividu al furnishing the test data was unable ~r unw~?11inq
to arrange for the analysis of those jobs with the PAQ . In order to
incl ude these job s in our sample , it was decided to “match” these jobs
with j obs which had al ready been analyzed with the PAQ and which were in
the PAQ data bank (presently consistin g of analyses for some 25,000
positions). This matching was carried out on the basis of job code
numbers from the Dictionary of Occupat ional Ti tl es (DOT). Where possible
this matching was based on the 9-digit code numbers of the DOT. This
match i ng resulted i n the add i t ion  of 30 jobs .

In an attem pt to en la r ge the sam p le of jobs , some archival data
were used. Such data cons isted mainly of validity or normative data
for various tests for incumbents on different jobs as reported in
sources such as the Val id i t y Information Exchan 9e of Personne l,
Psychology, The Handbook of ~~ployee Selectio n ( Dorcus and Jones , 1950 ),
and the manuals for various tests commonly used in industry . The PAQ
ana lyses for the jobs for which data were obtained through these sources
had to be obta ined by match ing  these jobs wi th jobs in the PAQ data bank .
As before , th i s was done on the b asis  of DOT code num bers . Th i s archiva l
source yie lded dat a on an a ddi t io nal  62 jobs , b ri ngi ng the tota l sample of
jobs up to 202.
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Cons tructs Used i n the St~~~
As was mentioned above , this study required relating data on a

number of commercially-ava i’ able tests to the GATB tests . This
presen ted a bit of a problem in that the factorial composition of
ap parentl y “s i m i l a r ” tests i s somet imes qu i te di fferen t , and thus
two tests of, for exampl e, verbal ability , may actually be testing
somewhat different abilities or attributes . Recognizing this prob-
lem , it was nonetheless decided that the only feasible way that
this study coul d be carr i ed ou t  woul d be to consider , as measures of
the same “constru ct,” all of the commercially-available tests that
pu~’port to measure the same construct as that represented by any
given GATB test. Although the actual GAIB tests were not available,
there is information published concerning the general nature of
each ~ubtest. Thus , for example , a test of “ver bal a p t i t u de ” that
consisted primarily of reading comprehension i tems would not be
incl uded as a test of the “Verbal Apti tude ” construc t as measured
b~’ the verbal (V) GATB test used in this study to represent that
construct.

Since the ent i re framework of th is  study revolved around the
GATB , it was cnly natural that the constructs which would be of
interest would be the nine measured by the subtests of the GATB ,
these being General Intelligence (G), Verbal Apti tude (V), Numeri-
cal Aptitude (N), Spatial Aptitude (S), Form Perception (P), Cleri-
cal Percep tion (Q) , Motor Coordination (K), Fin~°r Dexteri ty (F),
and Manual Dexteri ty (M). The commerciall y-available tests used
to measure each cons truct are given in the appendix , along w ith other
publishers .

Develo pment of Equivalent Norms for Tests

Once the i n di v id ua l tests has been cl ass i f ie d as measuring a
speci f ic  construc t, it was then necessary to develop a method of
equating scores on each of the commerc ially—available tests used to
measure the construct to tes t scores on the GATB subtests for that
same construct . Th~’ optimal procedure for accomplishing this would
have been to have available normative test data for a single , general
working population on all the tests within a particular construct.
Such data were not ava ilable, however , and other methods had to be
employed . These methods involved the combining and synthesizing
of genera l norm g roups , and even tually all test scores were
expressed -in the same standa rd score un i ts , those un i ts based on the
standa rd score distribution reported for the GATB tests. The
GATB standard scores are based on a mean of 100 and a standard
deviation of 20. A more detailed explanation of the methods employed
to develop these equivalent norm s is given in the appendix. 

_
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As a result, for any construct, it was possible  to locate , for each
job for which test data for a test measuring that construct were avail-
able, the position on the continuum of scores on the construct where the
sample of incumbents on that job would fall. It was the scores of these
incumbents on the different constructs that were used as criterion values
of mean test scores and of - “i SO below the mean ” in this study , such
criterion values for various jobs being viewed as reflecti ng the relati ve
“importance ” to the jobs in question of the construct in question .

Actual Criteri a Used

As indicated above , four cri teria as related to individual jobs were
used in various phases of the study, these being considered as reflecting
various ind ices of the “ im portance ” to the individual j obs of each of the
nine constructs as represented by the GATB tests. These cri t~ria for
each job and for each test, cons iste d of: ‘(1) mean test score pf thet~ob
incumbents on the individual job; (2) the test score one standard deviation
below the mean of the scores of incumbents in each job , referred to as
“lSD below the mean;” (3) a coefficient validity ; and (4) an indication of
whether the test would be “val id” for the job . The fi rs t two of these were
considered to be the primary cri teri a used in the study . Consideri ng for
a moment the cri terion of mean test scores of incumbents on the individual
jobs, one could view a continuum for each of the nine constructs expressed
in standard score form with the mean scores of incumbents on the various
jobs falling in various positions along that continuum , from low to high.
(As indicated earlier , the convers i on of the norms of the commercially-
ava ilable tests to the standard score forms of the GATB tests served as
the comn-on metric for relatin g the mean scores of incumbents on that
continuum.) “lSD below the mean ” might be viewed as a “potential” cut-
off score .

In the case of the cr*ter ion of validity coeffi cients it was of
course not necessary to be concerned about the “normative ” data that were
used with the cri teria of mean test scores and “lSD below the mean .”
Rather, for any given construct , the coefficients of validity of the tests
wh i ch were considered to represent that construct could be viewed as
representing a continuum from low to high as expressed by the actual co-
efficient values themselves . In the case of certain analyses the fourth
cri terion was used , namely an in dication as to whether individual tests
would be “valid” predictors of performance . This criterion was based on
the question as to whether the in itial coefficient of validi ty for that
test itself was one which was statistically significant or not. (See the
discussion in the nex t section.) - 

-

Development of Predicted Cri terion Values

Two bas ic types of predicted cri terion values were used in the study .
One of these was based on job dimension scores , and the other invol ved the
use of “attribute-based” data.

Predicted cri terion values based on job dimension scores. In the use
of job dimension scores for deriving predicted criterion scores , the
predicted values for the individual jobs were derived from a standard corn—
puter printout of data that is printed from the PAQ analysis of any
given job. These computer printouts are based on previous analyses of
PAQ-based data as related to the published USES test data mentioned

_ _ _ _  .-- -—-— _ _ _
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previously. Such data include , for each of the sample jobs , and , for
each GATB tes t, estimates of the mean test score of job incumbents ,
the “iSO below the mean ,” and the validity coefficient. The computer
printout , based on regression analyses of PAQ job dimension scores
as related to these three values , provides estima tes, for any given
job, of the firs t three crit erid. In connection w ith the fourth cri-
terion the computer program on woich these computer printouts are
based also includes provision for making a prediction about those tests
(usually th ree) which would be valid predictors for performance on
the job in question. This part icular aspect of the program , in effect,
is a “pol icy capturing ” procedure that parallels the pract$’;e of the
USES in its approach to the iden t i f i cation of the three “best ” or most
“v~~

j
~1 ’ tests for use in the selection of individuals for any given job,

— and in establishing cut-off scores for those three tests. The PAQ
prin tout , in effect, provides estimates of the cutoff scores o~
those three tests. Thus, for any given job , the fourth cri ter i on
consists of the indentif ication of th ree tests which are predicted
to be the most “ val id” for use in selecting people for any given job ,
based on USES p ra ct ices i n th i s  ar ea~ In practice , a predict ion was
made from the PP,Q as LO whether each test wou ld or would not be one
of the three “valid ” predictors . Each such prediction was then
compared wi th the actua l criterion data in terms of whether the test
was or was not “ valid. ”

