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" Foreword

Whenever a set of several studies is carried out in an organization
sémé decision must be made about how to report the results. Should each
study be presented separately or should all of them be integrated into a
single presentation? Should the data be reported as a single package
or as specific pieces of information? In some ways this technical report
provides a coﬁpromise decision to that question. Several separate studies
are presented in the same report, and an attempt is made in an intro-
ductory section and in a concluding section to provide some integration of
the studies and their import. The studies sometimes share subject
populations and sometimes variables . They are a part of a larger project
which is investigating individual and structural variables in a military
aviation organization.

The persons responsible for authoring various portions of this report
are listed in the headings of the individual sections. Overall responsibility
for the report belongs to the senior author. Primarily, this report
includes studieé from an individual difference perspective in the larger
research project. Additional reports from this perspective will be forth-

coming.



INDIVIDUAL DIFFERENCES IN AN ORGANIZATIONAL SETTING:

INTERRELATIONS AND INFLUENCES

Individual differences have been of major importance in the field
of psychology in general, and they have an even greater role proportionally
in the subfields of applied psychology and organizational psychology. An
individual-differences approach to psychological measurement is defined
by assessing characteristics of individuals and then making comparisons
across individuals. 1In organizational psychology the main characteristics
of interest have beén those v;riables which are related to either the organi-
-zatibn or tﬁe pérformance of tasks in the organizafion.

There are two main tasks that individual-difference variables have
been called upon to perform in organization psychology. The first of these
is to describe. Individual-difference variébles are used as descriptors
for individuals, grbups, and for organizations. Usually the measurements
are made on individuals. For descriptors of groups oi organizations the
data are aggregated over the appropriate set of ihdividuals.

Though it may seem contradictory to claim that variables used as des-
criptors are individual-difference variables, it is not a perversion of the
term "individual difference" in its fullest sense. The term implie§ com-
parisons among individuals. The term "descriptor,” on the other hand,
implies simply the statement of the measurement v#lues or degrees of a
characteristic for~a single individual. H;wever, when we examine the
variables which psycholqgists use as descriptors we find that in the
great majority of cases they are variables that gain meaning only through

comparison. To say that someone has an achievement motivation of 63 or



that the average morale in the group is 74.2 only takes on meaning if
those scores are put into a context with other scores. The score has
meaning as a descriptor because it describes the difference.between the
focal individual and cther individuals or norms based on others.

Individual—difference variables used as descriptors present a summary
cf the focal individual, group, or organization. They give a profile
of the individgal along the measured dimensions. Descriptorc help us
to know the characteristics of the focal individual. Our understanding
is increased by the increase in information which is provided about the
individual: |

~ .The second task which individual-difference variables perform in

organizational psychology is to predict. Most often one set of individual-
difference variables is used as Ercdictors for another individual-differénce
variable. Traditionally, these predictions are based on rclationships
between variables which have been establiéhed empirically. The relationship
is most often established by demopstracing a correlation between variables
over a sample of perscﬁs. (One of the sections of this réport argues for
the use of a model different from this traditional approach.)

. Even though not every study which demonstrates relationships between
individual-difference variables is done for the purpose of prediccing, we
can say that the individual-difference variables in such studies’are used
as predictors. For, where our goal is not predicticn, we use the identified
relafionships to increase our understanding of one variable from information
which we have about another variable. cheral of the sections of this
report are in the form of such predictive studies whcre the ultimate aim is
not to use the variables as prédictors, but to increase our understanding

through knowlédge of the interrelationships among the variables.



Reward preferences'as focal variables

For several,éf the studies presented in the individual sections of
this report the measure of preferences among work rewards is used as a
variable of primary interest. The igportance of reward preferences'derives
from their strategic theoretical position in the examination of an
individual's interaction with a work organization. This theoretical position

can be diagrammed as in Figure 1.

Historical Ahistorical
influence: influences:
b N >
Personal Work-rewardv Interaction with Performance and
Background Preferences | the Organization attitudinal Responses

Figure 1. Components of individual/organizational interaction.

The immediate influence of the process of interacting with the organization
is that set of expectations which the individual has at the time of inter-
action. This frame of reference derives from all of the historical events
and personal attributes which have gone into determining the individual's
present state. It is the ahistoric, present state of the individual_which
interacts with the organizational situation to produce the responses to

the situation. The responses include both performance and attitudinal
reépomses. For'the present set of studies relationships are investigated
which correspoﬂd to looking both directions from the preferences position

in Figure 1.

Subsections of this report

The first of the more-or-less independent sections of this report

is a theoretical discussion of the appropriateness of using within-person,
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rather than betweeh—person, information when dealing with the motivation
domain. This statement of a theoretical position is included because the
focal méasure in.the followiné three empirical studies is one which provides
within-person information. Such a justificatory section is relevant
because (1) within—pgrson informafion has rarely been used in individual-
difference studies, and (2) additional data analysis probiems aré_incurred
by the use of within-person information.

The second section is an empiriéal investigation of relationships
between Qoik—rewafd preferences and some persénal‘backéround variables.
Data ate presented from fhreevsepérate samples. The first sample is composed
of engineérs. The othe? two samples are fromvNaval air fighter squadrons.

The third secﬁion of the report presents data demonstrating the
relationships between work-reward preferences and attitudinal job responses.
These data are ffom Naval air fighter squadrons. The attitudinal variables
for this study are job satisfaction and organizational commitment.

Iﬁ'the fourth sectién of the report there is both a methodological and
a‘substantive concern. Méthodologically, two distinct clustering
techniques are compared on the results they provide from the same set of
data. Substantively, the work-reward preference variables are used to
cluster Naval personnel. Descriptions are provided of the clustérs which
issue from each cluStering‘technique.

The fifth'section.of the report is an empirical investigation of
relationships between personal background and personality éharacteristics
on the one hand and job‘satisfaction on the other. These data, also, are
from the study of Naval personnel.

Following the separate subsections a set of concluding remarks closes
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this report.- These final remarks will suggest the research and applied

implications of the data presented.



Section I. ’ -6

PREDICTING BEHAVIORS FROM MOTIVATION DIMENSIONS: AN ARGUMENT

FOR WITHIN-PERSON RATHER THAN BETWEEN-PERSON STRATEGIES

§ Milton R. Blood
Georgia Institute of Technology

Prediction éf behaviors from measurements éf motivation dimensions
is an established part of the repertoire of (at least research) psychologists.
Ofﬁén.this predictién is made from a model of straight linea; relationship
‘as is usual wheﬁ making pfedictions in the ability domain (behavior =
(f)motivation), and.sometimes motiQation dimensions are comﬁined with
ability measures in a multiplicative féshi§n (behavior = (f) (ability x moti-
vation)fin what is essentially the same prediction strategy. 1In this article
the author will propose that another prediction strategy is appropriate for
ﬁotivation dimensions rather than the traditional linear prediction model or
some variant of it.

‘A motivation dimensionr is defined here as a measurement of a person which
indicatés‘a predisposition of that person toward a behavior. Motivation
dimensions have been_éonceptualizédvas both voluntary (desires, goéls, inten-
tions) and involuntary (needs, drives; reinforcéments). Both kinds of con-
ceptual d;mensions are ineluded'in this discussion. Measurements of motivation
dimeﬁsions have sometimes béen developed specifically as prediction instru-
ments, e.g., the measure of force to work_hard which was used by Hackman and
Porter.(1968). ‘In other inétanées, motivation measurements have come from the
developmént of pérsonality in;entories which have included diﬁensions descrip-
tive of behavioral propensities, e.g., ihe dominance scale of thg California
Psychological Ihventory (Gough, 1957) and the need affiliation scale of the

Edwards Personal Preference Schedule (Edwards, 1959).



Predictions of behavior from motivation dimensions haé nearly glways
been carried out from the psychometric prediction model which was devéloped
in the abilities domain. In that mddéi behavioral predictions are made
between-persons. Thé person who is highest on the measured characteristic
(ability) or motivation dimension is predicted to exhibit_the most of the
corresponding behavioral performance. This report will argue that there is
another pre&iction model which is more appropriate for use with motivation
dimensions. 1In this model the predictions are made within-persons (but
between-dimensions).. In this within-person model the strengths of several
dimensions are measured for an individﬁal, and the prediction is made that

his behavioral performance will correspond to the dimension which is highest.

