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ABSTRACT
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pre-enp loyrent clerical aptitude test; informitiom about job
charact eristics, imdividual growth neels, grovth satisfaction, and
dntrinsic activation vas obtained by an emplojee guestiormnaire; ami
Job perfornanc<e was measured by sipervisirs' evaluatiois. The
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employee's Job is "enriched,” ‘or incorporates challenging elements such
sutonony and variety, A second determinant is an individual difference
factor--the extent to which the individual desires to scnieve and grow.

Two primary hypotheses were tested: (1) Performeance = Ability +
Tntrinsic motivation + {Ability x Intrinsic Motivation), and (2) Intrinsic
motivation = Individual growth need strength + Enriched Job characteristics
+ (Individual growth need strength x Enriched job charmcteristies). A third
bypothesis was the same as hypothesis two, but predicted the criterion of
gatisfaction with opportumities for growth on the job.

Data were collected from cleriecal employees in a large, metropolitan
bank, The finel sample consisted of 353 employees in 11 job groups. Ability
vas measured by a pre~employment clerical aptitude iest; information about
Job charmcteristics, iadividuel growth meeds, growth satisfaction, and
intrinsic motivation was obtained by an amplayee questionnaire; ar\d Job
performance was measured by supervisors® evaluations.

The hypctheses vere tested by hierarchical moderasted multiple regression)
A1l multiple R's were statistically significant, showing initial support for
the hypotheses, Ability and intrinsic motivetion combined in an additive
wey but not in an interactive wey in predieting Job performance. Intrinsice
notivation was predicted only by the enriched Job characteristics, and
growth satisfaction was predicted positively by the enriched job character-
istics snd negatively by growth need strength. A modified model demonstrated
that sbility, enriched Job charscteristics and growth need strength each add
significantly and positively to the prediction of Job performance, but no
intermctions among the verisbles made significamt contributions to the pre-
diction, It was suggested that intrinsic motivation is a useful construct
that iz not yet well measured,

Anslyses by race and by sex shoved lower average ability scores for
Blacks and males., Althoush no differential prediction was evident for the
motivation and satisfaction criteria, there were race and sex differences
in predictions of performance, Males appeared to have greater growth need
strength compensating for lesser ebllity. Hence, myltiple regression
equations developed in the total sample (which was primarily White females)
also predicted performance for males if growth need strength was included
with gbility. The Blacks had no apparent compensating factors at the
present time, but it wes deduced that if more challenging Jobs and greater
scceptance by peers sccrue vith more Job experience, a compensatory model
might be appropriate for this, subgroup.
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CHAFTER I

INTRODUCTION.

Ability measures have been demonstrating their power to differ-
entiate potentially high from low performers since the turn of the
century. But a majJor source of dissatisfaction among personnel psy-
chologists is that there has been almost no improvement in the pre-
dictive validity of ability tests during their history (Atkinson, 197h).
The average correlation of abllity tests snd performance is only .20
(Ghiselli, 1966). This generally wesk selection test validity is es-
pecially problematic in a time when much sgttention is directed to the
question of whether or not tests are differentially valid among ma~
jority and minority groups (e.g., O0"Lesrxy, Farr, & Bartlett, Note 1).

One approach to raising validity coefficients for ability tests
has been to attempt to refine criterion measurement. Although many
advances have been made on this front, predictive valldity has not
been markedly improved. Attempts to raise validity coeffieients by
sttention to predictors have included careful selection of tests
that are appropriate to the abilities reguired by the Jobh. Yet, even
when this is done, validity coefficients are only moderately high.
The average maximum correlation between abillity tests and performance
is about ;35, and it seldom exceeds .65 {Chiselli, 1966). The impor-
tance of careful selection and development of both predictor and cri-
terion measures cannot be migimizedg but these approaches alone have

not solved the validity problem.

0
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If maximum efforts to purify both sides of the ability-perfor~
mance relationship still result in weak predictions, perhaps the an-
swer lies somewhere between the predictor amd the criterion. One
relatively unexploved possibility is thet organizational or personsl
factors may inhibit or prevent individuals from performing up to
their capabilitie¢, The primary problem then becomes one of bring-
ing to expression in job perférmaﬂce the abilities individuals alraady

possess. This is considered to be the role of motivation (Maier, 1955).

Motivation and Ability

The distinction between the capacity ta work (ebility) and the will
to work (motivation) was made as long 85 forty years ago (Mace, 1935).
Maier (1955) is usually given credit for specifying an interactive re-
lationship between the two constructs. Simce Maier considered ability
to be equivalent %0 aptitude x training, his sctual formula vas:
Produetion = aptitude x training x motivation - fatigue
A clearer and wore popular representation of Maler's formuls is
as follows (Vroom, 1964):
Performance = f (ability x motivation)
The interactive funetion stems from the argument that if either abile
ity or motivation is low, performance canmmot be high., That is, if
motivation is low, performance will probably be low even if ability
is high, since one would be disinelined to manifest one's ability.
If ability is low, performance will be low regardless of motivation,
because performing beyéni one's ability is rot possible. This argu-

ment is diagrammed in Figure 1.
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Abillty

Low High

Low High
performance performance

Motivation
Low Low
performance performance

Figure 1: Diagram of Performance = f (abllity x motivation)

Going one step further, if motivation is lcw; there should be
little or no variability in performance since it will generally be low
for all individuals. Thus the prediction of performance from ability
will be poor because of u lack of variability in the criterion. If
metivation is high, there should be considerable variability in per-
formance that corresponds to the variability in ability. In this case
velidity coefficients for the ability measures should be substantial
(providing, of course, that the predictors and criteria are well chosen

and measured). This situation 18 diagrammed in Figure 2.