Predic ted cri terion vdl ues involving “attribute-based ” data. The
use of the “attr ibute-based ’ data for deriving predicted criterion values
was predicated on the rated “a ttrib ute requirements ” of the PAQ elements
(Marquardt , 1972 ; and Mecharn , 1968). Such ratings were made by psy-
cholog ists on each of 49 “apti tudina t ’ attr ib utes an d 27 “situational”
attributes that were considered to be potentially relevant to the worl d
of work . (The situatio nal attributes Consi st of descriptions of work
situations to wh ich job incumbents presumably have to “adjust ,” such
as “varied duties ,” “dealing with people ,” and “work ing alone. ” They
are considered to have implica tions in terms of personality , temperament ,
and interest facto rs.) The median ratings on these attributes for any
given jo b element comprise the “attribute profi le ” for that element.
Previous studies (Mecham , 1970; Marquard t , 1974; and Shaw and McCormick ,
1976) have shown that the use of “attr ibute -based” data has potential for
serv ing as the basis for “building up ” estima tes of the total aptitude
requirements for jobs for at least certain types of apti tudes .

Mecham (1970) and Shaw and McCormick (1976) used two methods of
combining attribute-based data for building up these estimates of apti—
tude requirements . The fi rst of these involved the use of a combination
of PAQ job analysis ratings on individual jobs and of the attribute
ratin gs on individual job elements . The second method involved the use of
“att rib ute di mens ion sc ores ” based on a combination of PAQ job analysis
ratings on individual jobs and individual attribute ratings for the job
elements . Since these two studies revealed relatively littl e practi cal
dif ference between these two procedures, the present study utilized the
fi rst procedure only.
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The procedure for arriving at estimates of the attribute requirements
for each of the 202 jobs in the present sample is shown below:

Illustration of Method of Derivin g Estimates of
Attribute Requirements of Jobs Based on Attribute Ratings of

Job Elements of the PAQ

Hypothetical job analysis Med ian attribute Cross-product matrf~ratings on 5 PAQ ratings for job resulting from job
job elements for elements of the analysis ratings
job x PAQ x attribute ratings

- 
_Attribute 

- 
Attribute

Element Rating 1 2 3... 71 1 2 3. .. 71

1 2 5 0 3 1 1 0 0 6  2
2 3 2 1 4  1 6 3 1 2  3
3 5 1 0 5  0 5 0 2 5  0
4 0 - 5 4 0  2 0 0 0  0
5 5 3 c 2 1 1525 10 5

Es timate of
attribute requirements 36 28 53 10

For each job , a column vector consisting of the PAQ job analysis ratings
for that job was multiplied across each column of the attribute matri x
consisting of the median ratings of the various attributes for the PAQ
job elements . Each col umn of the resulting cross-product matri x was
then suniiied. This sum represents an estimate of the degree to which
the attribute in question was pred icted as being necessary for per-
formance on the job in question . This procedure was carried out for
each job in the sample, thus yielding for each job an estimated attri-
bute requirement for each of the 71 attributes.

Rel ating Predicted to Actual Cri terion Values

Cri terion val ues based on job dimension scores. In the use of the
job dimension scores as predicti~~criterion values , a distinction was
made for each construct represented by the GATB tests between job
dimension scores for individual jobs and those for “job families ” to
which individual jobs were “assigned .” In the case of the predictions
to be made on the basis of PAQs for individual jobs , the predictions of
the four different criteria used in the study were derived from the
conventional PAQ computer printouts for the individual jobs .

As reported in Shaw , DeNisi , and McCormi ck (1977) three “sets”
of job families were used in the prr’ccnt atudy . These three sets had
been fornied by developin g a c O t  ~ clusters ~it the points in the in-
teratlve process involved in the nl A u t ~i analysis at which the indivi d-
ual jobs in the sample han been clustered into 60, 40, and 20 job
families (3 sets of clust ers with 60, 40 and 20 clusters respectively).

- -
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In the case of the predictions based on job family data , each ind iv idua l
job was allocated to the job family with which it was most closely
affiliated . T~ j

~ was done on the bas i s of a D2 i n dex of re la t ionshi p
between individual jobs and the “average ” job dimension scores of those
jobs which had been previously used in the cluster analysis of the PAQ
data , and which formed the different job families.

Thi s match ing  process was carr i ed out for each of the three d i f fe ren t
sets of job families. Once the individual jobs in the sample had been
matched with the appropriate job family in each of the sets of families ,
the “average ” job dimension score of each job family was computed , and
was then used to predict the actual cri terion values of the jobs within
that fami ly just  as if it was a PAQ ana lys i s  for an i n d i v id ual job.

In the case of the p re di cti ons base d on i n d i v i dual  PAQ analyses , as
well as those based on job family data , there was of course the i n i t i a l
“selec tion ” of job s fo r w h i c h re levan t tes t data were ava i l ab le  for the
incum bents as related to an y g i ven construc t. In addi t i on , given those
jobs for which test data for a given construct were available, there was
a further select ion , for individual analyses , of the types of test criterion
data wh ich were ac tua l l y ava i l ab le . Thus , for any given construct, a job
woul d be i nclude d in the an alys i s for any par ticular cri ter i on , depending
upon whether actual cri terion data were available such as mean test scores ,
validity coefficients , or an in dication as to whether a coefficient was or
was not valid. Thus , the analyses consisted of a series of sub-analyses
for the ind i vi dual cons tru cts , each sub-analysis consisting of data for
jobs for which both predicted and actual criterion data were available.

In th is process the actual (Or obtained) test values for incumbents on
any job were conver ted to stan dar d scores on the construc ts invo lved .  The
predicted scores were all in terms of GATB tests , but, since the constructs
were defi ned in terms of the GATB tes ts , an d s i nce a l l  scores were i n a
common metr i c , th i s p rov id ed no prob lem . The ac tual p redicted scores them-
sel ves were the result of combining the PAQ job dimension scores for any
job , accor d ing to regres s ion equa ti ons develo ped i n earl i er research
designed to predict GATB test scores from PAQ job dimension scores (Mecham ,
1977). These equations were designed to yield mean test scores , the “ l S O
below the mean ” cr iterion values , and validity coefficients , as well  as to
make some p redic ti on about wh i ch tests shoul d be val id p re di ctors of per-
formance for a job. These predictions were then compared to the actual
cri terion data in these areas by means of a series of correlational analyses .

Cr it er i on val ues inv o Lv~n~~~attri bute -based” data. In the use of the
attribute-based data the data relatin a to any given construct involved those
jobs for wh ich relevant test data were available. In each of these analyses
the mean test score crite rion and the 1SD below the mean cri terion were used .

The predicted criterion val j
~s involving ittrib ~te-based data were then

correlated with the i t tal cri ten on va iw , in the same lanner as used with
the predicted cri teri nn vi 1~ es b a ’ei on job dimension scores.

_ _  _ _  
T~~~~~~~~~~~~~~~~~~~ ,
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General Analyses with Sample Jobs

With th is final sample of 202 jobs for which there were available test
data from either an organization or various archival sources , as wel l as
a PAQ analysis for each job, the following operations were carried out:

1 . The commercially-available tests for which data were now
ava ilable had to be matched to individual GATB tests wh i ch
were judged to measure the same “constructs .”

