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using any of several rating scales such a#,importance, time, ete, .

_ The several studies carried out included the following:
1, 'The rating of the relgvance to ‘the individual job eélements of the PAQ
" of each of 76 attributes, thig resulting in an,attribute profile for
each of the .job elements, o -
A series of principle components: analyses of these attribute profilgsa
A series of principle components analyses of data for a sample of 3700-,
- jobs, this resulting in -the identification of 30 "divisional" job ‘2
dimensions, and 14 "péneral" (G) job dimensions. . B " '
The use of data based ‘on the PAQ/in the gontext of job component
validity {that is, the statictial estimation of - aptitude requirements h
- for Jobs on the basis of job analysis data)
" The use of data based on ‘teh PAQ for the estimation of compensation :
rates of jobs. - o
' The use of a.special Navy version -of; the PAQ for the analysis of com~
/ pensation relevant to enlisted billets on three aircraft carriers and
“in air;sduaurons (in particular, a comparison was made of the re- :
lacionship hﬁgween the.compensation for enlisted personnel as com~ -

pa¥ed with® the compensation that would be appropriate for jobs in the Y
-civilian labox market .with. corresponding characteristics) 'ﬁh
. The development of job clustérs based on 2 clustering procedures (the;
BC-TRY and. the CODAP procedures).' - N
The analysis of the relationship, ‘between job tharacteristics, personal .
:interests, and response disposittdﬁs’of individuals ag related to job
satisfaction (this study being carried put'with jobs and jdb in-
.-cumbents in thectelephone indust ) = :
\"\ \\ Ce :
" In general terms, the results of these several studies lend further '
support for the use of- data from structured job. analygis prooedures for-
;various personnel-related objectives,'
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.-/_' (y - . ) .o . , . . " . .
The research carried out under the provisions of this contract
Tepresents:a contjnuation of a research program-dealing with the - . .
- developmerit of a -structured job analysis procedure, and the application. -
of -data based on’ such a-procedure in certain specific contexts, - This
pagticulér'report consists of a recapitulation and summary of the
.‘_sexéral technical reporits that have been based on the various phases
" "of ‘the program, . L' .o ' - - S
. . & .

' Ihé'Rationale for Structured Job AnalysisanocedureS;

| “Structured job analysis procedures provide for the analysis
of various jobs in terms of each of a number of “"units" of job-

" rélated information. Such procedures typically provide for the -

. analysis of any given ‘job in ‘terms of the relevaﬁce-q?“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 the-use of a rating scale indicating the

" . relative extent to which the item does apply.,ﬁy4 :
. ' There are of course many differéﬁt."clasiééﬂlp.-jobwrelqted

' information that can be used in structured job dfalysis procedures.

In this regérd,_McCormick (1959) differentiates between what are re-

ferred to as "job-oriented" versus "worker-oriented" elements., Job-
oriented elements tend to characterize job activities in termg of —

- what a worker accomplishes in a job, expressed in terms that are . -
relevant to the technology or processes of the job in question, such

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

. castings, etc. On -the other hand, worker-oriented job elements tend -
to characterize the human behaviors that are involved in job activitfes,.
such as the nature of the sensory, perceptual, mediation, and physical ..
activities inyolved in jobs. For certain operational or research pur=-
_poses the use of a structured job analysis procedure that provides .° !
‘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 United States Air Force.

. On-the other hand, for other purposes, structured job analysis )

. procedures based on.the use of worker~or1ehted‘activgsiés would.be -
more appropriate, especially for reflecting the gimifarities and dif- \
ferences between and among jobs of different, technologies in terms '}
of various ¢ypes of human behaviors. . If there would be any similarities

, between and- among the jobs of the butcher, the baker, and the candle<~ ,.
‘gtick maker, these wbuld be revealed by the use of a job analysis:pro=-,
¢edure based on the use of worker-oriented job elements. .

The }ationaie for the use of ‘structured job analysis procedures,

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-related data

could serve a number of potentially_practical purposes.

.,t . < ] ) - ' ; ‘




The Position Analysis Questiounaire (PAQ) -
' Form I of the Position Analysis Questionnaire (PAQ).is a
structured job analysis procedure consisting of 187 job elements of
8 worker-oriented nature. The previous form of the PAQ, Form A,

has been used in a previous research projeqt (McGCormick, Jeanneret,
and Mecham, Report No6,-6, June 1969). The present study invelved
the use of Form B of the PAQ, which had b&én developed as a ‘part of -
the previous preject. - : S e

a The PAQ was developed in part to parallel the conventional §-0-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
regponse., In terms of the activities involved in jobs, these three
' aspects of human behavior can be viewed as information-input, 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 context, and with miscellaneous
characteristics., Following is a list of the divisiong of .the PAQ

- with a couple. of examples of job elements within each, T

L

. ~ Division Gf PAQ". S Exémﬁlés~of job eleméﬁts/// -
1. Information Input e Use of‘wfi;ten materials [
. ‘ ' © '+ .. - "Near=visual differentiation,
2, Mental Prdcesseé EER "LeVél-of‘réaséning in problem solving -
, o ', Coding/decoddng - - o
‘3. 'Work Output @ " Use of keyboard devices . - 7
' IR . : - Assembling[diggsge@bling
43.'RgIatioqpﬁips with Other | -:‘ . I
.~ - Persons. S Negotiatipn-,; CoL o Co
Ca . : Job~related persomnal:contact A
s;f Job Context S 'High'teﬁsjrature, o
- ' - : InterpgisOral conflict situations -
. \ . - o L . - / P . - .' b c? : ‘:
© 6. |Other Job Charaéteristics-, Specified work pace
S P Amount of job:structure

N

‘Various types of rating scales are provided for use in analyzing
jobs with the job elements. ‘These include 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 not apply,": of "does apply"). - '

_ Co _ a o
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e o Previous Areas of Researth with the Position Analysis Questionnaire

- o In general terms, the previous esearch with.the PAQ waS' .
' ~directed toward two objectives, namel¥ -those of .possible use of .1
» . PAQ-baged data as the basis for the establishment of aptitude require-
" . - ments of jobs, and for uge in the establishment of compensation . : !
' : - rates for jobs. Since previous studies are reported.elsewhere. e "
- they will not be reviewed here. ‘(Readers are referred to the ‘following - '
* sourcest ~Mecham and ‘MeCormick, Report No. 1, Jan. 1969; Jeanneret :
and McCormick, - ‘Report No. 2, June 1969; Mecham and McCormick, - . 0
Report No. 3, June 1969;" Megham and McCormick, Report No. 4, June 1969; '
Mchrmick Jeanneret and Mecham Report No. 5, June 1969; McCormick e, :
Jeanneret, and Mecham, Report NG, 6, June\l969, and McCormick, o '/}
"-Jeanneret and Mecham, 1922) ~

oy

> : 1 . v 1 ‘

RATINGS oF THE ATTRIBUTE REQUIREMENTS OF PAQ JOB ELEMENTS

<L <. For certain purposes relevant to,a couple of the later srudies L .
A to be reported, arrangements were made for obtaining ratings of the . e
Yattribute requirements" of the job elements of the PAQ. As a ,
construct, an-attribute” is somewhat lakin to the concept of a
human "trait" or 'quality." | Some of the attribu:es used in this o
phase of the study charactdrized what are commonly thought of as %
aptitudes, such as arithme ic i'easoning, intelligence, and finger
| _, dexterity. Others 'dealt withk.various types of "situations" and
L ~ _ can be considered.in.terms/of the requirement for the individual to
SR . "adapt" to the situation. ' Some examples include: variety of duties;
dealing witli people working alone; and pressure of time. Ratings =
of the attiibute requirements for 68 such attributes had been cbtained
as related to ,the job elements of Form A.of the PAQ by Mecham and -
McCormick (Report No. ., Jan. 1969). In the present Jstudy ratings o
" were obtained for the job elements of Form B of the PAQ that were new o &
v - or different from those included in Form A, and, in addition, ratings i i
g . of the relevance of eight additional attributes were obtained, making .
. - Ta Lotal of 76 such attributes CMarquardt and McCormick, Report No. 2, 1974)

N

Raters o 3 C . 'v~

Most of the raters were psychologists, especially those from - : “
. Division-14 -of the American Psychological Association (Division '
 of Industrial and Organizational Psychology’ . Considering the combined :<:R
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 1east 8 but not more than 18 raters. ‘.. - ' )

Rating;Procedures

/'.