High

—-~m=f{igh motivation

Performance i

Y
]

]

1 - edieeneov motivation

Low - =ﬁ§g§£/

“Tow T High
Ability

Figure 2: Prediction of performance from ability under
varying conditions of motivation
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Statistically there is an interaction between ability and moti-

i

vation in Figure 2, as specified by the formula "Performance = f
(ability x motivation)". 1In addition, Figure 2 reises two important
conceptual and practical issues. The first issue concerns performance
predictability. Under low motivation conditions one should be unable
to predict performance from abllity measures; under high motivation

conditiras one should be able to predict it quite well. The second

e

ssue has to do with average performance level., As can be seen in
Figure 2, average performance under the low m@tivétian conditions

fgi) 15 lower than average performance under the high motivation con-
ditions (?é), so that high motivation should inecreamse the average level
of worker performance.

The ideas Jjust presented about the hypothesized interaction o
ability and motivation and the resultant impact on predictor/criterion
relationships lead to the conclusions that factors which suppress
motivation can result in (&) loss for the crganization, and (b) loss
for the individual, particularly the high sbility individusl. The
organization is left with depressed average levels of performance,
while the individual may not realize some potentially important per-
sonal goals and velues. Indeed boredom and job dissatisfaction are
highly probable, since "the most pervasive source of dissatisfaction
expressed hy todey's work force is that their abilities are not being
utilized" (Dunnette, Note 2).

One intention of the research effort here is to explore further
the relationship of ability and motivation in the prediction of job

performance. Moreover, the attempt will be made to discover some

12
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Drgajlizationa; conditions and non-abillty characteri stics of Indl-
viduals associated with higher ;Léi;éls of motivation. If these con—
ditions amd characteristics could be arranged rore systematically
in c:éa.miz&tiansz the logical result should be higher predictability
for ability tests, higher average levels of vorker performunce, and
greater employee satisfaction.

In the sections that follow, the literzture on ability =nd mo—
tivation and the determinants of one particularly releveant type of
metivatdon, intrins_{c motivation, will be revieved, Building onm
the research and theorizing summarized here., specific hiypotheses

are foroul ated and their test in an ongoing organizetion is describzed.

Re search on Performance = £ (Ability x Motivation)

The idea that verformance is a function of the interaction of
ability and motivation has been demonstrated to have some intuitive
epreal. Wdithin the context of attribution tleory, Heider (1958) 1
suggestad that Judgments of performance would follov the modlel of
an interaction of ability and motivation., Anderson and Butzin (1971)
tested his hypothesis in an experiment where 20 students julged sti=u-—
lus persons' performance based on motivation and ability infornation
presented dn various combinations of four levels of each. Tx;v::\ tipes
of stimalus persons were jJjudged-—applicants to gsradumte school and
athletes trying out for college track. The performance Jjudgment s
showed that the higher the level of motivation, the Steépe: the cur-e

repre senntirg the prediction of perf@mgncé from ability. JAnalyses

13



of variance shoved a signifiicamt interaction of ebility armd motiva-
tion in Judging performence of both types of stimulvs persons
(r = 7.98 for athletes and I-‘l':= 6.15 for students ). These results
suggest an inteructive molel im performunce attr ibutlon,

Studies testing -the hymwthesis thatl performance actually is
a function of the dnteraction of 4bility and motivatior have been
conducted sporadically over the past 20 years, Tar ‘l‘rz;:sm gystemati«
or programatic s ‘biﬂe» zesewr<h enployed & wide vaxiety of measures,
methodologies, and theoreticsl underpirmnings. The mccummulated bodw

of evidence is reviewed Delov.

Early Studies

A post hoc analysis of & study corgéuctei in the 123075 s of =
fered by Vroom (196l) as an Initial piece of evidence tlat abildity
and motivational variables hever an interactive effect on performnce,
Wyatt (1934) studied the effects of Iourly, bons, and Jlece—rate
methods of pay on the performarace of 10 fermles fn a candy factory .
’I‘hg 10 women rotated, 2 at atine, throwgh Jjobs, each pair sinultare-
ously experiencing chemging nethods of Jpsyment, The in<entive systems
apparently had a strorag impmact on motlvation, sirace perdformaerice ln—
creased as the wmen moved progressively from an hourly to a lborus
to a piece-rate method of pmy. Still there were performan<e differ-
ences between each pair o!f .-men working on the s=me task under the=

same conditions. If the tssumption is made that this produetivity

difference is prinarily a reflection of sbility, the intersmction

of ability and moti~vat iorr in influencing performa.nce receiwes

14
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sorme éu’gp@r‘t. That is, =3 motivation v:fas Increassed by the more Fn-
{i~idual {zed poyment system , there was & greater effect on the lavel
of pexfomamlce of thos-e initially perfoiming at s relatiwely high
level (high ability women) than on those who vere dnitially pgrfémﬂ
ing at a relatively lov Level (low abil ity wonen).