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

3. Anal yses would be carried out relating the PAQ predicted
GATB test data to the data on the commercially -available tests
in question . In various phases of the study this comparison
would revol ve around all or some of the follow i ng four cri teria:
(1) the mean test scores ; (2) the criterion “lSD below the mean; ”
(3) val dity coefficients ; and (4) the determination of whether
or not the test would be a- a1id” préd~ctor~of~pérfovinance for
the job in question .

The total sample then cons i sted of data for 202 jobs .

The sources of data for the individual jobs are given in the
Appendix , along with ag indication of the tests for which test data for
incumbents on the individual jobs were available.

Basis  of Predict i on

Indivi dual Jobs 
- 

Jo b Famil ies
Criterion Job Dimension Attribute Job Dimension Attribute

Scores Data Scores Data

MEAN X X X

“ iSO BELOW ” X X X Not
Relevant

VALIDITY X --~~~ X

VALID-
NON VALID X ~~~~

- X

An “X ” indicates those specific analyses that were carried out. 

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

There were actually several sets of analyses which served to
replicate , and somewhat expand the planned analyses outlined earlier;
all wi ll be reported . The results will be divided into two sections ,
one for the analyses based on job dimension scores and one for the
anal yses based on the attribute profile data .

Analyses Base d on Job Dimens ion Scores

The results of the correlations between predicted and obtained scores
on a l l  four cr i ter ion indices for the en ti re sam p le of 202 jobs are
reported in Table 1. The results for predictions based on the in di vidual
PAQs as well  as on the data for 20, 40 and 60 clusters are also given.
As can be seen in Table 1, the p redictions base d on the individua l PAQs
regarding mean test scores are reasonably satisfactory . All five
correlations are significant (four of them beyond the .001 level ) and
they range from .35 (Spatial Aptitude) to .71 (Verbal Aptitude). The
resul ts for the three sets of cluster predictions generally foliow the
same pattern as for theJndividua l PAQ predictions (i.e., the corr-
elation for Spatial Aptitude is the smallest, and that for Verbal
Aptitude is the largest). However , the correlations based on the cluster
data are generally l ower than those based on indivi dual PAQ analyses ,
especially for Seneral Intelligence and Spatial Aptitude.

The results obta i ned for the scores “ 1 SD below the mean ” are
similar to those for the mean test scores. All five correiations are
significant (-four of them beyond the .001 l evel) and they range from
.43 (Spatial Aptitude) to .7 1 (Verbal Aptitude ). An exception to this
pattern is that the correlations for Clerical Perception increased from
.38 for the mean test score to .60 for the value 1 SD below the mean.
The samp l e sizes on which these correlations were based were different ,
being 37 and 15 respectively. However,both correlations are signif-
icant at the 05 level. Again, the cluster based predictions follow the
same pattern as obtained wi th the i n d i v i dual PAQs except that  they are
generally somewhat l ower, especially the correlati~nc for General
In telligence (although to a lesser extent for the 20 cluster predictions )
and Spatial Apti tude .