_ dach rater was asked to rate theérelevance*of anywhere from ' ' f Lo
.~ one to three individual attributes to the job elements in the PQ. N
In particular, they were .asked to rate on a‘six*psint scale '(0=5) how"

LY

' 4 K . . : /
\ . /
This section is based largely on’a report ¥ Marquardt and MoCormick ’

(Report No’ 1, June 1972). _ . !

N (ST . N ) ( - ' '
".‘ : L . 'r\ . . © ) . ) ' ] . ’ .
N . o, N .
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relevant, important, or applicable the attribute being raééd was to S ’ _
.each job element ifi the PAQ. Théy were instructed to consider . IR o

~ each PAQ job elemént as though it were very important fn a (hypothetical) K
. jObo Yo / ‘A - ’ ) ‘ . o s . . : '
. Derivation of Attribute Profiles -+ - - . . . | .-t
? K PY ( o - . . ) .

? .

For each of 'the job elements the median value of. the several o
ratings for -each-attribute was derived. Thus, for chat job element’” . -
there would be a median rating~on-eacp of the 76 attributes. This S

~‘set of medians was“eonsidered to comprise the "attribute profile" ' e
for tHe job element in. question. The median values were used to , ' ool
characterize the attribute profiles, rather than the means} in ~ °
order to minimize the possible effects of occasional extreme ratings.

As a inatter of interest, however, the correlation between the means \

andjmedians across the attributes wds of -the order of .97,

Reliability of Ratings | .-/ L

. - . -Coefficients of reliability of the attribute ratings for the o
.76 attributes were comput d ;across 182 of the 187 job elements, - g
- (Four job elements were ngt:used in ‘the process because they were .
~ " "open-ended;" further, the| job _element dealing with licensing/certi~ . o
' " fication was not inclyded in this rating process.’ Ingraclass cor- - .° |
relation. coefficients were computed for ‘the several ratings for
each attribute., In turn, t e.Spearman-Brown,prppheiy formila was used , o
© . to estimaFe the reliability\of the tean attribute rdtings across ‘ L
- all raters for each attribute, (Although. this formrla.applieg_to o S <A
- the reliability of -he mean tatings, -the median ratings were, for
all practical purposes, esseitially the same as the freans,) The -
reliability gpefficienQ§ og't e pooled ratings for the various job

A elements genexally were .81'aﬁd abeve. ' A frequency digpribdtionﬂ
'\_‘. - of the ppoled coefficientsjof %eliability by class interval is: N
given below: . o .. ‘\ E j' L . " '
Clags interval '\ ‘ Type ¢ . attriht. " potal
of correlations ",\ Aptitudinal _iqnél - 2 =
. . i !‘\.. . . ‘..39
.90 and abuve = 39, 7o
A . 5 17
Below 57 T 7g’

» .

. 1 seen .that 39 of the 76 coefficients were .90 or above, and
'r4f:;at ngze:e .85 .or above. _The relia glity of the aptitudinal at=-
i tributes was generally higher than for| those of a situationalgature,
ag indicated by the fact that 44 of the 49 coefficients werg .85
. or above, The end résilt of this ratin process consisted of the
development of a matrix of attribute pt files for the job eléments
of the PAQ (Marquardt: and McCormick,- Report No. 1, June 1972). -
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e _ Princip component analyses weée cagrigd out with two sets of .

PAQ-based dAta.  One set of .such analyses 'was based on. the actusl
analyses o jobs with the PAQ. The resulfing job'dimensions will be -
. .referred. o ‘as- being based on job data. The other set of. analyses

so referr d to. The components resulting from the various component ;/‘” =
s analyses re referred ‘to as joh dﬁmensions. e L T A
» & . / . .o . . _;:, 3 o . B . -
Job Dimen'ions Based on Job Data o : e L. :
PO //' - L P ". et
E ' Spveral sets of principal compon\nt anaf§ses weré“based on Lo -
R ‘-analyses /of jobs with the PAQ. - ‘

{1. Job sample.“\Ihe~PAQ analyses.gsed in t component analyses

. of job data were drawn from. a pool of- approximately 8,000 andlyses
" . that have been carried out py approximately lZS/organizations that .

“had used the PAQ for :some operational purpose,\or that prepared AR
the. PAQs specificallyfor use in the reseaich project. For thé pur- )
pos¢ of the component analyses, a sanple of 3700 PAQ analyses was R
drawn to be reasonably representative of labo¥ force employment o
in the United States in sthe occupational c;gégories of t:he Dictionary - ,

_of Occupational Titles, Although the distfibutioh of jobs in the: o
- sample tended to approx;mate the occupational distribution of the
‘labor forece by major occupational category, there were certain
categories that were somewhat under-regresented and others tliat were L s

' gomewhat: over-represented, These differences in’ part were dictated -
because of the types of jobs. lncluded within the total pool of 8, 000.

l Component analyses carried out, Seven of the principal e _
‘cotiponent abalyses were based on data .for \the job elemeénts within .
each of the six divisions of the ‘PAQ. For\éhe first flve divisions, 6
a separate analysis was. carried out-.with the job elements within -
‘each of those divisions. In the case of the\sixth division (other’
job characteristics) two separate analyses weke carried ‘qut, one :

~ for each of two sub-séts of the job elements in this division. The -
job elements in this ‘division consisted of ‘two types. Nineteen of
these were rated with 5- or 6~point rating scales ‘(such as used
in the analygis of jobuelements in the previous ivisions).. The
other fifteen job elements in this division were f a dichotomous .,
nature, in that each job element’ was congidered as. applying, or .

. as not applying to .a given job. These job elements included -those,
‘dealing with the type of apparel worn (such as business. suit or dress)
and with work schedule factors (such as regular hours versus variable
shiftswork), These seven analyses are referred to as "divisional"

analyses., The'eighth analysis was carried out with l6§ror the job
: ‘ o . : . S : ‘ /N

Y

"3

-

This section is.based largely on a report by Marquardt and McCormick .,
(Repott NO. 2, Sept. 1973). . -~ ‘ + o .
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. elements pooled together,. (The elements for which the dichotomous
-,8calé and those of a "write-in" nature were not included.) This .-
" analysis is referred to as an overall or general (G) analysis, , ” -
S Ly T T T,
-,\\' -Method of analysis. All of the divisicnal ‘analyses consisted
\fla principal components analysiS'uf-the;data,ih~the'intércdrrelation"./f~'

., - matrix of PAQ items, including a varimax rotation .of the matrix in - L

+ . 'that- the extraction of ‘components terminate when the ‘eigenvalues became.

' step-wilse:fashion. -The analyses vere performed with 1 0 entered in> -* - 7 '.;',7'
the main diagonals of - intercorrelation matrices, with/the restriction S

.. legs than 1.0, An itesauive rotation procedure was used in connection™

; fwith-the analyses,:and the. number of component.s choséen' for use was .
- nbdt:always 'the total number extracted, . Begentially the same pro< . =@

o . cedures were followed. in’connection with the overall or_genaral

:aliprihciple cofiponents analysis sxclept that

] j ' -in thig‘case a gomewhat
rarbitxary\limi;:of fifteeu components wag imposed., ' - . .

