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This report. is .the final report based on the contract referred to above.

In'large'part it is a summary of the,seveygl studies thathaVe been carried

out 'under the' provisions of this contKact. All of these `studies have in-'

.
volived the used a structured job analysis procddure called the POsition .

Analysis Questionnaire (PAQ). This job analysis instrument ,consists of

187 ,job elements orgaized into six divisions. In 'the analysis of a job

with the PAQ the relevance of the individual elements to the job are 'rated
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using any of, several rating scales such a

..111 ' .7 7' '''''''"*"..11111r.moiormogroo, ,

importance, time, etc.

,The several studies-carried out ilicluded.th6 following:
The rating "of the'rekvance to the individual job elements, of the PAQ,

of each of 76 attrAbutes, this resulting in an,attribute profile for
each of the.. job elementic ,

..

A'series of principle components-anaiyses.of these 4ttribute'profil9s.,components-
A series of principle components analyses of data fox a sample of 370th

%_.. jobs, this r4sulting-in.the identification.of 30. "divisional" job
dimensions, and 14'ft.eueral". (0) job dimensions. .

,

The use of 44ta baseccOn the.PA(rin the context .of job component
validity. (that is,.the static4al esitimation'of'aptitude requiretents
,for.jobson the basiS of job analysis data). . :'

The use of data based on'teh PAQ for the estimation of compensation

rates of jobs. - .. .... '. . ... : . ,

6. -The use of a special Navy'version,of;the PAQ for the analysis of cam _

'pensation relevant to enlisted billets on three aircraft carriers and .

in air squadrons (in particular, a comparison was, of the re-

latioAhip tween,the--compenSation for enlisted personnel as coin- ,

.civilianlabo market. ;with,correspOnding characttristiCsY.--

ITT
pated with't compensation. that would-be appropriate for jobs in the .4
The:devefopment ofjob clusters"based on 2 clustering procedures (thei
BC -TRY and. the CODAP prdcedures).' ..

.'-. ,

..

e,

The analysis of the r414tiOnShipjietween:job characteristics, personal
interests, and responsedisposii-64 of individuals Al related to job
satisfaction-(this-Study being carried ,out .1ith jObi and job inr."

cumbents in th6telephOne:industr,

910M101014---

4

. .

In general terms, the results of these several studies lend further
.Support for the use of data from structuredAob.analygis proceduresfor-
,various,persontiel-related objectives,

o

9

.

6

t

9 0

SECURITY CLASSIFICATION OF THISPASIERMan Data inIehNO

.5



a

rtA

iv

TABLE OF CoNTENPS., A.

p. Page.
INTRODUCTION' 1.

The Rationale for Structured Job Analaysis.P):ocedux:es / 1
The. Analysis Quedtionnaire 'PA,Q).'. 2
Previous Areas of!Resesich with the Position .

/,
.Analysis Questionnaire

,, 3 '

.2ATINGS OF THE ATTAIBUTEqtEQUIREMENTS"OF PAQ

JOB B14110MTS.:.......

0

kb

4

,tro 4

3

Raters .t
. ..t

Rating Procedurese... -
.

.

'3'

1
. 3

Derivation.of Attiibute Pr,ofiles...,......,... . 4
- Reliability a Ratings '44 .. b

l 1

.

DERIVATION 'OF JOB DIMENSIONS 5

Job Dim4nsions Based on Job Data' 5
<. I-.

Job Samples ,.
..

-.
Now*

:-.5

Component. analyses carried out .-

4 5
Method of analysis 6

.Results -
1 6r

ri. 1
Job Dimensions,Based on Attei u e'Profile Data -6
...Typed of analyses .

.. 6
Method.

, ,7
Results... /

coo.. ..... sH 7:
. /

Di-scussion
I. --

7
-Identification of Job Dimensions id

JOB COMPONENT'ALIDITYTASED ON PAQ .DATA

Data Used 'in Present Study
Sample of Jobs
Analyses Performed
Results
Discussion

JOB COMPONENT 'METHOD FOR ESTABLISHING COMPENSATION RATES

0.

0 ..

;10.
0

11

12

12

13

0
14

14

15
16
16

17

17

17

18

. .,

Simple of Jobs

PAQ-Baied Data Used 'as Prdictors
ResUlts

ftbiscussiOn...,

THE ANALYSIS OF RATES OF NAVAL COMPENSATION
. .

Position Analysis Questionnaire AQ: Navy,Edition ..... ....
Samples of Naval BilletS i

p
' Comparison of Naval and Civilian Compensation

.1(

4



O

V

TABLE OF CONTENTS (con't)

THE ANALYSIS OF'RATES OF NAVAL COMPENSATION (con't)

CSaiparison of Naval and Civilian Comp,ensation . ..,I,
i Bases of computation of.naval compensation

18

18.Correlations between civilian and naval compensation 18
Comparison of .mean naval and civilian compensation rates 18Discussion' "

' 19PAQ data for Establishing Pay Gradeslor Naval Billets:, , 19.Procedures and results
19Discussion

. 19
,

JOB:AND:PERSONAL FACTORS AS RELATED TO-JOB SATISFACTION..,
,- .-0

;Sample .

20'ata Collected t

.:20"

a .

Analyses 4
....

, . .20Results'
, .21Discussion

,

:,22.

PDISCUSSION
. :

.
.23,r

LIST OF TABLES

Table
Page1. Summary of Jpb Dimensions Titres..
8.
.24, SumMary of,.. Cross- Validation Coefficients'of'Job

DimensionScoreg.with Three Job.Criteria.Based on Scores on Nine
Tests.oftIncumbents on. VatiouslJob*

13
.

3.. Multiple atrelations and Crossrlialidation Coefficient's
ofIlegrestio4IgUations Baged on Job pata'of the PAQ Used

,to Predict Compensation Rates
16

.

Olt

r.

SO.

/



1

INTRODUCTION,.

heeto'resear'ch carried out under the prOvisions of this contract

represents.a Continuatiop of a research ptogram,dealing with the

development of a structured job analysis procedure; and the application,

of data based on' such a-procedure in certain Specific contexts. This

particular report cons*s of a recapitulation and summary of the

, deiceral technical reports that have been based pn'the various phases

of the program.. , ,

4, .

The'Rationale for Structured Job Anal sis.Procedures

itruCtureci jobanalysieprocedures provide for the analysis

df various jobs-in terms of each of a number of "units" of job- .

related information. Such procedures tyRically provide for, the

,analysis of any given 'job in .terms of the relevance of'each of the

"units" in question, ,the analysis usually being in terms of either'

a dichotomous response (SuCh,as. whether the item does or does not

apply to the job):, or by theduse of a rating scale indicating the

relative extent to which the item does apply.

There are o course many different "clases"pf job-related

informationythat can ''be used-in Structured job -iidlysis procedutes.

. In this regard, McCormick (1959) differentiates between what are re-

ferred to as "job-oriented" versus "worker-Oriented" eleients. Job-

4 oriented elements tend to characterize job activities-in-term -of

what a worker accomplishes in a job, expressed in terms that are .

relevant to thetechnology or processes of, the job in question, such

.
as operating a. sewing machine, repairing refrigerators,. grinding'

castings, etc. On-the othet hand, worker-oriented job elements tend

to characterize the human behaviors that:are involved in job activities,

such as the-nature of the sensbry, perceptual, mediation, and physical

activities involved in jobs.. For certain operational or research pur-

. poses the use of a'structuted.job analysis procedure that prOttides .

'for characterizing the job-oriented activities of -jobs would be most

relevant. The most extensive work along these .lines has been the

develOpment,and use of. task inventories by the Unitect.States Air:Force.

Ofthe other hand, for other purposes, structured job analysis

procedures based on.the use.of worker - oriented activities would_be.

more appropriate, especially for reflecting the similarities and dif-

ferences between and among jobs of differenttechnologies in'terms

of various iYpes.of human behaviors, if there would be any similarities

between And. among the jobs of the butcher, the baker, and the'candle

Mick .maker, these would be revealed by the useOf a job analysis.pro-v

cedure based on the use of worker- oriented job elements.