Description of the Two Models

Between-person model

The between-person model for prediction, sometimes called a normative
model, beginning with the choosing of an individual characteristic which is
to be predicted--in the present diécussion this is a behavior. Then another
characteristic ié chosen which will be used as a predicﬁor of the behavioral
criterion--the present discﬁssion concerns only the use of motivation dimen-
sions as predictors. A relationship (usually linear) is estabiished empirically
bétween the predictor and the criterion, and this relationship is used to
predict criterion behavior for persons for whoh only predictor information is
known. Measurements on the predictor dimension are used in a relative, be-
tween-person fashion. Persons are either compared directly and_the criterion
behavior is predicted to be relative among persons ih the same fashiqn as the
relative predictor scores, or an individual's pr}térion behavior is prediéted

from comparison to the scores of some norm group. T



The predictor can be measured directly as a behavioral intention as
Ryan (1970) suggests or as ; behavioral proéensity toward cértain patte:ns
of bgﬁavior as in the work of McClell#nd (1961). Alternatively, the ﬁotiva-
tional predictor may be a derived score as in instrumentali;y theofy (Vroom,
1964; Mitcheil & Biglan; 1971), or as a behavioral intention which is derived
from other measures (Dulaney, 1968; Fishbein,.1967).v The impqrtant.characteristic
which qualifies the érediction strategy as the between-person model is how
the predictor score -is used rather than the nature of the meaéurement of the
ﬁotivation dimension.

within—person model

Tﬁe within—person modei for prediction also begins with the selection
.of the.beﬁavior fo be éredicted. Then, those 6the: behaviois which might
be alternative_behaviors for the person are~determined. Measurements are
made for an individual of his/her propénsity toward each of the behaviors, and
the behavior which is predicteé is that alternative for which-thé propensity
is gréafgst within that persdn. Thus,'thé qomparisbns are made among
behaQio:s but within the person. Again, the scores which‘are used to make
the predictiéns coula be either direcﬁ measures or derived scores.

ébﬁe within-person tedhniques have béen developed ‘and provide the basis
for furthér methodological development. Within—person'strategies have been
Qsé& in the field‘of decision-making where theyvinvolve comparisons of sub-
jective expected utilities (Edwards, 1954), and they are implied in ipsative'
ﬁeasuré# such as paired-comparison preference scores or normative scores
which gave been ipsatized by doublé céntering. It should be noted that,
thouéh ipsaiive measures necessafily give with}n-person informakion, within-
person Eomparisons dé not require formally ipsgti?e measures. Again, it is

the use of the measures rather than their psychometric nature which characterizes



the model.

Assumptions of the Two Models

Between-person model

~ For the betweenQperson model, the basic assumption which_is'necéssary
is that the predictor.scores are-comp&rable from one person to another.
This requires that the meaning of thevscore be the same from one person to >
another, i.e., two pérsons getting the same score should be equally "motivated,"
and a person who receives é higher score should be‘"moré motivéted." This |
questiqn of the validity of the measurements is absolutely essential to
the between4pers6h model as the comparisons Are made from one person to
another. Whatever the motivation dimension under inveStig;tion, its meaning
must be tﬁe same across all of the individualsinvolveé in the prediction
comparison. In this model scores on the measurements indicate an absolute
amount of motivation. |

Further, there is an assumption ih the‘bétween-person modei that the

between-person compafison (relative position on the prediétor) is an impor-
tant gue to or influence on the target behavior. That is, it is assumed that
the position relative to other peréons on the predictor is related to criterion
behaviér. Any person with a particular predictor score will behave in the
same‘corresponding fashion on the criterion. The important information in
the determination of thg criteiion performance is assumed to be how the pre-
dictor score compareé with the predictor_scores of others. This assumption
seems legitimate in the abilities domain (a person with greater ability will

perform better on a test of that ability), but it is not proper in the moti-

-

vaﬁion domain. When a person chodses a behavior, it is not because s/he
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prefers that behavior more thah other people do, it is_becaqse s/he prefers
that behavior to the available alternati?e behaviors.. To arguelthat between-
person motivation scores can be compared és predictors for a parﬁicular behavior
requires that the individuals being compared hold equal pésitioﬁs ;ega:ding
motivation toward the total complement of alternative behaviors. Only to

the extent that this‘is true, can we predict'successfully from the between-
person model. Conve;sely, to the extent that it ié not true, the between-
person model will be.unsuccessful as a prediction strategy.

Within-person model

The necessary assumptionlqoncerning compar;bility of scores in the
within;person model is that scores for the same person on différent scales
be comparable. That i;, if a persoh gets a higher score qn.one dimepsion
_than s/he receives on another, s/he will be expected to exhibit behavior
corresponding to the motivation'dimension.with the higher‘score. - The scores
earned on different motivation scales must havevmeanihg‘relativé to each
other within the set of scores for a single Subject. This is a techno-
logical constraint which is not necéséary in the more traditional, normative
model. Much less effort has been spent developing scalgs whicﬁ alléw this
within-person comparison across scales.

The further assumption is made in the within-person modél that the
ﬁithinvperson (but between-scale) comparison is the important cue of influence
determining the target hehavior. In the case of choice behavior, this would |
seem to be a legiﬁimate assumption. The choice dgrives from a comparison of
the alternatives qvailablet The appropriateness of the within-person model
woqld hold whether the choice is being made  between qualitatively- or. quanti-
tatively-different behaviors. A person may.chooéé.between different activities

or between different levels of a single activity. 1In each case the within-



person model would predict the occurence of the activity (or activity level)
which receives the maximum score on the measurement deﬁicevdsed.

Enbirical tests which have occurred for this strategy in field settingé
include both qualitative.and quantitative comparisons. Vroom (1966) studied
tﬁe organizational choices of M. S. graduates with a within-person comparigon
strategy. Each subject listed the three organizations in which he was mogt
interested as a potential source.of employment. For each of the three organi-
zations an instrumentality-goal index was compﬁtéd which indicated the sub-
jeéfive probability 6£ attaining personallgbals in the organization{ Using
within-person comparisons, 28 of the 37 subjects (76%) chose, from among
organizations exgending offers of employment, the organizations with the
highest (withih-person) instrumentaiity-goal.score- An additional subject
chose an organization tied for first place in score. .

Ajzen and Fishbein‘(19§9) studied the behavioral intentions of college
students during a non-class time period (Friday night). Data were gathered
which allowed pfe&ictions of beh#viorai intentions from information about a .
subject's attitudes about a-ginéle behavior, a subject's within-person com-
parison between two alternative behaviors,:and ; subject's within#pérSOn com-
ﬁarisons among eight alternative behaviors. Both of the strategies,involQing
within-person comparisons made more accurate predicfions of behaviotal
intentions than did the information about a Qingle behavioral alternative.
Daﬁa indicating actual behaQioral choices were not available in the study.

It is possible that actual choices might not have matched behavioral inten-
tions in this case because there were, in reality, many more be?avioral alter-
natiées available than the eight which were gtn@ied.z In effect, Ajzen and
Fishbein studied prediction of behavioral'p:efergnceﬁ rather than preﬁiction

of behaviors. Howevef, it can be reasonably presuhed'that the relative



accuracy of the between- and within-person strategies would have been . the
same for the prediction.of behaviors as it was for the predictibn of behavioral
intentions.- |

Dachler and Mobley (1973) made within-person compariéon# of quanfita£ive‘
choices. They studied differences in level 6f,work activity. Pefformance
levels were designated by five different levels in comparison ﬁo a defined
standard of performance. Both task goals (behavioral intentions) and actual
perforﬁance levels wére predicted better from within-person information than
from information in ﬁhe form of absolute utility values.

In the latter two studies cited above (Ajzen & Fishbein, ;969; Dachler
& Mobley, 1973) the accuracy §f predictions froﬁ“the within-petson infor-
mation Qas"teSted with a between-person comparison. method (correlationms).
A more directly within—pefson prediction strategy such as.that,employed‘by
Vroom (1966) may have: préduced even greater prediction;accuracy than that -
which they:reported.- in a study of the behavior ofv"biéding" for higher
lével Jjobs, Hill, Bass, and Rosen. (1970) also used a corielational between-
person model to predict ‘whether a perSon would "bid" or "not bid." 4Thpugh
they made measurements of each individual's motivation to bid énd to not
bid, they did not make individual predictions from a wifhin—éeréon comparison

of the two.

Relative MeritS»og the Two Models
In a rational analysis the within-person model is the more appropriate
strategy for predictioﬁ<in the motivation realm whenever one considers moti-
vation as a matter of choice. Whenever an attempt is made to predictlvoluntary
action, one should consider and compare the behavioral alternatives-available

to the person taking the action (Zedeck, 1973). If a teacher is trying to
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decide whether s/he will dismiss a class early, s/he will compare that
alternative to the other available alternatives (hold the class until the
end of the 1ecture‘hour, hold the class beyond the lecture hour, call off
the class altogether, etc.). The teacher Will not;couparé hil/hor d@lire
to dismiss the class early to the desire of 6th¢r,pto£§luqu for Qarly
dismissal. S/he will dismiss the class early if that behaviorvi- the most
deéired of his/her alternatives, not on the basis that s/he wants to dismiss
a class early more tﬁgn others do. |

If motivation iQ construed as a matter of force such that the person has
little voluntar} control but is simply responding to the motivational forces
which impinge on. him/her, thé within-person mod;lvis still rationally correct.
For here again it is a comparison within the person which allows logical
prediction with the'leagt constraining ceterus paribus. if we wish to predict
whether a worker will coﬁplete a task we will ncéd to compare th§ force to
complete tye task with the forces towarg behaviors gltgfnative to task comple-
tion. It will do us little good to know whether a workeﬁ's "completion force"”
is greater than his/her coworkers' "completion forces." We must know if his/
her “complefidn foice" excéeds h;l/her “gp-for-a-beer force."” 'InVOtder to nakel
the between-person comparison, it is rationally nec@ssafy to invoke a ceterus
paribus which demands equality between-persons of the f&rcos’tbuard alternative
ﬁghaviors. | |

It is clear that in the development of psychometric techniques the
between-person model is more advanced. Techniques for the estimation of
:éliability, validity, and prediction accuragyvhavé'been thoroughly developed
for this stiategy, and in fact, most textbooks “in measurement And measurement
theory deal primariiy with the methodology o:'ba;ﬁbeneperson measurement.