«" Results, ;Allisging'bf-the-tiiles”pﬁ\the éomﬁonents”(cqiléd job .
dimensions) is given in Table .1 in the left hand column (data on ;| .~ -

the loadings of the jgpéglgmgnﬁgfof.the*differént'dimené;onsfand;:;?3, |
interpretations are ipcludéd. in Report No.-4 by Marquﬁrdtnand-McCormick.)_

. The. amount of variance acoounted for by the dimensions in the.various .-/ﬁ.'Y'
§ ranged SASha A 3 e T TR

. Job Dimensions @éséﬁ”oh AfﬁtibugevEféfiléﬁDatéﬁf} Lﬁ”f&;,?ii :T;'j73 e

o . SR Ve S
¢+ As indicated earlier,. the basic,data'for;th'prinéipal'componentsf )

| ,anélyses'of;the’attribuﬁé'dgté_cbhéisted'of,.he attribute profiles .

of the job elements of the PAQ,’ these profilés béing the meédian'. -._fﬁjf; N B : ,‘

. values of the ratings of ‘the relevance'of-the_individ@élgattributéé
‘to' the Job. elements, -In the various aralyses \carried.out, five , sl >
of ‘the attributes were excluded because of low{reliability'of the - . - T
ratings for those attributes (the cutoff for exclusion was'R =-,75),
Certain of the PAQ job -elements wete excluded, n particular: items.
188-194 (dealing with pay/income)$™and four “write-in" elements .. . o
(44, 60y 127, and 181); and one“dealing with 14 ensing/certificatio® . . .
(item 160). Thus, the analyses;werggbasgd;on 7 \attributes'hnd i82 '

job elements, \: .

. . R S S . .
" Types of analyses, The'pﬁincipélTébmponéptS»analyseg'of’theég_

data were carvied ‘out with both R~type and with Q~type. procedures, '

In the case of thé Ritype analyses the correlation matrix used consisted
of correlations of th aptfibute‘ratingS'of;the-ﬁifferent'éttribupes- '
across all 182 job elements. Im the.case of the (-type analyses the
matrix consisted of cogrél'tions'betweéwiand‘among the Jjob elements R
of the PAQ across. the ratingy.of 71'httnibutes. A summary of the . - -

7 v

. analyses carried out is given-béiggj‘ R

- ¢ ' . R
. . . i . - ‘\:\ "._ ? ) ) . - . u. |'
R-type analyses: - Three analyses wire thrried out, .. o _ .
-.One consisting of all 71 attributes) .and -the other S

two consigting separately of the ap iczdihal at= (
ibu ‘

- +tributes and of the situational att tes,
L] 5 rs 4.. . - i
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/ Q~type ar.  s3es: Si& analyses were carried out, :
/ one for ‘the job elemént attribute profiles of/ P
v/ the job -elements within each of 'the six div- S o

;. V. isions of the PAQ. “ S

o !

. Method. The same procedures were followed in the principal
-components analyses of. the attribute profile data as in the case -
'of the. job data reported ‘above, . S
o ’ - 'ﬁ.

co 5352&55* The results of the R~type analyses are not repozted :
. . here (see Marquardt/and McC..rmick, Report. No, 2 September 1973).

- The job dimensi 1s. resultipg from the six Q-type analyses of the jéb“
+. elenents ;;mthé six ‘divisions of the PAQ are given in Table} alohg

°\ large propottion of ariance,\the percenté ranginglfrom '81-88% for -
"\ the apalyses of the. ix divisions. _

) LY . /- -, . ] . . . . i . . ) . R ) )
ussiOn . .‘ v_t . ] I ’ -.'_ ) o . . : .

LR L I-

“of th;égo data.. - The 23 dimensions that resulted iccounted for a

o

L In general terms the job dimensions derived ‘from the component L
ai lyses of - the. two sets of PAQ-based data account for a fairly sub-
.. stantial proporsion of the variance, .especially in the case of those
~ " baged- on the attribute profile data. Further, in the case 'of at
1e st\many of the divisions, their content (as reflected by the.
) oadings of the)job elements on them) seemg to make rational sense,
In Addition,ima y of -the dimensions in this study approximate. very , =
. .clogely, or are reasonably comparable with, thoge extracted pre~ .
.. vioulgly with a smaller sample of jobs (Jeanneret and McCormick,
~-Report No, 2, June l969) These indirations, along with the fact

~ that \the present samplé was of -Fairly substantial size .(3700 jobs) .
.. seem |collectively to supgest that. théhjob dimensions reported do in
,fact epresent‘reasonably stable’ and &eaningful dimensions of human
work.| It should be noted that the.basic’ data on which the.twa sets
of - job-dimensions shown in. Table. 1l are based were different., -In
the cage of the job data the dimengions can be interpreted to reflect

.’ as ‘the actually exist in 1obs, whereas. in the cade of the attribute.

" td which different: groupings of  PAQ job elements have similar ‘(rated)
.. attribute requiremenfs, Despite the fact that there are thep.distinct
~ differehces befweén the natuté of the data on which the dimersions
' ~ were based, it is still int resting to ‘note that there are at least
moderate parallels in ‘the dimensions resulting from these two sets

/af data. _ S e o _o“_
‘ It should be noted that the job dimenaions 1tsted for any given

//////‘terms of similarity, But a scauning of the tithes of the dimensions -
within ‘at least certain oﬁ the divisions. will reveal certain dbmensions

in both sets that do have reasonable similarity in ‘terms of their con=-.
tent, (More specific compar'isons could be made by examinations of the

in question,) = S

with the dinensions resulting from the principal cimponents analyses i' )

" the extent to which the job-eiements tend to occur in combination =, .

profile data the dimensions-can be interpreted as’ ‘reflecting the extent;

" division of. the ‘PAQ are not set in juxtaposition to each other in' =

- loadings of the job elements as reported in the two technical’ teports '
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Table ' = AU S N

Sunmaty of‘Job Dh§ension Titles® ..} L .

L

L Job Di*ensions Based on ‘g . Job Dﬁmensions Based on
o Job U%ta ' ' . Attribute Profile. Data _
R . .

..
L

I niuisidn 13
J1-1 Petcbetual'Interpretation |

J1~2 Evaluation of . Sensoiy
.0 Input :

J1~3 {isual Input from
, " Devices/Materials

J1-4  Input from Representational
P Sources o _
Jl-S EnVironmental Awareness

| Division 2:

' J2-6 Decision Making

[N BRI A

J2~7 Information Processing

J3~8 Mannal/Control Activities

J3-9 Physical Coordination :

Conzrollkelated Act ities
J3-lo Gener 1 Body Activity versus -
Se entary Activities. .

.~ J3-11 Manipulating/Handling Activities _

J3-12 Adjusting/Operating , *
\ ‘Machines/Equipment o

J3-13/Skilled/Technical Activities

J3-14 Use of Miscellaneous .

y Equipment/Devices

, Division 4°
/
/ J4=15 Integchange of Ideas/Judgments/
- Related Information .
J4=16 Supervisory/Staff Aptivities
J4-17 Public/Related Per'sonal Contact

J4=18.Communicating Instructions/Di-
 rections/Rplated Job
Informatio .nj

J4+19 General Persahal Contact
+ J4«20 Job-Related Communications

Information Input~»~-i-";“

Mental Processes 1

Lo 52~6 Use :of Job-Related " ‘

Division 3., Work Output | } B B ‘°, o o

Relationships with Other Persons

Visual Input from
Devices/Materials
Evaluation of Visual : -
~.Input LN
‘Percpetual . Input from.. -

Alel
,Al;z

AL-D
. Processes/Events
Verbal/Anditory .
Input/Iﬁterpretation ' ‘
Non—Visuar’Input /

Al-4
Ai;s"

. /;;//,ﬁ

P - - 'y

i

: /Knowledge _
A2«7 Information Processing

g

A
- A3-8 Manual Control/Co-
' . ' ordination Activities .
~A3-9. Control/Equipment A
' Operation . ' S DU
) A3—10 General Body/Handling e
, . ‘Activities -
‘A3-11 Use:of Foot Controls