The rationale for the use of Structured job analysis procedurea;

of these or other types, lies primarily in the fact that' such/

procedures can provide for the quantification of job-related data.

In turn, it is reasonable to expect that quantified job-rel = ted data

could serve a number of potentially practical purposes.
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The Position Analyikalestionnaire (PAQ)

Form V of the. Position Analysis Questionnaire (PAQ) .is a
structured'.job analysis procedure consisting of 187 job elements of
a worker-oriented nature. The previous form of. the PAQ, Form A,
has been used in a previous research (McCormick, Jeahneret,
and Mecham, Report N6,6, June 1969). The resent study involved
the use .of Form B of the PAQ, which had been developed as A'part oF:

cthe previous.projeci,

.
A The PAQ was developecin part to parallel the conventional S -O -R
(stimulus-organism-response) model of ,human activity, which is.predicated-
On the concept: of a stimulus acting upon an organism to, bring about a
response.- In. terms of the activities involved in jobs,. these
aspects of human behavior can be viewed as .informstion4nput, mediation,
and work.output. ..The .PAQ includes job elements dealing with each
of these three, and in addition includes elements-dealing with inter-
personal relatibnships, with the' work contexti.and with miscellaneous
charactettstics.,.Following is a list of the divisionp.of.the PAQ
with.a couple. of examples of job. elements within eaeh:

0
Division of PAQ

Information InpUt

2. Mental Processes

'3. 'Work Output,

4. Relation.ships with Other.
Persons,

Job Context

Other Job CharaCteristicrs-
,

`Various types of rating scales are provided for use in analyzing
jobs with the job elements. Theseinclude such scales as "Importance,"
"Extent of use;" "Time," etc.. Most ,of the rating scales are five-,
point scales ranging from "0" (does not apply) to "5" (the highest
scale value). Certain items are analyzed by the use of a dichotomous
scale (such as "does nd apply,".or "does.aPply").

Examples elements
.

Use of written taterials /

Near- visual differentiation!

Level of reasoning in problem solving
Coding/decoding

Use of kAybOard devicei .

AssemblingidisasseOling

NegotiatiOh
Job-relay d personal.contact

Nights* rature,
Interpersoinal c0flict situations

i 1

-

Specified Work pace
ount of job-structure
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previous Areas of RestEltalsiti°1------261141-
In' general terms, the previous research with. the PAQ was

. directed toward two -objectives, nametii..thosi .of,possible use of . L

PAq -based data as the basis for the establishment of 'aptitude require-6
Merits of jobs, and fOr use 11 the establishment of .compentiation
rates for jobs. Since, previous studies are reported .elsewhere

. they till not 'be reviewed here. , (Readers' are referred to the 'following

'sourcest----Xecham andMcCormick, Report No. 1, Jan. 1969; Jeanneret
and McCormick;Report No. 2, June 1969; 'Mecham and McCormick,
Report No. 3, June 1969t4echam and, McCormick, Report No, 4, June,1969;
MtC9rmick, Jeanneket and Mecham Report No, 5, June 1969; McCormick,
Jeanneret, and MeOham, Report N6. 6, June0.960; and MtCormick,'
Jeanneret and MecheM,. 1972).

j .

RATINGS OF THE ATTRIBUTE REQUIREMENTS OF PAQ JOB ELEMENTS' o

For certain purposes relevant to ia couple of the later Studies .

to. be reported, arrangeilents were mad for obtaining' ratings of the
"attribute requirements" o the job mients of the PAQ. . As a
construct, any "attribute" s somewhat akin to the concept of a
human "trait" or IqualitY.". SOmeof the attrib44eS used in this
phase of the study charact rizfd what are commonly thought of as 0
aptitudes, such as 'arithme it Sasohing, intelligence, and finger
dexterity. Others 'dealt thmarious types of "situations" and
can be considered. in.terms of the 'requirement for the ihdividual to
"adapt" to the* Situation. '.Some examples include: variety of duties;
dealing with people; working alone; 'and' pressure of time. Ratings

the am-Mute requirements for 68 such attributes had been obtained:.
as related to )the job' elements of Form A.of the FAQ by Mecham 'and
McCormick (Report No. J., Jana 1969). In the present iltudY ratings'
were obtained for the job elements_of ForM B of the PAQ that were new
or different from those included in Form,. A4 and,. in addition, ratingi
of the relevance of eight additional attributes were obtained, making

" a 1:otal of 76. such attributes (Marquardt and.McCormickv Report No. 2, 1974).

Raters

Most of the raters were psychologists, especially those from
Division l4 of the American Psychological Association (DiVision
of Indus6ial and Organizational Psychology Consideripg the combined
set-of ratings obtained from the previous study and the present study,
the relevance of the individual. attributes to the job elements were
rated by at least 8 but not more than 18 raters.

Each rater Was asked to rate the'releVance.of anywhere from
one to three individual 'attributes to the job eleMents in the PAQ.
In particular; they were ,asked to rate on a six-Point scale (0-5) how

\

1
This section is based: largely on'a report, y Marquardt and McCormick
(Report Nor 1, June 1970.



relevant, important,/or applicable the attribute being rated was to
\.each j.db element in the PAQ. They were instructed to consider

- each PAQ job element as though it were very important Yll'a (hypothetical)
job.

\

,,,/,A
i. .

,

Derivation of Attribute Profiles ,

-For each of ,the job elements the median value of the several. .

ratings for-each'attribute.was derived. Thus, for. chat job element'
there would be a median rating on each of the 76 attributes. This
'sett of medians was considered to comprise the "attribute profile"
for de job element in_questiom. The median values were used to
characterize the attribute profiles, rather than the means'; In
order to minimize the possible effeCts of occasional extreme ratings.
As a hatter" of interest, however, the correlation between the means
and4uedians across the attributes was of.the order of .97.

Reliability of Ratings

,CoeffiCients of rel ability of the attribute ratings for the
76 attributes were compdt d,across 182.of the 187 lob eleients.'

(Four job elements'were m t used ift\he process because they were
"operi-ended;" further, the job_eledent dealing .with licensinecerti7

.

ficat:Von vs:hot included n this re;Ung process.) ;Iqraclass cor-
.

li

relation.c

g

efficients were computedtbr the several ratings_ for
each attr bute.. In turn, t eflpearmap-Brown prophe y formula was used
to estima e the reliability of the filean'attribute r tinge across

.1411 raters for each attribute. (Althodghthis form la. applies to
the relilbility Of'he mean ratings, the median rat ngs were, for
all pracp.cal purposes, esseittiallhe same as the teansO'The -
reliabi1ity coefficient o the pooled' ratings .for he various" job

; ,

alementi genet;ally were .8 :ard above. .A frequency distribution
of the pooled coefficients1of reliability by class ntgrVal is
given below:

.\ i

Class interval \ T eCE. ttri114.
To i alonal1 of correlations

\
..A_pritudinal -V, ,

7 .39.90 and above 57
'.85 to .89 5 17'

.60.to .84. - 4. 6 , -10 .

Below 1. : 9 10
.......

49 27. 76

. It s be seen that 39 of the 76 coefficients. were 90 or above, and

----- that 56 were .85 .9r above. he reliability of the aptitudinal at.,

tributes .was generally 'higher than for. those ofa situational nature,
as indicated by the fact that 44 of the 49 coefficients were .85

or above. The. end r4sdlt of this ratin: process consiated of the
development of a matrix of attribute pr files for-the job elements
of the PAQ.(Marcmardt\and McCormick,-Re ott No. 1, June 1972).
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'DERIVATION OF JOB DIMENSIONS2'
s

1 c
,

,

Princip component. analyses,. were carm44 _otAX with two sets of
PAQ-based d to.. One set of :such analyises rwas based on. the actual
analyses o jobs with the PAQ'. The resulfzing job dimensiono will be

. ,referred. o:as.being based on jOb data. The other set of analyses
. was based of thel attribute profile data. described) above, and will be

,

so referr 4 to.. The components resulting from the various, component
r analyses re referred to as job dimensions,

6. ,,

Job Dimen ions Based on Job Data

, ! .
. . ei'*

.
: Sveral sets of principal component and4ses werd--based on

analyses of '`'jobe with the PAQ. _

4

, ' ,.'
Al :'..44sariw.e._.:,The.?%pAQ analyses Rsed. in t e component analyses
of job data were drawn from a pool ot,approximately 8,000 analyses
that have been Carried.,out by approximately 125)organizations that
had used the PAO for some o' erational purpose'', Or that prepared
thePAQs specifically for u e.in the research 'roject. For the pur-' .

pose of the component analyeeer a sample of ,:,37 0 PAQ. analyses was

.

rr 1

drawn to be reasonably representative of labia force employment
in the United States in Athe occupational. ca egories.of Ole Dictionary, . ,

of Occupational Titles. Although' the' dist butiat of jobs in the
o sample tended to apprOXimate the occupatiOnal distribution of the
'labor force by major ocppational:category, there were certain
categories that were somewhat under - represented and others that were
simiewhat- over-represented. These 'differences in part were dictated ...
because of the types of jobs included-within the total pool of 8000.