It might be, however, that the results for the prediction of mean
test scores and the scores 1 SD below the mean were not really comparable
because of differences in the samples for these two analyses . It was
therefore decided to carry out a similar analysis for onl y those jobs for
which data on both cri terion indices were available. The results for
prediction of both mean scores and scores 1 SD below the mean on this
“matched sample ” are also given in Table 1. In this analysis all five
correla tions for both criterion indices are also significant, but the
correlations are generally higher than for the “ complete ” sample.
Further , the correlations for these two cri teria are closer together
for the individual cri teria than in the case of the “complete ” sample. 

~~~ - -~~~ - -~~-- - - ~~~~~~~~~~~~~~~~~~~ -- - -~~~
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Table 1

Correlations Between Predicted and Actual
Test-related Cri teria for

F i ve Cons truc ts : Total Sam p le

Criteria and Individual Cluste r—based predictions
Constructs _ __ PAQs 20 Clus ters 40 Clusters 60 Clusters N

Mean Test Scores: Comp le te Sample 1

Genera l Intelligence .5l*** .15 .09 .13 111
Verbal Aptitude .7l*** .65*** .67*** .70*** 50
Numerical Aptitude .40*** ~39*** .46*** ~44*** 162
Spatial Aptitude •35*** — .13 — .08 .07 123
Cler i cal Perce pti on .38* .46*** •44** .5O*** 37

1 SD Belo w Mean: Complete Samp le 1
(
~ nera1 Intelligence .46*** .22 * .11 .15 110
Verbal Aptitude .7l*** .62*** .68*** .60*** 50
Numerica l Aptitude •44*** .36*** .46*** •43*** 141
Spatial A ptitude •43*** - .01 .03 .01 102
Cler ical Perce p tion .60* .42 .44 .39 15

Mean Test Scores-Matched Sample 2

Genera l intelligence .50*** .13 .05 .12 110
Verbal Aptitude .71*** .65*** .67*** .60*** 50
Numerical Aptitude •43*** .4l*** .50*** •47*** 141
Spatial Aptitude .40*** - .13 — .10 - .13 99
Cler ical  Perce p t i on ~53* .44 .37 .37 15

1 SD Below Mean-Matche d Sample 2

General In te l l ig ence .46*** .22* .11 .15 110
Verbal Aptitude .7l*** .62*** .68*** .60*** so
Numerical Aptitude •44*** .36*** .46*** •43*** 141
Spatial Aptitude •43*** .01 .06 .04 99
Cler i cal Percep tion .60* .42 .44 .39 15

Va l i d ity Coef fi cien ts
General In telligence -.54 .37 - .14 - .14 13
Verbal Apti tude .30 •53*** .58*** .28 36
Numerical Aptitude .23* .12 •47*** .40*** 76
Spatial Aptitude .26 .29 .25 •35* 43
Cle rical Perception - .02 - .03 .16 .32* 29
Val id-NonVa lid 3G~~eral Intelligence .17 - - - 13
Ve rbal Aptitude - .18 - - - 36
Numerical Aptitude .19 - — — 76
Spatial Aptitude .76*** - - - 4~Clerical Perception .5l** - - - 29 

- -~~~~ - - -  - ~~~~~~~~~~-—~~~~~~~~~—- -— ~~~~~~~~
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Table 1 (Cont.)

‘The “complete sample ” represented by this table includes all jobs for which
mean test score data were available.

2For these analyses , only jobs for which data were available on both mean
test scores and scores “1 SD below mean ” were used. This was done to
el iminate any differences between the results for these two cri terion
indices due only to diffe rent samples .

3There were no analyses conducted on the “Val i d-NonValid” cri terion for
the clusters .

*sign if icant , p( .O5
**Sj gf lj fj ca f l t ,  p~ .01
***sj gni-ficant , ~~( .001

I 
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The results for the two criterion indices dealing with validity
coefficients (the coefficient itse’f and the valid-nonva lid criterion)
are disappointing (As indicated before , however , previous analyses
w ith the criterion of validity coefficients have also resulted in
l imited predictions.) For the predictions based on the individual
PAQs only one correlation pre dicting validity coefficients was sig-
n ificant (Numerical Aptitude ) and two were actually in the negative
direction , the range going from -.54 (General Intelli gence) to .30
(Verbal Aptitude). The results for the va lid- oonva lid criterion
we re onl y sli ght l y better , w i th two of the correlat ions bei ng s i gnif-
icant , the range going from - .18 (Verbal Apti tude) to .76 (Spatial
Aptitude). Al though there were no cluster based predictions of the
val id-nonva lid criterion , the predi c tions of val idity coefficients
fo r t he c lu s ters produce d ra ther in te resting resul ts . The
correlations tend to be higher for the cluster—based predictions
t t ’an for the predictions based on individual PA Q analyses ; also
th ere are rela ti vely more s ign i fi cant  co r~-eiation s for the clusterbased predictio n s.It is likely that , by avera gi n g PAQ p ro f i l es
within clusters , some of the error var i ance d ue to the general l y
low predictive ability of PAQ data relative to validity coefficients ,
has been elim i nated , thus resulting in higher correlations when jobs
are assi gned to clusters .

Althou gh these results are reasonably respectable, there was
one po rt ion of the sam p le  that  presen ted p roblems . Data for 79 jobs
were from one organization (hereafter referred to as “Company X”)
and all test data from this . company were based on “special” or
in-house tests (see Appendix A). Furtheni~ore , the test data rece i ve d
from that organization were available in terms of only seven clusters
of jobs. In the present study each of these 79 jobs was treated as an
individual job. Therefore for the jobs in one job family from Company
X there we re as man” sets of predictions as there were jobs in the
group , but only one set of cri terion test data . This fact was seen as
a p o t e n t i a l l y  con tam i na ti ng factor i n the anal yses , and it was decided
to conduct an additional series of analyses eliminating those j obs from
Company “ . This reduced the size of the total sample to 123 and the
results obtained with this small er sample are given in Table 2.

As can be seen in Table 2 , the resu lts with this smaller sample are
generally better than those obtained with the total sample of 202 jobs.
The predictions of mean test scores still produce five significant corr-
elations for the individual PAQ predictions, the range now being from
.30 (Spatial Aptitude , the only prediction to suffer in the smaller
sample) to .74 (Genera l Intelligence). The more marked improvement ,
however , comes with the three sets of cluster based predictions . Although
the correlat ions are still somewhat l ower than those obtained with the
predictions based on individua l PAQ analyses , now , for each se t of
clusters , at leas t four of the correla ti ons a re s ign i f i can t.

The resul ts for the crit er i on of scores 1 SD below the mean show
~ v~~fl more improvement. Again all five correlations are signif icant,
but the r~nqe of these is higher , be ing from .60 (Clerical Perception)

- 
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to .71 (Verbal Aptitude). Also , for each set of cl uster base d pre-
dictions , in this analysis four of the correlations are significant;
(the correla tions for predictions of Clerical Perception are not
sig nif icant for any cluster) . In addition the magnitudes of these
clus ter based correlations are much closer to those obtained with the
individual PAQs .

Since in the case of the criteria of mean test scores and of
scores 1 SD below the mean there were different numbers of jobs in-
cluded in the analyses for most of the constructs , some of the dif-
ferences in the results wi th these two cri teria mi ght  be due in part
to differences in the samples , as in the case of the jobs in the
total sample of 202 as presented in Tabl e 1. Therefore , in order to
make possible a clearer comparison of predictions with these two
cri teria , additional analyses were carried out for those jobs for
wh ich data on both of these criteria were available , there bein g
~3 such jobs. The results for these “matched” samples are also given
in Table 2. These results probably are most reDresentative of the
relative predicability of PAQ-based data for the criteria of mean test
scores an d scores 1 SD below the mean , s i nce they are based on the
same id en tical sam p le of jobs , and since the pctenti aiiy contarlinating
influence of the jobs from Company X has been eliminated. Thes~results , also presente d i n Ta b le 2 , are quit~ respectable. AU Fi ve
correl ations for the mean test scores are significant and they range
from .53 (Clerical Perception) to .74 (General In telligence and
Spatial Aptitude). The cluster based predictions for mean test scores
are also quite good with four of five correlations being significant
for each set of clusters . Again , predictions of Clerical Ability were
poorer for the clusters . The results for the prediction of the cri-
terion of scores 1 SD below the mean are essentially the same here
as for the complete sample (that is the sample before matching) and
are also quite good. These results with this matched sample definitely
provide support for the use of a PAQ-based job component val dity model
for the identification of aptitude tests for use in personnel selection .

The results for the predict ion of val i dity data are not s u b s t a n t i a l l y
different from those obtained wi th the larger sample discussed earlier.
once again the majority of correlations are rather disappointin g. It
w i ll be note d in Table 2 , however , that the clusters seem to do a
somewhat better job of predict in g v a l i d i ty coeffici ents an d the va l i d-
nonvalid cri terion than do the individual PAQs .

As a further analysis , it was decided to derive some “overall”
index of the predictive ability of the individual PAQs and of the cluster
based predictions. This comparison was made wi th the results for the
prediction of mean test scores and scores 1 SD below the mean for the
matched data in the smaller sample ( i.e. excluding data on jobs from
Company X), s ince i t  was these data that were probably the “cleanest” .
For this purpose the “averages ” of the correTations of the five con-
structs were computed. These are given in Table 2. The average
correlation for the mean test scores is .66 for the individual PAQs and
.52 , 53 , and 51 for the three sets of cluster based predictions. For
the scores 1 SD below the mean the average is .68 for the individual
PAQs and .53 , .55 , and .52 for the clusters .
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Table 2

Correlations Between Predicted and Actual
Test-related Cri teri a for

Five Constructs : Sample Excl usive
of Jobs from “ Company X ”

Criteria and Individ ual Cluster-based predictions
Constructs PADs 20 Cl usters 40 Cl usters 60 Clusters N

Mean Test Scores: Complete Sample1

General Intelligence •74*** •55*** •47** .50** 34
Verbal Ap t i tude .71*** .65*** .67*** .60*** 50
Numerical Aptitude .56*** •4g*** •55*** .5l*** 85
Spatial Apti tude .30* .21 •35** .19 50
Clerical Perception .38* ~45** •44** .50*** 37

I SD Below Mean: Complete Sample 1

General I n t e l l i gence .66*** .63*** ~4g** ~53*** 33
Verbal Aptitude .7l*** .62*** .68*** .60*** 50
Numerical Aptitude .63*** •47*** ~59*** •55*** 64
Spat ial Apti tude .72*** ~43* .50** •47*** 30
Clerical Perception .60* .42 .44 .39 15

Mean Test Scores—Matched Sample2
General Intelligence ~~~~~~ .52** •43* .52** 33
Verbal Aptitude .7l*** .65*** 67*** .60*** 50
Numerical Aptitude .67*** .52*** .6l*** .56*** 64
Spatial Aptitude ~74*** •44* .50** •47* 26
Clerical Perception •53* .44 .37 .37 15

Average .66 .52 .53 .51

1 SD Below Mean-Matched Samples

Genera l Intelligence .66*** .63*** .49** •53*** 33
Verbal Aptitude .7l*** .62*** .68*** .60*** 50
Numerical Apti tude .63*** •47*** •sg*** • 55*** 64
Spatial Aptitude .76*** •47* .5l** .50** 26
Clerical Perception .60** .42 .44 .39 15

Average .68 .53 .55 .52

Validity Coefficients
General Intelligence -.54 .37 -.14 - .14 13
Verbal Apti tude .30 .53*** .58*** .28 36
Numerical Apti tude .25* .12 .48*** •4Q*** 76
Spatial Apti tude .26 .29 .25 •35* 43
Cleri cal Perception - .02 -.03 .16 .32* 29

Valid-NonValid
General Intelligence .17 -~~~ - - 13
Verbal Apti tude - .18 - - - 36
Numeri cal Apti tude .19 - - - 76
Spatial Apti tude .76*** - - - 43
Clerica l Perception .51** - - - 29

- - ---
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Table 2 (Cont.)

‘The “complete sample ” represented by this table includes all jobs for which
mean test score data were available.

2For these analyses, onl y jobs for which data were available on both mean
test scores and scores “ 1 SD below mean ” were used. This was done to
eliminate any differences between the results for these two criterion
indices due only to different samples.

3There were no anal yses conducted on the “Va lid-NonValid ” criterion for the
cl usters .

*sjgni ficant , p< .05
**5j gfljfjc~flt, p c~.0l
***Significant , p< .001

__ _ _  - - -~~~~~~~~ -
— -- -~~~~~~-- --~~~~~~~~~~~~~~~~ --



-_- 

~I T 1 ~~~
-
~

- - --- -:: 
~~~~~

