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stantial promise. The various approaches used have included the use of data
relating to the Position Analysis Questionnaire (PAQ) as the badsis for de-

riving estimates of the aptitude requirements of jobs. The PAQ is a struec- -}

tured job analysis procedure which prevides for the analysis of jobs in terms
of 187 job elements, using appropriate rating scales. The ratings on the
individual elements, in turn, can be used to derive scores on several ij

" dimensions (technically these are principal components resulting from the

principal cﬂmpanent analysis of PAQ data for a sample of jobs.)

Two methods of using PAQ-based data have been previcusly used in the job com-
ponent validity framework. One of these ¢ usisted of the use of statisti-
cally identified job dimension scores for individual jobs as the direc %ﬁasis

‘for deriving estimates of aptitude reguirements expressed in kerms of scores

on nire aptitude tests. This method proved to be reasonably satisfactory.

The other method consisted of the use of ratings of the relevance of each of
many human "attributes” to each of the individual job elements of the PAQ.
This basic procedure consisted of the use of "att:lbuteEbaseﬁ" data in com=
binatior with "job analysis! data for individual jobs as the basis for de~
riving estimates of the aptitude requ1renents of the jobs in guestion. 1In
the previous research with this approach a limited number of methods were
used in combining the attribute data (the. ratings on individual attributes
for the jab elemdnts, or attribute dimensions based on these ratings) and-

the job analySls data (the ratings of the job elements for 1ndlvldual jobs or
job dimensions based on such ratings). Previous research with such "attri-
bute-based" data indicated that such estimates were reasonably valid for.pre-
diction of the zequ;rem&nts on cognitive tests, moderately valid with per=

ceptual tests, but not useful with gsyghamgtar tests.

The present study dealt with the exploration of various alternative methods

" of combining the “attribute-based" data with the "job analysis" data to de-
Y

rive estimates of j@b aptitude requirements. Special attention was focused
on the §réﬂi§ti0ﬂ of psychomotor test zequirements.

Twenty-one methods af comb;nlng these two sets of data were investigated.

The findings generally confirm the results of the previous study using such
attribute data-in indicating reasonably satisfactory prediction with cogni-
tive tests, modérate prediction with perceptual tests, and poor prediction in
the case of psychomotor tests. There were -however, some variations in the
effectiveness of the different methods in predicting aptitude requirements,
with some of the methods being differentially affective in the prediction of-

such requirements with different types of tests.
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INTRODUCTION

Since the establishment of the Equal Employment Opportunity Commission
in 1964, the methods and practices used in the selection and validation of
personnel testing instruments have come'under increasing scrutiny by both
the federal government and personnel psychologists. The study of personnel
selection instruments is no longer simply an economic and scientific
matter, but has, in recent years, be;éme one ﬁf social, political, and
judicial importance. o

With ﬁhe precedent set byvthe Griggs vs the Duke Power Company
(Supreme Court, 1971), the personnel psychaiégist is no longer faced
Simply with devising test batteries which seem to work rélativelg
well. He must now also be on a position to present evidemce
regarding the validity of these tests which is thorough enough to
permit judgements by the courts as to the ability of the tests to
make predictions concerning the future work behavior of employees
(Fincher, 1973).

Probably the most widely accepted means by which the perzonnel
psychologist . can obtain-such-"evidence" is through the use of criterion
related validation procedures. Criterion related validation involves
the determination that a significant rélaticnshig exists between
(1) a predictor or set of predictors, e.g. scores on some type of
test(s), and (2) a criterion, e.g. some cbjective measure of performance
such as the number of units produced per hour, or. a more subjective
measure of performance such as sugerviéory ratings. If criterign,relatedr
validity is established, one would find that those individuals who
have high predictor scores, do, in fact, show higher 1§v§ls of j@b-
performance than do persons who have low scores on the predictoxr. Thus,

such a predictor or set of predictors would bz considered to provide

valid estimates of the future job performance of job candidates.

11



Though empirical criterion related validation Pr@cedures might
be the most desirable approach for evaluating Pérsﬁnnel selection
instruments, Balma (1959) notes that such ﬁraﬂitiénal validation poses
a nurber of gra cal problems for the 1ndustrlal psychglaglst Amang

*

i
1]

these ar
(1) too few peopie on a pérticuléf job to carry out an empirical
study, : . _ _ _ .

{2} 1nsufflcient time for use of the “f@llaw—up“ method of valldatlan .
and at the same time resistance of employees and unions to the '
"present emplcyee method" of validation, -

(3) great varlablllty of job content of jabs with the same t;tle,

(4) a raplﬂ rate of change in job ccntent within a g;ven jeb, .

. {5) an increased number of jgbs necessitated by automazation

and c@mputerizatisn. o '

empirical study, and

(7) the time and cost involved in a traditional valiéatiéﬁrgtuiy;

As a result of the difficulties caused by these and other problems
associated with the use of traditional validation pracedurés, a nurber .
of authors have suggested that an alternative approach to val;détién, |
based upon the use of job analysis data, be used in those situatigﬁs
whéfg empirical, criterion related validation procedures are
impractical. Lawshe f1§52) intréﬂuceé this alternative into the

psychological literature under the name of "synthetic valdity."

'Lawshg'uged the tefm to denote the 1nferf;ng of valldié ty 1n a

M\
‘ﬂ

specific situation." Balma (195%) expandeé Lawéhe s definition samawhati

y stating that synthetic valiéity refers t@ an "inferring of vaiiiitg

o3

in one situation from a logical analysis of jobs into their eleménts,
a determination of test validities for these elements, and combination
. of element validities inte a whole." McCormick (1959), reférrlnq to
he concept : "indirect val;é;ty." notes thaL gsuch a pr@cesa requires
the validation of tests or other pfed;ctcrs on jobs which have certain
Ehéﬁéitéi;%tlﬁs in common, and the extention of these validities to

similar jobs. McCormick has subsequently renamed- the concept "job

12-
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' component validity‘ in the- bage that this would allev1ate any confusion

chusealby the term "’ynthetlc valldlty"——s;t i=, afté: all, not the

'1xvalldlty whlch 13 syntheslged but is, 1nstea§ the test battéry

which is established by syntheflc means.

' Jab Campanent Vallalty Methcdcl&gy

A number of methadalogles have been davelagéa for use with the

concept of job cémgcnent validity (Balma, 1959; Drewes, 1961; and

 McCormick, 1974) . Each of thesé'metheéalgéiés hasyceftain advantages .

- and disadvantages asscciated with it.

Two methods, in part;cular, ‘have been used w1th the Paslt;an' o

Analysls Qucstlcnnalre (PAQ) (Jeannerét and McCcrmlck lESE and

: Mecham, 1970) . The PAQ is a structured job angly51s 1nstrument whlch o

provides for the analsyis of individual jobs ;nuggxps of each af

194 PLD job elements. Most of thegjob'elements'prévide’far'use of

»6Hpalnt,ratings scales of the relevance of théﬂjcb.eléments to

individual Sobs. One of the methods consisted of the use of "job

' analysis" Gata as the b351s for derxvxng e%timates af the aptituie"

quu;tcnﬁnts QE lndlv1aual ijS. As aPEllEﬂ to any given job, th;s
approach cons tpd of the use cf scores far the job on several
"Job dimensions’ ''as the direct: b351d for der1v1ng estimates of the

predicted "mean test scores" of a sample of job incumbents. Theser“‘

PrEﬂlCtlDﬁS are made 1n ‘terms of the nlne tests of the General

- Aptitude Test Battery - (GRIB). of the United Stateg Training and

nglaymcnt Earvlga- The 3Qb d;men51a 15 .used in this approach are

a&fually ﬁanp:nﬁntﬂ resultlng fraﬂ the DI’EClPal Eénpcnents analysis

s
for a sample of jobs.,.

mw_p

of PAQ data

Feszarch thus far has ;ndlcated thac thls Eaftizulaf ;PQIEDCh

-~ has WDILqul;laglVQly hell%1n'Pred;zt;ng~apt1tu63'regu;zementskfandr

thu;,wauli seem tc have considerable utility in terms of the concept

- ofF Jﬂb ruwr nent validity. Mécham (1970), however, has ﬁaﬁérthé e

:uﬁmﬁﬁL ‘tha this approach does nat ﬁfDV;ﬂD very mgéh "flexlblllty
in an- ngrat;aﬁal sense, and has suc gested that other possible

methads might provide greater apsraglanal flexlb;lltyi

13
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_ 'The second JGb component valldlty methad that has. been explared
W1th the EAQ is based on the use af “attzlbute data" as related to the.
gab elements of the PAQ Thé bas;c attrlbuta data Ean51st of the rated

attrlbute rgqulrements" of the PAQ elemeﬂts, such rat;ngs hav;ng been '

made by psychaloglsts for each of 49 apt;tudes@ and.27 "“situational

‘variables that have been can51dezed to be potent;ally relevanﬁ ta : '1; B '@
thé world of work. (The s;tuat;onal var;ables consist of deserlpt;ans -
of werk's;tuatians to which job incumbents presumably have tQ'"aﬂjust,“

such as "varied ﬂutles,' "deallng w;th §ecple," and " ﬁarklng alane.

‘“”u..

The; are ;anSLdered to. have.. 1m§l;cat1ans in terms af Eersanal;ty, . L”
temperament and 1nterest factcrs ) The medlan ratings on these e
attrlbutes for any glven “job element comprise an‘"attrlbute prcflle"‘ S

for that attribute. Given a parflcular job, ‘it has been postulated

that the use of "attglhutesbased" data in ccmblnatlan with "job-

analysis" ﬂata might serve as the basis for “bullding up" an éqtimate

Of the)tgrrl aptitude reqquements for the job in question. ‘Such

‘a combiniation has lﬁvalved the use cf :at;ngs cn individual attrlbutes‘.~rb =
(for individual g@bg) on: the gob elémcnts and "ij dlﬂgns;cns
ba%ad on- such ratings. ' . o )

; Vv Whlla such an apgraach would appear to be potentlally useful”
as the basis for dﬂrlulng E:tlmatés of aptitude requirements of ijS
in‘a job companent validity ffam;wcrk the results of a prev1ous
1nvest1gatlon {(Mecham, 1970) have not- bccn partlcularly Enccuraglng_
Although this apprcagh was reasonably Aatlﬁfactcry in estimating-

regulrements af chnlt:ve ab;lltlas, and ﬂaderatLly so for perceptual

abilities, 1t was not effective in ESthdLlﬂg P ychomotor requirements. - -
In explcrlng 5uch an agprcach hawpver, there ‘are various ways in
which the "attribute-based" data and the "job analysis" ﬂata mlght o
—
‘be :omblned to derive a "campas;te" EStlhltE of lequlxémants of various

human attributes for individual johs. | , _ : : el RI L

Purpase of the Present Study

The pré;ent,stuﬁy wials d;rcctﬁﬂ tﬁwafuy thé further exploraticn.

of the use of attribute ratings as the basis for establishing the’

, 1fl; - ’;; | e i o _':' , ;7 ";';”1 ;
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‘job component validity of tests, in particular by using different

methods of combining "attribute-based" data with "job analysis"

data to form estimates cf the aletuae réqulrements af jobs. The

iprlmary focus cf th;s study related to the use of. attr;bute data for

derlv1ng estlmate cf regu1:ements for . stchamatcr téstsf—51nce the

- previous use of attrlbute data with such tests had proved to be

‘1ﬁeffe:t1ve.

,1:5
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METHOD -

Several distinct methods of a:£1v1ng at job ab;llty requiﬁements -

and the- est;matlon cf job ahllity requ1remants via the ggb camgcnent

valldlty paradlgm (Marquarﬁt 1974). The Qflglﬂal ﬂata pa@l can515ted of

659 ijS were selected for whlch the U.S. Training Em;layment Service
(USTES) had normative and vél;d;ty ﬁata on the GATE availible. These
659 ijS actually represent 659 Eosltlons on 141 d;st;nct jobs A

vhich in turn ;eg:asent 125 different sets of GATE nDrmatlve and valld;Ly

data. The redution from 141 to 125'15 a result of the iact that the

same in te:ms Qf their basic characterlstlcs, anﬂ were thus c@llaasea

toge;her in thg reportlng of the GATB data.

C:itcrién Data

Parad;gm would 1deally require the following: . _._.. _ . .- .
{1) Emplrlcal data ;ndlzatlng the types and lsvels of abilities e

necessary to perfarm each of the activities ;ncluaed.an;

a jab analysis device,
'?2) a job analy51s which indicates the degfee to which each of the
agtivities;iﬁcaipgraﬁ%dvin,thé jeb analysis device is igvalved,
in the performance of any j@b; o 7
(3) a method by which the- géb analys is-and ahility data can be

combined to estimate the specific ability requirements of any.

ERIC | | | o
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-used in esﬁlmat;ng th ablllty reqql;éﬁgnts was the mean score on.