More precise gtatdstical evidence of this pheriomenon was offerexd
by French (1957, 1958) . She hypothesized thet performince dn & proto-
lem-solving situstion would be related o ability Tevel amomg subs-
Jects with digh achdevement motivation, but that there would be Lit—
tle or no relationship aming subjects with lov acthievenent oot lvextion.
To test this krypothesis, 96 sirmen were reqired to cxeate specific
ratttezns of lights on = problem-solving apJaratus. Motiwvetdon wes
ineasu:r:‘ed_ by tkee Test of Insight, & pro)ective metsuare in vhich re-
spondent s are wslsed to atiribute the "cause" of o serdes of briefly
desstribed behaviors - Abi lity wis neasured by the Arpmel Forces Qureali--
fication Test (AFRT ), snd subjects were selected so thit equal nual-
ber-s stoxed within three 10—point rarges. Since mostivetEon scoress
ver-e Aivided at the nedian, the data vere sublected toa 2 ® 3 anily™
sis of variance. The main effect of notivation vas sdgmificant at
P< 001, the mairs effect of ability wes significant at p<.0l and
the irteriction was signii‘i: int at p <.0L, providing sime evidence
in favor of the mbillty x motivation interactdion hypothesis - In sups-
jar’tmc?t‘ the disgrum in Figure 2, the A\FQI corzxelated .60 with per for-n-
ance for the high motiwatdion group and .08 for tle low motivatdon
Zrop.

A test of the ebility x motivation hypothesis Vvas mzede with T8y~

chomotor =kifls by Fleishmen (1958). Jlgaln sublects were basic trtinee

15



airmen (N = 400), and their task was a Complex Coordination Test im
wirich EdijllSﬁmEiltéDf stick and rudder controls vere made in response
to éug cesssive ’;)attérns- of visual signals. Ability vas measured not
by~ testimg, but by ftotal scores obtained by each subject during the
initial five txrials on the task. Half the subjects were given uotiva-
tion imstructieons, ﬁhérety it was indicated thaf they should do their
be st o1 the task sirnce it would have an important béariﬁg on their
futire assignments in the Air Force. Verbal incentives, such as
-~ directdons to try harder or to try to improve to a certain score,
vere given during rest periods. The remaining subjects served as a
control group and vwere given no motivating instructions, Subjects
veere ddvided imto two ability groups, depending on vhether their
scores on the first five trials fell above or below the median, and
8 2x 2 amlysis of variance was caleulated. The main effects of
sbdlity and motivation amd their interaction vere all significant at
pc W01, supporting the hypothesis that ability interacts with notivation
in determining performance. It should be noted that both the French
(1957, 1958) amd Fleishman (1958) studies showed main effects for
toth ability and motivation in addition to the interaction effect,
in spite of marked differences in their methods of measurement.

A reseaxch design similar to Fleishman's (1958 ) was used by
locke €1965) in an attempt to examine the ability x motivation
' ‘iﬁ;:era:itian in four laboratory studies. In all studies tvo ability
groups werxe formed by dividing subjects at the mgdigﬁ on the basis of
their j;eriar’-na,ﬁce orr arl initial practice trial on which subjects vere

todd to de their best., High motivation groups were given specific
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diff‘icu;t goals on each task; lov motivation groups vere either
told to do thei.;f best (a questionable instruction for low motiva-
tion) or given specific but easy goals. The tasks were either psy-
chomotor skills (Study 1L used the Complex Coordination Task previously
used by Fleishman, 1958) or naming things (uses for a series of ob-
Jects, or things thkis} can be described by &éiﬁam adjective). The
ability x motivation inkteraction was signifiganﬁt for only one of
the four studies. Although overall the data gave some suggestion
that the effects of motivation mey be relstively grester for high
ability subjects, there vas ;ittlé eyidsnce that these effects have
no significance for lov ability subjects. The ability measures may
have been confounded by some motivation effects, however, since they
were trials on vhich Subgegté were told to do their best.

Some more positive evidence for the sbility x motivation inter-
action was provided by Vroom (1960) in a study of the effects of par-
ticipatdion in decision meking on supervisor saﬁiéfa&rti@g and perform—
ance. Subjects were classifisd as high, moderate,or low in motivation
for effective performance based on & combined motivation measure
indicating the degree to which vorkers participated in decision
making and the strength of their need for independence. Using scores
on four tests of ability and four measures of Job pexformance, Vroom
found fairly high positive correlations betvween ability and performance
measures for supervisers high in meotiwvation, generally lover positive
correlations for those moderate in motivation, and zero or slightly
negative correlations for those lowest in motivetion.