---  - ---
~~~

-
~~~~~~~~~~~~~~~~

-
~~
-

~~~
-

I
22

it is interesting to note that, although the predictions were
genera~1y better for the individual PAQs, the pre di ct ions based on
the three sets of clusters were also rather respectable. Perhaps more
interesting, however , is that there are no real differences in pre-
dictive ability for the three sets of clusters . This is surprising
since the clusters in the 60 cluster solution are much more homogeneous
than those in the 20 cluster solution , yet predictions based on these
sets of cl usters are virtuall y i dentical . This raises certain questions
and suggests further research on the problems of selecting the proper
number of clusters from a hierarchical grouping procedure . Differences
in the results obtained with different cl uster sol uti ons may not be
substantially different , and perhaps practical considerations should
rule i n the selection of cl us ter solut ions .

Finally, one additional potential source of contamination remain-
in g in the data might be due to the fact that test data from different
tests were combined in a “common metric ” . Not only could the collapsing
of all the data into a common metric have an effect on the alignment
of test scores, but if there were problems in predicting data on one
particular test this would reduce the accuracy of predictions for a whole
construct . It was not possible to deal with the question completely
within the confines of the present set of data . However , it was
possible to get some inkling of how well PAQ-based - predictions could
do in predicting test data based on individual tests. There were only
four tests for which there were adequate data for such analyses , these
bein g: the Wonder lic Personnel Test; the Employee Aptitude Survey , Verba l
and Numerical Tests ; and the Flanagan Industrial Tests-Arithmetic Test. The
results for these tests ar~ given in Table 3 . From th i s tab le , i t can be seen
that the resul ts with the first three were markedly superior to those with the
Flana gan Ari thmetic Test. In the case of the fi rst three it can be
seen tha t mos t of the correlatio ns as shown i n Table 3 are somewha t
higher than the correspondin g correlations in Table 2 (which are based
on data from two or more tests converted to the common metric). One
woul d expect such improvement since the data are based on singi€
measur i ng ins t rumen ts . At the same t im e, however , the data in Ta b le 2
for the “matched ” samples , are in themselves quite respectable, and len d
cre dence to the notion that “pooled” data from various tests that
presuma b ly measure the same construct have substantial potentia l in
the job component val id i ty mo del .

Analyses Based on Attribute Data

As was indicated earlier in the method section , two types of
da ta would be used in predicting aptitude requirements for jobs. In
one case, job analysis data would be used (these results were pre-
sented in the previous section), wh il e data base d on the attribute
ratinçs of PAQ elements would be used as a second source of predictor
da ta .

Ten human attributes were selected to be used in the present study .
These attributes were selected because it was felt that these
attributes most closely “matched” the types of abilities covered by the
five GATB constructs used in this study . For each of the attributes on

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~—- -~~~~
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Table 3

Correlations Between Predicted and Actua l
Test-related Cri teria for Three

Constructs Measured by Four Specifi c Tests

Test and Individual Cluster—based predicti ons
Criteria PAQs 20 Clusters 40 Clusters 60 Clusters N

Wonderlic Personnel Tes t
Mean .8l *** .58*** .48** 53*** 27
1 SD Below Mean .75*** .72*** 55*** .62*** 26
Validi ty Coefficient — — — — -

Employee Apti tude Survey - Verbal
Mean .80*** .72*** .72*** .82*** 24
1 SD Below Mean 73*** 53** .62*** 73*** 24
Validity Coefficient .12 .27 .26 .20 13

Employee Apti tude Survey - Numerical
Mean .66*** .48* .60*** .58** 26
1 50 Below Mean .60*** .35 •53** .5l** 26
Validity Coefficient - .24 .23 - .21 15

Flanagan In dustrial Tests - Arithm etic
Mean .40 .24 .43 .17 14
1 SD Below Mean .52 .26 .40 .19 14
Validity Coefficient -.20 .72* .08 .34 9

1lnsufficient sample size to carry out analyses

*significant , p< .05
**Signifj cant , p< .01
***Significant, p( .001 
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Table 4

Correlations Between Predictions Based on
Attribute Data and Actual
Test-related Cri terion Data

for the Total Sample

Attribute Cri terion and Construct Correlation N

Mean Test Scores
Intelligence General Intelligence — .07 ill
Verbal Comprehension Verbal Abil i ty .42** 50
Wo rd Fluency “ 43*** 50
Ora l Communication 1 43** 50
Numerical Computation Numerical Ability •33*** 163
Arithmetic Reasoning “ .3l*** 163
Visual Perception Spatial Ability _ .3T*** 125
Spatial Visual izat ion “ 

_ .32*** 125
Spatial Orientation “ — . 32*** 125
Verbal Comprehension Clerical Perception .63*** 38
Arithmetic Reasoning “ .62*** 38
Closure “ .56*** 38
Visual Perception “ .42** 38

1 SD Below Mean
Intelligence General Intelligence .01 110
Verba l Compre hension Verbal Ability •43** 50
Work Fluency “ .46*** 50
Oral Communication “ 44** 50
Numerical Computation Numeri cal Ability .26** 141
Arithmetic Reasoning “ .23** 141
Visual Perception spatial Ability - .27** 103
Spatial Visualization “ 

_
.32*** 103

Spatial Orientation “ - .28** 103
Verbal Comprehension Clerical Perception .51 15
Arithmetic Reasoning “ .36 15
Closure “ .16 15
Visual Percept-ion - .06 15

*Signjfjcant , p<.05
**signjficant, p~~.0l***S-fgnjficant , p ’~ .0Ol

_ _  _ _  _ _  _ _  ~~~~~~ -~~ - - -  
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each of the jobs in the sample , predicted cri terion scores were
develo ped base d upon a “cross-product sum” procedure discussed

— earl ier i n the method section (and discussed in greater detail
in Shaw and McCormick , 1917). These predicted cri terion scores
were then correlated with the actual cri terion scores for two
criteria for the jobs in the sample , namely the mean tes t scores and
the scores 1 SO below the means.

The results of this analysis are reported in Table 4. As can be
seen in Table 4, the correlations between predicted and actual
criteria scores were “inconsistent ” across the various constructs .
For example , predictions of both criteria for the General Intelligence
construct were very low and non-significant (r = - .07 for mean test
scores , and .01 for the scores 1 SD below the mean). Correlations
between predicted scores and actual cri teria scores on both - cri teri a
for the Spatial Aptitude construct were negative in direction (r = — .31).
Prediction of mean test scores for Verbal Ability, Numeri ca l Ability
and Clerical Ability were somewhat more reasonable with correlations
rang ing from .42 to .43 for Verbal Ability , .31 to .33 for Numerical
Ab ility , and .42 to .63 for Clerical Perception . The results for these
constructs for the criterion of 1 SD below the mean were very similar
to those for the mean test score cr i ter ion. The correlations ranged
from .43 to .46 for Verbal Ability , .23 to .26 for Numerica l Ability ,
and -.06 to .51 for Clerical Percepti on .

In general , althou gh a number of correlations were of reasonable
magnitude and did reach statistical signifi cance , -the results seem
to indicate a substantial i nconsistency in the predictive power of
the data based on attribute ratings of the PAQ elements. Because
of this inconsistency no further analyses were carried out with
these data .

CONCLUSIONS

On the basis of the results of this study the following conclusions
seem to be warranted regarding the use of data from the Position Analysis
Questionnaire (PAQ ) in the job component validity model as the basis for
establishing aptitude requirements for use in personnel selection.

1 . Such a model can serve to identif y the aptit ude tests tha t have
substantial validity for use in personnel selection . This is done on
the basis of statistical analyses of da ta from PAQ analyses of individual
jobs . Th i s conclus i on i s supporte d part icularly by the findi ngs re-
gard ing the predictability of mean test scores of job incumbents on
various jobs, and the scores of job incumbents one standard deviation
below this mean. Such predictions, originally based on test data for