(4) some form of objective data representing the actual ability

requirements of the job with whl:h to :ompare the abll;ty
estimates derived in step #3. ' '
In the present study the "objective data" mentioned abave were
in the form of the General Aptitude Test Eattarg narmatlve and valldlty
data whléh hid been collected by the U.s. “ralnlng and mplcyment
Service. Such data had been collected for 450 distinct jobs. These:

data inciude several thousand pQSLiians distrlbuted over a 1arqe.

validation studies, and thus these GATB scores represent the scsres
of ;ncumbent employees who had not been selected for the }ﬁb as a
result of the;i test scores. :

The Erlmary assumption underlying the uée of these data to 7
fEPEESEﬂt the aétuéi ability reguirements <7 a ij, is that emplayees
'téna to grav;tute" into those jgbs on which ﬁhe§ can ‘achieve some
reasonably successful degree of performance (MéCaEm;ck and Tiffin, 1974).
Shartle (1959). and Blum and MNaylor {1968) IEFQEt data whiéh-seem to

lend some support to this assumpﬁian!.This~assumgtiéﬁ'imglies that,

~ for any GATB test, the normative aﬂa/ar validity data of the incumbent

emplayees on various jobs :E§résent the fElathE 1mpcrtance to the
gob of that quallty witich is measured by the test. TS the thenﬁ
that the GATB data have not been 1nf1uenc;d by the gréselegt;sn

procedures used by the companies involved, and to the éxtént that the

- employees have indeed gravitatéd to jobs in which they can pEEfom

successful 17 (and thus mean scores based on these incumbents. lnd;cate

the 1evel of various aptitudes neces safy for suireséfﬁl performance) ,

then the GATE data do represent the "actual" ability quulrements of

the gcbs in the sample. S B : - e
Tn the present stuﬂy thrée different crlterla based on avalllb;e“
GATB data were used. The first crlter;gn used to evaluate the

predictive effectiveness of the various CGﬂEGnEnt valldlty pr@cedures

each cf nine tasts of 1n:umbants on. ea?h of the gab in the ﬁaﬁglc.

These tests were thGSL of the General PFthLd? 1estﬁ Eattery (GATB)
Df the United States Training and Eﬁglayﬂﬁnk Service. (These tests
are as follows: G, géﬂéfélc;ntélllgéﬁé&; v, vgrbél ability; N, numerical

afilitys 5, spatlal ablllt“'lP; fazm'pércéﬁtigﬁj Q, cloxical ability;




K, motor cogrﬂ;natéan "F, finger dewterity, and M, manual dexterlty )
: S;nce one m;ghp sugaegt th&t a mean score on a GATB test of ;ncumbaﬁts
.on a given job- ﬂmes n@t adequately représent the minlmum lev&l of an

was utlllzed ThlS crlterlcn was, 1n etfect, a petent;al cutaff"

score ane ﬁanﬂard deviation helow the mean Qf the 1ncumbent3 on a ij.

" Such a value might then represent a more minimum level of arn ab;llty '
necessary for jgbrpérfarmaﬁgéi The third criterion used was the validity
coefficient associated with each of the tegts of the GATB.,Tﬁarvaliéitym'

‘ daﬁgvpraviéeé'a c@ﬁc Ptually different source of criterion data as

;“", 7" "”tampared to the ather two crtieria. ’

Data Used as Predictors o N

In the previous section concerning the criteria used in the
study, four steps were stated as necessary to establish the validity of
a particular method for estimating the ability requirements of a -
paricular job. Step 1 through ste?rz-invélvéfthasefprecedurés nESEssary' ‘
to éev&lég'pfeaiétafgzgnder the job component validity paradigm. ;53“
;; ‘As indicated carlier, ratings concerning the types and levels of 76
human "attributes" nceded to perform each of the job elements é%-the PAQ .e T
‘were cbta:ned as Part of an earlier study (Haxquardt,'1972)i.Eéﬁween : '
8 and ll raters rated ea&hrétﬁributéi The meéién ratiﬁg of éach aﬁtributé
as related tD eac h Df the PAQ ij elements was used to regresent the 1evel
of the attribute necessary to perform thE Partléuiﬁr aét1v1ty éen@ted hy :féf
" the job. element. , : h ' ’
h For each Df the 659 j@h; in the _sample, there were avalllblé FAQ
Janalyseq wh;:h lﬁd gated theo d;qr&e to each each of the job elements
Vraf the PAQ was 1ﬁ?@1v>d in the performance of the ]ab In certain methods
used in the study, rather than using the ratlng; ‘on 1ndlv1§ual PAQ

. élements to IépxésenL the various levels on ecach a&tlf;ty,'thé individual’

Iatlngs were frzvaia*m*d into job dimension scores which indicated the

degree to whiéh a. pa?;jaular zategory of behaviors.(dimensi;nffﬁé%
L

i

necessary to pvrfgrm the job 1p quESLlOﬂ gk

: The Prlﬁalf purpose of this stuay was to explore the Eokentlal use

of various methods Ly which j@b analysls ﬂatﬁ could be camblned with the .

_attyibute data 6 provide estimates éf,*he ‘ebility levels necessary for
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SuEEéssfﬁl job Pazformanzﬂ— {Note that; in. general terms, the "attributes® .

and "abllltles dealt w;Lh 1n this study are more technically referred

“to as “aptltudés.") As part of the initial phase of this study, 17. I =

dlfférent ‘approaches were used tc collect information for UEE in eEt;mating
the ablllty réqulzementg of jobs. These 17 applaaches actually representad o
21 dlstlﬂzt methods af der1vxng job ab;l;ty réqulrement éstlmgtesﬁi -
of these 21 methods, 18 derived est*mates ;n t&rms af lndiviaaal human
attributes. Thus they would: glVE us scores ;n terms af 5uch attz;butes

as "verbal comprehension" or "static strength " The ather three methaﬁs

vielded scores on "attrihute d;@gq;;g;s~'rath@l;than 1nd1v1§ual attr;butés; _{

The various methods used in this study are discussed below.

Cr@sSspradﬁét'methﬂés using iﬁdiviauélrpﬂﬁ ratings and attribute data.

Canéeptually 1h would seem reas gnuhle to auggegt that (1) given a pa:§lculaf
attribute which ‘has been gudgad to be of a specified level of importance:

to a job element,rand (2) given that each suzhrjpb élément‘hagvbeen rgtea

- as to’its importance to the joh, -then byfcéﬁbiﬂing'théée'twé ratiﬁqég‘ff"Qf

- we could qet some ;nd;catién of the degree of 1mgmrtance a part;:ular

Y

attr:buté has far a given gob Mult;plylng these two forms gf 1nf§rmat1aﬁ

"Eomblne“ thE%E data. Aﬁsum;ng that such cros s—praﬂuct scores a:e

meaningful when ca,g;d, ring a élngla job elenent and attrlbute cgmblnat;gn,
the question then arises &s to how one might evaluate the importance of

‘a gpecifi:'aﬁtributé when a number of jo ob elements alErlDVQlVEd'lﬂbthéijOb;'
" Fof each of the 659 jobs in FhE=§'ﬁﬁlé, three ¢£éss!product'matrices

were camputed; and information fram each of these was used as the basis

for éstjmatlng thé’jobgﬁbilitj reqqueﬁaniu Df aacﬁ job. Far any. glven,",ﬁqﬁri;w;f;

job;stﬂé first such matrix (FULLXP) consizted of_tha c20532§:a§ucts (XP's)

of the job analysis tatlngs on 182 job ejensntﬁl as related to the job,

and the median ratzzng*i on each of those ﬁlanhnig_un 48 agt;tué;nal attf;butesL

Table 1 presents E?amble aer1thlgn; of the FUTLA? matrix as well as
the other two matrices, using five hypothotieal ob elem&nts and four

attributes.

1 Twelve PAD éiéﬁints were criticd QLP?“ ¢ they vere "open—-ended" or
bfcau;e they dealt with phgfju;u,d. :




. For éaéh of the 659 jobs in the SEmplé;'therg”éxistéd'a FULLEﬁ— e - -
matrix. c@m@ﬁt&d for 182 job elements and 49 attrlbutes. Us 1ng th;s matrlx, o

t‘.hE f@ll@wing‘lﬂfﬂrmtlén was cbtalnéd on each job rc;r easzh attrlbute*

ﬁv;——Methad l " the sum “of ‘the ,cros S=prcﬁugts “(SUMXP)
B ==Mathod 2, the mean of the crgsg—prfﬂuets (GFANXP) _
-jnﬁMéthcé 3, the numbe: of XP's aEQVﬂ the grand mean XP whare
the grand mean XP— E ZJXP/N, where 1“1,..,182 gab Elements,

3»1,,..659 jobs in‘the sample,. and N—lBZ X ESQ (AEDVE)
—ﬁMethad 4, the number of Xp' s_below the grana mean (BELGH) : 7 :
~~Method 5, the rat:m of AEDVE/BELDW L S i
B » ~=Method 6, the percent of XP's which fell into ‘four of five quintiles .
; ~ where qu;ﬁt;le 2 (6a)= 5.5-10.0 (pCT 2); qulﬁtlje 3 (6a)— 10.5-
' - 15.0 (PCT 3) qu;ntlle 4 (6c)= 15 5= 20 0 (ror 4), ahd e
qulntlle 5 (6d)= 20.5-25.0 (pCT 5) ’

~-Method 7, the sum of the XP's iny for tha%e aLtribute=eiement e

- .- . --Method 8, the mean of the XP's only for.those attribute- ~element = - - e

pal*lngs where the PAQ ij analsyls rat;nﬁ& 5 .0 (MEANS).

A second aross—praduct matrlx {R1XP) was alsu con ﬂut;d fDr,each af o gj‘

the ijs ;n the samﬁle. Thls matrlx was, 1n effect, an Qhﬁravxated
vers:@r af FULLAP In ccmput;ng the R1XP matrlx, Cross- g’nﬂugts ware
cbtained for a particular attrlbute—ﬁlement ‘pairing anlz_ij_the EAQ

job analysis zatlng £@f the élement lmvalved was- above a gf cified

value, This value was the mean ]Qb ﬂna1y51g raLlng i@r that elenment
as ccm§utaa a&raas all 659 ngs in the- samplé. In Tabl; 1 Lhe mean

4rat1ngs for the five hypothetical job elerents are 2.5, 2.0, 1.5,

1.5, and 4 0 resgact;vely.,Us;nq this matrix, the LOllG g 1n£ﬁrmat1an

was obtained on each job on each attr;bute-t

Eiﬂeth@a,g, the sum of the cross-products (R1SUNM) , o T ey

—--HMethod 10, the mean of the cross- ﬁl@dufts {(R1MEryd .
The f;na; cross-product matrix (REXP) camputrd for each jeb was - . :?f
~a further abbreviation of FULLXP' In computing PE (P o1 cush jaob, o }' gt

‘minimal standards were set fcr bcth the attribute r«linge 2nd the job

analysis ratings béfcra a cross graduct was actually Ihs standard. -

used for the job analysis ratings was the cona as thit : FIXP matrix,

7\‘1 o . V ) N : 7 7‘ o N 5 ',/'

ERIC -

Aruitoxt provided by Eic:



~while the. standard set for the attr;bute ratlngs vas the mean
Vtatlng’ for aach attribute acras: all 182 PAQ job elements used in
T the study. For the . four hyPothé ;cal attrlbutes ;ncluded in Table 1,
- these mean ratings are listed horizontally in thé EEXP portlcn of i l_ .
the table They are 2. o, 1 D 2.0, and 2. .5. The cross=pfaduat between‘ r,jV : ;€

'element ana attrlbute ratlngs met tha 5§éclfied standasds; From thls

" R2ZXP matzlx, the fcllow;ﬁg 1nfarmat10n was obtalned on eaéh job on
each af the 49 attrlbutes- S ‘
Pfgﬁthad 11, the sum of the c;css=Products (RESUM) R
e 7 ﬂéﬂathod 12, the mean of “the Erosgipfaducts (REMEAE)
' ’ §=Meth§d 13 the number of XP's aﬂtually cam;uted (R2NUM) .
The ratlonale beh;nﬂ the use Gf these three types Df matr;cés
,natrlx reg:esents estimates of jab ability zequlrements whlch

' conceptuallze .ability-levels.as he;ng influenced by the level Qf a oo

partléular ettribute on each of the 182 job elements of the PAQ

(1nformatl§n cbtalned only ‘when PAQ ratlng§= 5.0 is an éxcegtlcn “to 'i  ;};

this statement) R1XP IEE?ESEHtS a method by whlch Estlmatas of’ j@b a

ablllty requ1rements are maﬂe on tha ba51s of 1nformat;an related to

only the most lmportaﬂt elements in the job. Ability Levels requlsedA-A 1:f
for the performance of unlmncftant gab behav1ars are. 1gnared The use

of the final matrix, REXP, takes into- aeccgnt the fact that, whlle
Partlcula: abllltléa_mlght be néedéﬁ at some mlnlmal 1EVEl in ﬂfder

‘ta Perfcfm most activities (and thus mast 1ndiv1duals Egsses aL least

this mlnimum level), cnly when the level on a partjculaf jah Efcéeds

this value, does this ability far that behavlor enter into the

_éstlmatlan of job ability requirements. - . éﬁj'

Methods using: ‘attribute dimension ¢ data_ Two sets of Q-type

- - attributé dimEn;;§ns were used in the present study. Marquazdt (1274)
- extracted 23 attribute,aimanSigns based upon a Q—tygéipiiﬁéiﬁal,ﬂ,“mmm“L e

‘components analysis of the elements in each of the six major divisions

21 S e
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of the PAQ and the ratings of these elements across 71 apt;tudlﬁal and

-
H

“51tuatlanal attrlbLtes. As part cf the présent study, - a new set of 1f~f”

’fagtltua;nal attrlbute dlmensigns were éavelaped uslna a FIEEPELIE Slﬁl;&r .

to that used by Marquarat (l§74) but 1nvalv;ng only 49 aptltudinal

: {attrlbutes,vIt was felt that cuch dimensions based solely on dFthuﬂlﬂal

data would prav1de a better means for predlctlng thé “aptltudlnal febta

- of the GATB.