+

\ cations /. R
A4~13 Signal/Code Communications
A4~14 Sarviﬂg/Entertaining ‘

A4~12 In\bggfrsoﬁél Communi~’

I T T




'Table l-(eont.) \\{

~Job.Dimensions "Based on . 'Job Dimensions Based on
Job Data -~ - Attribute Profile Data

o

» 0

J5=21 - Potentially Streséful/Unpleasant AS»lS Unpleasant Physical

. Environment - , - Environmert
. 5~22.'Potentie11y Hazdrdous Job = N5-16 "Personally Demanding
Situations ) - Situations. '
35-23 Personally" Demanding L . A5-17 Hazardous Ph@sical
o aituations : _ . : EnvirOnment '

‘
o

Division 61 .cher Job characteristics
1y {'r'

- N '-"\. .
‘t T ! N

J6-24 Attentive Job. Deﬁands!\-' o _A6-18 -Work Schedule I -
J6~25 Vigilant/Discriminating Work  A6~19 'Jéb’Responsibility
- Activities oot
+J6=26 -Structured versus Unstructured A6=-20 Routing/Repetitive Work
: " Work Activities ) ’ ~ Activities
J6-27 Regular versus Irregular . A6-21 Attentive/Discrianating
" © Work Schedule - - L Work Demands .
J6-28 Work/Protective versus '.Id - A6-22 ‘Work Attire i
. Business Clothing . o / : S
J6-29 Specific versus Non—Specific .. A6-23 Work Schedule;}l
~ .Clothing - o - T
J6-30 Continuity of Work Load - L

J6~31 Unnamed 4 S _/3
. : N [

. ) '
' aThe dimensions ‘based on 1ob data and on attribute profile déta
are arra 'ed by PAQ division in parallel columns for compaﬁative

+
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. It would seem that the general-results of theée'component analyses
(as reflected by the job dimensions that were identified) offer sub-
~ Stantial promise as the basis for tha quantification of job data that
;m;ghq.servq a variety of practical purposes, e Lo

Identif&cation!of-Job Dimensioné

°  The identification ééheme for the variod dimeﬁsions;ié gesc}iﬁéd.j1af
in detail elsawhere (Marquardt and McCormick, Report No. 2, Séntember'
’1973;;§¢¥gry briefly, however, the identification system is characterized -
- by.‘the following features: . =~ ' SRR '

. i
o ‘ ' e

) , PRI
V. 'v_"l'»"‘ [P
v

-

P 1‘;3 ' N . . v'"' . B g N o . . . : \\ e ’ n° - ’ b '/.:, ‘:
First letter: J stands for dimensions based on job data '\ .
e A stands for dimensions based on attribute
SR ' ; - .profile data: ' S ‘-
. ‘ . . ¥ ‘. » . . .r - ; . . ) : | . -. ) v‘ o .
 *§g.' . ‘ageond character: Identification of thg division of the . - ;
© -, . PAQ (ranging from one to six); in the case of dimensjioms - S !

based on the overail or gereral analyseés letter G (standing .= - L
“for'"general) is used. .’ B Y .
. . . [

.Thir& elemeht:'uidentificaﬁibﬁ.humﬁer of ﬁhg3job dimansién SR ..”?jf o
- within the basic sat (these run consecutively from-.l for the
dimensions of the :separate divisional analyses). T

. ‘4 . . N v ' , N ' . ot ',. i # .

, - JOB COMPONENT VALIDITY -BASED ON PAQ DATAS | ;
- o Coe . - o E -», . V_'.‘._..‘ - ; -, Y :Q'_ !
. ;. The conventional procedure that ig followed in the validation:' - e
. of tests for personnel’ selection purpokes consists of the administration. - ~-\\; L
~_of one or’ more tests to a sample of present job incumbents or Job | -y
+ candidates, the development of a criterion (usually a measure of job
. success) for these individuals, and" the statistical analysis of the re-
. lationship between scores.on the individual tests and the job per- . - /-
| formdnce criterion.values. .This typical procedurg is of coursea. ) ..
rather time consuming one, and frequently there are a number of problems
assocjated with it, such as the following: thé.time and éffort taken N
to carry out such analyses in each and every situ tion; the small number- - °*
of incumbents on some jobs (this would preclude the use of tigis. o
procedure); the restriction on’.thé range of, test scores or criterion
pspecdAlly in the case of the use of present. job incumbents)’ - .
_ ossible limited reliability and validity of the criterion 5 N
measures Ysed, - These and other factors have led to efforts to'develop. N
' zed procedures that could be used for the identification LN
of -tests that would be valid Tor the selection of individuals for specific .. '
jobs, thus hopefully precluding the necessity for conventional test o
validation procedures. In general.terms, since the "validity" of tests
for personnel selection -purpos is_essen;;glly rooted in the character-

istics of jobs, it would seem that any gengralized approach to the - . |
Adentification of tests for us%‘in persongel, selection should be predicated =~ =

. N ’
5 . B ] .
N \ , . . . -~ . "
e . , . } ;

Y

3 This sed%&on'is based ptimaﬁily on a report by Marquardf and MéCorﬁick . -
©:  (Report No, 5, July -4974), - s S { O c

L ' : Vg ) : ‘ S ‘\
. S , o _ i




'upod sys;ématic‘COnsideration of the content -of jobs. zlt'WOUId'se;m ‘-':*g .
‘ ~ that insofar as various jobs have a given characteristic in common,, -
( the humian qualities required for the performance of the activity in '

question should be the same. e : \
L S . e . . SN

~ In the long run, the optimum basis for a "generalized" procedure -

., for identifying ‘tests for . personnel selection would be to determiné;' L -

.2 for any given job component (that is, any given job_characteriStic);\'.

the paricular test of tests that would be valid fgr{the,selection of \. .|

" people to perform the -aét’ivityiﬂmpl_ied by that component. The develop=. . ¢

- ment of such a data base would ifvolve an effort of major proportions. L

"7 In the absgence of such a set of data, various "indirect" procedures o S
.\\\gzresumably*wOqu;benecessary.' This study represents at least one . o T

>

N gpproach'to,the developrient of a systematic procedure for the selection «. A\
f tests for individual jobs (as based on systematic job analysis data)d- ,

that presumably would be ggnerally'valid for - personnel selec;ionwpurposes;

Vo . o - [ L _ : L
Since such ajprodbduré_would be predicated upon the analysis of . e

%_\\jobs in terms of ‘each of a number of  specific characteristics, it is L e
E nsfe referred to'as the concept of job component validity. - ST '
‘ N R oo . o e ' Lo ™
I - .

B Data Used in PresenﬁiStudy..

L " In the present étudy‘job dimension scores based on thefvérious /
. ‘gets of job dimensidns were 1séd to characterize ' the jobs in the

gample, in particwlar the following: =~ °° ! .
R T S T
A 30 diviéional¢qﬁb;&imensioﬁs béped on job date. S R g
.14'geheralfjob dimensions based on job data ' oL : B

% 23 job dimensiong based on attribute profiles

- The criterion data consisted of test data for job incumbents on:

. -each of the jobs in the sample used, in particular the test data _ e :
being based on the nine tests of the General Aptitude Test Battery . ~rﬂj¢,'

*. _ (GATB) of the United’ States Training and Employment Service (USTES), S

(United States Department of Labot, 1970). The USTES has published, - '

normative test data for these tests for incumbents onfpach'of_apprOXiw

mately 450 ‘jobs.. . The publighed test data for each job includes the .~ - **

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

eff jcients for some or all of the nine GATB tests. .Mosg/df the

. ‘jobs for which data_are_pgblished'had fifey or more incumbents.

For &ach 306 included in the sample, three criterion measures , oy
were used, as follows: the mean test gcores of job incumbents; . oo
Mpotential cutoff gcoreg” (which consisted of the test score one o R
standard deviation below the mean of the incumbents on the job in 4.,
question); and coefficients of validity. Such data were ﬁ?ed for

each of the nine tests independently.