incumbents on the nine tests of the Genera l Apti tude Test Battery
(GATB) of the Un ited States Employment Service, also hol d up qu i te well
with test data from various commercial tests that were considered to
measure the same constructs as those measured by the GATB tests . (T hi s
analysis was based on five of the nine constructs.) Results of the
predictions based on commercial tests resulting from this study are

I
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further supported by a recent study by Cunningham et al. (1976) in
which the Differential Aptitude Tests were used in much the same
fashion .

2. The predictions of the validity- related criteria (those
consisting of validi ty coefficients and those based on a ‘val i d-nonva li d”
determination) were generally not very satisfacto ry. These results are
generally consistent wi th certain previous studies in which the predic-
tion of validity coefficients also were rather poor.

3. In most cases PAQ— based predictions of test-related criteria for
in dividual commercial tests are somewhat superior to those of criteria
derived from two or more tests that have been pooled together as measures
of the same construct . However , as mentioned above , the pred i c t ions of
mean test scores and scores one standard deviation below the mean that
are based on “pooled” test data are also quite respectable.

4. Predictions of mean test scores and scores one standard Je—
viation below the mean that are based on job families (formed from PAQ
data) are a bit lower than those based on PAQs for individual jobs.
They are, however , of such magnitude as to warrant further possible
research in the job component validity model . The predictions of the
criterion of validity coefficients based on job family data actually
tended to be slightly better than the predictions based on PAQ
analyses of individual jobs.

5. Predictions based on job families resulting from the 20, 40 , and
60 cluste r solutions were virtually identical to each other. This is
interesti ng since one of the problems that has often been discussed
relative to the use of hierarchical grouping procedures has been the
decision regarding the “opt imal” cluster solut i on. The results from
this study suggest that the number of job families used in the job
component validity model may not be cri tical , althou gh further research
is clearl y needed in this area .

6. In connection with the cri teria of mean test scores and the scores
one standard deviation below the mean , predictions of the test-related
criteria from the attribute data are not nearly as consistent as those
from the job dimension scores based on PAQ anal yses . Althou gh the
predictions from the attribute data were reasonably good for certain
constructs , they were very poor in the case of others . Such incon—
sistencies have been found in previous studies as well . It would seem,
therefore, that future research relating to the use of attribute data for
predicting aptitude requirements of jobs might well be focussed on the
identification of the particular attributes for which such predictions can
be made wi th reasonable validity .

7. In summary , althou gh previous research wi th the use of the PAQ as
the basis for establishing aptitude requirements for jobs within the job
component validity framework has dealt exclusively with test da ta from the
GATB tes ts , the results of this study indicate quite clearly that such
data can also be used in the establishment of aptitude requirements in
terms of commercial tests that presumably measure the same constructs .

_ _ _ _ _ _ _ _  _ —~~~~~ -- - -~~~- - -—~~- - - - - - --- -
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APPENDIX B

Conversion of Scores on Various
Personnel Tests to a Comon Metric

for Five Constructs

Construct: General Intelligence

Coninon Metric* Wonder lic1 Adaptability 2 Otis3 Learn. Ab.4

130 34 27 67 50
129 26

• 128 33 66 49
127 25 65
126 32 24 64 48
125
124 31 63
123 23 62 47
122 61
121 30 46
120 22 60
119 45
118 29 59
117 21 58
116 28 44
115
114 56 43
113 27
112 55 42
111 26 20
110 54 41
109 53
108 25 19
107 52 40
106 24 51
105 18 39
104 50
103 23 38
102 49
101 22 48
100 17 37
99 47
98 2 1 16 46 36
97
96 20 45 35
95 15
94 44 34
93 19 43
92 14
91 18 42 33
90
89 13 41 32
88 17
87 40 31
86 16 12
85 39 30 

- - 
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APPENDIX B

Conversion of Scores on Various
Personnel Tests to a Coimion Metri c

for Five Constructs
Construct : General Intelligence

Common Metri c* Wonderlic 1 Adaptability2 Otis 3 Learn . Ab. 4

83 15 11 38
82 29
81 14 37

F 80 10 36 28
C

- 
79 34,35
78 13 33 27
77 9 32
76 12 26
75 31 26
74 8 30
73 11 25
72 29
71 10 7 28 24
70 27
69 26 23
68 9 25
67 6 24
66 8 23 22
65 22

* The common metric used in the conversion of test scores is based on
a mean of 100 and a standard deviation of 20. This is the same
scale used with the GATB tests .

‘Wonder lic Personnel Test
-
. 

2Adaptabi lity Test
30tis Sel f-Administering Test o~f Mental Ability
4 .Test of Learning Ability

- -~~~~-- 
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APPENDIX B

Conversion of Scores on Various
Personnel Tests to a Common Metri c

for Five Constructs

Construct: Verbal Aptitude

Common Metric* PTI.V 1 SET-V 2 EAS—V 3

130 42 47 24
129
128 41
127 23
126 40 46
125
124 45 22
123
122 39 44
12 1 21
120 38 43
119 37
118 42 20
1 17 41
116 36
115 35 40 19
114 39
1 i 3  34 38
112 33 37 18
11 1 36
110 32 35
109 31 34 17
108 33
107 30 32 16
106 31
105 29 30
104 28 29 15
103 28
1 02 27 27
101 26 26 14
100 25 25
99 24 24
98 23 23 13
97 22
96 22
95 21 21 12
94 20
93 19
92 18 20 11
91 17 1 9
90 18
89 16 17 10
88
87 15 16
86 14 9
85 13 15
84 12 14

__________________________



A P P E N D I X  B

Convers ion of Scores on Various
Personnel Tests to a Common Met r ic

for Five Constructs

Construct: Verbal Aptitude

Common Metr i c* PTI-V 1 
SET-V

2 
EAS-V 3

*The common ffdtric used in the conversion of test scores is based on
a mean of ld0 and a standard deviation of 20. This -is the same
scale used w it h the GATB tests .

‘Personnel Tests for Industry - Ver bal
2Short Employment Tests - Verbal
3
Employee Aptitude Survey - Verbal
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APPENDIX B

Convers i on of Scores on Vari ous
Personnel Tests to a Common Metric

for Five Constructs

Construct: Numerical Aptitude

Common Metric* PTI-N 1 SET — N 2 EAS-N 3 Arjth .I.4 FIT_AR S Arith. Fun .6

130 26 54 55 42
129 53 45 41
128 52 44 54 41
1 27 25 51 40
126 50 43 53
1 25 49 42 39
124 24 52
123 48 41 38 40
122 47 40
121 23 46 51
120 45 39 37
119 44 38 50
118 22 43 36
117 37 49 39
1 1 6 42 36 38
115 21 48 35 37
114 41 35
113 20 40 34 47 34
112 39 36
111 19 38 33 46 33
110 37 32
109 18 36 45
108 31 32 34 ,35
107 35 30 44
106 17 34 31
105 32 ,3~ 29 43
104 16 28 30 33
103 42
102 31 27
101 15 30 26 29
100 29 41 32
99 28 25 40 28
98 14 27 24
97 27
96 13 23 39 31
95 26 22
94 12 25 38 26
93 21
92 24 20 37 25 30,29
91 11 23
90 19 36 24
89 22 18
88 10 35 28
87 21 17 23
86 20 16 34
85 9 22 27
84 19 15 33 26

~ 
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APPENDIX B

Conversion of Scores on Various
Personnel Tests to a Common Metric

for Five Constructs

Construct: Numeri cal Aptitude

Common Metric * PH-N 1 SET-N 2 EAS-N 3 Arith .I .4 FIT—AR~ Ari th .Fun~

83 8 14 21 25
82 18
81 17 13 32
80 7 12 20
79 16 11 31
78
77 6 15 10 30 19 24
76
75 29 18
74 5 14 9
73 13 8 28 17
72
71 12 7 27 16 23
70 4 6
69 11 26
68 10 15
67 3 5 25 22
66 14 21
65 9 4 24

* The common metric used in the convers i on of test scores is based on
a mean of 100 and a stan dard dev i a ti on of 20. Th i s i s the same
scale used with the GATB tests .

‘Personnel Tests for Industry - Numerical

2Short Emp loyment Tes ts - Numer i cal
3Employee Aptitude Survey - Numerical

Arithmetic Index
SFlanaq an Industrial Tests - Arithmetic
6Arithmet ic Fundamentals Test
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Conversion of Scores on Various
Personnel Tests to a Coninon Metric

for Five Constructs

Construct: Spatial Aptitude

Common Metric * MPFB 1 EAS-S
2 

FIT-Ass
3

130 59 50
129
128 15
127 58 49
126
125 57 48
124
123 47 14
122 56
121 46
120
119 55 45
118
117 44 13
116 54
115 53 43
114
l ii 52 42
112 51 41
111 12
110 40
109 50
108 39
107 49
106 38 1 1
105 48
104 37
103
102 47 36
101 46 10
100 35

99 45
98 34
97
96 44 33
95 9
94 43 32
93
92 31
91 42 30
90 41 8
89 29
88
87 40 28
86
85 39 27
84 7



-
~~
—- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~ 

_