Using these twa sets af attr;bute dlmEHSADnS. it was pﬂaslblé
to generate an attrlbute SEDEE far any af the 20 attr;butes to be used
in the study. Gnly 20 af the 49 attrlbutes were: used dlrectly in

the study since some af the attrlbutes on thé original 115t af 49

: dld ﬁat closely ' match“ the types ‘of aptitudes tapped by the GATB -

ERIC

tests. The scores aﬁ the attrlbutés resulteﬂ in ; job ;tt;lbute.pr9§§}§

procedure:
(1)

for any g;v n j,b. These prgflles were generated u51ng'a‘threé-stép

the development of dimensi@n'attribute'grofflés_ For each

of the attribute dlmenslong (23 or 17) a Praflle Gf scores fv'%

" ‘across the 20 attflbutgs was der;ved These ngflles zons;sted

_ of the EQmFQﬂEnt scores of the 20 attflbutes as derlv%d from

‘there exlsteﬂ a quaptltatlve value for .each of the 20 att;lbutes,?

loadings of ﬁhe,jcb elements on the 51men5léﬂsi,ThE result

‘éf,tﬁis Pré&éss"wag that, fgr each of the 23 or 17 dimensions,

these values bEIng considered as’ camgrls;ng the attilbute

,proflle fcr that dlmEnSlGn,iL'-

the develcpmint af job: dl’ nsion scéresg Rttz*bute dimension ang

scarés we ere ﬂerlveﬁ for éach of ‘the 659 jabs in the saﬁple

on each of the 23 @r 17 att r;buta dimensions. These ﬂlm2ﬁ31an

scores were in effect cgmpanent scores in wh;ah the- laadlngs

of the jcb elements on EaEh dimension .and the -ratings of the

elements as they related tc Lhé SPEE;flE jab in guestion

.praauced a-score- whlch rPflected tha 1nvclvemant af the jab

@)

the Eomblngtlan Df attr;bute ﬂlﬁEﬁSIBn praf;les and job

‘dimension scores. ‘The above praccdures glva us an attrlbufe

dim 'ens;an prcf;lﬁ far each sf thg 23 or 17 at r;bute d;men510ﬁ

24



“an atfr;butc dimension Pf&flla as well as a dimens;an Score far

any given ij on each of the 23 or- lf dlmenSLQns. F@E any glVEn jab

a ij attribute ﬁJmEnSlgﬂ prcfile can be. dérlved by tak;ng the job
'dimenslan scores for each’ gob and multlplyjng these scores acrsss the-
‘Values in the apprcprlata attrlbuta d;mEﬂslan Prgflle,'aﬁd summlnq the

] resultlng cfoss*praduct valuas fér each attrlbute. Thls was dane

fér each af the 659 jobs in the samgle (see Table 2)

Table 2 -,
Examplc Deeraﬁian af Job Att;;bute DlmEnSlGn Praflles

Attribute DlmEn sion Atgributewﬁimengian S Crgsé—ProaﬁcthaiﬁéSz
Dimension . = Score . Profile: Attributes Attributes '
o 1 o2 3..0l200 0 0 10 20 3.0..20 0
1 2 1 T2 5 1l 2 4 10 2 -
2 - 1 3 4. 0 2 3 4 0 2

’ 23 or 17 5 4 -3 2 1 20 15 10 5

job attribute dimension profile= 25 23 20 14

- One szct of R-type attribute. aimEﬂSléﬂS was used in the present
 7stuay; Marquardt (1273) axtra;ted seven attrlbute dlmenslgng based
upon:an R-type. priﬁflgal components dﬂéluSlS of 49 aptltudlnal attr:bute.,
V and the gaﬁlngs orf eaeh attribute across 182 PAﬁ ij el2ﬁents. Scores
relating to thase : ttr;Luta dimansions were used to predlgt the GATB
- cfiﬁérian data, aﬁu vierce also, used in ﬂjunctlcn with aCiIES on the

a
Q= typc ﬂlm;u iens in similar analy 525 . D;man51@n s:ares fzf thase

R - seven-attribute dimensiong were developed-in-a two step- prﬂcess.a e e

(1) the dochQImént of element dlmenslan values: Thes e values
'wgzg, in effect, the scores of the 182 gob ‘elements as dcrlved

from the loadings of each.of the attf;butes on the seven

77\) S e e B . S e
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'dlmen51cns and the median ratlngs of each of the 182 EIEﬁEntS'
ﬂn :the appropr;ate attrlbutes within each, &1m2551én Iha
result af this prares ylelded a vectcr of "dlmenflcn values"’

':fcr each of _the.182. PAQ gab eléments,

(2) the develapment of attrlbute dlmenSLDn scares; An attrlbute
dimension scoere was 5erlved for each of the ﬁ@bs in the
sample for eash of the.seven R-type attf;bute dlmen51an5
These-gaore: were dE§1VEd by multiplylng the PAQ job analysis
'ratlngs across the appropriate element dimension valuesrfa:

each element (sea Table 3).

-i'I‘able 3. e
Example Der:vatlan of . R=type D imension Scores —
PAQ Ratings - = 77 Element Eiménsiéﬁwvaiﬁesr,wvf' E&asssPr@duct Scare.rg~
‘Based on AQElY%iS ”, for: Dlmen51gns. C ' : 'W;”;{ ) Rat;ng % Value
of Job X 1;34557 "1234'567
. #lL u2 3100 4 20 6 2 0 0,8 0
#2 ‘U3 11 2 2 2 3 1 3 3 6 6. .69 3.
#3 u2. 3 3 4 0.1 2 6 6 680 2 4.
#182 5 0 3454312 00000 00
dimension seores= 15 11 12 14 14 15 7
;“' = ==z R
The Combination of R-type and Q-type Attrlbute Dlman;an Data
77 The 17 new Q- type attrlbute dlmc nsi Qn% were camblned w;th the SR
tYEe attrlbute ﬂlmen51an data ta farm jah attflbute ﬂlﬂEﬂSan values.'“
L _;MThe ij attrlbute dlmenglan valuea regultcd -from- as :amblnatlan of T e
o ’ ) the laadings on the PAQ job eleménts afSéc;ated wlth the Q type attrlbute'
dimensions and #he elemént dimension valuLs as derlved for the 5even o
,R-typé attribute dimensions (sce Table 4) The attr;bute dlmen51an -
- values were then multiplied by the aPp:GEFLEEE’Q?tYPE attribute o
. T e “ﬁf,
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dimension scores and were then summed for each of the seven R-type
dimensions across the 17 Q-type dimensions to form a set of job attribute

dimension values.

Table 4 °

Example Derivation of Job Attribute Dimension Values

Dimension X

Element Dimension = Cross-Product Values:

PAQ Element Values: Dimensions.  Dimensions

Loadings 1 2 3 45 6 7 1 2 3 4 5 6 7

0. 1.0 0O
0.0 0.3 0.
0.9 o

Q

[ %]

[P S e
O

= :o o
o

o

#182 _0.6 - 5

=

31 0 00 3.0 0.6 1.8 0.6 0.0 0.0 0.0

attribute dimension values= 6.4 3.0 4.7 1.9 2.9 1.3 0.1

for dimension ¥

The use of the attribute diménsibh data provided us with information
based upgn'muéh larger units of worker behaviar-than did the use of '
individual PAQ job analysis ratings and attribute ratings. From
these attribute dimensions the follewing data were used as estimates
of the job abilitly rcquirements for each job in the sample:

.==Method 14, job attribute dimension profiles based upon
(14a) Marquardt's 23 attribute dimenszions, and (14b) the

" new 17 attribute dimensions

--Method 15, diiension scores based upon the 17 new dimensions

;=Heth§§'16, diménsian scores on the seven R%tyge aimensidﬁé

==Method 17, joh altribute-dimension values based upon the combination

éf the 17 i v v-type ond %gva R-type attribﬁte dimensions.

—_ 27
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The methods of estimation used in the present study can be

viewed as representing essentially four different "models" for esgimaging
job ability reqﬁiremgnts. Two of £he models are concerned with "how much®
information is to be used in der1v1ng ability requirement est;matﬂs,
while the other two modgls :elate to the complexity of the 1ntormat1cn
used for making Such estimates. In the first case one might Eonceptuallse

ab;llty requirements as being determined by the aagree to which a particular

or: ‘the PAD. Viewing the matter in such a way would ;mply that ahlllty
requirements are a result of a cumulative process.’ Given the 182 job elements
of the PAQ, whether or not a particular ability is needed for successful
job performance depenas upon the "cumulative" imgarténce of that ability

model of job ability requx:emants;

One might also suggest that ability requirements depend
=instéad, upon the level Qf-a particular attiibuﬁe which iS‘ﬁEQESSEZY
for only those work behaviors which have ‘been judged most crucial to
the  job. If for instance, one has a job in which the only important

job behavior is "using written materials," the degree to which

e various attributes (& g v"é'ﬂ:sa1“.‘:‘5m§féﬁ§ﬁ§i§?{"B'E“fi ﬂij!;"l"':aiéitéfi‘tyr) B
are necessary for successful job performance would depena upcn the
degree to which the various attributes are necesssary in using
of the other 181 Job elements. This would represent the "critical behaviors
only" model for estimafing job ability requirements.

- Another aspect asqcc;aﬁed with the egtlmatlan of gob ablllty
requirements is the degree to’ wh;gh ﬁnlﬁra"'veraus "macro"” information
_about the jobs are used as the source of that estimation. In the
present study, "micro” sources of information refer to the data for

the individual jab element fatings and the individual attributes

requirements. The most commonly used method for combining thcse two
sources Ef information has been to compute a cross product - (XP) bctween
the 1ndlv1dua1 ele%ent job analysis rating and the attyibute ratings
~associated w1th each element Whls ‘method was u%cd in the present study.
The 1nfgrnatnan gained from the use of such :rasa products is "micro"
in-the sense that we are dgai;ng with SQEéifiE.Eiéﬁént%ﬂtﬁfibute»
pairings representing specific work bechaviors. .
Q 28
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On the other hand, job analysis and attribute dimensicon scores

- provide us with a form of "macro" information in that such dimensions are

concerned with much more general classes of work activities. Previous
studies using PAQ data in a job gomponent validity Parééigm have tended
to relfrheavily upon macra sources of job information, while the use of
micﬁo information might well provide the greatest long term benefits.

The present stﬁay tested the relative effectiveness of micro and macro

sources of information for use in the estimation of job ability requirements.

Appendix A presents- the 21 distinct methods of estimation used in the
present stu&y; as well as the "model" they represent, the abbreviation
for each method used in this report, and a brief description of each

method.

Phase I---Initial Analyses :

Twenty of the 49 aptitudinal attributes were selected for use
in the initial phase of the analysis. Since the GATB tests cover only
a limited number of ability areas, those .attributes which seemed

most closely matched to abilities included in the GATB tosts were

\).

ERIC
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the mean test scores on the nine tests of the GATB, as well as the
Potential cutoff scores for those same nine tests. Earlier research
(Hésham, 1970) had shown that prediction of valiéity coefficients was
not particularly successful, and thus it was decided they would be
used as criteria only after a number of tilc best methods for estimation
had been selected. T : 7

Scores on the 20 attributes as derived by cach of the various
methods were corrclated with both the mean and potential cutoff scores
for ?ach job en each of the nine tests of tﬁé GATB. These correclations
betwéen_GRTB data and attribute scores were transformed using Fisher's
z-transformation so that they could be :aﬁpared to one aﬁ;thér using

analysis of variance techniques. The GATB tests were then divided into

three categories: (1) cognitive (G, genaral intelligence; V, verbal

ability;“and N, numerical ability); (2) perceptual (S, spatial ability;

P, form perception; ahﬂ'g, clerical perception); and (3) psychomctor

,(Ki motor coordination; F, finger dexterity; and M, manual dextcrity).

[

Likewise the attributes werce divided into three gimilar categoricsd,

.used..The.criteria used_-in_the_initial phase.-of-this-study-were I
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If the methods used to estimate jop ability requirements were accurate,

" then cognitive attributes should have high positive correlations with

should hold between the perceptual attributes and the perceptual GATB
tests, and the Psych@motar'attfiéutes,and the psychomotor GATB tests.

Since it would be possible for a particular method of estimatiéﬂr
to accurately predict cognitive abilities while not doing nearly so

well in predicting perceptual and psychomotor abilites, the various

‘methods of estimation were compared to one another in terms of

their effectiveness in predicting each of the three separate cateygories,
Also, multiple regression analysis was carried out in order to camgafé
the varicus methods in terms of their multiple correlations. From

the data provided by these initial correlations between the attribute
between GATB data and the various attribute dimension scores), a

number of methods which secmed to provide the "best" means for
Predicting job ability requirements were sclected for use in the

later phase of the analysis.