~_‘ The rationale for the uge of mean test scores as‘ériteria of :
“the "importance" of tests for individual jobs is based off the assumption
that people tend ta gravitate into jobs that are compatible with their -

(2

v ¢




| own ahility level.‘ Thus, to the extent to whioh this assumption is
.‘valid, jobs for whach incumbents have generally high mean test scores .

S fl._presumably would require more of the quality measured by the test than

jobs for which the mean test scores of incumbents are low.' The second:
criterion (based ¢n'the same assumption) was used sifce it might more
nearly’ approximate conventional test -cutoff .scores in'practioal situations.
‘The third cr te"ion, the coefficient .of validity tests, would be based: .
on the assumption that such coefficients imply the amount of variance

in the criter n that is associated with a test, e

' Sslmple of Jobs

B The sample of jobs included in this phase of the study was drawn
“from the sample|of 3700 jobs mentioned above, : The cases drawn fg .
that lakger sample were those which "matched" jobs for which ‘GATB test ‘
datd ‘were available, the matching being. based on.code numbers'of the
Dictionary of Occupational Titles (D.0.T.). Actually there were 658
PAQs for /[Jobs which matched 141 different jobs’for which the GATB test,

 data were available., Howevdr, some of the 141 jobs were combinéd\in %:

Lo the- presentation of the GATB normative data, and in effect, these 1.

jobs magched 125 sets of GATB norms. (When two or more jobs were
combined for the,presentation of GATB norms, it is presumed that the"
jobs wer'e congidered to be reasonably comparable in terms of their

' .. PAQ analyses were used in this phase of the study, .the positions re- 2

- basic characteri:?ics.) In’ general, terms, . then, "data on 658 sqparate

. Presented by thege.analyses being "matched" with, 125 test data noims |
i.for jobs that re resented l4l jobs. S . _ S “lp *

-”Anal ses Perfo_ ed

oot
¢

‘ . The three /sets of job dimension scores were then used as predictors

for the 658 P analyses\in a series of multiple regreéssion’ analyses,
using each of /the three criteria mentioned. abov as related to the
corresponding 125 sets of GATB normative’ data. Bu héanalyses were
carried out separately for the three criteria for g h 6f the nine GATB
tests, A double crossavalidation procednre was used, with the sample .
being split randomly. into. two halves‘(A and B). Thus, a total of 243
separate multiple regression analyses,were performed. ‘nine testsg x three
criteris x three samples (A, B, and combined) x three sets of job '
dimension scores = 243 analysés. - A st pﬁwise multiple regression pro-
cedure was used for all of these analys 8¢ 4 -

4

_ In the cross-validation procedure, ‘the regression equations based on
the analysis of the predictors of the criterion for one'sample (in this
case A or B) were then applied to the cases in the other sample (in this
case B and A, respectively).“The predicted values were then|correlated
_with the ériterion: values to:produce cross-validation coeffipients.

s




' Results o 'S/i

Smme of the results are summarized in Table 24

13

I
©

In particular that

.table presents a summary of the croos-validarion coefficients of the job
dimension scores with the three criteria that were based on scoxres on .the
nine GATB tests of the incumbents on the "matched" jobs. Since there- were
nine tests and tvo samples there were eighteen coefficients. so the range

are given separately for ‘the three criteria..

" of values shown in that table is for these eighteen coeffiqients. ‘Thesge

's

In most’ 1n tafices the multiple correlations of job dimension scores ,
are based .on coxeinations of eight or nine job dimensions.

.
T

~ .
¢

My

- profile data

. i Table 2 '-/,_"
Sutimary of CrossJValidation Coefficients '
" of" Jobeimension Scores with-Three
R Job Criteria Based on Scores on Nine )
' Test "of Incumbents o Various Jobs ..
. ey B
e C e A o ‘ e N
Type of job dimension = '\ . - Criterion - -+ .
: . Mean test "'Potential cut-~j Validity
' scores /off ‘scores ° -’ - coefficients
f% ' A.‘Rahgéindn'_ ,'Ranée Mgn s _Range’Mﬂn -
' <. .. Co ' . a . '/, o . ;ﬁ
Based on job data _ RS Lo :
., Divisibnal job di'f-A " 46-76 71 42-17 73 . 26mbh 39
' :mensions : e C Vo
General J°b di- 16-75 71 18-76 71, g\s . 03736j3§
mensions " L : LU
- Based on attribute - o 47-45 71 e 44“77'69- 'f .. ‘23“38 32.‘

e

f




‘ }Diécussion- A A ¥ | |
'y " Byand large, these results are essentially of the same order of . )
L -maghitude as reported in the preﬁiousischy by MbCormick,lJedﬁngtet, o \ ,
t 1" and-Mecha (Report No. 6, June l969),’a1chough'the-results~o£ the A
: present gtudy tend to be a shade lower than in the previous. study, = - '
- In reviewing the results certain general observations might be made, - ' *
. In the £irst ,place, ‘the :esulyé_relating‘td-the types of job"dimensions '
used ‘(those based on Job data/versus those based on attribute profile . _ ' '/,
- data) ‘are reagonably comparagle, although those based on job ddta tend . .
to be a bit higher, particuldrly as reflected by the cross~validation °
coefficierts’ shown infTablefzx--Furtheg; the-results for the criterion
of potentisl cutoff scores/seem to be roughly the sgwe as for those . .
basgd?on/the,griterion of /mean test scores. This inding is particularly .= . .
interegting since, in a practical situation, one mjght wish to use potential -
- cutof £’ scores as the opﬁgationally:more usefulucriteriqn.. As'in the.. .
- cage/of the previous stjdy, the prediction of the validity coefficients
‘waw considerably lower/than .in the case of the other criteria. This
is perhaps in part a nction of the ‘seversdl facgoge mentioned earlier
that influence valid ty coefficients, * The resultgﬁglﬁﬁ indicate that
.the prediction of ¢ test-related.criteria for thecgnitive tests
. was generally bettéY than for the psy=homotor testd: vIn genetal, it
- lwould seem that thd use ot 8 structured job analysis procedure (such - o N
. \as'_!:’hat.rgpﬁesent by the PAQ) can serve ag the basis for the establishment | S

of job component élidity of persoﬁnel;qésts striptly on the basis of .
. 'pobfpased'data; ithout the need’for conventional test validation pro-.
. Feduﬁes'intmﬁny‘sitQation§; IR . b e

B Q\,_
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o 'JOB, COMPONENT METHOD FOR:ESTABLISHIN&fCOMPENSAEION RAIES41 '
AP  meel o
1 +i" The bagic objectiVeS’EE”:anentional'jObﬁevaluation pjograms are .
those of oydering- jobs within organizations along a scale that reflects. .
itheir relative similarities and differences in ‘terris of characteristics.
. /that pregtmably are relevint, to the establishment of compensation rates,
%  and the'establishMént of the general wage ér ‘salary level-yithin an.or- - .
'ganization in terms of some, policy~based relationshiip .to corresponding .. . ‘.
SIS ;pateséin the labor market. In the case of most job evaluation systems =~ . °
- . " tHe aétual job evaluation. process is based on the judgements or evaluationg =
et ‘of,izdividuals regarding various characteristics of jobs as these are - ' K
;'fimplied=by conventional job descriptions, S '
woN/ . ) . ’ . ‘ . . L 2 B . ‘ . ) . o ’
A would eem that, since thd evaluations used in such procedures .. _ N
-/ are predicatgdresséntially upon job characteristiés,1it}might'be o T
" ' i possible to use job data based on a structured. job analysis“procedure o _ ‘L
' as the direct. bagis for the derivation of compensation indexes that, in s «":
o ,"'faturn;;could,be‘useq for establishing compersation rates for jobs, One . S
" . .could view the process of prediction of cempénsation rates for indivi- o
¥ - 'wdual jobs in much the sane manner. as previously discussed - in connection
s with tle establishment of the job component validity of jobs, ‘except
o . that in this instance one would use a criterion of actual going rates
of jobs. Job dimension scores based on an instrument such as the PAQ
~-could be used as the predictors, - i . B