The‘psychometric development of within-person measurements and predictions is,
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on the other hand, less advanced. Some attention has been given to the
production of scores which can be compared across scale dimensions (e.g.,
paired-comparison methods, ipsative scores, ratings of separate behaviors
on the same scales, etc.), but little has been done toward the production
of a full psychometric method for use with the within-person model. What is
required is a set of psychometric procedures for the estimation of reliability
and validity of measurements and indices of the accuracy of prediction. |
Perhaps because these procedures are missing, or even more because the usual
introduction to psychometric procedures is via the techniques of between-
person comparisons and the ability domain, methods for within-person measure-
ment and prediction have been relatively neglected. It is to be hoped that
within-person technical procedures will.become more familiar and will be
further developed énd that persons working in the motivation domain will not
choose the between-person model simply because of the greater technical
sopbistication available. .

if we are to progress in prediction accuracy wevmust utilize models
which match our phenomena as closely as possible, and we must develop the
measurement procedu:eé necessary to the execution of.those models. We must
not choose on the basis of the strategies for which the technology is most
developed or with which we are most familiar. The within-person modél deserves

much greater attention in the motivation domain.



Footnotes

1. The preparation of this paper ﬁés supportéd by Office of Naval Research

grant N00314-69-A-0200-1054.

2. Even in Champaign-Urbana!
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| ' 1
WORK REWARD PREFERENCES AND DEMOGRAPHIC DIFFERENCES
Milton R. Blood

Georgia Institute of Technology

Past researchers have assessed specific work-reward preferences and
have shown thét they‘were related to demographié differenceé among workers
(Nealey, 1963; Nealéy & Goodale, 1967). .Wbrkers indicated their preferences
among specific rewards of equal cost to the organizations in which the
workers were employed. The patterns of preferences for spgcific rewards
were differeht among groups of workers divided on demographic variables
such as age, number of dependents, etc.

In a research aiméd at deyeloping a measure of preferences among more
general work rewards, Blood (1973) presented data deﬁpnsttating.different
patterns 6f work;related preferences ahong wgrkers.in différent job situa-
tions. Samples were»chosen to maximize between-group-differences in job
situation. Having demonstrated this minimal construct validity infor-
mation for the measure of general work-reward preferenées, (the Job Orieh-
tation Inventory), it is reasonable to ask if thesé general preferences
differ for demographically subgrouped worke?s who are in the same job
situatioﬁ. That is, the différences in specific rewafd preferences presented
by Nealey (1963) and Nealey and Goodale (1967) may be a manifestation of
‘a preference ordering for more general categories of potential returns from

the job. This study is an empirical investigation of that research



Blood

question in three separate work samples.

Method

Subjects

The first sample consists of 113 enginéers from foﬁr separate organi-
zations.2 As a part of_a larger study, these engineers all 6ompleted the
Job Orientation Inventory (JOI).and provided personal data. The second
sample consists of 95 Naval personnel in an operationa1 squadr6n of fighter
aircraft. The third ‘sample consists of 57§'Nava1 personnel in recehtly-
formed training squadrons with a new, high-technology fighter aircraft.
In the Navy samples also, the JOI and demographic data were collected as
'éart of larger quesﬁionnaire packages. Some of the analyses to be reported
do not have exacfly the numbers of subjects announcéd here because of incom-
plete data.
Measures

The JOI (Biood, 1973) assesses preferences among ten work-reward cate-
goiies: Achievemenf or sense of accomplishment; Responsibility; Opportunity
for growth; Recognition from the community; Status in the organization;'lnter-
personal relationships; Pay; Job security; Provision fbr famil&; Support.for
hobbies or avocational activities. The ten categofies are represented by
statements in 45 paired-comparison items. fbe JOI is designed to reveal
an individual's hierarchy of preferences for certain work outcomes relative
to other outcomes, rather than a person's preferences for work outcomes
relative to_other individuals. Scores on the ten categories are ipsative
in nature, that is, a fixed number of scale points are available for allotment
to the ten éategorieé. Cémparisons between persons require a recognition

that it is the intrapersonal hierarchy, and not an absolute level, which is
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being compared. Demographic questions were included in all samples as
a paft of the larger questionnaire.
Analysis

The strategy employed in the data analyses was_essentially the samg as
that used by Nealey (1963). Subjects were gréuped on the basis of the
demographic variables, and then patterns of work-reward preferences were
éxamined for between-group differences.

-Multivariate differences between groups 6n the JOI categories were
tested for significance with the'Hotelling T2 statistic. Because of their
ipsative nature, only nine of the JOI categories were included in this part
of the analysis (the exclusion of one category allows the necessary inversion
.of the covariance matrix on the compqtation of Tz). Individual t-tests were:
then computed for each of the ten JOI categoreis including the one which
was excluded in the multivariate test. The significance levels of the
individual t-tests shoﬁld only be attended to if the T2 reaéhed significance.
Even then, the significance levels of the multiple t-tests are not to be
interpretéd as independent statistics with their stated alpha levels.
Nonetheless, Hummel & Sligo (1971) have demonstrated that the T2 followed
by individual t-tests is a useful and reasonable method for comparing gtoup
-centroids. The Tz.examines the data for the significance of the difference
between the n-dimensional centroids, and the t-testsvreveal the individual

dimensions which are contributing to the difference.

Results
Sample.l. o -
The first demographic variable to be used as "a grouping variable in

Sample 1 was age. 1In order to split the sample as evenly as possible, they
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were divided into those below 40 years of age (N = 61) and those of 40
or more yéars of age (N = 52). In order to compute tﬁe muitiVariate .
analysis, the first JOI dimension (Achievement or sense of accomplishment).
was dropped from the Hofelling T2 analysis. The :esulté oflthe anaiysis

with groups divided on the basis of age is shown in Table 1.

Insert Tab;e 1 About Here

The multivariate analysis reached the .01l level of significance. The
individual t-tests which reached at least the .05 level éf significance
were for the‘dimensions of Opportunity for growth and Interpersonal rela-
tions which were higher for the younger group and Recégnition from the
community which was hidher for the older group. -

A second vari#ble which was used to subgroup the sample of.engineers
was the educatiohal level attained. There_wgs litfle difference in the
sample on this variable. Thirﬁy-nine had earned a master's degree and
all of the others had earned a bachelor's degree. As shoﬁn in Tabie 1,
the multivariate test did not reach significance for this division. Thus,
attention to the individual t-tests is inappropriate.

The final variable used to subgroup the engineers was meant to act
as an index of how actively they attempt to iemain current in their pro-
fession. This variable is a self-report of the number of professional
journais each éngineer reads reqularly. The subgrouping division was m;de
between thése who repori';eading two or fewer_journals regulariy and those
who report reading three or more joﬁrnals regularly. As shown in Téble 1

the multivariate tests reached the .05 level of significance. Only one
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of the JOI dimensiqns reached significance on the individuai t-tests. The
group which‘reported reading fewer journals had a higher preference for Pay.
Samgie 2 - .

With the second sample the division into groups on the basis of age
Awas‘made with one group of leés than 26 years of age (N = 48) and the other
group composed of subjects with 26 or more years of age (n = 46). The
results for this grouping are shown in Table 2. On the second and third
samples the final category, Provision for hobbies ér avocational activities,
was dropped from tﬁe multivariatg analysis. The multivariate analysis for

the age subgroups was not significant in Sample 2, so attention to the

Insert Table 2 About Here

univariate t~tests is unwarranted.

In both Sample 2 gnd Sample 3 analyses were done with subgrouping on
each of the variables education (high school or less vs. more than high
school) and rank (enlisted vs. officers). There was a strong ielationship
between these two variables, and there was a nearly identical pattern of
resuits from the analyses in both samples. The between-group differences as
indexed by the value of the Hotelling T2 were greater in the case of rank.
Therefore, only the results for the grouping on rank are presented in this
paper. | |

Differences between enlisted men (N = 71) and offiéers (N = 24) on the
JOI categories are shown in Table 2. - The value of the Hotelling T2 ;eaches

the .01 level of significance. Considering the univariate t-tests the

officers showed a higher preference for the work-reward categories of achievement
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or sense of accomplishment, Responsibility, and Interpersonal relationships.
The énlisted men showed a higher relative preference for the categories of
Pay, Job security, and Provision for family. .
Sample 3

| Using the same age division as in the second sample, subgrouping for
the third sample was done with one group of subjects with less than 26 years
6f.a§e (N = 280) and another Qroup with 26 or more years of age (N = 295).
The results of the'-HotellingvT2 analysis which are shown in Table 3 demon-

strate a difference significant at the .0l level. Younger subjects showed

Insert Table 3 About Here

a higher preference for the interpersonal relationship category and older
subjects showed a higher preference for the Achievement or sense of accom-
plishment category.