In phase two of the study, those methods for estimating jdb ability
requirements which were decmed "best" among the numerous ones included
in the initial phase were used in conjunction with two "new" criteria.
First, scores derived by these methods for various attributes were
correlated with validity data associated with the nine tests of the

Seécndly, in phase two an attempt was made to deal with the
problem associated with the critcri@n data used in this and previous
studies, i.e. the GATB mecan and potential cﬁtaff scores. Adjustments
were made to the criterion data in an attempt te take into account
the hiéh intercorrelations found between the mean cognitive and
psychomotor GATB test scores. These adjusted scores were then used

as a "new" critcrion along with the validity data discussed above.

30



" wero ra;rled @ut w1th the ij elemﬂnts w1th;n each Df

RESULTS

An initial phase of the study dealt with the development of

new attribute dimensinns based on Q-type principal components analyses

of the six major divisions of the PAQ. Methods.of estimating-job- - -

ability requirements based upon these and other attribute dimensions,
as well as cross-product data from the individual job analysis ratings
of the PAQ job elements, and individual attribute ratings on these

job elements were used in a job component val;ﬁ;ty paraiigﬁ. The

estimating job ability requ;zements are presented in this sectioen.

Pzinﬁipa;%écmpggents Analysis Using Aptiﬁudinal;g;t;;bgpggf

In developing schemes based upon macro information for use in

] estiﬁating job ability fequiremnnﬁs, principal components aﬂalysas

the six major

O
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leleans mf the PAQ. Q=tygé principal components analyses weres
carried out using the correlation matrices computed using the 43

aptitudinal attributes and those elements in each of the six PAQ

divisions.

In each of the six anélysezi the diagonal elements in the

17 components are glwen_lneAggend;x B. The gob elements whlch received
-loadings on the various components of .45 or greater are presented

in Appendices C,D,E,F,G, and H.

g%EéhaﬁiQﬁrﬁf Jéb Ability Requirements

A total cf 21 dlLLrEHL methods of estimating job ability
reqUchmgnts were us Ed in this study. Eighteen of these methods

produced estimates in terms of "attribute scores," i.e. for each of

31
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- the 659 jobs in the sample, alsccre was derived for each of the

20 aptitudinal attributes, this score being computed using each of
the 18 methods. Tﬁo'methads produced estimates of job ability requirements
in terms of "dimension scores.” Tn these cases, for =ach of the 659
jobs in the sample, there were derived seven dimension scores

(one for each of the seven R=type attribute dlmensla s). A final
method also resulted in the derivation of estimates of ability
quulzements in terms-of "dimension scores." However, ln this case,
there were seventeen scores derived for each job (QDE for each of
the 17 new Q-type attribute dimensions). Criteria data used in this
study included the mean test scores and potential cutoff scores of
incumbents on jobs in the sample for the nine tests of the GATB.
Validity caéfficiénts associated with each of the nine tests for
each of the jobs in the sample were also used as criterion data.

Correlational analysis. For 18 of the 21 methods of estimating

job ability requirements, correlations were obtained between the
'attribgté scores on each job for 20 attributes (Appendix I) as derived

= by each of the 18 methods, and the mean tests scores and cutoff scores

on the nlne tests of the GATB for thqmbLPtS _on. eaﬂh 0f the 659

- jobs in the: samplei Three of the twenty-vi:e methods used attribute

dimension data as the basis for estimation of job ability requirements

of the individual jobs, rather than scores on the 20 attributes,

and thus were omitted from this part of the analysis.

In no instance did correlations between attribute scores and

the criterion of pé;entigl cutoffvscd£es differ by more than .03 higher
or lower than correlations between attribute scores and the criterion
~of mean test scores. Therefore, in the remainder of thig téxt,_data
reported will be only in terms of the meén,ﬁcst score data. Also note
that in computing méa% corrrelations between GATH test data and 7
attribuﬁé scores as derived by the various meéhads, only those
zcgrrelaticns.invalving attibutes which were felt to c]@suly "wmatch”

the individual GATB tests were used in the computation Qf the mean

(Appéndlxi ). This wa; the” case in all of the analyses carried out as .

part of this study. In Table 5 are preeantcd the mean cérrelatlons »

(Fldhcr 5 z- traﬁsfafmat;on) for cach of the 18 methods as computed

acrons all of the LESCS within each of the four major cotéjorics of

ERIC
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the GATB tests, i.e. cognitive tests (3-G,V,N); perceptual tests

(BEE,E;Q); the motor coordination test (1-K); and psychomotor tests

- different from the other two P;YGhOmOtﬁf tests (F and F), the mean

correlations associated with +his test were reported segaratelyg
From Table 5 note that while attribute scores derived by a number
of methods correlate relatively well with the cognitive tests,

cgfrealtigns for the perceptual tests were anly moderate, and those

ab;llty réquiréments) based on the 21 methods, and the criteria of mean -
test scores éné potential cutoff scores of incumbents on jobs in

the sample for each of the nine GATB tests. Again, due to théggfﬁilaritgi
of results between the mean score and potential cutoff score data,

fiata are prESéhted only for the mean score critérion. For each of

=
I

O
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'*individual”attributesT*ﬁhasé“attribute‘which‘seemxté“mést”GL‘ 561
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matgh thérabilitiés tapped by the individual GATBE tests were use
as predictors in the multiple regression analysis (Appendix J). For
the two methods which provide estimates of ability requirements in
terms of scores on the seven R-type attribute dimensions, all seven
of the dimension scores were entered -into the eguations. The final
moethod provided pfedictar‘scares’initerms“of‘thé 17 Q=-type attribuﬁe
dimengions, and thus all 17 of the dimension scores were énteréd into
the regression Equatl@ns. Thé multlpLe cgrrélatlans {z=-transformed)
between the various predlctar scores and the mean scores éf jeb
1ncumgﬂnté on each of éhe nine GATB tests are glVEﬁ in Table 6.
Except for methods PCT2, EUMS, and MEAN5, multiple correaltions
Lntween predictors and the criterion of mean test scores were quite
good for the G and V tests. Multiple correlations based’éﬁ predicﬁors
from the attribute dimension-data were quite high for the'N,S,E,Q,
and K taests. Multiple correlations f- the F and M tests across all

; 5 . L3 x C .
methords of estimation were quite lc

)
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Talle 5

- 7 e 7 Hean 1%0p 54 Lat Lo VN_‘H_.‘.,." Yot imatea of Abillity
Prepil rereenty Doegtvid iy LG Bethodn aml &
CATD Suurwd fue Pour GRI Taat Cateueloy
Hizthad Caqultive
BUNXP .1 -.02 =.21 UG
HEANXP .42 .ot =.23 .10
ABLVE .09 =.01 -,16 .04
BELGW .09 =.01 =15 =04
ADOHEL .00 A =.17 -05
FCT2 =.03 =.0% -, 0% .06
. PCTI .17 .08 -.03 .04
pord .14 .00 04 .06
FCTS .13 .03 .04 .02
SUMS .15 .07 .02 a7
MEANS .08 .03 .05 04
RISUM .on . .10 =11 .07
RIMEAN .10 .14 .02 .07
R25UM .08 1] =.10 07
RZHEAN .13 .15 .07 - 08
RZNUM .07 .06 =.11 « 06
XHMIADP .32 .12 .23 --03 -
T A8 .15 =.05 2
=653 jobs
s§=B17 joba
= : : Tabla &
. Multiple Correlations Boiween Estlmates of 2bility
e —e . . Boquirerents Dorlved Oy 21 Estimation Morheds B e er s e e e mme e -
o e e ) Vgnd Mzan Tust Scores of Jab Trcumbenta on Nine GATB Teats '
f"‘i = = e e = — —— — =
Hathod L Y N 8 F Q0 ¥ F* M
SUMXP .68 .45 .31 .45 .53 5% .68 .17 .21
- MEANXP .79 .63 .52 .52 .61 .65 .76 .18 .24
ASGVE .71 .78 .26 ,29 .39 .65 .30 .08 .12
BELOM 71 .78 ,26 .29 .39 .65 .30 .08 ,12
ABOBEL .66 ,73 .26 .77 .35 ,60 .31 .67 .11
PCT2 (28,10 .08 .27 .32 .23 .17 .11 ;13
BCT3 56 .47 .18 .33 ,32 .34 .37 .09 .12
PCTA .54 .60 .13 .18 .19 .32 .20 .13 ,13 . -
PCIS - - .65 66 .38 .06 .14 .35 ,21 .04 .05
SUMS <23 ,35 .11 .10 .11 .10 .18 ,10 .10 .
MEANS =20 .29 .21 .14 .17 .16 .12 .12 .12 )
RISUH (62 .62 .11 .28 .23 .40 .41 ,15 .20
RIMEAN «60 .58 .16 .27 .29 .40 .41 .17 .32
RISUM +59 .50 .11 ,29 .28 .44 .44 .16 .22
RIMEAN «60 ,52-.12 .30 .31 .37 .60 .12 .18 )
RINUH <4 .44 .11 .31 .30 .46 .63 .21 .27
XMTAnp <6 .65 (4R .45 .62 .60 .71 .09 .23
XH17 #76-4/1 .52 .56 .85 .51 AL 15 .24 .
NENL? .69 .93 .11 .73 .69 .05 .07 .26 .10
RABAP 01 .89 .63 .60 .63 .77 .61 .90 .26
HAIAP T .83 .91 (DY .65 .65 .76 .79 .19 .23
H=H59 ja&a ' L ' o o ]
* H-G17 jabs R o
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Comparison of "cumulative" vs f;:;picalfbehag}ggg_gﬁlyf methods

of estimation As described earlier, those methods using data from

the FULLXP matrix (except SUMS5 and MEANS) represent a model of
predicting the reguired level of any given ability for a Earticulazmjgb“
as being inflﬁenced by the cumulative importance of that ability i
across a large nuﬁber of job elements. Those methods based on data

from the matrices R1IXP and R2¥P (as well as SUM5 and MEANM5) represent

a model for predicting job ability requirements which views the
requirements as depending upon the importance of a particular attribute
only as it regards the most critical work behaviors found on the job.

The methods were 61v1dcd into two groups according to this

m—]

distinction. Using individual correlations between attribute scores
askderivea by the various methods on cach of the 20 aptitudinal attributes
and the mean test scores of job incumbents on each of the nine GATB

tests,; a one way analysis of variance was carried éut between the two
groups for each of the four conceptual divisions of the GATB (cognitive,
perceptual, moter coordination, and §sychﬂmat0f). The results of this

analysis are given in Table 7. .

"éééﬁitlvg QATE ‘test data for all the jobs in the sample as based apen T 7

the cumulative meihads,af'éstimatian (r=.16) was significantly higher
than that based upon "critical behaviors only" methods (x=.09).
The revarse was the case when considering the relationship between

perceptual attribute scores and perceptual GATE data. Mdmittedly,

-the statistical significance of the mean differences is duc largely

to the sample sizes involved. Practical significance is lacking in
both instances. Neithef cunulative or critiecal behavior methods
adegquately estimated abllnty requirements fDL the psychomotor tests
data (F and M), and both models of es tlmat;on produced negative miaﬂ
correlations when considering the GATB motor coordination test.

In an attempt to clarify the above inconclusive results, a one-

"way- analysis of variance was carried out between the two ‘models of

estimation, this time using the multiple correlations on the mean scores

Q
Hy

the GATBE test for the various mcthods in each of the two models

az the basis of the analysis. The results of the analsysis are presented

Yo

in Table 8. When considering the nmitiplc correlstions across ail nine

GATB tests, the two models of prediction were nol usignificantly

different.

35



Table 7
ANOVA Based Upon Mean Correlations for
“Cumulative" and "Critical Behaviors Only"
Models for Deriving Job Ability Requirement Estimates

GATB Test . Cumulative Critical )
Categorics * Mean 8D N Mean  Sp N _af  FP-ratio P
Cognitive .16 .18 216 .09 .08 168 1,382 22.47 -01
Perceptual .02 .14 162 .10 .12 126 1,286 27.08 ’ .01
Mot. Coord. =.11 .15 54 =.02 .11 42 l, 94 8.77 .01
Psychomotor .04 .05 108 .06 .04 84 1,190 8.02 01

Tablce 8
ANOVA Based Upon Multiple Correlations for
"Cumulative" and "Critical Behaviors Only"

Models for Deriving Job Ability Requircment Estimates

Treatment group: Cumulative Critical Behaviors Only
Sample size: 81 : . 63 V
Mean: . ‘ .36 .30

SD: : .22 o .17 .

© Source 88 art M5 - F

Between groups © L1317 1 L1317 3.2647 Hs
Within groups 5.7265 142 .0403 -
Total

Q 7
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Comparison of "micro" vs "macro" sources of job information.

The cumulative and critical behaviors only methods used in the above
analysis represent "micro" sources of job information. In contrast to
such methods are those "macro" methods of estimation based upon
attribute dimension data. These two groups of methods, i.e. micro vs
macro methods, were compared as to their relative cffectiveness in
estimating job ability requirements. Farreach method in each of the
two groups, there had been obtained multiple correlations between the
predictors derived by each particular method and the mean test scores

of incumbents on the jobs in the sample for the nine tests of the GATB.