Lawler (1966) operationalized motivation in the work setting by

a composite measure of the degree to which pay was seen to be

17
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contingent upon job performance. Superiors ranked a sample of 211
manegers from 3 divisions of state govermnments on the extent to
vhich they had the necessary abilities and experience to perform
their jobs well ~—an imprecise measure of ability at best. Respon-
dents were divided .in half both on the basis of high and low pay/
performance contingency attitudes and high end low supervisory ability
rankings A 2 x 2 analysis of variance using superiors' rankings of
berformance as the critexion showed the main effect of ability signifi-
cent at p¢ .01l and the main effect of contingency motivation signifi-
cent at p ¢<.05, but the interaction only spproached significance {p ¢ .06).
When self-ratings of job performance were used as a criterion, thg
ability main effect was romsignificant, the contingency main effect
was significant at p (.01 and the interaction was significant at E;'-D,S.

Lm:}':.ing at the Lawler (1966) data another way, the correlations
between ability amnd self-ratings of performance were —.06 for the low
contingeney group (ms) and .17 for thé high contingency group (Ri .05).
With superiors' rankings as the criterion, r was .43 for the low con-
tingency group and .61 for the high contingency group q(bath P« .001,
but there was no test for the significance of tiis difference). Over=
‘a-.llg the strongest data showed that self-reports of motivating c:c::-ﬁd;%
tions best predict self-reports of performance, and supervisory repoxts
of ability best predict supervisory ratings of performance--indications
of confounding method variance. However, the study provided some sup-
port for the hypothesis that performance is a function of an ability x
notivation intersction.

A1l of the preceding studies show at least some support for the
hypothesis that performance iz a function of the interaction of ability

18



and motivation. Since methods of measuring both ability and motiva-
tion varied widely, the combined evidence iz more persuasive than any

single study.

Research Using the VIE Theory of Motivation

The remaining studies investigating the Iinteraction of ability
and motivation in the détérm.inatién of yerformance have all been con-
ducted within the context of some version of the Valence-Instrument-
ality-Expectancy (VIE) theory of motivation, The first complete model
of this theory was formulated by Vroom (1964) and has undergone a num-
b;ér of revisions by such authors as Porter and Lawler (1968), Graen
(1969), Campbell, Dunnette, Lawler and Weick (1970), lawler (1971, 1973),
and Dachler and Mobley (1973). |

The busic VIE model can be abbreviated:

Force = E (£ V - 1),
vhere Force refer’-s to the force on an individual to perform an aect;
in the re%ea,réh considered here, Force is considered equivalent to
motivation to exert effort on a Job, Force is hypothesized to be a
nonctenieally increasing function of the other three terms in the
eguation above:

E = the expectancy that certain levels of eff‘ért will

lead to certain levels of perfornance,
VT_ = the valences or perceived attractiveness of vari-
ous outcomes of performance, and

I = the imstrumentality of various levels of perform-

ance for attainmemt of theze outcones.
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Vroom (1964) stated further that performance is a function of the
ability x motivation interamction, where motivation is defined by the
above formula.

Although there have been many tests of VIE theory as & model of
work motivation (cf. Mitchell, 19T7h), only a few have also looked at
the relationship between abiiify and motivation azs defined by the VIE
models, Galbraith and Cummings (1967) claimed to test the interacticw,
although their abilit:f measure appears highly questionable~-operative
workers with greater than six months tenure were called high ability,
while those with less tenure were called lov ability (total N = 32).
In addition to assuming that ability = experience, the authors assumed
there were no noncontrollable snvironmental influences between exer-
tion of effort and performance, so that the VIE expectancy term = 1.
Their model presented motivation as a sum of valence due to ego in-
volvement in the task plus valence x instrumentality for each of five
extrinsic rewards (money, fringe benefits, promotions, supportiveness
of supervisor, and group acceptance).

Valences, instrumentalities, and ability were each dichotomized
and entered into a series of dummy variabie Fegréssién equations. The
guthors reported that the only significant contributions to the vari-
ance in productivity ocutput were motivation x ability interactions:
supportiveness V x I x A, money V x I x A, arnd ego involvement V x A
produced a multiple R of .68 leading the authors to conclude that
there was some support for the hypothesized interaction of motivation
and ability. Their statistical methods, and consequently their con-

clusions, must be questioned, howewver, MAlthough the product terms

- they reported carry interaction information, according to Cohen and
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Cohen (1975, p. 295) these temé are not the same as the interaction
umbil all ma:Ln effects and any lover-order interactions are partialled
out. Hence, hierarchical regression Equatiéns are called for rather
than the stepwise regression equations used. Moreover, the use of
maltiple regression for 5 equations with 7 independent variables
(extrinsic rewards) and 1 equation with 3 independent variables (task
involvement) on a sample af onnly 32 subjects invites fitting so much
random error that the results cannot be taken as meaningful.