.
(

y Component analyses carried out. 'Seven of the principal ...
.eakponent abalyses were based on data:for the job elements within
each of the six. divisions of the .PAQ. For the' first five, divisions,
a separate 'analysis was tarried. out '14.ith.fh job elementswithiti
each of those divisions. In the case of the sixth division (other
job characteristics)- two separate analyses we e carried : 'Rut, one,

for each of two sub -sets of the 'job elements in this divi4on. The
job elements in this division consisted of -two
these were rated with 5,- ,*.t. 67point.raeing scale

in the analysis, of job .elements in the previous
other fifteen job' elements in this division.were

ypes. Nineteen of
'Ouch as used
ivisions), The ,

f a dichotomous ,

nature, in that each job element'' was con'sidered as applying,, or
as not applying) to .a giVert. job,. These job elements included those,
deallng with the type of apparel worn (such as business suit or dregs)
and with work schedule factors (such as regular hours versus variable
414 ttwork). These seven analyses are referred to, as "divisional"

analyses. The'eighth analysis was carried' out with 168 of the job
4

2
This section is.based largely on a report by Marquardt and McCormick
(Repott No. 2, ,Sept. 1973).

12
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elements pooled together.; (The elements for which the dichotomous,

.jscali and those of a)1write-ie nature were not inoluaed.) Thit e ,
,analysis is

4
ref erred to as an:overall or general (.G) analysis.

$j - , .. , '
' ..; lktilasL lavattlit. All of the.plivisiotal'analyses:corisitted.

.4f a principal. components analysliofthe:data it-the intercOrtelttion ..\

4 matrix of PAQ items, including a varimax rotation .of t e matrix it
flep-T...4se,lathion. -.The analyses were performed. with 1 0 entered :irf,..
the main'diagOtals Of.intetcorrtlation mttriteeilwith.the.redtriction
thatthe extraction of" cOmponetts terminate whet.the eigenValues became,
legsthan 1.0.. An itekitive rotation pt9cedure,was used in connection
with: the analyses,' and the. number of components chosen. for use was ;

'nOtalwayt:the total number extracted. ,Essentially'the.same ro-v:
cedureswete followed.intonnection with the overall or_generel
principle COMf6tents'analysit hxdept that in Olig:Case a somekhat.
arbitary limit of fifteeu components Wag :Imposed, ,

.

- .

.

.

Results. A. listing ofthe.titles-pCthe components .(called jobdimensions) is 'given in Table .1 in the left hand,torumn Wait oh:
thkloadingsof the j00:,0?4!letWof.the:diffeient'climendions:andH:. .. .

interpretatiOns are includeCit:Report:NO,.,4,by Marquardtend.McCotmick.)
..The. amount of variance :accounted fOr by' .the dimensions it the,variout . /H\
inalyses_tanged from0..t.c(§174,:,., ':.',A'

'"' '. /

, .

, ,

.,,

...191juteAgonsvatedstLg.P.ioiilbata ...

,t)
As Andicated earlier, the basic.datafot-,t e.printipatcomPonente

.analyses of the:attribute data consisted of he attribute profiles.
of the job elements of the PAQ.,` these:profile being theAedialf..,
values of the ratingt of the relevance 'of the individ441:tt4ibutet
to the job,elqments. In'thevarious atalySes cartiedbutifiVe
of.the. attributes were excluded because of lowrelitbiiity*.the
ratings. for those attributes. (the cutoff. for e elusion was-k
Certain of the PAQ jobplements were excluded,' items
188494 (dealing With pay/itit'OmeWand fout'"wr te»iir elements...
(44, 60v127,and 181Y; and oneaeaiirig-with 11 ensing/certifitatipd0 .

-. (item 160); 'Oust the analyses:werebaseVot 71 tttributes'and 182
...job elements.

,Ty es' of and 1 seg. The piincipdrcomponents.analyses'of these
data were carried .out with bout RtYpe and With Q-type: prOtedures.::
In the .case e-of theAtItype analyses the correlatiOn matrix used consisted
of correlations of theattribute ratings of.the-!ifferent attributes
across all ln job elements.' In.the.case of the Q-type analyses the
matrix consisted of corri*ions betwekand among the job elements
of the PAQ across. the ratinit 711u4butes. A summary of the .

analyses carried out, is given.biapw:

R-type analyses:. Three analyses.we--e '6rrieLut,.
,cine,cotsisting Of all 71 attributes ;anA--the other
two consistit g'sseparately. of the ap it dinal a
tributes and of the situttiotarattriii.tes:

s.,

0. t

t,

C.

1



,
/ I

.

:Q-type at: /6es: ,41.-zanalysesmere carried out,
one,for the job element attribute prbfiles of/
the.jObeleme4tgl within each o 'the sixidiv- 0.

Asione ofthe.PAQ. - .

".

.

. Method.' Th0 same,Procedures were followed in the principal
components analyses of the attribute profile data as in the case
of the.. job datareporte446ove. .

'Results4--.The.'reSults'of the R-type analyses are not repotted
here (seeMareluardt/and.McC;irmick, Report, No. Septemker,1973Y;
The 'job dimenSionS.resulting from.tlhe six Q-type-atelye60 of: the 16b-
elements of t e six 'divisions'. of the PAQ' are givensin-Tablel:along
with the d ensions resulting.fromLihe principal blmponentsanalyses
of.the/j data.. The .3.,41Mensionsthat resulted Ccounked for a
large oportion of variance,,the percent-Et rangingi from I81 -88t :for,
the a lYseiof the'. ix divisions.

. .

cussion*
/

. .

..

In general terms.the job dimensions derived from the' component .:

4 lyses of:the:two sets ofPAQ-baSed data account for a fairly sub-
. St ntial prOPOr.tion of the variance, .especially .in the,:case of those

iba e4-on the attribute profile 4ati.- .Further,.inthe case:of at
lie St\Many of. the divisions, their: content (as reflected by the.

In addition; its Toi.,the dimensions in this study approximate.Very
loadings of.thejOb elemenEg. on. themYseems .to make rational. sense.

..cloSely, or are reasonably comparable with, thoSe extracted pre- .

; viou ly with a smaller sample of jobs (Jeanneret mid McCormick,
%,,Repo t No. 1, 'June 1969) . These indi ationsfr, along with thejact

"7 that the present sample' was .of' fairly substantial size .(3700'jobs)
seem collectively,to suggest that th4jobdimensions reporteddo in
fact epresint'reasonably stable' and theaningful.dimensions ofhumen
work. It should be noted that the-basic 'data on which the.two sets,
ofjo dimensions shown inlable_a are based were different. 'In

the cape of theAob data the'dimelgions can 'be interpreted to' reflect
the extent, to whiChthe jobelements tElnd. to occur_ in combination
as -the actually :exist in jobs, mherdaeln the cage of the attribUte..

.

profil datathe dimensions'can be interpreted as:reflecting the extent.
td whiA'different'groupings of:PAQ job elements have similitrated)
attribute reqUiremenes. Des ite'the fact that there are-thgvdistinct
:differeces bepween the nat d of the .data on. which the dimensions,
were based; it is still int resting to 'notethat there:are at leaSt
mOderateparalielsin the limenSions'resulting from these two sets

,of dita.'.
I

.