&
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‘4'This section is based primarily on a technical report

DeNisi, and Marquardt (Report No. 6, Sepeémbpg;.1?7&). ;

by McCormick,
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This study consisted essentially of this ,procedure, and represents, - . :
_ in effect, an extension of a previous study that also was bafed 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 S =
“involved the use of Form B of the Position Analysis Questionnaire (PAQ), R
whereas the previous study was based on Form A of the PAQ. . ;
‘Sample of Jobs .= - . J ; ,'. o S Lo ', - . i 'l Y

. The sample of jobs fised was: drawn from the sample of 3700 jobs P
-, that:had been used prev, ously in the component analysis of job elements o
~..of the PAQ. In particdlar, the jobsrin that sample that: were used ‘in
- this study weré the ones-for.which .compensation rates had. been furnishedﬂ
. ,at the time the analyses were completed. TIwo types of - adjustments were .
made to some of the compensation data available., In the first place, S _,4\.'
“all the compensation data were converted to a common metric, namely I
, ' dollars per month., ‘Compensdtion reported for other time periods
. was converted to. this metric. ' In the *second ‘place, compensation rates -’
reported during 1970 and 1972 were adjusted upwards to 1973 levels, .
In the cuse of some-orgdnizations it was possible to obtain 1973 rates -
‘for jobs that hdd been analyzed previously. In the .cases in which this"
~ -was not feasible an upward adjustment was used that was based on data
from variods Federal government: report that reflected average increase
" in earnings during’ thege years. : ~Of th é 3700 jobs in the base sample, .
_;:compensatiqn rates were available.for 2762.: Of these, 2688 were used in .
’ thegstudy, in particular those with compensation values ranging from
. $326.00 to $1, ,450,00. ‘This sample was ordered from high to low in _
", wterms of compensation rates, and alternate jobs were placed in two: sub=
samples of 1344 jobs each (A and B) for use in the.cross-Validation
procedure. \ ,

PAQ-Based Data Used as Predictors . = ’ f_ T

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

i of the criterion values for compensation rates per month., Two of ‘these/

' types of data consisted of job dimension’scores €or the job dimensionsf

previously derived on. the basis of ‘job data, one of these-consisting ,‘,_

5~ of the 30, "divisional" job dimensions, and the other set consisting /-‘
/ .of the 14 "general" (6) job dimensions previously described. The third-

. set of PAQ~based predictors consisted of the ratings for the jobs en,

. 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 to the ‘humber ¢f / .
jobs. The job elements not included were those with the lowest cor elations SN

with compensation rates. : o

3 ' .
, A step-wise regression analysis was carried out for each ‘sample
(A,B arid A+B), and a regression equation was derived for each sample -
based on each of the three sets of predictors (individual PAQ items,
" divisional job dimension scotes, and overall job dimension -szorés).
The regreseion equation for a giVen predictor based on sample A was
. 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. -

»
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As a final step, the data for the total sample.(A+B) was used in
. a comparison of predicted compensation rates (as determined from all
three sets of predictors) and actual compensation rates, in order to .
getermine the residual or, lack of predictability for each set of pre-
ictors, ) SR o ' - »

" Results o ’. B ) D

/A summary ofltﬁé results is given in Table 3, that table showing, .
- for each of the three sets of predictors, the multiple correlations for
the two subsamples and the combined sample, and ‘the crosg-validated
coefficients of the thrée sets of compehsation rates. '

v

@

C .. mable3 T
Multiple Qbrrela;iéns and Cross-Validation Coefficients of -
Regression Equations Based on Job Data of the PAQ ..
' Used, to Predict Compensation Rates '

PR

- . e .l;“'/‘;a' | » V l.'»:"‘

Cmypeofl . - T o B
. - Predictor .. - A - B LAB Aon B ’ ~Bon A .
~0véra11'Dimensions ' .65 . ’,'_.65 ,i '..65' - .64  _. C ",.J4 : l;

jerelt bine B S o S
Divisional Dimensions %70 - .69 469 . 67 Laeb8
. RawData . . 0 < .69 - . .68 T .64 s .66
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The gégéranJIkyel'of p}edictability.df the PAQ-based data resulting _

-~ from this stﬁ¢y¢Was'somewhat lower than the corresponding predictability e
~of a previous”btdﬁb~by Mecham and McCormick .(Report No. 4, June 1969) .

This lower level of predictability probably. can be attributed in /large

. part to thetfact that the compensation data ‘were -obtained oves a;per;od Vo
of four years (1970;.19zl,'1972, and~1973)wwith,upward;adjustmedts_being”

 made to- the data collected over the first three years. Thiee -adjustments

" were made on the basis of gereral indexes of increases in wages and R
salaries during those years. It 1s believed that the volatile nature
of the economy of that: time may have resqlted'in gubstantial mis-alignment -

- of some of the jobs in terms of relative positions along a compensation o,
scale to thd degree that predictability was somewhat reduced. A second | :
possible exglanatﬁon{may be based in the fact that the data for shis study

covers a vety 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 genéerally considered to

have some bearing on compensation rates, special anglyses were carried

- out for three companies for which a 1arg§ number of PAQ's'were available.,

~
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' - In each of  these instapces the regression equation based on the dimensions
for the combined sample was applied separately to the PAQ's for the jobs
in each of these three companies. The resulting predicted compefisation '

" indexes were- then correlated with-the actual tompensation rates for
the jobs within each organization. The resulting corrélatious were

\ | - Lo : . _ ‘ -
The predicted compensation rates in the case of all three types -
_ of predictors tended to bver-predict the ‘actual rates of pay of jobs .
EI .. with low levels of'compehsation,.anduto under-predict the actual ‘rates
- - of pay'of jobs with higher levels of compensation, . '
Although the results of-the analyses.for. the entire sample of
jobs and the two subsamples were relatively moderate, the analyses of
the data for these three cdmpanies tended to indicate quite strongly
, that job eompensation values can be estimated with reasonable adequacy
< . by the use ofstructured job analysis instrument such. as the Position =
R Analysis Questionnaire, within the framework of individual orggnizatiénszi

«op

THE ANALYSIS OF RATES OF NAVAL COMPENSATION®

-
'Ll

~ The results of previous research with the PAQ as the possible ,
_ basis for the establishment of compensation rates suggest the possibil;ty
.y . that structured job afialysis procedures might alsc have some utility |
- in connection with the establishment of rates of compensation for L
Naval personnel. The present study represents a probing effort in
this direction, with two purposes in.mind, namely that of relating naval
o . compenisation for -incumbents of naval billets to the compensation for
™. civilian jobs with similay characteristics, and that of assessing the |
. ~* potential utility of the PAQ for -allocating naval ‘billets to pay rates.

Posgition Anélzsié'ggestionnaire {PAQ):“‘Navx Edifion

A naval version of the PAQ was developed for this study, this being -
essentially a modification of Form B of the .PAQ. The modification con-
sisted largely of the substitution.¢f ‘naval terminology in defining
and illustyating the job elements,./ S | -

. Samplés of Naval Billets , /-

~Two samples of naval billetd were used in the study, the first
gonsisting of 607 enlisted .billets on board.three aircraft carri rs
T andin six ady squadrons, and, he second consisting of 249 officer
- . billets of ‘vardous types. The/analyses of most of the enlisted billets
were performed by projéct pergonnel with a few heing.done by military ..
personnel hired from the ships' companieg. The analyses of the billets
.1n‘ghe officer sample were performed by the officers themselves.