When divided according to rank the third sample also demonstrated a
significant difference in work-reward preferences. Table 3 shows that the
Hotelling T2 value was significant at the .01 levél. »The pfficefs held
aignificantly higher preferenceg for the categories of_Responsibility,
opportunity for Growth, and Status in the organiz#tion. The preferences
of enlisted men were higher for the categories of Pay, Job security, and

Provision for family.

Discussion _
Clearly demographic variables do have a relationship to general work-

reward preferenceé hierarchy of workers. Not only do workers from different
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work situations expresé different hierarchies as shown in earlier research
(Blood, 1973), but aiso diffgrentiations can be made within work situations
as in the present study.: |

it will be helpful to examine those results which océurred in more than
one sample. Age, which was found by Nealey (1963) to be an influence on
prgferences among specific reward choices, was found in this study to be a
useful inde# of general work-reward preferences. Two of the three samples
demonstrated a difference between groups divided by the age variable. Though
the age division was made ét different points (40 years in S#mple 1l; 26 years
in sample 3), in both instances interpersonal relstionships as a return from
tﬁe job was of higher ielative value to the younger group.

In both of the Navy samples the difference between enlisted men and
officers corresponded to a difference in the pattern of work-reward preferences.
In both cases the officers had a higher preference for responsibility, and
in both cases the enlisted men showed a higher preference.for the set of
extrinsic returns from the job whiph included pay, job security, and support
for the worker's family. It is worth noting that the pattern of differences
in preferences differentiating enlisted men from officers is very similar to
the differences beﬁween engineers who read few and more journals.

In summar}, the general conclusion which is possible from these aata is
ﬁhat preferences for_categbries of general work-rewards are under the
influence of demographic differences. The more specific conclusions allowed
by the present data arg that younger workers show a higher relative preference
for interpersonal relationship from the job, and in militafy samples,
preferences among enlisted men are higher for extrinsic rewards than for

rewards in the form of characteristics of the job itself.
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Footnotes

1. This study was supported by Office of Naval Research'Grant NOO314-
69-A-0200-1054.
2. The author would like to express his appreciation to John Sims for

making this sample available.
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Table 1
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Hotelling T and t-tests on JOI Categories in Sample One
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Table 2

2 .
Hotelling T and t-tests on JOI Categories in Sample Two
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Section III.

- WORK REWARD PREFERENCES, JOB COMMITMENT AND JOB SATISFACTION
John R. Kestell and Milton R. Blood |

University of California, Berkeley

Past research has consistently demonstrated thet reward prefer-
ences can be meaningfully meaeured and their determinants identified :
(Lavler, 1971 Mahoney, 1964 Nealey, 1963 Schuster, 1969 Taylor,
1968 ; Wernimont & Fitzgerald 1972). The usual procedure has been to
assess the job reward preferences of a group or groups, and then to
relate these preferences to characteristic differences within or
between groups. The characteristics chosen for-study have typicaily
‘been demographic in nature, for example, age, sex,.nunber of children,
type of job, etc. | | |

A second class of preference determinents has. been suggested by
Nealey (1963),.and that is job attitudes. While receiving somewhat
less attention in this context, job.ettitudes nave been found to be
influential factors in a number of work areas (Vroom, 1964). ‘Two joo
attitudes were selected for study inbthis investigation: .commitment
to the organization, and satisfaction with the jcb in general. Commit-
ment was represented by worker responses pertaining to evaluation of
organirational choice, desire to remain with the organization, per-
ceived similarity of personal and organizational goals, intention to
mlke an effort to further the goals of the organization, and the like.
Job satisfaction, on the other hand is a general statenent of the

‘e

worker's affective disposition toward his ‘actual job.



"Mbthod
Subjects |
Subjects were 579 Navy persénhél assigned to recently formed F-14
’ squadfons. Five hundred thirty-three weré enlisted meﬁ, and 45'were
officers. Their median age was 25 years. Of-#hésq'for whom édu;ation
dita_wefe available, 91 had less than a high-school education, 317 had.
complete& high-gchool, and 153 had atlleast one year of college. Duev
to incomp}eté or missing dq;g, hét all of the 579.subject5'cou1d be
includeﬁ in the sfﬁdy. Fiverhundreﬂ sééenty spbjecté were used in the

analysis of commitment, and 535 in the analysis of job satisfaction.

Measures
The Navy w;s thg focai organization for the organizational commit-.

meﬁtrquestionngiré. This_fnstfument, de#eloped by Porter and his |
associates (Pﬁrtef & Smith, 1970), gsks for the am§unt of agreément
with each of fifteen state@en;s_abdﬁt the:prganization.

| Satisfaction with the job.in'generél was ﬁeasured by the seven-
poin£ éM Faces rating scale (Kunin, 1955). This is ; ptojective
Aatgitude scale designed to avoid thevpétéhtial semaﬁfic distortion
1nv61ved in verbal instruments. The respondent choésgs 6né of seven

-faces which most'represents his feelihgs., The scale has been employed

exiensively for both applied and research purposés. It fields a single

rating of the worker's overall satisfaction with his job. In this study
the respondents were requested to "Circle the face that indicates the
way you feel about your job in general." The correlation between

commitment to the job and job satisfaction 1nffhis sample was .52,



Reward preferences were assessed by the Job Orientation Inventary
(JOI) developed by.Blood (1973). Forty-five paired-comparison items
are présented to-ﬁhe respbndent to détermine his preferences for ten
kinds of rewards: Achievement; Responsibility; Opportunity for Growth;
Recognition from Community; Job Status; Interpersonal Relationships;
Pay; 3ob Security; Provision‘for Family; Support.for Hobbies. The JOI
-1s ipsative in nature, ;hat is, only a limited number of écale points
are availéble for assignment to the ten scales. Points assigned to
one scalg can no longer be assigned to any qther. Tﬁus it would be
,1mposs£b1e to achieve high (or.low) ;céres on all ten scales. The JUI.
is designed to reveal an individual;s.preferenée for certain work out-
comes relative to other outcomes, rather than a person's preference.for .

work‘outcomes felativé to other individuals.

Design and Procedure

The data ysed in this stqdy were gathered as ﬁart of'é larger.study
of the organizational characteristics of tﬁé F-14 squadrons in the
Navy. These particular data were compiled-after'the“squadrons had been
'together for three months. _Subjects were asked to comﬁlete a question-
naire package containing the informationvu$ed here as well as other
kinds of attitudinal and organizational information. |

Th; strategy employed in thi§ investigation was essentially the
‘same as that usgd'by Nealey (1963): 'respondentg were classified into
gtoups.according to\thelvariable of interest (iﬁ this c#se commitment

and satisfaction); then reward preference patterns were examined for

resulting differences. Hence,isubject§ were classified into high-
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(scores of 70 and above) and low- (below 70) commitment to the Navy,
-after which the respective multivariate JOI centroids of the two groups
were compared. Likewise forigmoﬁpé-who hgd high- (scores of 5, 6, 7)

and low- (1, 2, 3, 4) satisfaction with the job in genéral.

Data‘Apalysis

“.:Forhbogh variables, overall differences beéween the two groups on
the JOI scales were assessed using Hotelliﬁg's Tz statistic (1931). Be-
cause of its ipsative natute; only ﬁhe first nine of the JOI scales were
included in this part of the'analySis (the exclusion of the last scale
alloﬁs.the necessary inversion of the covariaﬁce matrix in the'computa-

tion of T2). Individual t-tests were then computed for each of the

ten JOI scaleé to reveal which of the scales were contributing to the
multivariate group differences (if any). Although the significance
levels of these individual t-tests cannot be interpreted in the usual

manner, the TZ-tést followed by individual t-tests is a useful and

reésonable method for compariﬁg:group centroids (Hummel & Sligo, 1971).

Results
- It oust be remembered that due to the cofrelatisn bééween them,
comﬁiﬁment and job satisfaction are not ﬁﬁtually’indepen&ent, but hold
"roughly:2sz of tﬁeir variance in c ommon. InAspite of thiﬁ, both measures
ar; considered to be providing useful, if SOmewh;t éverlgéping, job
ittitqde information.

The results of the.énalyses for commitment to the'thy:;re pre-

sented in Table 1. : T



The f-approximation for Hotelling's T2 shows that high- and low-commit-
ment groups do differ.significantly on some weighted combination of the
‘first nine JOI scales. An examination of the individual t-tests shows
whioh‘of the 10 reward preferences are contributing most to group differ-
ences. The high-commitment group is seen to be higher on Achievement,
Responsibility, and Opportunity for Growth while the low-commitment
group is higher on Interpersonal Relations, Pay, and Support for

Hobbies. The mean-preferences profiles are plotted in Figure 1.

Figure 1 about here

Table 2.presents the results for general jobfsatisfsction.

Again, the Feapproximation reveals a significant orerall difference
between high- and low-satisfaction groups on reward preferences. - Those
scales exhibiting the largest differences are Achievement, Opportunity
for Growth Pay, and Provision for Family. Figure 2 shows the satisfied
group to have higher mean-preference for Achievenent and Opportunity

for Growth, while the dissatisfied group preferred Pay and Family.