The model of VIE theory proposed by Lawler and Foxter (1967)
and Porter and Lawler (1968) was tested by Cavin (1970). This model
devigtes from Vroom's (196%) in two major respects. First, the ex-
pectancy and instrumentality terms are combined into an effort-reward
probability, since Porter and lawler found that the frequencies with
which the job behaviors of working hard and performing well lead to
€ach reward are highly correlated. Second, they postulate that both
ability and role perceptions moderate the relationship betveen mati%aa
tion and performance. Role perceptions will not be explored here,
since the evidence on this construct is sparse and the preéént con=
cern L8 with abllity and notivation. |

Gavin (1970) studied 192 male and 175 female mansmerial can—
didates in an insurance company, Ability was measured by the LOMA
Test 1A, a general aptitude test, and motivation was neasured by
#Eightjng the effort-reward probabilities of 21 outcones by their
valences. Since ability did not correlate with supervisory ratings
of performance in either sample, the explsnstion was offered that
mansgerial effectiveness does not necessarily require ba@kish, scholar=-

ly, intellectual activity, and standard occupationsl sptitude tests
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have little utility for predicting managerial performance (Guion,
1965). Motivation was significantly correlated with performance
(x's in the .20's, p <.01 for both samples). Mulﬁip;e regression
equations showed that adding ability to motivation did not increase
prediction, nor d4id adding the ability x motivation interactionm,
probably because of the lack of a meanigéi‘ul relationship between
the general ability test and the supervisory ratings.

Heneman's (1971) test of VIE theory was similar to Cavin's
(L970), except that he used a separate expectancy term in sccordance
vith Vroom's (196L4) rether than Porter and Lawler's (1968) VIE model.
Henepan's sample consisted of 79 managers of a large nidvestern de-
partment stoxe, and the performance measure was a score derived in
an apnual Management by Objectives performance evaluation. The abil-
ity measure was totasl score on the Otis Brployment Test, used by the
comparyy for selection of managers. Since the test did not correlate
with pexrformance, two explanations were offered: either mental abil-
ity tests are simply poor predictors of managerial performarnce (Guion,
- 1965), or there was a restriction of range from using the ability
measure for selection. Both explanmtions could also be applied to
Gavin's (1970) lack of significant validity in a similar situation.

Heneman (197L) also found that motivetional force, caleulated
as expectancy times the sum of valence x instrumentality for 23 out-
comes, &id net correlate with performance., Multiple R's using Fore:z s
Ability, each of three measures of role perception separately, Dplus
tvo-way and three-way interactions also were not significamt (K's for

the three main effects raﬁééd from .19 to .23 and R's for the full



equations ranged from .26 to .37). Although EHeneman did not report
ability and motivation findings independent of role perceptions, based
on the other data presented, it is umlikely thet a nultiple R would be
significant, Heneman noted that the magnitudes of the R's in his and
Gavin's (1970) studies were similar, bub Gavin's larger sample sizes
permitied him to demonstrate statistical significance.

Arvey (1972) tested VIE theory in & lsboratory setting with 180
" male college undergraduates performing an arithmetic task., The design
used three levels of ability, derived by tyichotomlzing scores on the
American College Math test, three levels of expectancy, and ﬁv@ levels
of instrumentality. A three-way analysis of variance between expectancy,
instrunentality and ability showed only a significant main effect for
ability (p¢.001); the correlation of ability with performance was ,h3.
A multiple regression analysis showed that expectancy produced an R of
.11, instrumentslity added nothing to the B, expectancy + instrumentality
+ (expectancy x instrumentality) produced an R of .1L, but expectancy +
instrumentality + ability produced an R of .h5, MelNemar's (1962) F
test shoved that the gain in adding the ability variable to the two
motivational variables was statistically sigmificant at p<.0l, producing
en increase of 19% in amount of variance explained. The two-way and
tﬁreeaway interactions contributed only 6% in amount of variance explained
over the simple additive model, a non-siguificant increment to the multiple
R, Since ability correlated .L3 with performence, and the multiple R of
ability and the two motivational varisbles {without interactions) correlsated

only .45 with performance, the motivational wariables did not make a very
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meaningful contribution to prediction. It should be noted that this
is the first study reviewed where an gptitude ﬁest was directly re=~
lated to the task.

Dachler and Mobley (1973) asttemphed to test the ability x motiva-
tién interaction in their study of VIE theory hut were somevhat hamperéﬁ
by a lack of avallable ability test scowes. In their Plant 1, for the
. 46 new employees for vhom ability test information was available,
ability correlasted significantly with qusxterly average performance
(p¢.05). The motivation index, which was the VIE formula for the
level of performance with optimal expectancy per subject, correlated
only .06 with performance in Plant 1 (perhaeps, suggested the authors,
because the short~ténured employees had not as yet established stablejrm
instrumentality and expectancy perceptiong). Although Dachler and
Mobley (Note 3) ineppropriately referred to the product of ability
and motivatign as the interaction term mnd commented on its correla~
tion with performance, they also computed the multiple R of ability,
métivatian, and their interaction. No significance test was performed
to evaluate whether motivation or the intersction added to the multiple
R, but its size (R ®» ,37) compared to the simple r of ability and
performance (r = .36) indicates that the comtribution of the two
additional terms would not be meaningful, In their Plant 2, motiva~
tion indices and 17 ability tests were ineffective predictors of
performance, and multiple R's of these wariables and their interactions
appeared to be non~8ignificent (Dachler & Mobley, Note 3). |