It should be noted that the job dimensions listed for any given
;division of. the .PAQ arenot.set... in juxtaposition to' each other in'

;:.---,- terms of similarity, but a scanning of the tides of the dimensions
----. within 'at least certain oft:the 4iViiions. will reveal' certain diMenSionS

, ..,

in both sits.that do have reasonable similarity in'terms of theition-.
tent. (More specific comparisons couldbe_made by'examinations of the

'loadings of the. job elements as reported in the two 'technical." reports
in Aueption.) ": ' .
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Table 1'.

Summary of ,Job, Di9ension Titlesa

: . .

Job Difrnsionp Based on
job Data

Job Dimensions Based on
Attribute Profile Data.

.w

..

DiVIsion 1:

JI 1 PerCpetual Interpretation

J1m.2 Evaluation of.Senso6
Input

J1;-3 Visual Input from
DeVices/Materials..

..11-4. Input frOm-RepresentatOnal
Sources

J1-5 EaViropmental Awareness.

Information- InpUt:

Al -1 Visual Input fran.
Devices/Materials

Al -2 Evaluation of ViSual
. Input

.A1-3 Perdpetuallnput from ,

. .,Processes/Events

Al-4 Verbal/Audjtcry-,
Inputaterpretation

A1-5 Noti-Visual Input.

J2-0

J2-7p

.

,

DecisloP Miking

Divisidn 2:

Information Processing

Mental...Processes°,

A24 Ose;of Job-Related
, .

-knowledge
A2,4 Information Processing

\.

Division 3i.; Mork Output

J34 Manual/Control Activities

3379 Physical Coordination
Con4rol/Related Act ities,

J3-10 GenerAl'Body Activity versus
Sedentary. Activities. .

. J341 Manipulating/Handling.Activities'
3-12 Adjusting/Operating

'Machines/Equipment I

L13-18/Skilled/Technical ActivitieS
J3714 Use of Miscellaneous

/
'Equipment/Devices

. Division 4: Relationships

t.

/
/ 14-15 IntAchange of Ideds/Judgmehts/

Related Information .

/

J4-16 Supervisory/Staff Ativities
J4-17 Public/Related Personal Contact
.14-18Communicaing Initructions/Dir-

rections/Wated Job
TnformatioR

J4-19 General Persphal Contact
J4-20 Job-Related Communicati9ns

A3-8 Manual dimtoliCo-
orldination Activities,

A3-9,Control/EqUipment
Opeiation .

A3-10, General Body/Handling
Activities

A3-11 Use.of Foot Controls

with Other Persons

A4-l2 Itersoti4 Communi-
\ cat one I.

A4-13 Signa /Code Communications
A4-14 Serving/Entertaining

/



*

O

Table 1 (cont.)

Job,Dimensionslased on
Job Data

0

Job DimensiOns Based on.
Attribute Profile Data

".Division 5: Job Context

J5-21 Potentially Stresdful/Unpleasant
EnVironment

35-22 PotentialIy.HaZardous Job
Situations

J5-23 Personally Demanding
Situations

Division 6: .1)Mer Job

J6-24 AttentiVe Job, DpandP.
J6-25 Vigilant/Discriigating Work

Activities
.Structured versus Unstructured
Work Activities

J6-27 Regular. versus Irregular
Work Schedule

36-'28 WorkiProteCtive versus
Bilsineds Clothing

J6-29 Specific versus Non-Specific
"Clothing

J6-;30 Continuity' of, Work Load

J6-31 Unnamed

n

A515 .Unpleasant Physical
Environment

A5-16t Personally Demanding
Situations.

A5-17 Hazardous Plipsical
Environment

.

Characteristics
N

A6-18 . Work Schedule T
A6r19 'Job' Responsibility

A6-2Q Routing/Repetitive Work'
Activities

. A621 AttentivetDiscriminatlig-.'
Work Demands

A6-22 Work Attire' i
,

A6r,23 Work Schedule' II
.

,.,

I

aThedimensions 'based on job data and.on attribute loofile.dtlt

are arra ed by PAQ.diVision in parallel columns for com0Oative
ptirposis0 .Within any given division there, may:be dimensio s
based o .the two'sburceewhich may be 1dd:tidal, or nearly so. .

Jiowever .the,ordering and, numbering of. dimensions' .within ach
divisio is not intended to reflect corresponding dimenai ns.

0

4

1

0

0

I.

4 . 4

P.

e.
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It would seem that the general'results of these component analyses(as reflected by the job dimensions that were identified) offer sub-stantial promise as the basis for the quantification of job data that
might serve a variety ,of practical purposes.

i

Identifficationtof Job Dimensions
. .

. f
The identification scheme for the variouf dimensions is described.in detail elsewhere (Marquardt and McCormick, Report No. 2, SO4tember-'1973 tH4ry briefly,::however,the identification system it eharacteriied.

by,-(*t Oollowingleatures:
.

,

.

First letter: J stands for dimensions based on job data ,

°A stands for dimensions based Cn attribute
. :profiledata.

*ond character: Identification of thvdivisicin of the
FAQ ..(ranging from one to six); in'the case of dimensions...
baged on the'overallor general analyses letter G (standing,foe"general") is used.

.

. .

.Third element:''Identificatiori _number of the job dimensiOn
within the .basic 'set (these run consecutively from al for the
dimensions of the Separate divisional 'analyses)

. t

t
JOB COMPONENT NALID;TY.BASED ON PAQ DATA3

. ./The'comFentional procedure that ig.folloWed in.the validation
of tests for personnel.' selection pnrpobes consists of the administration
of one Or° more tests to a sample ofpresent job' incumbents or job,
candidates, the development of a criterion (usually a measure of job
success) for these individuals, and the statistical analysis of the re-
lationshiO'betveen scores on the individual tests and the job per-
al.:mance criterion values. This typical ptocedurVs of course a,
rather ,time consuming one, and frequently there arse a number of problems
associated with it, such as the following: the.time and effort taken

.

to carry, out such analyses in each and every situation; the small number.
of incumbents on some jobs (this would preclude the use of 10is,
procedure); the'restriction o 1,th6 range of, test scores or criterion
value= specyfg5i. in the case of. the use of P'resent.jofi incumbents);
and the ossible' limited reliability and validity of the criterion
measures sed.. These and ()did factors have led to efforts todevelop
some gene f,xed procedures that, could be used for the identification
of tests that "mulct be valid 'for the selection of individuals for specific
jobs, thus hopefully precluding the necessity for conventional test
validation procedures.. In general, terms, since the "validity" of'tests
for personnel seiection.purposeq is essentialy rooted In the.cheracter-
istics of jobs, it would seem tfiat any gen ralixed approach to the
:identification of tests for use in person el, selection should be predicated

3 g.0

Thib section is based primdfiy On a report .by Marquardt and McCormick
(Report go. Si July 0.974) .

17



upon systdmatic consideration of the content `.of jobs. It'woUld seem

that .insofar as jobs have a,given characteristic in common,,

1 the hutan qualities required for the performance ',of the activity in

\ question should be the Same.:
\

r .\
\

In the long run; the optimum basis for.a "generalized" procedure

for identifying for,personnel selection would be to determinw,

for any given job component. (that is,' any given 3ob,characteriStic)

the paricular test of testS:that wouldbe valid for, the selection of \.
' people to parform the .ativitylmplied by that,component. The'develop-i\

merit of such a-data.base would' ii an effort.ofmajor proportions.

In theabsece of such a, .set of data, various "inditect",procedures

Imesumably Wouid. be necessary. This Study represents at least one

approach to, the "developtent;of a systematic 'procedure for the selection A.

f tests for individual ,jobs. (as based on systematic job analysis data) .

that presumably would be generally 'valid for selectionpurposes.

Since such a proeedUre would be Atadicatediupon the awaysis Of

jobs in terms of:each of a
number.of.specificcharacteristiOS, it is

ere referred- to as the concept of job component validity.