~~~~~~~~~~ J~~~~~~

44
A P P E N D I X  B

Conversion of Scores on Various
Personnel Tests to a Common Metric

for Five Constr ucts

Construct: Spatial Aptitude

Commo n Metric * MPFB’ EAS-S2 FIT-Ass3

83 26
82 38
81 37 25
80
79 36 24 6
78
77 35 23
76
75 34 22
74 33 5
73 21
72 32
71 31 20
70
69 30 19
68 4
67 29 18
66 28
65 1 7

* The common metric used in the convers ion of test scores is based on
a mean of 100 and a standard deviation of 20. This is the same
scale used with the GAIB tests .

1Revised Minnesota  Paper Form s Board
2
Employee Aptitude Survey - S p a t i a l

3
Flana gan Industri al Tests - Assembly
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Conversion of Scores on Various
Personnel Tests to a Common Metr ic

for Five Constructs

Construct: Cleri cal Perception

Common Metr i c* EAS-V SA SET-C Minn.

130 111 42 165
129 110 41 162
128 109 159
127 108 40 155
126 10 7 151
125 106 150
124 105 39 149
123 104 147
122 103 38 146
12 1 102 37 144
120 101 143
119 100 36 141
118 99 140
117 98 ~38
116 97 35 137
115 96 136
114 95 34 134
113 94 133
112 93 33 131
11 1 92 129
110 92 32 127
109 91 125
108 90 123
107 89 31 122
106 88 120
105 87 30 119
104 86 118
103 85 116
102 84 29 115
101 83 113
100 82 28 112
99 81 i l l
98 80 27 109
97 79 26 108
96 78 106
95 77 104
94 76 103
93 75 101
92 74 25 99
91 73 98
90 72 24 97
89 71 96
88 70 95
87 69 23 94
86 68 92
85 67 90
84 66 22 88 
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Convers i on of Scores on Various
Personnel Tests to a Common Metric

for Five Constructs

Construct: Clerical Perception

Common Metr i c* EAS-VSA SET-C Minn.

83 65 87
82 64 86
81 63 84
80 62 21 83
79 61 82
78 60 80
77 59 20 79
76 58 78
75 57 19 77
74 56 76
73 55 74
72 54 18 72
71 53 69
70 52 67
69 51 17 66
68 50 65
67 49 64
66 48 16 63
65 47 62

* The common metric used in the convers i on of test scores is based
on a mean of 100 and a standar d deviation of 20. This is the same
scale used wi th the GATB tests .

‘Employee Aptitude Survey - Visual Speed and Accuaracy
2Short Employment Tests — Cler i cal C

3Minnesota Cler ical Test (Names Only)
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APPENDIX C

Test Publishers for Tests
Used in this Study

Test Publishers

1. The Psychological Corporation
304 East 45th Street
New York , N.Y . 10017

PTI - Personnel Tests for Industry (Verbal and Numerical)
SET - Short Employment Tests (Verbal , Numerical and Clerical )
Otis - Otis Self Administering Tests of Mental Ability
Minn. - Minnesota Clerical Test
MPFB - Revised Minnesota Paper Form Board

2. Richardson , Bellow s, Henry & Co., In c.
1 West 57th Street
New York , N.Y. 10019

Learn . Ab. - Test of Learning Ability
Arith . Fund - Arithmetic Fundamentals Test

3. Science Research Associates , Inc.
259 East Erie Street
Chicago , Illinois 60611

Ada p tab ility - Adaptability Test
Ar ith . I - SRA Ari thmetic Index
FIT - Flanagan Industrial Tests (Ari thmetic and Assembly)

4. Psychological Services , Inc . -

4311 Wilshire Boulevard , Suite 600
Los Angeles , Cal ifornia 90005

EAS - Employee Aptitude Survey (Verbal , Numerical , Spatial and Visual
Speed and Accuracy )

5. E.F. Wonderlic & Associates , Inc.
P.O. Box 7
Northfiel d, Illinois 60093

Wonderl ic — Wonder lic Personnel Test
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APPENDIX D

Develo pmen t of Norm s 
-

In order to carry out thi s study , it w as necessar y to have all test
data in some common framework - this is, all test sc ores had to be
expressed in terms of some common scale. In order to do this , it would
have been des ir ab le to hav e dat a on all the tests used i n th i s s tudy
for the same populat ion. This was clearly not poss i ble . Therefore ,
some al te rna tiv e s trategy had to be formula ted . S i nce the tests of the
General Aptitude Test Battery (GATB ) of the United States
Employment Service were used as the criterion tests in other studies
invol ving the PAQ in a job component validity model (Mecham and
McCormi ck , 1969; Marquardt and McConnick , 1 973), it was decided that
the no rms for th e GATB woul d be ut i li ze d as the bas i c framework . The
GATB tes ts a re reporte d i n s tandar d score form , w ith a mean of 100
and a standard devia tion of 20, these values being derived from test
data on over 20,000 people collected by the United States
Employment Service.