These multiple correlations were used as the basis for'a cne-way

- ‘analysis of variance between the two groups. The results of this

analysis arxe given in Table 9.

able 9

3

ANOVA for “"Miecro" Methods and "Macro" Methods

of Estimation of Job Ability Requirements

Treatment group: ' Micro Mothed Macro Mathods
Sample size: 144 45 «
Mean: =33 .01
8D: 7 .20 .21
Source 558 daf M5 r
Between groups 2.74 1 2.74 6O.31**
Within groups 8.50 187 .05 -
Total 11.25 188

** p less than .01

When considering all nine tests of the GATY, thers was a very
dramatic difference betwoen the two groups. Methods basced upon mucro
sources of jﬂb-ihféfmhtian did significantly better than those using
micro sources of job information. However, néithur group did well in
predicting the job ability requiruvments associated with the T ond M
teosts of the GATB.

Ly T
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Selection of methods for use with validity data and adjusted

mean test scores. Only thosec methods for which scores on ecach of the

20 individual attributéﬁ.ﬁéuld be obtained were considered for use in
Phase II of “he analysis, in which validity data and adjusted GATH

test score data were usced. It was originally anticipated that such
methods would have a greater long term benefit in terms of the
flexibility and scope ol any uperational system using the Zob component
validity paradigm, Since it had already been shown that there were,
indeed, differences among the various methods in terms of their . _

effectiveness in estimating job ability requirements, Newman-Keuls

The mean correlations betwacn the attribute scores and the mean scores
of job incumbents on the nine tests of the GATB were used as the basis of

these analyses. The results of these analyses are given in Tables 1o,

11,12, and 13. Four m@thgdg; RONEMN, MUUHP, XMJIADP, and XM17, were

found to consistently rank near tus top of the list of 18 methods in

~terms-of-their mean correlutiv.y "in ezcli of "tho £fouf €ost citegori
f

were in many cases significant'y i€ erent from those methods ranking
below them.. As a result, thewe [our methods were selected for use in
Phase II.

Prediction of validity coefficients. Correlations between scores

derived on the various attrikatox and the criterion éf validity
coefficients for cach of the sample jobs asscolated with the nine GATB
tests were obtained, Mean corrclations for the four methods of estimation
in‘terms of the four categoiics of the GATB touts are presented in

Table 14. The mean corralations were extremely low, thus indicating that
no method had potential utility for predicting the criterion of

validity coefficients.

Adjustment of critcrion duata. In order to take into account the

rather high intercorrelations Lt :en the mean GATB test scores of

- incumbents on jobs used in the smmosle, a method was noeded which would

enable us to determine the degree 7o whick these high intercorrelations .

had resulted in the mean tust scorg s bgjﬁg'inflated (or perhaps deflated)

-
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i Table 14 .5
Hean Carrelatlgns Eetween Attribute Secores .and thé Erltezlgn
of. Val;dlﬁy CQEfflSlEhtS far Faur Hethads of

Est;matlﬁn on Faur GATB Test Categax;es

L 'GATB ééﬁegoE§ ”'
Method -

Agrltlver~ Pe;gépﬁﬁal”;,Métggggéagéiﬁaﬁiép Psychomotor

XMJADP . .08 .03 e =04 e
a07 .10 .06 =06 . =05

LA

RZMEAN .06 .07 - ooz -03

-from what they wéuld?ﬁave'Eééﬁ'haa'the'intereafrélétibhé éf the meéh
test s;gres had been relatlvely the same as those for lnd;v;dual tast
aca:es (Table 15). Ta do thls, twa setg of regression equat;ans were
calculated for each test of the GATE, with the other eight’ test; be;ng '
1o used ‘as predlctogs of the partlcular m;an test’ score. One set of
. equaL;cns was Eomputed uslng the 1ntEECGZfE$atlQﬁ matrlx of the mean

.| scores on ths GATB tEa,a as calculatcd fram the sample data on-EEE job.

TThe second set’ of equ; né was camputed uglng the lntFICEIIE1at1§n‘
‘r:matrlx as éalculatéa from the “papulatlgn" data based on tesﬁ scafes
: Qf ;ndivlduals on aﬁpﬁax;mdtely 23,000 jobs. Thus Lar ea:h GATB test
AT the:e ex;sted a sample IQQLE%Flﬁn equdtlcﬂ and a papulatlcn regress;én -
:fz :ﬁ "; equatlan made up of the bﬁta welghts “f6T the ather 31ght tests bélng i j”"};
used as: p:ealctars (see A@Eand;x E). )

For each of the 659 ‘jobs in Lhe sample, prEdIFLan; on Lhe motcg

W

EODfdlDatlDﬂ, flngar daxkér;ty, dﬂﬂ manual dexterity ﬁést score

assaclated with that job were made, one u51ng thersamplerregrassizn

»fequaf;cn anﬂ the other using. the. pspulatlan IEQEESSlOﬂ cruat;an. A
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Table 15

Population and Sample Test Score

o
Intercorrelations for NineVSATE Tests™

Test: G v N s p 9o x ®F m

1.00° 7
.84 . '1.00

.74 .46 .51 1.00

.47 .58 .59 _1.00 - .

64 .62 .66 .39 .65 1.00 o

.36 .37 .41 .20 .45 .51 1.00 . - -

25 .17 .24, .20 .42 .32 . | '
o a as
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Saﬁple data: méan:tést,scgrés for incumbenté;»EEGSE'jabs
Test G v N . s P Q K F M
G 1.00
v .93. 1.00
. ‘e N .97 .89  1.00 T
s .89 .71 .83 1.00 i
P .83 .73 .83 .83 1,00 .. .
9 .81 .87 .82 .62  .84wn.1.00
K .76 - . .83 78 .59 .81 .90  1.00
F .59 .55 .61 .56 .76 .64 .71 1.00
h, .41 .32 .45 .46 ;51' .46 .56 70 1.00
ST ) EE D *:f%%;%%' —
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job on each of the three tests. The actual mean test score for a
fg;ven gab on a glven GATBE test was adjusted upwarﬁs by that amount
if the sample predlctlan was lcss than the pa;ulatlan pred;ctlcn,

- or was adjus* ‘ed downward by that ﬂ;fference 1f the - samplé predictlcn
‘Was higher than the Populatlan prEﬁlﬁtlDﬂ. Carrelatlnns between

a;trlbute scores and the adjuﬂtcd GATB mean test scores were abtalnca

'ln a manner slmllar to that used in the ;ﬂ;tlal carrelat;anal analysls
u51ng the unaajustgd means. Preaented in Table lc are .the mean
) ccsrealt;ans for the fcur est;matlan ﬁath@ds usea in Phase II, lﬁ

terms of both adjusted and unadjusted mean test sccres.,

ITable " lE

Mean Cgrrelaﬁ;ans Between Attribute S;ores and the
. Criterlon af Adjustéd “and Unadjugted Mean Tgst

Sgares on Three GATE Tests

s Test 7
;°:* ' Method - Eéjps?gd;igqgéjustgai adquggé Unadju%ted ndjusted Uﬂaéjuﬁteﬁ" :
., raMEmw .10 .06 .04 .08 .07 .08 -
© MEANXP - -.08 -.21 .14 .09 .12 CoL12
©XM17 .04 -.05 .10 11 .11 -.04 -
~ XMJADP .13 .21 -.11 -.03 - ~.03 -.04

Nete that no s;gnlf;:ant 1mpr@vemcnt in the abll;ty of the

féur methods to cstimate gab ablllty requirenents waﬁ,obta;neﬁ In

some cases,

lower than for the unadjuated

Q

ifRJﬁja ",‘f“<A
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'_hcwever, that the use of such attrxbute ‘data Era

"Lqulte resPectable, the PféleEJEH éf the pe:ceptual abllltl es was ly

'DISCUSSION.

There aré a numbe; af Pnssxble apprcacheg that one miqht take

':»1n aperatianaliglng the céncipt ‘of j@b component valldlty. The present .

study used an appraﬂsh whlgh involved- the use Qf "att;bute data"'(that'
-the . ratlngs of attribites: Eﬂ job elcmcnt% asscclatgﬂ w;th the
Pos;tlan Aanalysls Quest;annalre) as’ the basis far est;matlng gab ablllty

requiréments. Varlaus methods fcr utllig;ng the strlbute ‘data were

uemploycd in: the présent study. The' results of th:J study ;Ldlcated

'1y'wauld have

:rsgmewhat restfictea ut;llty far the - j@b cgmpanent valld;tg paradigm

Thaugh Eredlctlcn of the "EanlthE" abll;ty requl:cments was-

moderate, anﬁ thé pfed;ctlgn of Lhe Psycham@tor abllitl s was ‘very’

poor. Ther are a numbgrvaf lnalgatlgns, haweve:r,that certain of the

. findings of this study migh£ ba'attributea ta‘ﬂefiﬁiénciES'iﬁvthér,
'speclflz pred;ctars and crlterla used, rathar than to thé baSlE
,appraash cf uﬁlng attlbute data far the Estlmat;an cf ]Db ab;llty

*réqulrements as they m;ght be used in- the ij compﬁnerf val;d;ty

pardigm.

lrt"o m@dgle Far cambinlng such data ;ntﬂ apprapt;ﬁtg EstlmaLes.-In one - -

,Easg, tﬁe ablllty requlremcnts of ijS are aasumﬁﬂ to be 1nf1uen;ed

"elements of the PAQ) which Ghne mlght find aSSé ted w;tk the ij.
In LDnnECtan w1th eut:h a deEl some af thﬁ bEhuULﬁr ALn;‘udea in -

‘such a 1;§t wouli be considercd essential to thg'jgb whilc'athﬁrs would.




- of that abillty necded fcr tha jab

P

be cans;dereﬂ to be of only tsﬂgentiél relevance to. the'jgb;
Accgrdlng to the cumulative madél, reqaréless of the magnitude of

the lmportance af a parL;culag behav;ar, the ab;llty level needed

'ta perfarm that b:hav;ar would gotentially influence the overall level -

.xf“fyf ’”‘Gn the atth hand -one mlght view ablllty requlgeménts ;n terms

‘Eblllﬁy 1evel requlrgd on a speclflc th wcul& be . éetermlned salely )
iby the’ 1evcl af that ab;llty assaeiatea with anly the mnst 1mgartant
1"behav1crs wh;ch GOWPLL%P Lhe jcb- The alstlnct;mn betwaeﬁ the two

‘models af gb;llLy requirements seems cleaf, and the rélatlvg éffectlvéness

of -the mgdgl in es leaLlng job ability reguiements across’ a 1azqe
sgmﬁle oi ggb; was LesLeﬂ as part of the present study. -
. For the sampjc af 659 jcbs when zana;aérlng the predlaticn,

f ability requllrment acvoss all nlne GATB tests. nelther model -

“u

p oved to be very &ff??thé. The average mult;pla correlatlan far the

":umulat1Vﬁ m@jcl mei:hods across all nlne GA tests was .36, while:

the average multiple correlation for the_“ cal behavlgra anly -

methods of estimatimn was 3D This ;ndlcates that cumulatlve methods

'Qf edtlmatlcn offer a slnght thuugb not statift;cally s;gnlflcant;

aﬂvantage over the "Llltlial behav;azs only" methad in egtlmatlng

“"job abllity rEquileLﬂt ' The fact that thcse méthad -using job

AdlﬁénSlQn scores for L;le;tlﬂg job' requlréments were basically

eumulat;va in nature, and Lhdt 5u:h methaﬂs tended - té be super;&r

' to all chcg metheds @f ostimating jab ability fequ;rements (i. E. those'

eth§d5 whlih did noet 1nVDlve Lhe use of dimension ﬁata), lends ey

further support for the use of cumulatlve rather‘than "crlﬁlcal behav;ars

" only" metheds. One ghﬂulﬂ note, however, that, by def;nlt;@n,

the “critiéal behav1alﬁ anly" mathods tend to regtrlgt Lha range of

: he pred;ctar dguxoi, “and thus EGerlaLlDﬁS ‘obtained fram the use

”af ‘these scores mluhi wi:11l be lower than they "“should" be.

ERIC
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cro Methods of Estimation -

information upon which they bas se their estlmatés “of ij ablllty

inct’ grau ‘acc o:dlng “to the” type ‘oFf gob

requirements. A number of the methoﬂs used "micro" émur:es of jab

infgrmatian,inAthat-they based their‘estimateg of the ability -

;ndl?lﬁual PAQ job clemen
lndlv;aual aLtrlbuLe rati

-On the other hand,

upon scores derived f;am

' IEqullenents of a paxLlculqr ]Db upon gcorés derived £ram the .

t raLlnga Dbta;neﬁ fér the job, and the
ngs agsaclated with each of thase gob elements.,

guveral methads used'—macza saurﬁes of

job inférmatian in whiéh?ﬂ f:magp ;af ability requirement— were baaed

various O-type and Ratyge job attribute

ﬂlmens;@ns. The O-type dimensions were bascd upan pr;nclpal campanents

1algé numberd of job clemcntJ into- ;nqla Eategor;EQ, i.e. d;menqxans.'