FPigure 2 about here
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Discussion |

The findiﬁgs_bf this study gtg_ih substantial agreement with those
of preﬁious investigators (Nealey, 1963; Mahoney, 1964). Work-reward |
preferences can be reliably measured, and their '"determinants" idénti-
fied;.in both civilian and military organizations. The term "&etermin-
antg“, however,‘mhst be u;ed with caution.' The hature of éhe inquiry of
both tﬁis and p:eyious studies has been correlational in essence.. It
would be more accuraée to déscribevﬁhe relationship by saying that
groups which are characterized by differences oh some demographiq or
attitudinal vﬁriabigs may also be charécterized by differences in reward
preferences. 'in other words, differences in age, for example, are rel-
ated t§ differences in the preference for pay,,égcuriﬁy, status, etc.
Of course causal statements regarding "determinanﬁs"vin such instances
gte; strictly épéaking, inappropriate. anetheless, édch relation-
ships can be useful. o

One inteféstiﬁg implieation of thé currenf findingé involves work
design. \It was séen that pefsons who were higﬁlybéomﬁi;tedvto thé Navy
;ende& to want achievement, :espdnsibiliti, and opportunity for growth
frbq fheir work. Those who wére generally saﬁisfied.with their_job ‘
wuﬁted achievement and opportunity for growth. Both ;omﬁitment and
job satisfaction would seem to be attitudes desirable to the Naﬁy. 'And
bo?h these attitudes are most strongly related to job rewards which |
are intrinsic to the job 1tse1f, a function of the w&rk done. Thus, if
the Navy would.like to éngender, attraét,_or devéloﬁ (whicﬁ;ver the'

case may be) persbnnel with high commitment to the Navy and satisfaction

N

with the job in general, then itsfefforts would be best spent on
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designing the work so as to provide achievement, responsibility, and
6pportuﬁity for growth., On the other:hahd, persons chatacté;ized Sy
low.cdmmitmenﬁ and 1§w job satisfaétion were most &esirous of inter-
personal relations, pay, family, and hobbies. sThese factors ate‘ex-
trinsic to the job; they are not related to the work itself but father 
are oﬁtside-the-job kinds.of :ewards. Hence, if the Navy works to
develop an attractive f:inge-benefit package, it may also be developing,
.attracting,‘etc.,;personner'characteriZed by low cdmmitment and low

job satisféction. It may be simﬁly that a pefson_hoﬁ is moét interested..
in his work tends to be less concerned.wi£h the incumbent friﬁge
benefits, and”vice4versa. In tﬁat caée, it is up to the organizatioﬁ

to identify and utilize such persons accordingiy,":‘;‘. S o



Footnotes

Lhis study was supported by Office of Naval Researcﬁ Grant‘

NO0314-69-A-0200-1054.,
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TABLE 1

Hotelling's T2 and t-tests on JOI for High and Low Commitment to Névy
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TABLE 2

Hotelling's T2 and t-tests on JOI for High and Low Job Satfschcion

- - JERTu

N SO AN S A e 302 0 0By s s e 8 0P 0% bt et s 10 M

Group Means ! %

JOI Scale  Hi-Sat{Lo-Sat: T-Test . A

; 4

Achievenent | 6.20 5.35'§ 4.83% | :
| - _ o o Hotelling's T2=41,76¢
Responsibility . 4,34 § 4,06 . 1.63 '

: : i P-approximation=4.57;
Opportunity for Growth , 6.99 @ 6.58 . 2.53% ‘ - (
' : : ,p¢Lé§ w/df=9 and 525;

Recognition 2.74 § 3.04 ! -1.64
Status I 3,27 3.091§ 1.09
Interpersonal Relations : 3.99 ; 4;13 % -0.86 ;
Pay " {3701 4.32 5}-3.27# | |
Security o f3.51‘% 3;so,§ -1.50
Panily : 5.03 ; 5,59'§5-2.74* v
mtses - leejsentaw |
M=377 N=158 |

*pz.01
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Section IV.

AN. EMPIRICAL COMPARISON OF TWO'CLUSTERING TECHNiQUES.
WITH MEASUREMENTS OF WORK-REWARD PREFERENCES 1l
Skip Lina and Milton R. Blood

.University of California,_Berkeley

Cluster analysis is a general logic, formulated as procedures by
which entities‘are‘grouped_together based on similarities ahd diffcr-

ences. érouping tdgether objects that have similar‘petterns of charac-

teristics is called the cluster analysis of objects, or simply O-analysis.

O-type cluster analysis techniques currently available are the Tryon
method of clueter'analycis andvthe Overall and Klett linear typal
analysis. O-type cluster:analysis can be performed‘ueing either of
‘these techniques. Each O-type clustering method serves a similar
purpose in that it attempts to discover the general properties of
objects with respect to particular»yariables and the general types

into which the'objects can be categorized. The clustering techniques
differ, however, with respect to the specific procedures they employ to

arrive at the final cluster solution._

Tryon Method
The Tryon method of O-type cluster analysis begins by correleting

individuals with respect to some set of variables. From this correla-
tion matrix one pivot subject is selected which has the largest variance
across cobjects of the intersubject correlation matrix. Thus, subjeéts
oho have mainly high and low correlations,‘aith relatively few inter-

mediate correlations, are most"likely to Be pi;ot subjects because of
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the large variance ;s cquuted from the intersubject correlation ratrix.
After the pivot subject is defined the subjects who'corrélace highest
with the pivot subject are selected as key subjects. Usualiy-3‘to 7
subjegts will be selected. Next, the secsnd pivot'subjecf is seiécted
and the key subjects are defined for cluster 2.. This procedure is
replicated until the préportion of the initial communality'of the raw
correlatiop matrix.is exhausted. The number of times thét the procedure
of selecting pivot and key subjects is repliééted dictates the number

6f.c1usters that'define the sample.

Overall and Klett Method

A recentfy deﬁelqped clustering téchnique is that presented by
Overali and Klett (1972). 'Intersubject corfelééion“coefficients are
computed from the score subjects receive on the dééendeht variables
to provide similarity meééufés among individuals; Next, direct cluster-
fotation analysis is performe& on.the correlation“§a:fix. In direct
cluster-rotation analysis, eacﬁ ogiginal ﬁrofile vector is rotated
ﬁoward,the yectoré‘with which it has the greatest'relaiionship‘and.away
from vectors with which its relationship is relatively weaker. A |
second corrclation métrix is fdrmed from the rofated.positions. Sub-
jects who have a high correlation in this trdnsformed matrix had
related paﬁterns §f similarity indices with other subjects in the ori-
ginalAcorrelation matrix. Further similarity matrices are computed .
based on the interrelatiouships in the previous similarity matrix.

This iterative procedure terminates when the reiterated similarity

matrix (the correlztion of the correlations raised to the Nth iteration)
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contains only values greater than or equal to .95 or less than or equal
"to .05. Subjects are clustered through the use of a final matrix which
contains only 1's (rd.95) and O'S (rggos). ‘A 1 indicates that the 2
subjects are in the same cluster while a 0 indicates tﬁe 2 subjects are
in different clUsters..

The most fundamental difference betweén these two procedures is
that the Tryon clustering meﬁhod selects pivot and key subjects to
define clusters from the original inter-correlation matrix, while the
Overall and Klett linear typal aralysis transfoirms tﬁe original correla-
tion matrix and forms clusters on the new ﬁosition of the vectors.

The purpose-of the preseﬁc paper is to comparg.these two cldsteting
techniques empirigally on the same set of data. First, data output
will be examingd in terms of computer processing time. Next, number of
clusters derived using each method will be studied. Third, between-
éroup variability.will be calcuiated separately for each clustering
technique. Finally, a clﬁstering by each'will be performed on the
cluster means and new clﬁstets will be named and examined in terms of
grouf size. A suggestion will be made as to which of these two

clustering methods will be most useful to social scientists.

Method
Subjects were 360 enlisted Naval.airmen. They-ﬁere pafticiﬁanés
in a training program for maintenance‘and support of F-14 aircraft.
Personnel ranged in age from 19 to 45 years, with a meén of 26.8. These

airmen were randomly selected from a larger sample.
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- As part{of a larger study, each subject was administered the Job
Orientation Inventory (JOI) developed by Blood (1973). TﬁefJOI purports
to méasure reward‘preferénce with respect to (1) achievement Or‘sepse
of éccomplishment, (25 responsibility, (3) oppqrtunity‘for growth;

(4) recognition ffom the company or fron friends, (5) job or cdmpany
status, (6) intcrpersonal‘relationships or friendships, (7) pay or'
monetary reward, (3) job secufity, (9) pr&vision for family,-aﬁd,’_.
(10) support: for hobbies or avocational activities. Scores. for fhese
work values ére'dérived'from the paired-comparison of each with the
other 9 rewards. Thus, an ipsative score of O to 9 is possible for
cach of the 10 revards with a sum of 45 for each individual profile.
The 360 Ss were randorly grouped into four groups of 90 Ss each.
Each group was subjected to the same set of analyéés. The JOI profiles
for each S were computed and correlated with évery other subject in the

analysis to give an index of between-subject similafity. From this

original 90x90 correlation matrix in each group, a cluster analysis was

pérformed using the Tryon method. From the same corrélation matrices
clpster analyses were performed using the Overallkand Klett technique.
Thﬁs, 4 first-order cluster anélyses were performed using each méthod.
When this clustering was completed, the mean vector was computed for
each cluster in every analysis. These centroids were then used as the
input for a second-order clustering with each method. Correlations
were compﬁted arong the centroids.from éach method..‘Then the Tryon’%,ﬁ
technique was used to cluster centroids derived from Tryon‘élusters
and the Overall and Klett rcthod was nsed_f; cluster centroids deriQed

from the Overall and Klett clusters.
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Factor coefficients are used to derive the cluster membership in
the fryon method. Subjects who had the highgst factor coéfficiept with
,réspect to a particular (or clustefj vere placed in the cluster along
with the pivot subject and key subjects. A S could be a key}§ in
Qne c1uster, and yet have his highest_factor.coefficient on a different
cluster. Thus, he could be a representative of two clusters. Subjects
were plaeed_in a specific cluster by the Overallland Klett procedure,
and no S was a member of two different clusters. However, since the
Overall and Klett procedure tended to result in more clusters with
smaller numbers of.subjects, only the largef clusters (n&:) were used

in the second-order'clustering.