The major prob l em , however , was w ith th e other tests that woul d be
used in this study . Although it was not very difficult to assign any
gi ven test to an appr opria te construc t, since the “cons tructs ” uti l ized
in this study were of such a broad nature ( for example , it seems obvious
that the Short Employment Test of Verbal Ability should be classified
as a “Verbal Aptitude ” test), there is no body of data indicating the
norms for these tests on a “general ” populat ion . Not only were the
di f ferent tes ts used w i th di fferent popula tions , but for most tests there
was not a sin gle populat i on that coul d be consi dered as a “general workin g
population ” for whic h norms were supplied. Since that is basica lly what
the GATB norms are based on , it seemed des i rable to have all other norms
based on the same kind of population.

The first problem , then , was to construct general norms for each of
the differen t tests. The seriousness of this problem varied for the
different tests. For example , for the Employee Aptitude Survey Tests ,
norms a re p rovi ded for a general workin g populat i on , an d so these
norms were used. For the Otis Test of Mental Ability , norms are
provided for a general population , but these norms are gi ven se parately
for ma les an d females , and so they ha d to be cunsol idate d in to a
s i ng le set of norms . For the various tests pub lishe d hy the Psycholo g ical
Corporation (viz. The Short Employment Tests and The Personnel Tests for
In dustry), no general norm-s are p rov id ed. Rather , there are norms provided
for se parate occu pat i onal groups. In general , the number of occu pat i onal
g roups for wh i ch such norms were p rovi ded were too numerous to be
reasonably consolidated, so these norms were sampled. That is , a number
of groups w hi ch seemed to have “hi gh” norms were combi ned w i th a number
of g roups wh i ch seeme d to have “ low ” norms , yielding a single set of norms
which it was felt provided a fair represen tation of a norm for a “general ”
population .

Thus , for each test a single set of norms was constructed, recogniz-
ing that the populations deemed “general” were different for each test.

_ _ _ _ _  _ _  _ _  ~~ - _ _ -  - - - _ ~~~~~~~~~~~~~~~~~~~~
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Again , there was no way to avoi d this lack of a s i ng le “general ” population
for whom scores were known on all tests used . The test scores which
were obtained from either the organi zations involved ~n the study, or any
cf the other methods discussed earlier, for each job , were then stand-
ardized on the general norms established for the corresponding GATB test.
This resulted in a standard score for each test, for the i ncumbents on
each job , reflecting where tne mean for incumbents on that job fell on
the part i cular construct relative to all other jobs .

The p rob lem s ti ll rema i ned of convert i ng all these scores to some
common metric . As was pointed out above , the GATB norms were to be
used as the framework for this common metric. Since one set of
s tandard scores is always di rec tly conver tib le to any other set of
stan dard scores , the scores for each job were then converte d i nto
standard scor’~s with a mean of 100 and a standard deviation of 20. For
exam p le , i f the mean score for a sam p le of p lumbers happene d to be 48
on the Revised Minnesota Paper Form Board , and this was found to be
equal to a standard score of .50 based on the general population norms
construc ted for tha t test , conversion to the GATB norms was simply
a matter of multiplying the GATB standard deviation of 20 by .5, (10),
and adding this 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 eac h test so tha t the final p roduc t
was a continuum for each “construct, ” with the mean scores of incumbents
on the various jobs being assigned pos i tions on th i s con tinuum based
on standard scores with a mean of 100 and a standard deviation of 20.
It was these converted scores that were used as the criterion values of
“mean tes t scores ” used in th is study . Thus , s ince the PAQ base d
predictions are in terms of the GATB tests , and the cri terion tests
scores for the var i ous jobs were in GATB s tandar d score terms , mean
test score values for the two could be directly compared for any job .
A somewha t s imi lar procedure was used i n deriv ing the p red ict i on cut-
off score criterion values , wh i ch were one stan dard deviation below the
mean of the scores of i ncumbents on the i ndi vi dual jobs.

_ _
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APPENDIX E

Job Dimensions Based on Principal Components
Analyses of PAQ Data for 2200 Jobs

No. Tethni cal title Operational title

Div~~ion Dimensions

Division 1: Information Input

1. Perceptual interpretation Interpreting what is sensed

2. Input from representational Using various sources
sources of information

3. Visual input from Watchin g dev i ces /materials for
devices / materials information

4. Evaluating/j udging Evaluating/j udging what is
sensory i n p u t  sensed

5. Environmental awareness Being awa re of environmental
conditions

6. Use of various senses Using various senses

Division 2: Menta l Processes

7. Decision making Making decisions

8. Information processing Processing information

Division 3: Work Output

9. Using rnachines / tools/ Using machines /too ls/
equipment equi pment

10. General body vs. Performing activit ies requiring
sedentary activities genera l body movements

11. Control and related physical Controlling machines /
coordination processes

12. Ski l led /technical activities Performing skilled/ technical
activit ies

13. Controlled manual / related Performing controlled
activi t ies manual / related activities

14. Use of miscellaneous Using miscel l aneous equipment !
equipmen t/devices devices 

-- —--- ~~- —— ----_—-- ~~~-~~~--—--—--
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Job Dimensions Based on Principal Components
Analyses of PAQ Data for 2200 Jobs

No. Technical t it le Operational t it le

15. Handling /manipulating! Performing handling/ related
H related activities manual activities

16. Physical coordination General physical coordination

Division 4: Relationships With Other Persons

17. Interchange of judgmental! Communicatin g judgments!
related information related information

18. General personal contact Engaging in general
personal contacts

19. Supervisory /coordination! Performing supervisory!
related activit ies coordination /related activities

20. Job-related communications Exchanging j ob-related
information

21. Public/related personal Public/related personal contacts
contacts

D i v i s i o n  5: Job Context

22. Potentially stressful ! Being in a stressful/
unpleasant environment unpleasant environment

23. Personally demanding Engaging in personally
situations demanding situations

24. Potentially hazardous Being in hazardous
job situations job situations

Division 6: Other Job Characteristics

25. Non-typical vs. typical -Working non-typical vs.
day work schedul e day schedule

26. Businesslike situations Working in businesslike
situations

27. Optional vs. specified Wearing optional vs.
apparel specified apparel

28. Variable vs. salary Being paid on a variable vs.
compensation salary basis 
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- 

Job Dimensions Based on Principal Components
- Analyses of PAQ Data for 2200 Jobs

No. Technical ti tl e Operational title

1 29. Regular vs. i rregular Working on a regular vs.
— work schedule i rregular schedule

30. Job demanding Workin g under job-demanding
responsibilities circumstances

31. Structured vs. unstructured Performing structured vs.
job activities unstructured work

- 32. Vigilant /discriminating Being alert to changing
work activi ties conditions

- - 

Overall Dimensions

33. Decision/communication / Having decision , communicating.
-~ general responsibilities and general responsibilities

- 34. Machine/equipment operation Operating machines/equipmen t

35. Clerical/rel ated activities Performing clerical !
related activities

- 
36. Technical/related Performing technical !

activities related activities

37. Service / related activit ies Performing service/ related
activities

38. Regular day schedule vs. Working regular day vs.
other work schedules other work schedules

39. Routine/repetitive work Performing routine!
activi t ies repetitive activities

- 40. Environmental awareness Being aware of work
environmen t

- 41. General physical activities Engaging in physical activities

42. Supervising/coordinating Supervising/coordinating
other personnel other personnel

43. Public/customer/related Public/customer/related
contact activities contacts

44. Working in physically Working in an unpleasant/
• unpleasant / hazardous ! hazardous/den ianding/environ nient

L
~~~~~~~~~~~~~~~~~~~~~

in9 environ ent 
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Job Dimensions Based on Principal Components
Analyses of PAQ Data for 2200 Jobs

No. Technical title Operational title

45. Unnamed Unnamed

Source: Mecham , February 1977.
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