Data. Used in Present.. Stud

In the. present study job dimension scores 'based on the various /

sets of job dimensihns were -used to characterize *the Ai inthe

sample, in particular the following: s

30 diviiional:Ob.4imensions lAsed on job date

.14
generalijobldiniensions based on job data

a. Z3 job d nsioq0 based on attribute profiles

The criterAon data consisted of test data for fob incumbents on,

each of the jobs in the sample used,. in particular the test data'''

being based on the nine tests of the General Aptitude Test:pattery

(GATB) of the United' States Training and Employment Service (USTES),

(Uniteft-StatesDepartient of. LabOt, 1970). The USTgS has, publishe-p

normative test .data for, these tests for incuibentS on2pach of Appraki-

maltely 450 Jobs, _The published:test data for each lob-includes the

the mean, the standard deviation, and in most instances validity co-

efficients for some p all of the nine GATB tests. .Most/4 the

Jobs for' which data are pUblished'had fifty or more incumbents.-

For each job included in the eainple, three: criterion measures

were used, as follows: the mean test scores .of. job incumbents;

"potential cutoff scores"' (which consisted of the test score one

standard deviation below the mean of the' incumbents on the job in

question); and coefficients of validity. Such data were uyed for

each of .the nine tests independently.

.

:The rationale for.the use of mean test scores as criteria of

the:ftimportance.of tests Or individual jobs is based 4 the assumption

that people tend to gravItate into jobs. that ,are compatible with their



gyn. ability Thus,, to the extent to which, this assumption is
valid, jobs for which incumbents have 'generally 60 mean test scores-
,

presumablYmoUld require'More of the quality measured by the test'than
jobs for which ,thenean test SCOT* of incumbents are low.- The second
criterion (based.Onthesame assumption), was used since it might more
nearly'approximate.conventiOnal testcutofflicores in practical situations.

. 'The third crtezion, the coefficient,of:validity.testswould bey. based,
. On the assump ion that such coefficients imply; the amount of variance

In the criter n that is associated with a test.

Ar...aLe'21...42121 )

' I

'The. sample of Jae included in this phase of the study was .drawn
ftam. the sample of .37Q0 jobs mentioned' abbve. :The cases drqwn ftom.
that Idler sam le were those which "matChed"lObs for which:pATB.test
data Vete available, the'matching being.batied:,on,cOde numbers\.of, the
Dictionary of Occupational Titles (D.O.T.). 'Actually there wig 658,
PAQs .for /jobs Which matched 141 diffetent jobsfor'which the GO test,
data were available.' "However, some of the 141 jobs were, combin in ill:

the-preOentation Of;the GATB normative data, and 'in effect, theSe 41
jobs matched 125 sets of GATB norms. (When .two . more joiwwite
combined for theipresentation of ,GATB norms., it is presumed that the'
jobs were considered:to be reasonably,comktablein terms of2theit%
basic charac eris ice.). In general, terms,i.then, data on: 658 separate..,
PAQailaiyses were used ip'this phase of the stUdy,.the'positions' rem
presented by the e- analyses being " matdhed" with,125 test data-liotms
.for jobs that re resented141 jobs.

Analyses Perko sd.

The three,seti of job dimension scores were then used *predictors,
for the 658 P analyses\in a series ottult,ip4 iegression*elyses,
using each offthe three criteria mentioned,aboye as related to the
corresponding 125 sets of GATB hormatfire'date./1110,anilyeeswere
carried out-sepatately for the three criteria fot Adeh of the nine GATB
tests. A double crOsd-validation:prOdedure was used,"with the'sample
being split randomly.inio.two halvee cAk and B). Thus, a. total :of 243 .

separate multiple regression' analyiesiwere performed: inine tests X three
criterin-x three samples (A, Bo. and co bined) x'thiee sets.. of job
dimension Scores = 243 analyses.': kat p=iwiee'multipla regresSion pro7
cedure was used'forlill Of these andlys s.. "

In the .cross-validation procedure. he regressiowequatiOns!based'on
the analysis of the predictors of the'tItiterion for one'somp e (in, this
case A or B) were:then'applied to-the.Cases in the Other Sam iw(in this.
case B and 4,-tespectiVely).*4The predicted values were then correlated ';
with the eriterion.values to :produce cross-validation coefficients.

4

9

sW
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Results
f

.

Some oUthe results-are. summarized in Table 2. In particular that
.table presents a summary of the croos-validation coefficients of the job
dimension scores with the. three criteria that were based:on scores. on .the,
line..GATB tests of .tae incumbents on'the °M4tched" jobs. Since therewere,
mine tests and ti4o samples there were eighteen doefficients;.so. the range
of values shown in that table is for these eighteen coeffigientS. TheSe
are givenrseparately for 'the. three criteria, 4

0

,

In most'in tames the multiple°correlaEions of job dimensionecores
are based.on c binations.of eight or.nine job dimensions. '.

.3)

..--Table 2
, '-:'

* p

Summary of Cross7Valliatiah Coefficients

of Job2Dimension Scores with Three
Job Criteria Based on Scores on Nine

. Teses'of Iricumbenbs ori'Various Jobs ..

Type,of job dimension

.46.144.444.

Criterion

Mean test 'Pdtential gut--', .

scores , off scores °
Validity .

coefficients'

Range Mdn Range Mn i Range 'Man

. .

Based on job data

/ DivisiOnal job.di-..
46-76 71 42-77 73

,mensione :, 1.,/,

O

General job di.;

mensions

Based on attribute.
profile data

26-44 39

16-75 71 18-76 71. 03-33-23

47-45 71 44-77 69 23-38 32

*
' Decimal points omitted for :correlation coefficients

tr

20
le

6

4

tl

A
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Discussion.
4'

. ; t
N

/By. and large,- theie results 'are essentially of the same, order of'.magnitude as reported in the prOioUs .study by McCormick, Jednneret, ,andllechau.. (Report No. 6; June 1969), "although the results of thepreSent study tend.to be a shade lower than .in the previous. study.In reviewing the repultS certa ti general obs'ervations might. be made.. ,

,ii.
. In the first ,,place, the resul s relating to the types of jOlfdimensionsused Ithose bated on job data versus those baEied on attribute profiledata) 'are reasonably comparable, although those based on job Oki tend .to be a bit higher, particutdrly as reflected by ihe.cross-Validation '.coeif iciente shown in' Table/ 2. Further.; the- results for the .criterionof potential cutoff scoresseem to. be roughly the s e as for those.based, on ,the, criterion of /mean. test 'scores.. :This nding is .piiiticularlyinteres ing 'since, in a. pfractical situation, one m ght wish to use potential

ationally :More useful. criterion.. AS in the ..dy, the prediction of the validity coefficientsthan .it the case of the other 'criteria. This

cutoff scores as the op
caso.#/of the previous st

!wad considerably rower .
is perhaps in part a notion of the several factors mentioned earlierthat influence. valid ty coefficients. -' The regulte"\WO indicate thatthe prediction of
was generail'y bette
would seem that th
as.that represent
of job component`

data,-
ceduies in 'many
!

test-related,,criteria for t.,he,.!cii-initive tests ,Oiantiror the psr.homotOr testilitn genetalt itUse o a structured job analysis 'pro lure (such
d- by the. PAQ.) can serve as the basis. for the establishmentalidity of personnel tests strictly on the basis ofithout the need°;for conventional' test validation pro-.sitUatiores.

. '

' JOB C ONENT METHOD FOR ESTABLISHINfs COMPENSATION RATES
..The ba is objectives of cbnventiorial' job 'evaluation programs arethose of o Bering' jobs within organizations along a Seale that reflectstheir rel time similarities and differences in 'terns' of characteristicsthat pre biyar,e relevant, to the, establishment of compensation rates,land thestablishinent of the general wage Or salary level,-vithin an'.or-ganitat on in terms of some,. policy -based relationship .to correspondingrates /in the labor matk.e. In the case of most job evaluation systemethe.a4tual job evaluation- process is baied on the judgements or evaluationsof .individuals regarding various characteristics of jobs as these areimplied by conventional job descriptions.

. .
.