Results
Each of the four fifst-order analyses performed using the Tryon
method resulted in 7 clusters. Table 1 presents the cluster means

along with the cluster size for each of the analyses.

Table 1 about here

The Overall and Klett procedure resulted in 6 to 9 clusters for
the fdur first-order analyses. Table 2 presents the cluster means

along with the cluster sizes;

Table 2 about here

In each of the four original Tryon CLuster'analises 7. clusters

were found. The largest cluster size ranged from 32-39 witﬁ a mean



of 37 Ss. The second largeét cluster size ranged from 20-23 with a
nman‘of 22 8s. The swrallest cluster ranged from 4-6‘with'a'mean'o£ 5 Ss.
The ériginal Overall and klett cluster analyses resulted in 6-9
éiusters. The largest clusters in each analysis had 21-301§s with a
mean of 26 Ss. The second largest cluster size ranged from 11-19 Ss
with a mean of 15 Ss. |

From the means in Tables 1 and 2, éluster analyses of the cluster
centroids were performed. The final clusters‘deriveq from Table 1
means usiﬁg the Tryon method are presenﬁed in Tablé 3. Table 4 presents

the élusterihg of the means of Table 2 using the Overall and Klett

analysis.

Table 3 about here

Table 4 about here
Between-groﬁp variability was computed for the 10 analyses on
the 10 JOI variables to get an index of the spread of the cluster means
for each method. The standard deviationson the JOI variables in each

analysis are presented in Table 5.>

Table 5 about here

Clustering from a 90x90 correlation matrix, corputer processing
time of the Tryon clustering was 90.5 seconds. The Overall and Klett

~

clustering method, working from the same initial correlation'matrix,
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used 247.4 seconds of processing time. The large difference is mainly
a result of the iteration procedure. An average of 14 iterations was
necessary. This is a greater number of iterations than were required

by Overall and Klett (1972) on some example data.

Discussion .

The two methods of clustering were empirically compared accofding
to the fopr characteristics presented in the introduction. First,
there is a greatér cost in computer-use time with the Overall and Klett
linear typal analysis. The proéesSing timeifor that analysis was
nearly three times that‘of the Tryon cluster analysis with the present
sanple size. Since‘the Overall and Klett procedure is based on an
iteration  of the original intersubject correlations, tﬁe required time
is influenced by the number of iterations which'are necessary. With
Iittle intersubject similarity, the process:may take a great deal of
computer processing time. Where computer time is an important consid- ‘'
eration, therefoté, fhe Tryon anglysis has QOme advantage.

Second, the Tryon method generally resulted in fewer clusters with
larger numbers of subjects, and the Overall and Klett procedure résulted
in a larger‘pdmbef of clusters with each clustép héving a smaller
number of subjects.. This suggests that the Overail and Klett method
is more sensitive to between-subject differences.

Third, ekamining the between-group variability for the 10 anaifses
(5 Tryom, S Overall and Klett) on the 10 JOI vafiables'in Table 5, it

is evident that the Overall and Klett clusters have a much larger index
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of spread. Forty-five of the 50 comparisons betweeu methodS‘using’the
same variable resulted in a larger standard'deviation for;the Overall
~and Klett method. This finding wes true in the 3 original analyses
and in the comparison of the two final.Clusters of the clusters, It
appears that the fryon method does not accentuate between-group differ-
.ences to the degree that the Overall and Klett method does.’ |

For the Tryon clustering method the clustering of the 28 cluster
centroids. resulted in 5 final clusters. The largest cluster was |
subjects‘whose reward preferences were‘high:on‘interpersousl relations
and hobbies. This cluster'was called the gobd-time guys, with a total
group size of 211; 33% of the clustered subjects were placed in this
group. The second largest cluster was subjects whose reward preferences
were high on achievement and.opportunity forlgrowth - This cluster was
called the motivated worker, with a total group size of 163 26% of
the subjects were clustered in this group. . The third largest cluster
contained subjects‘whose rewvard prefereuces_were;high on pay, security,
and family. This cluster was called family meu and had a total'group'.
size of 156; 25%'o£ the subjects were clustered into this group. The
fcurth largest,cluster was unique in that tbe‘Tryoutmethod was the
only technique to detect this cluster. The subjects in this cluster
were higher on recognition and responsibility. This cluster was called
the responsible work crew member. Sixty-two subJects were clustered
into this group, or 102 of the total sawple. The swallest cluster

had high reward preferences of status, interpersonal relatidhs, and
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security. This élustgr was called the Protestan; Ethié'work group.
The group sarple size was 37, with 6% of the sﬁbjecfs beiug;ciusggred
1nto‘this group. |

The Overall and kleté clustering of the 31 originél éluéter'ﬁeané
resulted 1n fQur final ;lusters.v The largest cluster was subjécts
whose reward ﬁteferences were high on #chievemen:, opportuﬂity“for
growth, reéognitiop, and in;efpetsonal rélations. This cluster was
similar to a comBination of cluster 2 gnd clﬁ?ter 4 of the Tryon'method.
-dne hundr;d n;neti;tw§,subjécts were cluétered_into this group, 532
o£.the_original sample of 360 subjects. The. second largest cluster .
derived from ghe‘0vera11 ahd Klett procedur#vvag subjects highest on
hobbies. Tﬁis cluster profile is quite similq:,to.:ﬁe“gbod-time‘guys
cluster 6f the Tryon method.'.ThiQ cluste:_had a’foﬁai group size of -
_SO; 14% of the subjecﬁs‘we;g,clusteted into this group. The third
largest cluster contained subjeéts who were high pn»fgsfonsibility,
opportunity,fbr giqﬁth,_aﬁd_atatqe. ;Ihig ciﬁ;tgr profile rgsembled
the Protestant Ethic work group ciﬁster,#nd ¢on§a1ned zi_subjects; 6%
of the subjeét were clustered into this group. The gmallest,ciusﬁet
was high on the job rewards of pay, aécurity, and £aﬁ11y:and was.called
family men like thg'Tryon cluster it resembled. Fif;éen sﬁbjecﬁs
representing 47 of the sample'were élusterqd inﬁﬁ,éhis‘group.-

.stults from both clustering methods agree that the most common
profiles of the Naval persbnnel were the mbtiﬁated workers and the gobd
‘time éuya, Thé_Tryon-techniQue, however,,clusteréd maré subjects into
tﬁé good time guys groﬁp, while the dverall and Klett ﬁeth@d‘ciuste;ed
more subjects into the motivatedﬂﬁbrker c}ﬁste;g 'fhe Tryoﬁ method}

detected a fairly large group size for the family men cluster; the



Overall and Klett procedufe clustered relatively few subjects into this
group. With respect to the Protestant Ethic work group, both methods
clustered the same relative numbér of subjects into this group.

In conclusion, there are clear differences between the two cluster-
ing‘techniques on fhe,four cﬁaracteristics investigated. The Tryon
method may'require less computer processing time which would be an
advantage where cost is a critical factor. Second, the Overall and
Klett teéhnique provided more clusters from each sample, thus indicating
a greater_senéitivity_to individual differences. Thoﬁgh the Tryon
method indicates a group membership for évery‘g, the Overall and Klett
method allows a singie‘§ to define a cluster. The authots prefer the
Qverall and Klett technique because each.§‘is classified into one and -
only one cluster. Third, the Overall and Klett method provides the
user with more highly differentiated groups. Fourth, although there
vere differenées, both techniques provided interpretable results in
the second-order analysis. Given the greater sensitivity of the
Overall and Klett techniqﬁe in the first-order analysis,'the authors
suggest that it would be the more appropriate method in social science

research,
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FIGURE 1. Second-order cluster means for the 10 job rewards on
the 28 Tryon clusters. ' (Abbreviations: ACH=achievement, RESP=
responsibility, GROW-opportunity for grawth. REO-recomiﬁon, smr-._‘
status, m-interpersoml relations, PAY=pay, SEC-security, FAl= |
family, HOB-hobbies). '
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Pigure 2. Second-order cluster means for the 10 job rewards on the 31

Overall and Klett. clusters.
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‘ | o 3
PERSONALITY, EDUCATION, AND JOB SATISFACT;ON
Milton R. Blood ' | and Skip Lima

Georgia Institute of Technology | University of California, Berkeley

The personal characteristics of a work force or those
characteristics which workers'bring to a particular work situa- -
tion may influence how fhef react to their work situation. For
example, Hackman and‘Lawler (1971) found that a worker's desire
for "higher order need" gratification influenced job response
on satisfaction measures.