The VIE model of motivation and various combinations of its com~

ponents were tested by Lawler and Suttle (1973) using 18 outcomes.
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The sAmple consisted of 69 department managers in 6 retail stores on
a pay incentive plan. Abiiity was measured by the Thurstone Test of
Mental Aléftﬂesé, which gives a verbal, qugﬁtitative, and total gen-
eral Ability score. Performsnce messures included sub)ective perfor-
mance rankings by self, boss, and péers, and obJective sales data.
The %Ptal VIE model correlsted .32 (p< 01, one-tailed) with self-rank-
ings Put was not significantly correlated with any other performance
dat#. Ability was not correlsted with any performence criterion, an
unsurPrising finding since pgenersl ability tests usually are poor
predictors of sales performance (Ghiselli, 1965). With each eriterion
a milbiple correlation including expectancy + role perception + total
ability score was sigﬁifieamt (p¢.0OL, one-tailed), but no test was
made 'O see if ability really conbributed significantly to the multiple
R. A multiplieative combinatiion of the three variables had significant
r's (£¢.05) with two of the four eriteria, but, contrary to the
authors! interpretations, this mu;tiplicative combination does not .
really answer the question of wheﬁhér ability and motivetion interact
to pre#dict performance. |

Mitchell and Nebeker (1973) slso tested a multiplicative combina-
tion Gf-ability and several measwres of motivation, using log trans—
formations of the dependent and independent variables to represent
the products (log P = log A + log W iy equal to P = A % W where P =
perforfance, A = ability and W s affort). With simple regression,
both additive and multiplicative combinations of ability with various
motivation measures usuelly had & lowar correlation uith,pérformagce

then diq ability alone (r = ,%T, p¢«.0L). The strong correlation



between ability and performance is ot surprising, since predictor-
eriterion relevance was well estamblished: +the ability messure was
predicted grade point average based on a pre—college entrance examina-
tion and high school grades, and performance was measured by one
quarter's grade polnt average for 60 male undergraduates. Mctivation
vas operstionelized in several waysg‘incluiing the total VIE model,
average number of hours spent per week studying (self-report), attitudes
toward academic effort, and a model of expectations by profegssors and
peers. Multiple R's were higher than simple r's whenlahility vas
combined with motivation for both additive and multiplicative models,
but the results were dismissed as unconvincing since multiple regres-
sion fits error. No zignificance tests were reported for adding any
components in multiple regression to the predictions of performance

by ability alone. Moreover, it does not appear that both additive and
multiplicative components were included in the same regression equa-
tion to prévide an appropriate tést-far the interaction effect of
ability x motivation.

The total VIE model and its relationship to ability was also
tested by Sheridan, Slocum, and Min (197L). 'Their sample consisted of
138 workers employed on routine tasks in a Steal fabricating plant
on an incentive payment plan. To comprise the VIE model, fourteen
outcomes were rated for valznce and instrumentality, and two ques-
tions (one regarding control over quality, the other on the rela-
tionship between effort and production rate) were used to measure

expectancy. Ability was measured by the Army Genersal Classification
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Test, a test of general learning ability, and performance was meg=-
sured by a two-week productivity index. The VIE model of motivation
correlated significantly with performance (r = .23, np¢.01). Ability
had 8 nonsignificant correlation with performance (g = ,1h4), explained
by the authors as a problem of diminishing cangfuity between abilities
and tasks over time as the workers' Jobs become more specialized. The
product of ability and motivation had a simple correlaticn of .28 with
performance (p:{.@l}; from this the authors concluded that inclusion
of ability had no significant effect on the mcdel since the correla=
tion of performance with motivation alone reached the same significance
level. This cannot be accepted as an appropriate test of the ability
X motivétién interac ion, howvever, since, as mentioned previously,
the product is not the same as the interaction, and nc multiple re-
eression analyses were performed (Cohen % Cohen, 1975, p. 295).
Studies using the VIE theory of mati;atian; then, havs generall]

not been supportive of the interaction of ability and motivation in

the prediction of performance.

Comments on Past Ability/Motivation Research

On the whole, the research review just wmresented shows some
limited support for the hypothesis that performance is a function of
the interaction of ability and motivaticon. [More important; per-
haps, is that several issues are raised by an examination of past
studies that can provide some direction for future research.

The first two iSsué$ have to do with measurement. Ability was

defined in a multitudé of ways in the research, some of which are
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undoubtedly confounded with motivation and other variables. To test
the ability x motivation interaction hypothesis, it would seem pre-
‘erable to use the term ability to refer primarily to relatively
stable, long-term non-motivational aptitudes of individuals. By this
definition, ability was most highly correlated with performance when
it was measured by an aptitude test that was closely related to the
task being performed (Arvey, 1972).