,analySEE of the six major divisions of the PAQ, and g:auged falzly

~ The R-type dinensions wetc'basgé upon R-type prlnclgal-éamponent;

‘analyses of the 49 aptitudinal attributes associated with the PAQ,

and grouped these individual attributcs into largef abiljty categ@fies.

Due to the grouping of individual . ij elements and attributes into:

1arger catégarlc%, the 0-

Lyﬁe anﬂ R—type atLr;bute dlmenSLOns represent

macro sources of job :nf@rﬁgtlcn.

The Erﬁvgnt study provided stz@ ng evidence in favor of the

use of mELhad wh;ch ut;llze MACro_sources gf job lnfarmatlan in

':4éer;v;ﬁg EathéLFg Qf jéh ubility quULEEWDﬂtS; As cgntrasted w;th

the micro methods of estimation, one might suggﬁst that the effectiv ness

r-tu represent

';igf such m&thodb far ﬂjrﬂlit;ﬁg jmh ablljty raqulrements was part;all

- a result of the criteria used in LJ& study. Certain of the GATB tests.

complexes" éf abllltlﬂs rather

" than single, purc abilitios. Yor éxﬁmple, the test of genéral intelligence

includes subtests eoncerned with "threce dimensional space," "vocabulary ;"

and "arithmotlc reazon.'!

contains b@!:h Cmu};uL arieo
macro methods of estimati

case; hc thlcr'Fu;trd R

Similarly, the numerical aptitude test, N,
and "arithmatic reason" subtests. Thus
jol aillity requirements might, in certain’

cedicting complexes of abilites represented

48
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fby some nf the GATB: tests due to the fact that macro methods are based',,
upcn broader sourcés cf jéb 1nfarmat1an. Ml;rc methcds, due to thé spealfls'

nature of the informaticn 1nv°lvea with these methods, ght be less. su;ted ;1 ‘

as preé;ctars of the more camplex GATE tests. The nature of -the r;spectlve

E-.: ha twersw1th,thezéwb”

addlng to. therh“‘;“‘~

- eﬂrrelatléns assac;ated Wlth macro méthaﬂ¢ af est;matlon.m

Pradiﬁtlon of _the Various Crl;erla Used ln the Stugg_',31%a'

Thrée crlterla assgclated w1th the GATRB tests were usad in the prgsent
,study. They were : (1) _mean GAIB té?t 5cares far job 1ncumbents, (2). p@tential
cutoff scores (;,e;;;f or any g@b thls was’ the: ssare one standafd dev1at1an
- below. the méan test score of job 1ncumb2nts on each of the GMATB test )

(3) the valld;ty GDEfleLEntS assoc ated w;th the nine GATB fests for

each of the 659 jobs in the sample. ) _ o

v ' Acrogs all mcthods af estlmatlng jGD ab;llty requlremEﬂts, there were
'no d;fferencgg between the prediction of mean GATB ‘test scores and pétentlal

cutoff scores ‘for the nine tests. This f;néing does not nulllfy, and would

perhaps enhance,the suggestlon that fcr OEEratlénai purpéges, pctent;al

for jﬂb perfurmance.
As’ fegarﬂs the estimation of ablllty rgqu1rements representzé by the.
Crltéfléﬂ of GBTB validity EDEfflElentS, no method of estlmat;on achieved
‘even:a maaeraté dégree of success in maklng guch Ereﬂ;:t;ans, This- finding -
i was samewhat exﬁécted (Mecham, 1970; and Marquar&t,,197é) Gﬁisélli (1959)~ . .
' ﬁntea that Valldltj cgefflclents are Eha:acter;zed by ccnslderable :
1nstab111ty,ﬁ and thus predlct;cn of such data is egtramely diffiﬁulti
e k In Phase II of the stuﬂy, the mean GATE test,gcéfés ﬁere “aﬂjusted“r

~..s0 as to hopefully take lnta ‘account the. h;gh degree” of intercorrelation

among the nine tests of the GATB. In terms of the Fadgustea"vmean test

R score criterion, the results of this study were far from encouraging. . "’;;7;1
In no cases were the»gréﬁiEEiGﬂS of the adjusted criterion data
'h;gher than those of the unadjusted criterion data. In certain cases

Aruitoxt provided by Eic:
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the predictions were warqe.,This flndlng has two Eass;bla 1m§11cat;cns.

One lmgllﬁat;an is that, since there is no “clean ‘eut” statistical -

procedure avallleE for ﬂdjust;ng out thL efféat af tha hlgh mean

7requ1rements, the pracedure used in th;s ftudy was ;nvalld and was
not praduclng the desired effect upon the problems underlylng the data.

An altEEnatlve to this explanation, and gass;blyhthe’mast reasonable oo

one in the Present case, is that the problems agsac1ated \1th the

'GATB data are so deeply imbodded w1th1n the very nature of the data

that no Etatlstlcal prageduxe would havakbegn able to adjust for these

it g

'd;fflcultles. o = . : o e y

Problems with Predictors

Whenever data are baseﬂ’ugaﬁ the judgements of humans, one

is invariably confronted with the question of the'reliébility of these

‘data. In terms of thc PAQ job element and attr;butc ratlnqs uged

in ﬂerlv;ng est;matas of jab ab;llty chulcments, two sources of
unreliability are possible, i.e. unreliability relating to both

the job. element ratings and the attribute raLlngsi If the degree

- af rel;ablllty was low for one or both of thése ratings, the use of

such data in the QIESQHt stuﬂy could well have resulted in the
can51derable distortion af 1nfarmatlan concerning the ability
requiremcnts . Gf the 3abs in Lhe sample. However, av:den:e had 1ndscatéd

that the r&lldblllty Lelatlng to the PAQ ratlngs is qultc ggaé.

Marquardt (1974) used job dimension scores to estimate the job ..

ability requirements of a large sample of jobs. These dimensidnsrwéré
based upon principal sampgﬁénts analyses of the PAQ jéb clements in

each of the six major divisions ‘Gf the PAQ using as the basis of the

"analyses the PAQ job analysis ratings for each of the elemonts

- across 3700 jobs. Prediction in terms of these job dimension scores

was quite good. In the same study, using an attribute data approach - .
to job component validity, Marquardt used attribute diménsion scoras
for 23 dimensions resulting ftam principal CgmeﬂCHEF analyses of the.

attribute profiles of the elements in cach of the sin maj@r divisiaﬁs,

50
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~of the PAQ. to es tlmata géb ab;llty raqulrgméﬁts, The attrlbute

-BB—THW‘

dlménszans were thus based upan attrlbute rat;ﬁgs 355321ated with

. the PAQ clements. Prediction ;n,terms of these attribute d;men;;@n-, .

" scores based_an the gob element rat;ngs_ It seems, therefgr,,'that

vhile gﬁféliabilty_éf ratings might have resulted in some reduction

. in the éfféctivéness of various methods of estimating job ability oo

reguiraménts} it is nét,'in itéelf 'Euffiéientita explain the
low carrélatlana faund in the present studyi

~Another po#s;ble problem assazlated w;th the Ereﬂlctcrs ﬂsed

~in this study can be found 1n the fact that the methéas uséd by

Hu:quardt (1574) based upon the 23 attr;bute d;menSLGﬁs résultéd

in significantly better cstiﬁatesraf the psychamotor ab;ii;iés,than
did methods baéed upon the new 17 attribute»éiménsicnsi In,the'éne
case, the new 17 dimé;sions were-bésed ugan-ptineipalrQgﬁp@nents

ses of the six major PAQ division using job element profiles

across 49 "aptitudinal"™ attributes. Marquardt's 23 attribute .

dimongions were based upon similar analyses, but used jcb:element

profiles across 71 “aptitudinal" and "situational" attributes.
Multiple correlations -between Marquardt's attribute dimension
scores and the psychomotor GATB mean testyécozés were- in the upper

A0, while the corrélat;ens bELween thg attribute dlmenﬁlan scores

on the 17 new attrlbute d;men LGH‘ and the mean GATB teﬁt scares were

in the miﬁdlc .20's% Alsa, w1th1n the present study, the correlations-

be:tween uLLflbuLE scéres de:lvcd using- ‘the XMJADP . methad (based cn
Marquarde's 23 dlmEﬂQlOES) and the mean test scores- on the GATB test
K rangud as hlgh as .48 wh;le flmllar correlations using the XM17
m:thod . (zame process but w;th the l7 new attribute dimensi ns) were
greueral ly. negative in direction. It would _appear that the jab

diraniiens based upon hoth aptlLudlnal and situational attrlbutés

dnelude information which adds s;gn;flcantly—ta the preaicﬁive power

ol methods based upen these 23 dimensions. The 1mg11éatlan5 ‘of this

ale fugnxﬂ, the criterion data will be dla:ugscd later..

A
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correlated wi: i,
“intercorrela::

mean scores of i,.io-

T' blems with ¢ hg Criteria

_ Across all methods of estimation used in the present study,

- correlations and multiple éarrélatidﬁgfassaéiatea with'eStimates

-of the”§eychaﬁotar job ability" requlremEEt; were quite lQW..Th;S is

in llne with the st\temants of Trattner, Fine, and Kubis (1955) that

the praﬂ;:t;en ﬁf‘méﬂtal and perceptual apt;tuded is generally better -

than the ptijz.;.un of aptltuﬂes whlch are “ghy51cal“ 1n nature. .

Data publis? 103y the U S Tra;nlng and Emgloymént SEIVlEE (Tab’e 1;)

show that thex “arg mgngrate ;ntcrcafrelatlans am@ng the nlné tEEts

- of the GATB. Of @arklcu]ar 1mpartance to the Present study is the

“fact that the syv hsmatgr tests of the GATB are maéerately ;nter—

thﬁ ma;& cagnltlva“ QATE testa, In"view of these

wnts en the gobs, thls azderlng wauld “to some

extent, reflect uhe sdmixture of the. cognitive as weél as the"
psychomotor abilities of the 1ncumhent5. This admixfure cauld resulti

1n jabd which waulﬂ na:mally he eyp;cted to rank hlqh (GI low) on

_psychomotor abllltles, instead shaw1ﬁg,less (ér mafe) pgychamétaf

nbll;ty levels than would reaaaﬁably be éxpe:ted Su&h a ranh;ng

[

would not neces:arlly reflect’ an accurate representaLlan Qf”ghe
relatlve ‘psychomotor dblllty levels neaesgary for Lhe jsbs.
-In the présent gtuﬂy, the use af mean CATB gcares,rathar than

1nd;v1dugl test scores; has rc;ulted in even hlgh;: 1nﬁ2Lc0ffelatians

“among the psychOﬂétDr and cognitive té%tb (Table 15). Ihus the

ggss;ble ﬂlEtEItLDn caugad L Lha relaLlanghlp bctween Lhe cagnlt;ve ;;

and pgyzhamaLar abllltl 28 as oglatcd W1th the jabs in Lhc sample would

be even qréater than when ¢an;;dcr1ng 1nd:v1dugl test score data..The-

ranking of job; accor dlng to thDLr rclative PPthDmGLDr ab;l;ty levels”

(as represented by th? mean GATB scores) waulﬁ be E?Eéét?d to- prezent

" a less than totally accurate glctura of the “Lrue" ps ychamctar ability

réqulrements. Data presented .in Appendix L would appear to suppart this

conclusion. Note that many jD} whlah would nﬂrmaély be exPected to

be "psychomotor" ia nature, e.qg. an lrarwarkﬁf, show mean scores, lcwcf

,than:those~fgrmjabs_whi¢h~argtgggent;al;y ngnlt;ve 1nvnatu:e;

e.g. a jab:analysti
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>In testlng the utlllty Gf attg;huLe data in a j@b cnmganent
vai;dlLy paradlgm, it is as sumed that emplﬁyees tend to "grav;tlavé"j
;nta thgsg JQba in which thcy can achieve qame relatlvely quccessful

degree of perfa:man;e, and Lhat mean GATB test scores uf 1n§umbent§

~would thus represent the ablllty 1QVElS nccessary far same m;nlmally

accegtable aegrée of job Pcrfarman:e.rﬁata 1n Appendlx L would suggest  7
that thls is nat totally the case for “the gsychamatsr teatq

it seems reaaanab]e to suggeat thaL the 1nteraarrelatlons faund

amang the psychamota: and cugnltlve tDSL are at 1Pagt pdrﬁlally

Iesgan51ble for the apparenL 1nca:s tenc:c& in the rdnkLng of thE '
jobs acc@:dlng to the mean pfychamaLar test QEGIQS of. 1ncumhents '

on the gabs.‘lt may also be. that a more 7"bae;c fdctaz underlles the

”agparent lnEQﬂSlstEﬂﬁles ln Lhe rdnkzng;; It may be that f@r gamé Di

thé job which are predcmlngntly manual in nature, Lha ps y:thQtO?

‘abilities nﬁcessarg for p21farmangc»are of re]uleely m;ncr lmgortnanae

=

“in detprmlnlng the Gv:fall “success” of the PLL%GHS on thQSE.ijS.