In a theoretical framework such as equity theory (Adams, 1963)
the personal characteristics can be thought of as some of the
inpute of the worker to the job situation. Such individual
worker inputs may take many forms including such variables ae
education and personality measures. Education is an index of
the skills and knowledge that the worker brings into the sihoa-
tion. Personality measures indicate the personal characteristics
or psychological manner which the worker inputs.

| When a worker part1c1pates in a work organization, s/he
contributes not only whatever is the physical product of his
work activity, but the total constellation of his traits, mannerisms,
abilities and knowledge. All of these personal characteristics
may influence hie/her attitudinal responses to the work'situation.
Many of the personal inputs to an organization are very difficult

to assess or even to conceptualize in a way which would allow
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operitional comparisons across workers. For ihstanCe, £he
contribution a worker makes by raising (or lowering) the morale
among -coworkers, the input‘of heing a catalyst_for-commuhi-
cation among coworkers, or the input of goodwill created for
the organization among persons the worker contactivoutlide of
the organizﬁtion;‘ Other inputs can be measured with techniques
eqtablished'iﬁ traditional physchological research. The'putpose
of th13=rese#:ch project was to make an empiriéal test of~thiﬁ '
influence in a work sample. Educatibn‘and personality character-
istics were choseh‘as the input variables of interest because - -
ot the ease of asséssing them for workers or work applicants.
in‘fact, the particular personality measure chosén for this

study was chosen in part for its convenience in.administration.

Method
Subjects , - .

The subjecfi'for this investigation,ﬁere‘563 male officers
and enlisted men in ihe Naval Air Force. At the time of the study
the subjects wefe involQed in a training program for operations
with the F-14, the most recent naval fighter aircraft. The
subjects had beeh in the Navy for varying lengths of time, but
the‘bulk of them had been assigned to the F-14 program within
fouf months preceding the study. As#ignment to the F-14 pro-
gram was voluntary and required a commitment of 2 yéars.
Measures B - )

Education was measured in this studf.by a self repott item.

Subjects were asked to\report the number of yeafs of formal,
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non-Navy education they had completed. For analysis purposes
the education variable was divided into three levels: completed
1es§_than high school, completed high school, and completed
more than high school.

The measure of satisfaction used in this study was a
seven-point version of the General Motors Faces Scale (Kunin,
1955). Scores on the scale were generated in response to the
statement, "Circle the face that indicates the way you feel
about youf‘job in general;"' This general measure of satis-
faction‘was'bositively correlated with all five scales of the
Job Description Index (Smith, Kendall, & Hulin, 1969). The
correlations with those scales were: Work itself, .70; Pay,

.28; Promotion opportunity, .33; Supervision, .40; and Co-
workers, .39. All of those correlations are significant beyond
the .01 level. Subjects were divided into two groups on the
basis of'ﬁhe satisfaction scale. Those who had selected one

of the positive faces (faces 5, 6, or 7) were one group, an&
thoselwho had selected a negative (faces 1, 2, or 3) or neutral
(face 4) face were the second group. |

| Personality variables were measured by the SelffDescription
inventory (SDI) developed by Ghiselli (1954). The SDI employs |
a forced-choice technique to measure thirteen personality char-
acteristics: supervisory ability, intelligenceg initiative,
self-assurance,‘decisiveness, masculinity-femininity, maturity,
working class affinity, need achievémedf, need selféactualiza;ion.

need power, need reward, and need security. Respondants to the
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SDI are asked to choose between paired adjoctivol those which
‘are most descriptive of them (32 pairs) nhd those which are
least gcaériptiv"of them (32 pairs). The 13 scales were
dcvnlépod‘by‘cnpiiically keying item responses.
Analysis |

In order to undorseand the rolationohipl among these
-variablcs in an efficient multivariate analysis, a 3 x 2 nulti-
variate analysis of variance was done. Education (3 levels)
and satisfaction (2 levels) itro used as the factors of the
analyiia with the 13 SDI scales as the variables of analysis.
The cqrrolatign bcﬁwoon education (in years) and satisfaction
(in raw scores) was .06 in thiq.samplo, thus allowing the factors
tq be rolativiiy independent. The multivariate analysis of
.vniiancc waq'choion na‘itAonabloq the lindltanooul'invcstiqation
6f the relationships and interactions among the three kinds 9!

variables--education, personality, and satisfaction.
Results

A 3x2 multivariate analysis of variance was done with
edueétion and satisfaction as the two factors of the analysis
dn&'éhe‘IB»personality dimensions of the SDI as the analyzed
variables., The relationships between the three education levels

and tho'sbI measures are shown in Table 1. .The Bartlett's Chi -

Insert Table 1 About Here
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‘Square estimation of the significance of the multivariate
relationship is noﬁ significant. Therefore it is not advisable
to attempt to interpret the uﬁiﬁariate F test results for the
individual SDI dimensions. There was no reason to believe
that a significant relationship would be found in this analysis.
It simplylipdicates a lack of a significant relationship between
variables which are-hypothesized £o~be influential on the job
response variable, satisfaction.

The results of-the-sécond<test.for main effects in the

multivariéte énalysis are shown in Table 2. The relationships . .

Insert Table 2 About Here

between satisfactibn and the SDI variables were significant
beyond the .05 level of probability in the multivariate test.
Here it is appropriate to consider the univariate F-test results
to discern which of the individual SDI variableé are most in-
fluential in the multivariate relatiohship (Hummel & Sligo, 1971).
The subjects who responded with higher satisfaction (circled the
positive faces) were significantly hiéher on the dimensiohs of
Supe;visory Ability, Initiative, Decisiveness, Masculinity-
Femininity, and Achievement Motivation. The persons who res-
ponded neutrally or negatively on the satisfaction measure were
not éignificantly higﬁer on any SDI dimension. Tﬁe characteri-
zation of satisfied subjects which is portrayed by the SDI

dimenSidns with significant univariate F's is of able and moti-
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vated ﬁorkere.  One is tempted to use the word dynamic to
luhnarize the quelities sugqested'by'those dimensione.
The relationsﬁips represented in the interaction of the
mulriﬁariq;e anAIYsis are shbwh in Table 3. The:multivariate |
: At

interaction effect was significant beyond the .01 level of
probabiiity, As'shown in the table, the individual SDI diﬁen-

Insert Table 3 Ahout Here

sions which were significantly related to the interaction were

Supervisory Ability, Intelligence, Self-Assurance, Achierement

Motivation, and Self-Actualization. | |
The.sighificent interaction for the SDI variables Super-

visory Ability is shdwn in Figure 1. As can be seen in the

Insert Figure 1 About Here

figure, the one cell which is most distinguished is the cell
which is def;ned'by high satisfaction and mediﬁmveducation; ‘That
ce;l is very high on supervisory ability. Put another way, ameng.
those persons in this work group who have a medium level of
education those who are high on the Supervisory Ability dimension
are high on satisfaetion. B -

The significant interaction for the SDI variable Intelligence

is shown in Figure 2. Agaln a pattern occurs which is similar to
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Insert Figure 2 About Here

Figurell; 'for'perédns at the'medium,education level satisfaction
is high for those ﬁho.have'thé higher intelligence scores. Low
satisfaction occurs for the cells which are low-low, medium-
medium, and high-high on the variables of education and intelli-
gence} High satisfaction'is evidenced by those who are either
low education or high education with a medium level of intelli-
gence and by the group that is medium in education and high on
intelligence. ' | | -

A simila:, but less pronounced pattern is shown in Figuré 3.
for the SDI Qariable of Self-Assurance. The outstanding celL. .

is the high satisfaction group with medium educatiop gnd,h&gh ,

' Insert Figure 3 About Here

self-assurance.
The interaction with the SDI variable of Achievement Moti-

vation is shown in Figure 4. Low. satisfaction is ﬂgeh among groups

Insert Figure 4 About Here

-
R

with low education--low achievement motivation, and medium educa-

‘tion--low achievement motivation. Groups who are high in satisfaction
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are low education--medium achievement motivation and medium
education--high achievement motivation. Groups who are both{.'
high an@ low in satisfaction are high education--medium achieve-
ment motivation. J | .

"The final siqnifiéant‘interaction with the Self-Actualization
dimension ofntneﬂébi is snoun”in rigure‘si High satisfaction

Inseztiriqure S About Here

wo:kers'are in groups whichiare‘lod education--medium self-
actualization‘and medium'education--high self-actualization. Low
satisfaction groups are low education--high self-actualization
and medium education--low self-actualization. The high education
groups which were both nigh'andllod on satisfaction were not

differentiable on the self-actualization dimension.