Dunnette (Note 4) found similar results with clerical task per-
formance and a weighted composite of three'Sfminuté clerical tests.
In a re—evaluatigﬁ of a series of laboratory studies, he discovered
that when subjects were changed from incentive pay to hourly pay,
the impact of ability differences changed from accounting for about
60% of the variance in performance under incentive conditions to,
in some cases, none at all under hourly pay. Dunnette argued from his
findings that ability is the most parsimonious basis for predicting
Job performance, since motivation conditions accounted for a small
percentage of the variance in performance. His results seemed to
indicate that as motivation changes, it primarily affects the expres-
sion of ability, and he argued that the ability X motivation inter-
action is possible only where motivation levels are optimal., On the

basis of his reseasrch, this uppears to be when incentive pay (which
feelings of equity are operative.

Dunnette's (Note L) research not only supported the importance

of relevant ability measures but led to his recommendation of
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simplicity as a goal for measures of motivation. This measurement
issue was apparent in the research reviewed here. 8Several research-
ers using complex VIE formulas for motivation found that wgiéhting
instrumentality by valence was ineffective (Arvey, 1972; Gavin,

1970; Lawler and Suttle, 1973; Sheridan et al., 1974). In fact,
Lawler and Suttle (1973) argued that it is probably better to use
simple expectancy attitudes in messuring motivation rather than the
complex VIE formulations, since they found that the total VIE model
pectancy or instrumentslity alone.

A third issue raised by the preceding literature review has to
do with the way in which sbility and motivation may relate to per-
formance. Studies often showed the main effect of ability, moti-
vation or both, and even the studies effectively demonstrating an
interactive effect showed main effects of both variables as well
(Fleishman, 1958; French, 1957, 1958; Lawler, 1966). This is con-
trary to Vrocm's statement that "The effects of ability and motiva-
tion on performance are not additive but interactive " (Vroom, 196L,
p. 203). It would appear that future research should look at both
the main effects and the interactive effects of ability and motiva-
tion on performance.

While anal&sis of variance designs can show both main effects
and interaction effects, what they cannot show is the importance
of the interaction of ability and motivation relative to an additive
combination of the two variables in the prediction of performance.
Appropriate statistical analyses are, in fact, a fourth issue raised

aet (20
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by previous research in this area. What analysis of variance does
not show (effects size and usefulness), multiple regression techniques
can show by representing all sources of criterion variance as inde-
pendent variables (Cohen & Cohen, 1975, p. 206). Multiple regression
has the additional advantage of being able to use the full range of
data, rather than having to lose metric precision and statistical
pover by grouping scores together. Individual difference data are to
a large extent thrown away by the groupings required in analysis of
variance designs (and by designs where continuous varisbles are cate-
gorized to accommodate dummy variable regression).

A;tﬁough many of the VIE studies did use multiple regression
techniques, there seemed to be a misuﬂderstandiﬁg on the part of many
researchers as to how to test the effects of the intersction of abll-
ity and motivation on performance. Following Cohen and CohenV}iQTSS
p. 295) the following clarification is offered.

Let A = ability, M = motivation,and P = performance. Following
analysis of variance terminology, A x M = the ability by motivation
interaction. In contrast, let AM = the product of ability and moti-
vation. Then:

AxM= AM.AM
or, the ability x motivation interaction equals the ability x moti-
vation product with ability and motivation partialled out. Only
when A and M have beenlinearly partialled from AM does it, in gen-
eral, become the interaction indegegﬂent variable of interest. Linear
transformations of A and/or M will change the correlation of AM with

P, but AM is not the interaction, AM.A,M is. The correlation of
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AM.A,M with P does not change with linear ftransformations of A and
M.

The most appropriate way to test for the significance and rela-
tive usefulness of the ability x motivation interaction in the predic-
tion of performance is by hierarchical multiple regression. If the
product AM is entered into the regression equation after A and M have
already been entered, it is automatically bheing entered as AM.A,M,
which can be interpreted as the A x M interaction. Darlington (1968)
has defined the usefulness of a term in multiple regression as the
amount R would drop if it were removed from the regression equation
and the weights of the remaining predictor variables were then re=
calculated. Hence an F test for the increment in variance accounted
for (McNemar, 1962) is recommended to test whether the interaction
term contributes significantly to the prediction of performance over
that accounted for by ebility and motivation alone (Cohen & Cohen,
1975; Kerlinger & Pedhazur, 1973).