It would. seem that, since the evaluations used in such proceduresare predicated essentially upon job characteristiCs, it,might 'bepossible to use job iciata based on a struCtured:jOb, analysis procedure ,as, the direct. baais for the derivation Of cothpenSation indexes that, inturn,',could be used for establishing compensation rates for jobs. One.:could view the process Of prediction of compensation rates or indivi-,.-.dual jobs in much the same manner. as previously discussed-in connection`with the establishMent of the job cOiaponent validity of jobs, 'exceptthat -in thip instance one would use a criterion .of actual going ratesof jobs. Sob dimension scores based of ail instrument such as the PAQ.could be 'used as the predictors.

4.
This section is'based primarily on a technical report by McCormick,
DeNiSi, and'Marquardt (Report No. 6, September, .1974).

. .

I:I a ,
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This study conaised'essentially of this, procedure, and represents,
in effect, an extension of a previous study that also was baged on this
procedure by Mecham and McCormick (Report'No. 4, June 1969), The pre-
sent study, however, was based on. a. much larger "sample of jobs, and
involved the use of Form, B of the Position Analysis Questionnaire (PAQ),
whereas the previdas study was based on Form A of the PAQ.

Sample of :Jobs:

4

The sample,of jobs sedwas.drawn from the sample of 3700 jobs
thatihad been used prev ously in the component analysis of job elements

;of '.the. PAQ. In partic lar,:the.jObstin.that sample that'were.used:in
thie study were the OnesfOr.which..compenSation rateOlatibeenfurnished
at the time the analyses were completed. Two types of,adjustments.pere
made to some' of the compensation data available. the firbt place,

.

all the compensation data were converted to a common metric, namely
dollars 'per month.' -CoMpensation reported for.other time periods
was converted .to. this metric. i In the4second compensation rates
reported-during 197O,amd 1972 .were adjusted Upwards to 1973 levels.-
In the case of sdMe.7org4nizations it was possible to obtain 1973 rates
for jobs .that' had'been analyzed previously. In the .cases in Which this'.

mat-not feasible all-upward adjustment was used that was based on data
':from various Federal government report that .reflected average increase
in earnings during'these'years. iP0f tht3700 jobs in the base sample,. .

: compensation rates were available,for 2762.a Of these, 2688 Were used in
theostudy, in,Rarticulai those with compensation;v4ues ranging from

. $326.00 to $1;450:00i 'This sample 'vas ordered from high to "low .in
witerms of compensation rates, and alternate Jobs were placed in two:sub-
samPles'of ,1344. jobs each (A'and B) for vise in thecross-yAlidation.
procedure.

gAg-Based Data Used as Predictors

Three. types of "PAQ -based data were used as possible, predictors,

of the criterion values for compensation rates per month. Two of these

types of data ..consisted of' job diMension'scorei fOr the job dimensions/
previously derived on. the basis of dolydata, one: 'of. these .consisting

of the 30 .
"divisional" job dimensions., .and the other set consisting

-0 ,the .14 "general"' :(0) jab dimenSions'previbusly descfibed. The thi
set of PAQ-based.predictors consisted of'the ratings for the Jobe one

99 of:the job elements. Only, 99 of the 187 'job elements were used i

order.to limit the ratio of'the number of predictors Go, the
jobs./ The job eleMents. not included were tit:64e with the lowest corgi elations .

with compensation rates.

A step-wise regreSsion analysis was carried out for each'sam ple
(A,B.and A+B),'and a regressibh equationwas derived for each sample
based on each of the three sets of ,'predictors (individual PAQ items,
divisional .job dimension scores, and overall job dimedsion.szores),
The regression equation fof a given predictor based on satapleAwis

. then applied to ,sample B and vice versa .(the cross»validation Portion,,

of the procedures), to determine the amount of shrinkage in predictability
from'subsample 'to subsample,

.

I.



As a final step, the data for the total .sample.(A+8) was used in
a comparison of predicted compensation rates (as determined from all

three sets of prediCtors) and actual .compensation rates,. in order to

determine the residual or, lack of predictability for. each set .of pre-

dictors'.

Results

A summary of the results is given in Table 3, that table hawing,

for each of the three sets of predictors, the multiple corre tions for

the two,subsamples and the combined sample, and 'the cross -v idated

coefficients of the three sets of compensation rates.

'Table ,3
Ca

Multiple Correlations and Cross-Validation Coefficients of
Regression *Nations .Based on Job Data of the PAQ

Used, to Predict Compensation' Rates

,

Type of

sr predict,*
0

A+B A On B. on A

.roro_4
...._..: -.r.,

oo.

..11moMnot.lowErf000wiroften

Overall Dimensions .65 .65 ,\ .65 .64 ..64 O.

.

-Divisional Dimensions. -. :69 .67 687..09

Raw.Data .70 .69 .68 .64 .64

OMIIINIMMOVIO.1110.4.11110.1.010111.M.600=11.11.11100.10"

Discussion :;... P" 0,,,
-..1,.

. .,
-,..,(.. _

?
, nt, ,2., :.

The ggtjerel 4vel of predictability .of the PAQ-based data resulting

from this study,,Was somewhat loWer, than the corresponding predictability

of a previouestay by Mecham and McCormd,ck..(Report No. 4, June 1969).

_This lower. level of predictability probably, can beattribtited. in 'large

. part-to the-rfact that _the compensation data;were.obtained ovei a .period

of four, years (1910;1973., 1972, and -1973) -_ with upward adjustmetits.beinig ;

made to the data collected over the f irst three years.' Three.adjustinents

. were made on the baiis of general indexes of increases in wages and
salaries during .those. years. It' is believed that the :volatile nature

of the economy of that time may have resulted' in substantial mis-alignment .

of some of the Jobe in terms 'of relative .positions along a compensation

. scale to the. degree that predictability was somewhat reduced. A second

possible exlanatOn.may be .based in the fact that the' data for this study

covers a*very wide. range of industries and geographic 'areas, with no

correction made for possible differentials in earnings for these factors.

Since industrial and geographical factors are generally considered to

have some.bearini,on Compensation rates, special analyses.were' carried

out for 'three companies for which a larg a number of PAQS'were available.,
,

..

.4 .4



.Ip each of these instances the.regression_equation based ,.on the d4fnensions
for the combined sample'was: applied separately to ,the PAQ's for.Oe jobs
in each of these three companies. The resulting predicted cpmpensation'
indexes were-then.correlated with-the actual compensation' rates fair
the jobs within each organization. Thetesulting correlations were

The predicted.compensation rates in the case.of'all three types
of predictors tended to Over-predict the'actual.rates -of 'pay of jobs
with .low levels oecomPensationvand.to under-predict the actual -rates
of pay'of jobs with higher. levels of compensation.

0..
Although the. results of-the analyseslot.the entire sample of

jobs and the two subsamples were relatively moderate, the analyses of
the data for these. three COmpanies tended to. indicate quite strongly
that job eompensation values can be estimated with.teasonable.adequady
by.the use .oft6tructured job analysis instrument such as the Position'
Analysis-Questionnaire, within the framework of. individual organizatiOns.

4
THE ANALYSIS OF RATES OF NAVAL COMPENSATIONS

1"

The results of prev.ious research with the PAQ as the possible.
basis for the establishment, of compensation rates suggest the possibility
that structured job analysis procedures might also have some utility
in connection with the establishment of rates of compensation for
Naval personnel. The present study represents a probing effort in
this direction., with two purposes iryllind, namely that of relating naval
compensation for incumbents of naval billets to the compensation for
civilian jobs with similar characteristics, and that of assessing the
potential utility of the PAQ for-allocating naval 'billets to pay rates.

Position Analysis questionnaire2044azyjaiiiss

A naval verslon of the PAQ was,developed for this study, this. eing
essentially a Modification of Form B of the .PAQ. The modification con-
sifted largely '.of the substitution. finaval terminology in,defining
and illustrating the job elements?...