Most workers m;ght possess the mlnimnm ablley lEVLl which Wﬁuld-

. enable 'the workers to adequatcly perform the job in ques tlong In

—_— o 3
this case, the degree to which the person is “succesSful" on thé

ij (gn would *hug hav; grav;tlgtnd into that Eari;;ulal pD%JLlGn)

ablllELEQ he pcgscdsgﬂ. If thza w;zb 50, one could nag EHPPEt any
SlmElE rank;ng of ‘jobs azccrﬂlﬁg LD the m«dn %th q:aze @f lnﬁumbentg

to repre sent the abilitly lEVLlS needed for- successf ul Ea mdncei

_Successful peerFmange would, insteand, be determined by an udmjxture

’ @f the p%y¢héﬂﬁtal, EuanLLVQ '53LungQuuL, and purconality faztnfs

involved in the jab. ,:3, i .

——- Marquardt (1974) used attribute dimensions’ based uﬁonrﬁéﬁh n -

aptltudlnal ‘and sltuatlonal attrlbutes ‘to predict job abllity rgqu;rements.

Predictions using these d;manslans were generally better than the

pfedictioﬁg associated with d;menslans based sclely a§tltudlnal attfibutés

used in the present stuay. The differences betwéen pfedictiéﬁs based

‘upon Marquardt'f attribute ﬂlmenslans as appased to . the pfadlctlans based

ﬁp@n the new attribute ﬂlmEﬁSlQnS used in the present Etudy were .




”ingnlmal far the acgn;tlve ab;lltles. The dlfferénce betwé
”pawer of the two sets af dlmEﬂSanS was Sémewhat greater 1 uhl'f

’”fgerceptual abilltles, anﬁ was greatest fgr the psy;hamatﬂr ablltlés

factg:s whlch enable the 1ncumbents an a gab to" "aéapt“ ta th 5pec

wark 51tuatlans..1t would- thus appéar that the 1nc1uslan af such

'nan-aptltualnal 1nfcrmatlgn 1nt§ the Predictlén system generally

:luﬂ,, - 1ncraases the level of pre&i;tlan péss;ble. These results wauld suggest

. that success an jabs whlch ‘are - damlnantly psychamata: ;n nature may beffg_f;

,_ﬁﬂre depenﬂent ugan "adaptlblllty“ factgrs (such as 1nte:est, Qersanal;ty, S

i:

-
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CONCLUSION

In the present study an approach was taken to the concePt
of job component validity wh;ch utilized the attribute rating data
asscc;ated w;th the Position Analysis Questionnaire as the basis 7
for estlmatlﬁq job ablllty fequlrements. Within this general Jattribute
appraach " a number of alffegent models of estimatlén were coéﬁéred
as to thglr _relative effect1v3ﬁéss in pr;élctlng gab ablllty reguirements.
Thevmodels used included "micro” models, "macra" maaels, gumulatlve
models, ana "eritical béhavibrs oniy“ madéls.” 7
of estlmatlon are more effe:tlva in est;mat;ng job abili ity requlrements
than are "micro" models. However, in the case of such macro models,
"good" estimation of ability requirements wagrp@ssible only when. the

macro sources of job informatien used in such methods were bagea

[rE. =
Ea o SO

‘upan large numbers of. ﬂlverSE human attributes (Mafquardt, 1974)

It was alsc shown that “cumulatlve" methods of e,ﬁlmatlng job

cab;lltg ngUlrEmEﬂtS were only slightly better than the "critical béhaVlDrS

only" methods. This 5l;ght advantage was based primarily upon the

fact that macro mothods of estimation, which did rela atively wgll

+in estimating job ability requirements, were of a cumulative nature.

When viewed as a whole, however,  the approach to -job EDﬁPOﬁéﬁt

' valldlfy taken in the present study, 1 e. the use of PAQ attrlbute

data, was differentially effective in estimating job ability requ1remcnts.

“Though prEdICtan of cognitive ab;ltlcs was relat;vcly ‘goed, the

.Efedlctlcn af perceptual. dbll;tléf -was--only-moderate, and the prcdlctlcn

of payghamotgr abilities. was very poor. When data from the present

study. were compared to yrcv;aug wark using the job ﬁompancn+ valldlty

Pa:adlgm (Mafquardt, 1974), it was appatgnt that Lhe appraaeh “taken

" in the present study which used attribute data for Egt;mat;ng job ability

ot
g3
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requirements was generally less effective ‘than the approach taken
by Marguardt which involved the use of PAQ job analysis rating data
as the basis for the estimation of ability requirements for jobs.

It ﬁould appcar at least that for the present time the Qgtimum

apéroach for the application of the concept of job component validity

ratings.

The results of- the present study Pi@bably should not be taken

as to preclude any future investigatién'af the attribute data approach

to the concept of job component validity. In terms of any further
exploration of the potential utility of attribute data for estimating
jab ability requirements, it would appear that attribute dimensions
résulting-fr@m principal components analyses of jobrélcment profiles

across large numbers of diverse human attributes would have the best

,\)
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APPENDIX A

Methods, ﬁ@éels, ibbreviations, énéznéscriptians Associated
With the 21 Methods of Estimating Job
Ability Requirements Used in This Study

--Critical Behaviors

11} =
= 7] <]
o = 5]
+ + =
It o I
= = Q [=] ==l [#7]
o n 2 L 1
0 4 B UL oW H
rI;j Q@ 3 i BT 0
80797 % .4 g
= B BN ﬁ,, =] e .
1 X X |sumMxp Sum of the cross~products for each att ibute
computeﬁ from the FULLXP. matrlx' )
2 X b4 MEANYD Meaan ai the crass=graéucts for ea:h attrlbute
: : computed from thie FULLXP matrix
3 p % ABCGVE . [The nunber of cross-products computed for b
each attribute from the FULLXP matrix which
. fell above the grand mean
a  x ~ ¥ |BELOW |The number of cross-products computed for
1N , , each attribute which fell below the grans
N mean - : :
5 ¥ b4 ABORLL The ratioc of AROVE/RELOW
6a X X oCT2 The % of Crauq-ElﬂﬂuEta computed for each
attribute for the FULLXP matrix which fell
into Quintile 2
GL ¥ X7 T3 The % of cros ﬂ“praducLS computed for each
attribute for the FULLXP matrix which+fell
into Quintile 3 : _
Ge X X verd . [the % of cross-products computed for each
L attribute which fell into Quintile 4
! i e IR * |The & of cross-products computed for cach
' attribute which fell into Quintile 5
7 b4 b FRRH The sum of the cross-products computed. for
each abitribute from the FULLXP matrix
Lor Lhose clerent-attribute pairings where
the job element rating= 5.0 .
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X
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MEANS

JR1SUNM

RIMEAN

Inzsun

R2MEAN
R2NUM
MJ ALP
KIi’;l 7
N7

sADADR

BRUGAT

- 17

The mean of the cross-products computed for
each attribute from the FULLXP matrix for
those element-attribute pairings where the
PAQ job element rating= 5.0

|The sum of the cross=products computed for

each attribute for the RIXP matrix

The mean of the EI@SS‘PI@&UCﬁS eéméutéé for
each attribute for the RL¥P matrix

The sum of the cross-products computed for
each attribute for the R2XP matrix e

The mean of the cross-products computed

for :
cach attribute for the R2XP matrix o

The number 6f cross-products computed For
cach attribute for the R2XP matrix
Job

ob attribute profiles developed using the
23

Karquardt attribute dimensions
-attribute profiles developed using the
new attribute dimensions

Job

Job attribute dimension scores for the 17
new attribute dimensions

Dimension -scores for the 7 R-type dimensions

Job attribute dimensions values resulting

- from a conbination of data .fiem both the

seven. R-type attribute dimensions and the
17 O-type attribute dimensions



APPENDIX B
Principal Components Resulting from Analyses
of the Six Major Divisions of the PAQ

Components resulting from the analysis of PAQ job elements:

division 1, information input. A Q-type principal componenets analysis

was carried out using the job elements in the Information Input

division of the PAQ (job elements 1-35). This analysis yielded a total
of three principal components accounting for 69.4% of the total variance.
‘The interpretatighs associated with these three dimensions are givén
bhelow. )
, () Divisian 1, factor 1: visual perception/interpretaion---

this dimension accounted for 47.1% of the total variance.

It is a relatively broad dimension characterized by job

activities which involve the Eercégtiénvana/ar interpretation

of visual input from the job. ! 7 )

(2) Division 1,*factgr 2: ncn=visual7gézception/interprétatiani%i

this dimension acecounted for 13.5% of the total va:iénce,

(3) Division 1, factor 3: body movement sensing/ balance---

on this dimension. They are characterized primarily by
the iégrée to which the sensing of physical movement,
position or balance, such as is necessary in the use of -

mechanical devices, are needed for job performance.

i

i " Componaonts resultine frﬁmrigg;ﬁnuiysis of I'AC joby elowmonta:
division 2, mental processcs. M O-type principal cemponents analysis
. was carried out using the job eloments from the ﬁuﬁﬁﬁl
division of the PAD (job cloments 36-49) . This analysis resulted in a
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total of two principal components accounting for 85.0% of the total
variance. The interpretations as%ééiated'with these dimensions are
given below.
{1) Division 2, factor 1: reasoning, decision making, and related
mediation activities---this dimension accounted for 45.9%
‘of the total variance. It is a rather broad dimension which
involves activities which depend upon reagﬁﬁiﬁg; decision
making or similar types of mediation processes, 'and which

necessitate the acquisition of such mediation "skills"

(2) Division 2, factor 2: intearating information===this dimension
accounted for 39.1% of the total variance. Job activities
included in this dimension are those which invelve the

collection and integraticﬁ of information obtained from the job.

Components rgsulg}gg_ﬁréﬁmphe,aggiysig of PAD job elements:

ﬁiYi§iQﬁi3}MEDEEWQEEPQ§17 A Q-type principal components analysis was

carried out using the job elemonts from the Work Q@;pg;,aivisiaﬁ &f

the PAQ (job elements 50-98). This analysis yielded a total of three
principel componenets acccounting for 84.5% of the total variance. The
interpretations assaciated with these dimensions are givén below.
(1) Division 3, factor 1: nanual manipulation/control--==
this dimensions accouled for 33.9% of the total variance.

It is a broad divensicn  including a large nunber of PAQ

job elements. It 1s charactevixzed primarily by job elements -
which involve sgm; form of wonipnlation and/or the control
of various materials/dovices: ervesiated with the jéb;ﬂrhur

.

(2) Division 3, factor 2: hendling/aoneral=body activitieg=—-=
this dimension accounted for  25.0% of the total variance.
It is characterized )y aclivitics vhich involve genaral body
movenment: and/or the pihesicsl bou-iling ar'm;njpuiatiﬂn of

various types of mabor i e /Coviosn,
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(3) Division 3, factor 3: yaried ‘physical/controlling activities-—--
this dimension accounted for 25.6% of the total variance.
It is a rather broad dimension including a large number of
PAQ job elements. It is characterized primarily by job
activities which involve a variety of physical activities in
the operation or control of equipment and/or the handling

or use of materials or devices associated with the job.

Components :espltinq_fromﬁthgﬁanalys;s of PAD jo0b elements:

division 4, _relationships with other persons. A O-type principal

components analysis was carried out using the job Elcﬂéﬂtg 1n the

Relations ships with Other Persons d;v151an of the-PAQ (1Qb clements

€9-134). This analysis yielded a total of twvo Prlﬂﬁlpal campongnta

accounting for 85.0% of the total variance. The interpretations

associated with these dimensions are giveu below.

(1) Division 4, factor 1l: interpersonal communication--- this
dimension accounted for 71.5% of the total variance. It
is a very broad dimension with significant loadings on
a large number of PAQ job clements. It is characterized
primarily by job activities which involve interpersonal
comnunications carried out for different purposes and
with different types of pzople.

(2) Division 4, factor 2: unnamed---this dirensiocn accounted for
13.5% of the total variance. Some of the dominant ggb
related to en: another, and thus, no lnterpretatlgn of

this dimensi¢n was made.

i “ﬁh Fl stentks

Tof

was carrried out using the PLO jol-

divisior of the PAQ (job clonents 135<150) .

63



(%3]
\"—J\

. _APPENDIX B (Cont.)

total of three principal components accounting for 71.6% of the total
variance. The interpretations associated with these dimensions are
given below.
(1) Division 5, factor 1: personally demanding situations—-—-
this dimension accounted for 29.0% of the total variance.
It is characterized by job situations which are largely
interpersonal in nature, and which are typically viéwed
as being demanding and/or frustrating for the individual.
(2) Division 5, factor 2: unpleasant physical environment—--
this dimension accounted for 21.7% of the total variance.
It is characterized by situations which are generally
considered unpleasant in nature.
(3) pivision 5, factor 3: hazardous physical environnent---
this dimension accounted for 20.9% of the total variance.

- S It is characterized by jobs which are gcneorally considered

to be hazardous in naturoc.

s of TAD job elemznts:

A O-type prineipal components

analysis yielded a total of four princip:l composenis accounting for
73.6% of the total variance, The interprvtations casociated with these
dimensions are given below. v

(1) Division 6, factor 1: sclizdule¢,/ uwork abtire--this dimension

is probably without real reania sinee the median ratings

across almost all of the 49 o il s are "0" (of no :é]gV§nzc)

for the job elemouts in ihin o bcioa. The Gimmusion

accounted for 28.8% of the tais' woviod s, Thesa job elements

which received subntantic! Jooon en Wlin dimensien ore

characterized by the worlh a<he- ! o ov nr: ol timethe- -

incumbent spends on the job o o toee of allive he mest wear.