¢ : R Lo -
¢ . VAN
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This section is based/on a report by ngrié'and’McQoimick (Rgpoxt'

P _. I 5
' - - No. 3, September, 1974) .
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Comparison of Nava1 and Civilian Compensation

. One of the purposes of this study was that of comparing the com-_ :
" pensation for ‘incumbents of naval billets with that for civilian jobs

© . with similar characteristics, as these chargcteristics were reflected

by job dimension scores of . the PAQ. . The ba ic,approach of this.study

. was that of using the PAQ analyses of the n val‘billets as the basis .
for the estimation of° compensation rates that would be applicable for
civilian jobs with similar characteristics. This was:-done by applying

to be mos predictive of rates of pay for civilian jobs.

to the nagal billets the same regression equation’that had been found -

Baseé_of computation of_naval compensatidn. The compensation of
naval personnel is admittedly difficult to estimate, by reason‘of the
fact that.there are certain types .of fringe "benefits" that: 'havé some
monetary valuée., For cer'tain purposes . in this study three types of
. compensation indexes were used; these being' basic compensation’ (based.

on the rate or rank and cumulative years.of service of tﬁ incumbent),
direct naval compensation (including what might be thought\of as money
equivalents" such as quarters allowance, subsistance allowance, sea
duty pay, and estimated tax advantage); und. total naval comp sation -
(consisting of direct naval compensation:plus estimates of the value
of retirement, medical care, commissary privileges, life insurance o
benefits, etc.). ' . .o , .

N

S A number f the a lowances: and benefifs that have "money equiva]ents
are not directly related to the requirements or responsibiiities 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 applicability 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 being: those which would reflect the possible )

range of naval compensation, as follows:s A (high), B (intermediate),
and C (low). - \ ‘ o e
: \ ) R IR i
Correlations between civilian and naval- com ensation. Correlations
were computed between each of the three types of naval compensations

 with similar characteristics.” This was done separately for the enlisted
'sample, ‘the 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 samplje ranging
from .63 to .65, for the officers sample from .28 to .29, and for

the combined sample .83 to .84, Clearli:' the compensation for officer .
billets is much legs, related to rates of compensation for civilian jobs
-with corresponding characteristics than -in-the case of enlisted billets.

Comparison of méan naval and civilian compensation rates., A com~
parison was made fct personnel in each pay grade between the annual di-
rect naval compensation rates under "high" (A) and "iow" .(C). pay as-

sumptions with the mean annual civilian Job vaiues estimated on the basis

. . B .

e o Ve e e e

(basic, direct, and total) and the predicted~civilian'job values for johs -

o
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“ \ L of ‘the FAQ analfses;of'the billets. 1In general terms, the naval com= .
T pensation, even under the high (A) asgumption, wés'rather.systematically

. lower than the corresponding civilian job values in.the case of the
enlisted pay grades: In the case of officars in the lower officer pay
grades . (Ensign and Lieutenant Juaior Grade) the naval compensation’
rates were belgw’/the corresponding civilian job values, but in the -

- case of officers.in the higher pay grades (Commander and Captain) the.

[ naval compensafion rates were above the corresponding c¢ivilian job .

e values, -’ However, it should be noted that the lower and higher pay grades
' - are represented hy very few cases, so these data have to be congidered

with reservationdy S BT : '

e - . Discugsion. ‘At least .in yhe casg@oimenlisped billets, ‘it
\ ' . -8ppears that a structured Job analysis procedure such as the PAQ.
. - can serve as the basis for comparing the compensation of naval LT
S personnel with that of civilian personiel engaged in jobs with é&xresgonding' S
« f characteristics. The results of the comparison made in this study in- S
‘ “dicated a systematically higher level qf,compensaticn,for.civiliaanobs-
than for corresponding naval billets, even-under a "high" (A) ‘assumption
regarding the fringe beaefits that might accrdé to naval personnel. t
| O oW R
v - PAQ Data for Establishing Pay Grades for Naval Billets

4

=Y had '

, The'secbnd‘objective-of.this study was that of .exploring the possible .
‘use of a structured job amalysis procedure such as the PAQ as the basis -
for the establishment of pay grades for naval billets. o
Procedures.and results, - Ih this phase of the study three méthégg
were used in deriving predicted compensation values for the maval “billets
- as ‘based on the PAQ analyses of ‘the billets. - The method reported here
consisted of the use of regression equations based og job dimensions
resulting from principal components analyses of th& PAQ.data from the - °
naval billets included in the study." The predicted compensation values —
based on 'these.regression equations were then correlated with the s
“total” ‘compensation for personuél in the respective billets, using the
"high" (A) pay assumption discussed before, -The resulting correlations

[ -

are given.below for the enlisted, officer, and combined samples:

: 7

Shrunken Correlation

S R  :"dftéined“Cortelaﬁfdn“

°

Enlisted sample (n=459) - - 80 . .76
6%%;%§559amp1e»(n = 247). ., :C 52 R 37
© Gombined sample (n = 706) T R S

Co, : ' _ LA
... Discussionv It is apparent from these-results that.the PAQ .

. would Be potentially more useful -as the basis for determining the ap~ - -
' _proppiati pay grades for enlisted billets than for officer billets. ' If - ,
a structured Jjob analysis procedure were to be used as the basis for .
allocating officer billets to appropriate pay grades it would appear o
" that .the procedure should provide for more adequate differentiations okﬂ;.
the job actiyjties between and among varying levels of supervigory, " -

management, and comsand positions, . ' '
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+% 71" JOB AND PERSONAL FACTORS AS RELATED T0 JOB SATISFACTION®
o BENEE . e ﬁ --¥: oo S R F
_ This phdée of the prqject was directed toward the anaiysis of . |
certain job and personal variabiss as'related to job satisfaction.
. 1In particular, it was the intent to-dé%ermipe-the extent to which : .
« " - job characteristics as reflected by job dimension scores of the PAQ -
.'as 'well as certain interest and attitude variables, contzibuted to
. the variafce of job satisfaction respdnses. . '
T S

§amgle' ‘ o
The study'wés_carriqd.out with 408 employees on 29 jobs in two.

. telephone companies. . S Lo ce

‘Data Coliected

j_Tﬁé-datgAcolIECted f6r~the-§tth included the followings

LI

: -~ 1. A PAQ. For tiost of the' jobs tlree independent PAQ'g
.'trf',Q T W re prepared, and the averagé of, these ‘was used ag
e degeription of the job. ‘Job dimension scores -
/zgre obtained or derived for the 30 divisional job
/ dimensions, . B . o '

2. Interests of job incumbenn§u_,The interests of job.
-, Ancumbents- were measured with the Job Activity Pre~ -
-ference Questionnaire (JAPQ) which .is an interest"

_ inventory that parallels the PAQ. On' the basis of
L responses to this it is.possible to derive job di-
) e S e uension scores. that reflect ,’ the interests of the
o .+ ¢ dindividuals on the 30 ‘job dimensions,

-,

PR R

Bﬁ&%A.scale of response disposition, - This is basically -
o .8 gcale of dptimism-pessimism developed by Beck .

X~ »  (1973) interded to tap the “response disposition' -

. of 'individuals toward reacti : " :

or optimistically or pessimi

general, ‘
‘gcale,’

mistically, to things in.— .
A.fgwfhdditional“itemé were added'Sq‘;his,ﬁ.

“%.. Job.Description Index. (JDI). The DI was developed by
Patricia Smith (Smith, Kendall, and Hulin, 1969), and
- provides for individuals to "descripé' five aspects
| « of their jobs, as follows: work, Supervision, co-
E ' workers, pay, and promotions., - Iﬁérejis'also_prwm;sibn
' for deriving a total score based on responses to all
five gections, = o ' '

co ) "Qm .
. Analysés e

»

/ s

. . o ‘..,‘ ~’.. ‘\‘.f . . . “."'5‘ ,
. Separate analyses were carried outr for incumbents of the two.

companies. In each case, analyses were c&rriggkout between the several -
ST - L - o - e

6 . . ! ' . o ' ' :

-This section is based on'a teport b ‘ '

] y-Calitz, Hi1 H ( b
Peters (Report Ro. 8, October 1973), « = . aael:'MccormiCR’ and_
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ng‘positivelyfor.negativé1Y£ .
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predietor variables, separately nd in certain combinations, as
related to "total" j6b satisfaction and to satisfaction with the

"work itself"” (one of the submscales of the JDI) The predictors .
included the followind’ '

o 1. BAQ job dimensibn scores.