Samples of Naval `Billets,

e :Two samples of naval billet were'use4 in the study, the,first
consisting of 607-enlisted:bill slon_board_three aircraft carrifrs,
and-It7tIk7dif-iqUadrond, and: e second consisting of 249:officer-

.
a .second

billets of:various types. Tfie.analyses of most of the enlisted billets
were .performed. by project per onnel with a few 1,eing.done by, military
persOnnel hired fromthe shi s' Companies. The analyses of the billets
.in Vie officer sample were erforthed by the officers themselves.

5
This section is based/on a report by Harris and McCormick (Report
No. 3; September. 2.974).

/
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comaLmALliasLoan Con.......ilensaltati

One of the purposes- of .thiS study was that of comparing the:Com-
pensation for .incumbents of naval billets wi h that for civilian. Jobs
with similar characteristics, as these char cteristies were reflected
by job dimension scores of, the PAQ, . The ba is c-iapproaCh of this .study

,was that of using thePAQ andlyses'of 'the n val\billets as .the basis .
..,

for the estimation or compensation iates that would be applicable for
civilian jobs with, similar haradteristics. This wee-done by applying
to the .naval billets the same regression equitiorCthat had been 'found
tobe mos predictive of rates of pay for civilian jobs.

.
.

. ,

Base of c.....212 utatiotaticln. The compensation, of

naval Per onnel .is admittedly difficult to estimateby reason of the
fact that ,thereare certain _types of ft inge."bendite". that have some
monetary value. For 'certain. purposes .in this .study three typei of

compensatiOn indexes were used,. these being: basic Compelsation.(basei
on .the rate or rank and cumulative years, of service of th incumbent);

direct naval compensation (inclUdinlg what might be thought. of as "money

equivalent's" such as quetters ellolance, subsistence allow' ce, sea
duty pay, and estimated tax advantage); Und. Otal naval- comp nsatOn
(consisting of direct naval compensationiplus estimates of th.value
of retirement, medical. care, commissary. privileges, life 'insurance

benefits, etc.). .

i A number of thelOwances!and benefits that have "money equivalents",
.

.

are not directly related to the'requirements or responsibilities of the
billets of the incumbents, but rather are .determined by such factors
as dependency status of the incumbents, and their plans to remain or
not remain in the service (which, would influence the applicahility of

retirement benefits). Without going into details., the three 'different_
pay assumptions were estimated for, the' personnel in each of the billets,

these assumptions generally beings those whidh would reflect the possible
range of. naval compensation, as follows: A (high); t (intermediate); .'

and C (low). \ .

\ .

,

Correlations between civi ian and naval compensation. Correlations

were computed between each of he three types of naval compensations ____L___

(basic, direct,. and total) and the prediCted-civilien---job sfor`,
. ,

with similar characteristics-This was done separately for the enlisted
semplei-ithe-Officer sample, And the combined sample, for each of the
three sets. of assumptions mentioned above (A, B, and C) . In general

terms, the correlations for all three assUmptions were approximately
the same, *the correlations in the case. of the enlisted _sample ranging

frot .63 to .65, for. the, officers sample from .2$ to .29, and for

the combined sample .83 to. .84. Clearly': the compensation for 'officer

billets is much less related to rates of compensation for civilian jobs

with corresponding characteristics than -in the case of enlisted billets.

Comparison of mien naval and civilian compensation rates. A com-

parison was made fee: personnel in each'pay grade between the annual di-

rect naval compensation rates under "high" (A) and' "low" .(R). pay as-

sumptions with the mean annual civilian job values estimated' on the basis



.
i .

.

of the lag analyses of the bfllett. In general terms; the naval com-
pensation, even under the high (A) assumption; was rather.systeMatically
lower than the corresponding civilian job values in .the case of the. .

enlisted pay' sradet4 In-the case of offic'ers in the:lOWer.officer pay

rates were lel w/the corresponding civilian job values, but in. the

grades . (Ensigrnd Lieutenant Junior Grade) the naval.compensatioti':, .

.case of offiCers,,in the higher pay greats Uommander and Captain) the .

naval compensation rates:were above the corresponding civilian job ,

values.: Howevff, it should be noted that the lower and higher pay grades-
are representedly very few cases, so these data have to be considered
with reservationg,k

Discussion. AtJeast.inehe case_og_enliated billets, 'it
that'a structured job analysis procedure such as the PAQ

can serVe:as-the basis for coMparing.the compensation of naval
personnel with that of 'civilian person e1 engaged in.dobs with ArresRonding

i characteristics. The resultsof the comparison made in this study in-
dicated a systematically higher level of coMpensatiOn:for

.

then-for cOrretOon4ing.nav0:billetsveven%urider a "high" CO assumption'
regarding the ftIngel)enefiVt that might.aocr4 to'naval,pereonnel.

PA Data for Establish3 Pa Grades for Naval Bi,lets
Iv

C

.00rib

ThesedOnd'objective of this study was that of .exploring the possible
.

use of a structured job, analysis procedure such at the PAQ' 'as the basis
for the establishment of pay grades for nhval billets.

Procedures..and results.
. In this phase of. the study three methods

were, used in deriving predicted compensation values for'.the maVal'billets
as :based on the PAQ analyses of 'the billetse .The method reported here
consisted of the use of regression equations bated -sp4 job dimensions
resulting from principal components analyses of thrPAQ.data from the 7

naval billets.includedji the.itudy.' The. predicted compensation values
bhsed-onthese.regressicon equations were then correlated with the
"total" compensation for personnel in the respective billets, using the
"high" (A) pay assumption. discussed. before; =The resulting correlations
are given.belowfor the enlisted, Officer, and combined samples:

\ ( °

Enlistedsample (h = 459)

diiice; sample (n = 247).

Combined sample (n = 706).

Obtained Correlaaon Shrunken Cortela on

.80 .76

.52 .1Y

.90 .89

DiscUssime It is apparent from theSeresultsthat,the.kQ
would b4,potentially pore useful .as the basis for determining the ap,
,propriaA pay'grades.for'enlisted.billets than for Officer billets. 4f'
a structuted job analysis procedure were to be used as the basis for
allocating officerbillets to appropriate' pay grades itwonld'appear
that.ihe procedure should provide for more adequate differentiations
the job active tieS between and aMong.yarying,levels of supervisory,-1%
management, and command positions.

4.
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JOB AND PERSONAL FACTORS A$ RELATED TO JOB SATISFACTION'
.

This phaie of the project was directed. toward the analysis of
certain jab and personal variablis as'related to job satisfaction'.
In particular,- it 'was the'intnt to'deiermine'the extent to. which.
job characteristics as reflectedlbyjob dimension scores of the PAQ
.as 'well as certain interest and attitude variables, contributed to
the variaece of job satisfaction resOnSes.

The study was carried out with 408 employees on 29 jobs in two,.
telephone companies.

'Data C011ected /

The data collected for the study included the following:

1. A PAQ. For Most of the.jobs three independent PAQ's
w re' prepared, and ,the average of:,,thesevas used as

e description of the job'. Job dimension scorns
ere obtained or derived for the 30 divisional job

dimensions. ,

2. Interests of job incumbent. .The interests of job
incumbents were measured with the Job Actiiity Pre
ference Questionnaire (JAPQ) which is an interest,

r:',. inventory that parallels the PAQ.. On the basis of
.

responses to this it ls'possible to derive;job.di-
mension scores that reflect ,'the interests of the
individuals on the. 30 'job dimensions.

jMA scale of response disposition.' This is basically'a ccale of optimism-pessimism developed by Beck
y, (1973) intended to tap the "risponSe disposition" .

of'individuals-toward
reacting'positively/ar.negatively;.

or optimistical1xor pessimisticOly, to things tar-7"general. A fewtadditional'iteme
Were added to this ,.'scale.

4.. Job. Description Index.(JDI). The JDI was developed by
Patricia Smith (Smith,: Kendall,,and Ruling 1969), and
provides for individuals to "describe five aspects
of their jobs,-as'follows:. work,/supervision, co-
workers, pay, and promotions. There:is'alsoprtixisiton
for deriving a total score based on responses to all,
five sections.

4a1X,960 . 1.1

. ,,,.
.t

Separate analyses' carried out for incumbents, of the'two., .
.

companies, In each case, analyses were carried out between the several
-,-,..,-

6.