64
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(2) Division 6,.factor 2: routine/repetitive work activities==-
this dimension agzéunﬁéd for 16.3% of the total variance.
It is characterized primarily by job situatiéné in which

" Wwork procedures are clearly specified and agtivities tend
to be routine and/or repetitive in nature.

(3) bivisien 6, factér-B: ﬁab responsibility---this dimension
accounted for 16.2% of the total variance. It is characterized
primarily by job elements which reflect the level of
responsibility for various duties/aspects of the job.

(4) Division 6, factor 4: attentive/discriminating work demands=--
this dimension accounted for 12.4% of the total variance.

It is characterized primarily by job situations vwhich

involve vigilance or attentiveness, ox in which the jcb

%

=

incumbent must be attentive to detail or be alert to various

stimuli in the werk environment. -

b

Q T .
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Job Element Dimensions Based on Component Analysis of Job

53

Element Attribute Erafiles:iPAQ Division 1, Information Input

Attribute Dimension-and Job Elements

with Loadings of .45 or Above

Rotated Loading

Factor 1: Visual perception/interpretation

Inspecting
Pictorial materials

Man-made environment

Materials in process
Depth perception

- Estimating size

Visual displays

Features in nature
Estimating quéntity
Eeaf‘visuai differentiation
Color perception

Materials not in process
Quantitative materials
Pattern/related devices

‘Far visual differentiation
Estimating speed-process

Art or decor

Judging condition/quality
Estimating speed-moving objects
Events or circumstances
Mechanical devices
Estimating speed-moving parts
Measuring devices

Behavior

Written materials

Estimating time

.91
.90
.88
.88
.87
.87
.BG -
.86
.84
.83
.Bl1
.81
.80
.79
.79
.79
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Attribute Dimension and Job Elements
with Loadings of .45 or Above Rotated Loading

Factor 2: Non-visual perception/interpretation

24 Sound pattern recognition .86
16 Non-verbal sounds _ .85
25  sound differentiation .82
15 Verbal sources - ' .72

is Odor ] .64

el

.19 | Taste T ) .61
35
17  Touch , L .45

=

stimating time : . .47

Factor 3: Body movement sensing/balance
26 Body movonent -.86
27 Body balance : -.75

7 Mechanical devices ) ' =.46

| ., 67
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"APPENDIX D
Job Element Dimensions Based on Component Rnalysis of Job

Element Attribute Profiles: PAQ Division 2, Mental Processes

55

Attribute Dimension and Job Elements

with Loadings of .45 or Above 7 : Rotated Loading

Factor 1: Reasoning, decision making and related

mediation processes

46 Job-related kncwleage ’ ——

- 47 Tra;n ing

37 Reasoning in problem so0lving

36 Decision making

- 45 Education

a8 Amount of glannlng/schééul;nq
44 Short term memory

" 40 Analyzing infarmati@n

39 . Combining information .

48 Using mathematicse
Factor 2: Integrating information

43 Transcéibing

42 Coding/decoding

41 Compiling

39 .. C@ﬁbihing information

40 Analyzing information

48 Using mathematics

-38 Angunt of’ Planﬁlng/gchedullng

36 - Decision making

37 'Reasahiﬂg in pfablem zolving

‘44 ' short-temm mamory

.82
.80
.75
.64
.62
.57

.91

.91

- .B3
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_ Applica
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el

.86
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.80

fKéybaé:a

‘:LMaterial rmﬁtlm;11ng

: Arrang1ng/stJL*

~Pawer;d nol- fre.

Varlabla Hf‘Ltluf‘ i‘t:mt J_Gl

“-,MEH—PQWETEQ non- E?Qﬁlﬁan

,Maéhiner/chulwruuL

Frequéﬁ djus Lwn‘—hand «

o Contlnuaus,hanv P‘ﬁbr@i%

Eyé/nandstaat cﬁévn;natiﬁ

Gu;rq

, Haﬂdl 1'1"1{3**(?{; Vi S

Limb movement witliouk vis

. ,if‘e;,dlana. S T O

tools

@ntrals

1

ual contact -

ST 3 B

. ‘,.“: . ED ’ -
L“;EQ L i
7!59, o




. APPENDIX E (Cont.)

Attrlbute D;mens;an and Jcb Elémentg , _ o , Ll
W1th Laadings of .45 or Ahove . ¢ Fotated Loading -

‘Factor 1 (cont.) Lot

i

O

e, ! e e

fSQj;x'Phy51cal handllng; SR R 7_ %f7 .58 e
‘. 55>!_7AEtLVat1§n rantrmls Lo L e R T 055

61 'F;xeg gett;ng cantf515'7  :,f R N U ~53
51 - Long handle tools ‘ 7 B

96 Haﬁdséafzgééréinatign';' —— - :
' . LU e
Factpr*zz“Hanaling{genérgl—bﬂdy activitiecs

85>'- Level Qf Physxcal éxartlgn ' R L ‘ '_ .92

87 Standlng e T L SRR - I

,EIEV Ealaﬂ:;ng T ' , T T IR 86

g8 . Walhlng/mmnlng o o 7 ?85"-'
83 - H;ghly skllled bad; cnzldln tion 4'!114f7 » 0 e .83

- 59 Ellmblng T e B2

”af;fSQu : hneel;ng/ Légpang ‘ ; T ,127.k' 1v Vl‘f'fy>'  fié7g777;:; ‘
o868 Sitting’ . . ffﬂf};;.;,m'? ”7‘fﬁ;j}w:f; S
5} 1ong handled tools T

.82 PﬁYéiéalrhéﬁﬂiing' ‘7' S h » '_ ’ > PR .62 |
~ 52 . Handling aevicesftaal?—<,‘-*‘?ijiz'ifffffl11 e e2n T
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‘;Ei,,j Fe%d;ngﬁa;f bcgl;ﬂq

- 68 ‘Man powcred. veh:giﬁﬁr

O 73 - Manhm@vcﬂ mobile -cquimient S oo o .54

BG Af’f’ﬂjlgi'ﬁﬁ/r“:é‘t {: ”ug : o e - 7' ' n ‘:53

cas.’ leb mav‘rmnr with ngL vinunl oondoed : "7 o ST .52
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- Attribute Dlmen51§n and Job Elementsv o o i
w1th Léadings Gf 45 or Bbave R@ﬁétéd>iééiing:
Factor 2 (éant.ii i 'b,’ :
’ 77 Manually modifying .48,
94 Egé/handefaatvéagrdinatian .48
60 - Activation controls .46
Factor 3: Varied phy sical/controlling éétivities
71 Powered water véhicleé B .84
69 PéWéfé@ highﬁayjrail vchicles 84
S 72 Aif[éﬁaéé:v&hiclési' | .84
75 . Réﬁéte’g@ntralleﬂ equipment . .83
74 épcrétihg cquipment a | - >‘Eé. )
70 . Powered mobile equiéﬁeﬁt‘ ' *80
,57; " Continuous fé@t‘céﬁtrai 71
G8 NanEPGWErﬁﬁ‘vehjgj¢5v Tn T
65 FlgquEﬁtTé‘aﬂjQFLei foot cgntrals =71
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APPENDIX I. z
List of Tw nty PAQ Attrlbutes WH;Eh
Close ely Match GATB Test Data
Cagnltive attrlbutes- -
: wVerbal camprehen51an o ) ’ 1
Word fluénsy_ .
',‘foral'écmmmunieatiéﬁ'
~ Numerlcal gamputat;an e e < o G o —
.
IVVleérgEﬁt thlﬂklﬁg
~ Intelligence - . o
R Pe:ceptualiattfibutgs:« 7 e -
- '”Viéual form gercéétian :
. PPfEE?ﬁual sgeed
' Clasure
sgatlal v;sﬁalizatién,_v .
: Near v;sual aﬁu;ty S 7;>:1 7_”ﬂ“  ;;;TA;;;j b :
i Far v1sual aculty
: Psyehnm&tar attrlbut" ety

. F;nger dexterlty
: Maﬂual dexter;ﬁy

':Armfhana 9351ticn1ﬁg

‘Eye/hand caaralnat;an,y;

"‘Resganse ;ntegrat;cn

Speed of limb mgvementf
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PAQ Attributes Used as Predictors of Mean
) Test Scores on Each of the Nine GAIE Tests
Test G, general intelligence:
 Verbal comprehension
Arithmetic reasoning
Convergent thinking
Diveigent_thinking 7 R
R - Intelligence
'Spaﬁié; orientation
. : Tesﬁvv,{vezbal.ability:
h ' ‘Verbal comprehension
. Word fluency
- Oral comnunication -
Test N, numerical abiliiyg ' o
: Numerical commutation -
Arithmetic reasening
. %= Tegt S; spatial~abiiity; :
S?atiél §1s§aliz;tién,
.Test P, form perception: - = -
. Visual form perception
i . Egrgegtual speed -
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Test P, férm Eerceptlgn (c@nt )

”CQEVEEQEHfrthiﬂklﬁg

Spatlal v15ua1;gat1§n’

Near v1sua; acu;ty

Fa: v;sual aaulty

7 *1f1cal‘tiezcept1§n

Ver bal Eamgrehéng;cn

EiPercePtual speed

Near: v1sual aculty

.. Test K, motor coordination:

"Fiﬁgér?dextEfity5V-

" Manual dettsr;ty

- Manual dexterlty
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- Test H,,ﬁaﬁugl'éeité itﬁéﬂi
’ : _Fiﬁgér §e§£e§iﬁy;‘ - N
© Manual dexterity
:'éfﬁ/haﬁﬂ pésiti@ﬁiﬁg: 7
Eye/hand coordination - §

. Response integration' -




' BPPENBIX K
= Papulat;an and Sample Regressian Equatléns
- for Adjusting the Crlteglan of Mean. Test Scores -

.45v+ 42N+, 335~ 03p-. Dlg—iazgé.01F+ 01M
V=1 39Ge 46N~, 395+ D1P+ 1dg+ 07K+ Dth QJM
N=1.45G-.50V-, 415+ Qé?+ 140+, DEK- GQlF— DlM
8=1. .B1G-.69V-. 55N+.25Pﬂ.G§Q=.02K+.QSF= GlM .

P==,24G+. 04V+ 22N+ 418+, 410+, 08K+. 1QF+ GSM', -

Q=-.09G+, 31v+ zans.oas+ 3zp+ 1;K .04r- . 02M -
K=%.34G+ 29v+ 22N-. D4s+ 11P+. z§r+;o75+ 27M
. F=si13c+ aqu GlN+ 158+.17P+.10Q+. 09K+. 37M
'fmg .203= 27v— 5aw-7035+ ;5@—§05g+ 38E+ 39F

Sample equations: : ‘ — _ _ 7 B
G= .53+, 43NEr328 ﬁ?‘f§5§5 TAK=s 03R4, DD;M' - B T o
V=1.40G~. 51N- \24P+.21Q+.29L+,01F-.02 ﬁ e
N=1.79G-. scv~ SQ:— D€P+ 10Q+.23K+. 003F+, GGSM e
. 8=, .89G~. 78V=" 72NF 27p=.140+. lEKerEF+ 01M _
P= .48G-.73V-. 11N+, 378+, 57Q+. 27K+, QBF*,DlM = P
. Q==.53G+.80V+. ESN%.ESS+ 7204+, 15K=1 05F+. 0L T
K=-1.26G+1. .01V=. 518+ .195+. 3ap+.1zg+ 02FH.06M LT
fgs-.sss+ .94V+,13N-.485+1. 74P~ 860 ATK. 35 o nkE
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APPENDIX L )
D Subsample of Jobs in the sample Sorted
in. Desé;nd;ng Order Acegrﬂ;ng to tha Mean ores
on the GATE Mat@r Cagrﬂinatlan Tesﬁ K B .'.}.:\:f L

Job Name o R Mean Score

Biologist L T 125

;SElEnElf;C pragrammgz SORUNNURLRSIA, ¥, V- WU SO
Pragfammer analybt N  ,  71,7 S 119-;; o -
:‘V,Pharmac;st o 119
Persomel intefiever. . 117

| Tool clerk D R

" Life insurance CQFPEH sation analyst 117
Job analyst - L 116
»,Salary administration analyQt . - 1le
 State sghaal ca;cwa ker o '1_ 115 -
"Camputer operator - » ‘ | 7 1147
: Clerksstenag:aphgr ] . - o  il3 )
’Statistlcal typ;fL . a.f.  - '_t‘ '113,,1¥7~ ,»;v‘,r »;':w';“:‘57
-,'Electrlcal pEQQELL endincer —,”:iiléﬁ IR e

 ,A:Qauntant"' , 'rftgf;ﬁ R & R

Auditor - o2 ol

Industrial artist ’7  e 111
 Supermarket cashier 7110

" Police patralman N ~. 109

“keypunch operater . tog . oo .

‘iTéléthﬂerépéluLDr e e t'vM iDE
‘fPunch press apezaccrf = S e
Plumber g

_Irenworker' . . . .7 86 -
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