G 2, JAPQ job dimension scores.j _ '_1 o o ;.n.‘:' o

L 3. A d2 index of the "match" between the interest o .
v _ profile of each individual and the job dﬁnension T
profile of his or her job. "
4.,. A response disposition scere for each person.
oW
* 3, Scores derived from the PAQ on each of the following~ N
~ four factors: « = . R
(a) module (w rk that forms a reasonably complete
~ "whole" or "unit"). : LN
/" (b) feedback ' | |
o (c) control (by the incumbent over his job). - : _
(d) opportunity to use one's skill and education. .
: These aspects of jobs have been hypothesized by . - |
Ford (1969) as being related to job satisfaction,
Edch of these wag scored on the basis of a certain
. get of job elements of the PAQ:that were judged to
'-reflect or represent the factor in question.
6, Certain items of personal data such as age, 8ex, and
- time with the company . .

\

Results, . : : _ o
By and large the results indicated that the dominatit’ factors ¢
associated ‘with "total" satisfaction and with satisfaction with one's:
Myork™" were the jeb characteristics .(specifically. certain. combinations
of job dimension scores based on the PAQ), and job ikterests as rew. .
flected by the combination of certain joh dimensions based on responses . ' S
to the JAPQ. 1In one of:the companies, for. example, the’following . .

- correlations were obtained (these ace not adjusted for Bhrinkage)

Correlation vith S Correlation with-

Factor . - Meotal" satisfaction L "work" satisfaction

Job chardcteristics

(PAQ job dimensions) W48
Interests (JAPQ) .50
"Match" between job '

and interests (d2) -.18
Regponse dispogition -.31.

Combination of "above N .62.

The negative correlations above occur because of the method offs'oring.
' They are in ‘the "expeoted“ directions. ' : |

. ;aa; SR
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. The rather substantial multiple correlations of combinations
of job dimension scores with total gatisfaction and with satisfagtion
‘with-one's work, generally support the hypothesis that job charalter-
istics do play a significant role iﬁ_influeucing_job satisfaction, -
' Howevet, the correlation between the d2 index (the "match" between

~profile of job interests and the profile of the job), although rather

. modest, still indicates that there are differentlal attitudes among -
Individuals toward various job activities, The rather substantial .
correlations between interests (as imeasured by the JAPQ) and job
satgifaction seems. to imply that certain patterns of interests in

. job activities generally are associated with faveorable attitudes -

" towards one's job, very possibly in a cause and effect manner.” In
fact, it is very posgible that expressions of. gatisfaction with one's :
job may, in part, be simply a reflection of one's favorable disposition .
toward job activities in yeneral, This "predisposition" toward re=- | .
acting favorably to job situarions is somewhat supported by the cor-
relation of the response dispbsition scale with job satisfastion

,responses, In general terms the overall level of -correlation with
_Job satisfaction based on theipredicturs was of rather substantial
proportions, L S L S

DEVELQZaENT OF JOB FAMILIES’ -

-, | The grouping into.job families of jobs with reasonably common
-~ characteristics could serve various purposes, such as petsonnkl =
- selection, vocational cbunSeliﬁgiigre.eétablishment of compensation
- rates, €fc, The data obtained W the PAQ were used as the basis for
two job-clustering studies, toward the end of 'developdng job families
that might serve various purposes, - N L T
. . L . 14 . . $
BC-TRY Job Clusters . ' |
One study' involved the{use:of the total sample of 3700 jobs men«
tioned before.\\In this study, the job data used consisted of scores
on the 14 overall or general (G) job diménsions. The clustering prow-
cedure used was -the BC~TRY procedure developed by Tryon and Bailey '
(1970) ‘.}This analysis resulted in 33 ckzsters-. R

' CODAR 'Job Clusters !

The other analysis was carried out with 21 of the’30."divisigé31“
job dimensions, the irput for-each job conaisting of scores on thege -

- dimensions. A sub~sample.of 800 jobs was used in this study., A
hierarchical grouping procedure was used, the index b. similarity bee
tween the pairs of jobs being'a d2 value., The computér program used
was a modification of the CODAP program (Compre ive Occupational Data
Analysis Program) which wag developed by the United States Aﬁg Force. -

~ The clustering that was considered: to be mosq'suicablg;consisteﬁ-Of.

%2 clusters, : ’ _ . o :

.

* .
C

v This section ig based on a repérf by'beNisi and'McCOrmick;(Report
No, 7, November, 1974, _ ]
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'~ Discussion

_ Both the BC-TRY and GODAP clusters are represented in the basic
repor{ by DeNisi and McCormick (Report No,:7)s One comparison
" of the clusters formed by the two programs consisted of a comparison

of the standard deviations and homogeneity indexes of the job:.dimension

~ scores nf the jobs within the clusters,  Thig comparison indicated
quite clearly that the clusters based on the BC-TRY program were

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

, this difference could be in part the consequence of the nature of

.- the input data (i.e., thegeneral (G) dimensions vyersus the "divisional"

‘dimensions); or of: the program used, Further, it could be in part a
function of the,statistics used to reilect the degree of similarity.

. The BC-TRY procedure involves the use of coefficients of cor:elation;':

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

subsequent to the execution of the CODAP. program Dr, William J. . n.|

Cunninghan 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 CODAP program. On the basis of this-
he expressed the opinion that other indexes seem to be more ap- :

propriate in.this-frame of reference than the d%" index." Thns,,ﬁgéf fﬁ

gomevhat less clear-cut clustershresggting from the CODAP. program
. might be in part.gttribqtaple to the'use of the a2 index. L

. DISCUSSION

study seems definitely to support the indicatiops from.previous re-
search that the;usg-of'a_struq@ured,job,analys 8 procedure can provide
- . job-related information that can have a.variety .of possible practical
applications. There are certaihly very stroung indications that such
a procedure can be used as the basis for the establishment of aptitude
‘requiréments for-jobs. ‘In additio , it appears that such a procedure
* could be used as the basis for the egtimation of ‘compensation rates
for jobs; however, it §s probable.that at the presént time such: i
_ proceédures could best be utilized within thé framework of individua
contexts (such as within individual organizations) since it appear

. . e ~ ) ) 'J, ‘--‘ . .
The experience with the Position'Analféii;?uestionnaire.in this| -

that the -geographical and- industrial variability in compensation r Ees,'

might somewhat limit the general utility of this approach on an across=

the~board basis. It also appears that a structured job analysis pro-
cedure could be used as the basis for the clustering of jobs into
job_families or clusters in terms of similarities of profiles of job
characteristics, In this regapd;yfhowever, it ‘is probable that further
experihentation in the foymawion pf job clusters would be in order, bew
. fore it might be possiblg to idelitify a "master" set of job:clusters ‘
that might~have wide-spfead utility. In particulax, it is probable
_that further research should deal both with the determination of
the appropriate "units" of job-related data that should be uged
for this purpose, and relating to the statistical procedutes tha
would be optimum to use in a clustering approach. Ultimately,
that the establishment of a relatively definitive set of Job clusters -
could serve a variety of purposes in personal management. For exe =

~

requirements for the cluster. '

* ’ ) . .
. . o 30 ’
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. . N .
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given cluster, it might be possible to allocate the job to the job
cluster that it best matches, and apply that- job to the:set of aptituyde
-/

ample, given a set of aptitude profiles for the jobs within any) '_// _
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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 quantifying job.
characteristics of jobs in order to-determine the relationship between
such characteristics and job satisfaction. (This is probably the most’

-definitive gtudy of .this type available.) ' Other pdssible research
applidations could also.be considered ir which it. would be useful to
‘have quantitative measures of jobs as independent variables.. e
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