. 0

This section is based on'a report by,Calitz Hiladel, McCormick, and'Peters (Report too. 8, October 1973),. '

. .
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'4 predictor variables, separately ind in certain coMbinationsp.as
related to "total" jOb satisfaction and to satisfaction with the
"work itself "" (one of the sub-scales of the .1DI). The predictors .

included the followin0

S.

5

PAQ job dimension scores..
. .

2. JAPQ job.dimension scores.

3. A d2 index of the "match" between the interest
profile of each indiViduakand the job dimension
ptofile of 4is or her job.

4. A response disposition score for each Person.
. .

5. Scores derived.from the. PAQ on each of the following-

four factors:

(a) module. ,(wIrk that forms a reasonably .complete

"whole "` or "unit");

(b) feedback .

(c) control (by the incumbent over his job).
(d) 'opportunity .too .ise one's skill and education.

These aspects of jobs have been,hypothesized 'by
Ford (1969) as being related to job satisfaction.
Each of these ,wag scored on the basis of a certaipy.
set of jOb elements of the PAQ. that were judged to
'reflect or represent thelactor in question.

Certain items of personal datasuch as age, sex, and
time with the company.

f.)

Results,

By and large the results indicated that the dominantlactors' /
assoCiated'With "total" satisfaction and with satisfaition with one's'
"WoikP were the job-characteristics.(spicifically.Certaincombinations
of.job dimension scores based on. the PAQ), and job ihterests.as re-:
fleeted by the combinatich'of dertain_job.diMen'sions based on responses.

to the 'JAPQ. In one of the companies, for.examPle, thefollowing . '

correlations were obtained (these are not:adjustedfor shrinkage) :
. -

Factor

Job characteristics
(PAQ job .dimensions)

Interests tJAM)
"Match" between lob

and interests (d2)
.Response disposition
Combination of'above

Correlation with
"total" satisfaction

.48

.50

Correlation with
"work's satisfaction

.70

-.18 -.20 .

-.31: .437

.62. 476..

The negative correlations above occur because of tie method of s °ring.

They are in the "expected" directions.

k



Discussion

.The rather substantial multipl= correlations of combinations
of job dimension' scores with total atisfactionAnd with satiefaqtion
witivones work, generaily support he'hypothesis that job charaeter-
istics do play a significant role i) influencing.job satisfaction.
However,: the correlation between the d2 index .(the,"match" between
profile of job interests and the profileof the jet)), although rather
modest, still indicates that' there are differential'attitudes among'
individuals toward. liarious-jobadtivities. The rather substantial
correlations between interests (as teasured.by the JAPQ) and, job
satsifaction seems. to imply that certainpatternsof.intereits in
job .activities. generally are associated with.favorible attitudes

.

towards one's job, .very pOesibly in a pause'andeffect manner.'19 In
fact, it.is very possible that expressions of. satisfaction with one's
job,may, in. part, be simply a reflection of one's favorable disposition
'toward job activities in,general. This "predisposition" toward're-
acting faiorably to job'sitUati'ons is somewhat supported by the cor-
relation of the response dispOsition scale with job satisfaction.

,responses. In general terms-theoverall level otcorrelation with
job satisfaction based on thCpredictors was of rather substantial
proportions.. ..

DEVELOPMENT OF JOB FAMILIES7
(-44,

The grouping into.job families of. jobs with'reasonably common
characteristics coule, servelf rious purposes,- such as perbennO.
selection vocational couneeli go-tie.eitablishment of compendation

. rates, eft The data obtained the PAQ were..used as the' basis for
two job-clustering .studieSi,toward the end of developing Sob fan3lfes
that might serve various purposes. . .

..

4

BC-TRY Job Clusters.

One study involved the use of the total sample of 3700 Jobe men-
tioned before.L.In thiastudy, the job data used consisted of scores
on the 14 overall or general (G) job dimensions. The clustering pro'
cedure used was the BC-TRY procedure developed by Tryon and Bailey
(1970) .,,This analysis resulted in 33 clusters.

CODAP'Job Clusters

The other analysis was carried out with 21 of the '30 Hdiyis41"
job dimensions, the input for.each job consisting of scores on these
dimensions. A sub-sample.. of,800 jobs was used' in this study. A .

hierarchical grouping procedure. was used, the index similarity be-
tween the pairs of'jobe being's, d2 value. The comp .err program used
was's modification of the CODAP program (Compre ive Occupational-.Data
Analysis Program) which was developed by the-United States A Force.

The clustering that was considered to be most suitabig consisted .of..
A2 clusters. ,

7 This section is based on a report by DeNisi and McCormick (Report
No. , November, 1974. 0

29
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DisOussidn

Both the BC-TRY and GODAP clusters are represented in the basic

report' by DeNisi and McCormick. (Report.No.a).' One. comparison

of the clusters formed by the two programs consisted of a comparison

of the standard deviatiOne and homogeneity. indexes of the.job7.dimension

scores of the jobs within the clusters. .This 'comparison indicated

quite clearly that .the cluSters based on the BC-TRY. prograt Were

more homegeneous than those derived from the CODAP prOgram..-However,

this difference could be in part the.pensequence of, the nature of

.the.input data '(i.e., the-general (G) dimensions versus the "divisional"

'dimensions); or ofthe program used. Furthervit could be in part a

function of the, statistics' used to reflect the degree of similarity.

The BC-TRY procedure involves the use of coeffidients of correlation,

while a d2 index was used:with-the CODAP program.. In this regard,'

subsequent to the execution of the CODA?. program Di; William' J. n.

Cunningham of North Carolina .State University. (under whose_direction.

the CODAP program was executed) made a comparison of various indexes

of similarity for use with the CODA' program. 'On the basig of this.

he expteSsed the. opinion that other indexes seem to be more ap.;

propriate inthis.frame of reference tan the 42:index. Thus,,the4

somewhat less clear-cut clustera_resulting. from the CODAP program

.
might be in part attributable to the ruse of the d2 index.:

DISCUSSION

The experience with the Position Analis* uestionnaire in this
. . .

study seems definitely to support the indicati6 s from previous re-

search that the:Use-of'a structured job analys s procedure can provide

.jobrrelated information that can have a:variety.ef possible practice

applications. There 'are certaibly very strong indications that .such

a procedure can be used.as.
A)the

basis for the establishment of aptitu e

.requirements forjobs. .In addition{, it appears that such arocedure

could be used as' the bagis for the estimation Of'compenSation rates

for jobslfhowever, .probable. that at the present time such

procedures could best be utilized within the frameWork Of.individua

contexts (such aiyithin individual organizationS) sincelt-Appear

that the*eographical and.industrialyariability in compensation r tes.

might somewhat limit the general'utility of this approach on an ad o!ss-

? the-board basis.' It also appears that a structured job Analysis p o-

cedure could be used as.the'basis for the clustering of jobs into

job.familpies or clusters in teems of similarities of profiles of job '71-

characteristiOs a In.thls rega owever, it is probable that f0 then

experithentation. in the for,' a on f job clustpra Would be in Orde bf-

.fore,it might be possibl to ide tify a "master" set of job, clust rs

that might-have.wid&sp ead utility. In particular, it is probe le

.

that further research s ould deal both with the determination .of

the appropriate "units
ft of job- related data that should be used

for this purpose, and relating to the statistical procedures tha

would be optimum to .use in a clustering approach. Ultimately, iit seems

that the establishment of a relatively definitive .set of job cl stars

could serve a variety of purposes in personal management. Pot

ample, given a set of aptitude profiles for.the.jobs within any

given'cluster, it might be possible to allocate the job tothe ob

cluster that it best matches, and apply that job to the,set of Ptit

requirements fer.the cluster.

ao



Further, it is probable that a structured job analysis procedure
could serve a variety of research purposes. In this,particular
study, for example, the PAQ was used as the basis for Apantifying'job.
characteristics of jobs in order tp.determine the relationship between
such characteristics and job ,satisfaction. (This is probably the most'
definitive study of this type available.) Other passible research
appliCations could also be considered in which it. would be useful to
have quantitative measures of jobs as independent variables. e.

a
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