Discussion

The purpose of this study was to investigate the influence
of personal characteristics on inputs to the‘work situation on
attitudinal responses'tovthe work situation{ Relationships were
,found between a satisfaction measure used as an index of response
to the situation'and ﬁersonality dimensions. Interactions were
found between the satisfaction measures, education level and
personality characteristics. The measure of education level
attained did not have a di:ect telationship to job satisfaction

in this sample.
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| This study is a demonstration of a relationship which is |

deserving of further empirical investigation and theoretical
development. As Vroom (1964) stated, "There has been little |
attempt to deal with the relationship between personality
variables and job satisfaction in theoretical ‘terms ‘and most
of the empirical work represents an effort to establish a
relationship 'between measures of adjustment or neuroticism and
job satisfaction” (p. lGl)...The‘present study has not dealt
with abnormal personality}characteristics-as reflected by measures
of adjustment or‘neuroticism. It utilized an empirically keyed
instrument specifically designed to index personal differences |
among normal human adults. | o | | |

The relationships between the satisfaction measure and the
personality measures indicate high satisfaction.for individuals
who are capable and willing to take charge in an active, directing
manner. This is true in the direct relationships and it is
also true in the interactions, One can speculate that the inter-
action effect corresponds,to an appropriate".level»of education
for persons with certain personality characteristicsvin this
.workﬂsituation. - The figures (Figures 1 - 5) could.be interpreted
to indicate that a high school education in combination with the.'
positive,,éonfident personalityvscores:is(Optimal for satisfaction
from tne‘situation. ‘-

It.is:a>reasonable presunption‘thattne’personality job'.
attitude relationships found here are_specigic to this work organi-

-

zation. Their generality to other work environments awaits further
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investigation. A"theoretical framework which will encompass

such relationships should only be constructed after considerable

empirical eyidence exists.

(91}
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1. This study was supported by Office of Naval Research Grant
N 00314-69-A-0200-1054.
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Table 1

Univariate F's for the Main Effect of Education on

SDI Variables*
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the

: i | ) !
| SDI Variables %”‘UniVariate'F A{ Sighificaﬁce Level %
" supervisory ability . 2.91 N.S.
f Intelligence | % .3}17f ' ; | .05 |
; Initiativé ',_.‘ S ii“ 1.33 _% ~  N.s.

' Self-Assurance © - | 2.3 . N.s.

E Decisiveness , » 1.42 z 1 , ﬁ. s. :
élnaséulinity4Féﬁininity | 1.02 ; ‘5 | N. S. 3
% Maturity o 'g_' 3.65 é"~ . .05 é
E'Wcrking Class Affinity § 3.35 N l .05 |

Achievement Motivation L 2,90 . ~ N. S.

H . 5.
] Self Actualization % . .58 ' 'é g ’u.vs.
| Need for Power L 172 j N. S.
ibNeéd for Reﬁard> g' .85 : | N.'S.
§ Need for Security é 3.70 % .08
{ ' ' ; i

e e o 4t st e n m

@ amim e A At

* Multivariate analysis of variance not significant.
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Univariate F's for the Main Effect of Satisfaction:

on the SDI Variables*

Table 2

; ébI Variables ; Univariate F
gwéuéervisory Ability ; | 4.65m4u.
?‘Intelligence ‘% 1.06

i Initiative 8.99

% Self-Assurance 2.74

: Decisiveness 10.19

% Masculinity-Feminihity : 4.63

% Maturity ? 1.95 -

g Working Class Affinity ! 3.65

% Achievement Motivatioh 6.04

i Self-Actualization 2.14

3 Need for Power é .96
 Need for Reward | 1.02

é Need for Seéurity i 3.77

-7

Significance Level

.05
N. S.
.01
'N. S.
.01
.05
N. S.
N. S.
.01

el o et VLTI

PP,

AN M ce o e pe

* Multivariate analysis of variance significant at pZ .05.
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Table 3
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Univariate E'sifor the Interaction Effect of Education

and Satisfaction on the SDI Variables*

SDI Variables

- Supervisory Ability

Intelligenqe.
Initiative
Self-Assurance
Decisiveness
Maéculinity-?emininity
Maturity

Wo:king Class’Affinity
Achievement Motivation
Self-Actualization
Neéd for Power

Need for Reward

Néed for Security

T it e ot bip M iiu e e e il ew seem s messseme et s e N

Univariate F

e e As e s o S S e

4.73
6.17
11.23
3.15
1.93
.32
1.08

D P P I SO

v e v o Veeonet

Significance Level

[PPSO

e~

—— chrmass o .-

.01
.0l
N. S;
.05

N. S.

g N. S.

g N. S.

.01

.05

; N. S.

%. N. S. ;

* Multivariate analysis of variance significant at ptﬁ.Ol.
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Conclusions

The data in the preceding sections represent only a part of the , ‘i
individual-difference ihforﬁati&n available from the data of‘tﬁe'reéearch*
project from which they are taken. Future reports will incindeladditiqnal
analyses and they will focus on other aspects of ﬁhe data. Relationships

between individual-differences variables and structural Qatiaklgs in the

ek

'ag changes in individual and aggregatedh

¥
L
«

organization will be exémined as well

v

T,

PR

measures over time.

!x

Egplicatiqns fo;.research .
: Both tﬁe within4pérson_perspective and ydik-reward preferénces deserve
additional empirical investié;éién;-zTﬁe wi£hih-person measure of preferences 2

; -8
used iﬁ ;his set of studies has been deﬁonstrated to be related to personal
characteristics on the one hand and responses to the work situation on the
other. Additionally-it wasva viable tool for subgrouping workers. Thus,
it shows promise as both a prediétive and a descriptive instrﬁﬁent. Further
empirical data analyses (not yet reported) indicate that theré are sig-
nificant relationships-between the JOI scales and performance ratings.
Future studies should assess the usefulness and the stability of these.
relationships. - et e e et e
Whether or not the JOI measure ié ﬁtilized it is imperative that
research be conducted which wili méré thofoﬁéﬁif-explore the importance
of workers' phenomenological frame of reference. How the worker approaches

the job, what rewards he expects and desires, and how he intends to perform

all have influences'on job responses which remain relatively unexplored.



The reward preferences and expectations vith which the job is approached
wmay work as diéoet influences or they may act as moderators of the inter-
reiationu'anonq'ﬁho characteristics of tﬁt job and the job responses.

;io tease cut these relationships in field settings wii} require a variety
of subjects and a variety of jobs. Perhaps, the more individualilod
approaches a!!oédod by within-person measurements and the single=-subject
qoiignn often utiiipod by researchers in behavior modification will provide
insights ‘fnto these complex intraperscnal processes.

With the report in section five that personality and background
va:iabloi are :claﬁod‘to an attitudinal roiponlo to the job the spectre
>1l‘tiildd once again that job attitudes are under the iﬁ!luoncc of
'pcrlonal chaidééoriltic- rather than job characteristics. The qxeont f
to” which these job attitudes reflect personal characteristics, job
chaincﬁorlitiéi}'or interaction of the two can only (and should) be
determined by studies done across many job situations with the same set
of variables. |
Implications for application

'Suqq.ltionl !6rwlbbliCltiOﬂl from research studies in the social
sciences should alﬁuyl be assumed to be very tentative. Our current
taxonomy of social lituatiohl does not allow us to move unerringly from
the research site to the application site. Nonetheless, it is helpful to
recognize the potentials for application from our research. Such applications
as are undortakon'lhonld. of course, be carefully evaluated to assure that
the proposed rogultl are ocourring. It is in this spirit that the present
discussion is 1nciudod in this report.

OPpprtunitios for application came from bo:h descriptive and predictive

uses of the measures in these studies. Organisations will, of course, continue
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to make~measurement§ periodicaliy of such variables as organizational
commifmentland job satisfection. Those measures are ortep made to provide
descriptorrinformation. Monitoring changes‘in.these variables over tige
is helpful to avoid probleﬁs'which may be undetected by less systematic
monitoriné.

‘ These studies sdggest the userof.work—reward preference infermation:
as another useful descriptor. Changes in the hierarchy of preferred
rewards could indicate inqreesing or decreasing effectivenesssof current .
inqentives or increasing or,decreasing.appropriateness of currept work
conditions. |

Another suggestion‘for application from ;hese_detasis in the pre@ic;ive
uée of individual differences. There are two cases from these studies
which suggest that predictive use could be made of these ?ar?ab;es'tolincrease
the level of job satisfaction. If the Navy deems personal Satisfaetion with
rhe.work situation to,be-an‘important goal, then_such predictive use should
be attempted. It is extremely important to note here that the analyses'in
thie reportvare concurrent. That is, both the predictorsvagé the_crirerion
(satisfaction in this case) were measured et the same point ihvtiﬁe. If a
truly predictive use is to be made of these measures, it will be necessary
to ascertain whether the concurrent,relationships are valid for temporal
prediction. If so, then the combinations of work-reward preferences desig-
nated in section three and the combinations of personal variables shown in
sectioh five can be used in selection and placement decisions.
As a third, and final, suggestion for applieation there‘isﬁtheﬁ

possibility (suggested by the data in section two) to fit the rewards of
the .job more cleseLy to the preferences of the workers. By identif&ing age

and rank as variables related to work-reward preferences we should be able



to structure the work rewards so that they will meet the desires of various
subgroups of workers. We can provide them with those categories of work
rewards which they desire to make their work situation more compatible to

their.individual differences.
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