Misinterpretations of the use of multiple regression abound in the
VIE research reviewed, Galbraith and Cummings (1967) did not partial
out the main effects from their product terms in multiple regression,
and Mitchell and Nebeker (1973), Dachler and Mobley (Note 3), Lawler
and Suttle (1973), and Sheridanhet al, (1974) drew conclusions from
the product term in simple regression. With multiple regression,
neither Dachler and Mobley (Note 3), Lawler and Suttle (1973), nor
Mitchell and Nebeker (1973) performed o significance test to see if the
interaction of ability and motivation made a useful contribution to

the multiple R. Gavin (1970), Heneman (1971), and Arvey (1972) used

31



- 24 _

the appropriate statistics, but the first two authors' efforts were
impeded by the lack of predictability from their ability tests. Un-
fortunately for the purposes here, Arvey was primarily interested in
motivation and tested for the significance of adding ability (which
had a large correletion with performance) to motivation in a multiple
regression equation, rather than for the significance of adding moctiva-
tion to ability in the prediction of performance.
Although the evidéﬁée accumulated so far is suggestive, it does
not appear that the hypothesis that performance is a function of
abllity x motivation has as yet been properly tested. An appropriate
test of the hypothesis would seem to require:
1. An ability test measure relevant to the task,
2. A simple measure of motivation.
3. A mcderated multiple regression design that eliminates
no data by categorization.

L. A test of the increment in prediction provided by the
ability x motivation interaction beyond that made from
their sum.

the second requirement mentioned above--the construct of motivation.
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CHAPTER II

INTRINSIC AND EXTRINSIC MOTIVATION

what is meant by motivation. Although & variety of motivating circum-
stances can be described, one differentiation which appears useful is
a distinction between inirinsic and extrinsie motivation. Although
these two typ=s of motivation are frequently labelled separately,

they are not always consistently defined.

Believiig that there is confusion in the motivation literature
between intrinsic and extrinsic outcomes (rewards and punishments that
are a part of mﬂtivatign); Dyer and Parker (1975) mailed questionnaires
to a random sample of 200 Fellows and members of the Division of
Industrial and Organizational Psychology of the American Psychological
Association. Respondents were asked to define intripsic and extrinsic
outcores, and to classify 21 outcomes selected from the motivation
literature as intrinsiec, extrinsie, either intrinsic or extrinsiec,
or "not sure". A content analysis of the 93 responses indicated &
substantial lack of agreement among definitions.

Intrinsic outcomes were defined by 35% of the respondents as

content of the task or Job; 25% defined them as (b) outcomes that are
internally mediated, ‘self-administered, or self-reinforcing; 1U4%
defined them as (c) subjective outcomes in the form of feelings; and
8% defined them as (d) satisfying higher order needs, such as ego,

egteem, or self-actualization. There was somevwhat more consistency



in definitions of extrinsic outcomes, since 45% defined them as deriving
from the enviromment surrounding the work, or associated with the con-
text of the task or job, and 24% defined them as outcomes that are

The classifications of the outcomes presented in the questionnaire also
showed much confusion among respondents.

One problem with the Dyer and Parker (1975) study that appears to
add f.o the confusion is that they sought definitions of intrinsic and
extrinsic outcomes, not intrinsiec and extrinsic motivation. It is
suggested here that outcomes are more ambiguous in terms of intrinsic
or extrinsic classification than are types of motivation. For example,
"responsibility" was categorized as an intrinsic outcome by 55% of the
respondents, extrinsic by 13%, either intrinsic or extrinsic by 30%,
and "not sure" by 2%. As an outcdme, responsibility could satisfy
higher «¢rder needs (intrinsic) and still be administered by others
(extrinsic). Yet if one behaved on a jJob perceived as responsible in
a way that satisfied one's higher order needs, it is speculated that
there would be much more asgreement that this is intrinsic and not
extrinsic motivation.
as well as intrinsic and extrinsic outcomes are confused in the litera-
ture. To examine why this confusion has come about and how it can be
reconciled, some review of the literature is necessary, Since the
tve primary definitions of cxtrinsic outcomes in the Dyer and Parker
(1975) study were essentially antithetical to the first two definitions
of intrinsic outcomes, the following discussion will center on their
four definitions of intrinsic outcomes.
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Iwe-Factor Theory's Dichotomy

Two-factor theory (Herzberg, Mausner, & Snyderman, 1959; Herzberg,
1966) began as a study of job attitudes with the purpose of exploring
what people want from their jJobs. Interview data of critical incidents
showed that the primary determinants of good feelings about the Job
were achievement, recognition, work itself, responsibility and advance-
ment--factors which were Eélied "motivators' sinee they were associated
with self-reported improvement in performance. On thé other hand, bad
feelings on the job were associated primarily with company policy and
gdministration, supervision-technical, salary, interpersonal relations-
supervision and working conditions--factors called "hygienes" since
they seemed to serve primarily to prevent job dissatisfaction rather
than to create pozitive job attitudes. The motivators seemed to
surround the theme of Job content, and have been equated to intrinsic
job factors--definition (a) from Dyer and Parker (1975). The hygienes
concerned the context or environment in which individuals do their jobs
and were labelled extrimsic Job factors.

Two-factor theory has been researched primarily as a theory of
Job satisfaction rather than of motivation. The two hypothesized
unipolar continua, one for jJjob satisfaction and the other for job
dissatisfaction, generally are not found unless the original story-
telling and coding methods are used (ef. Howard, Note 5). Yet research
results have frequently pointed to the greater importance attached to
intrinsic rather than extrinsic factors for both satisfaction and dis-
satisfaction, and some similar results have also been found for motiva-

tion.
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For example, in the original study, Herzberg et al. (1959) found
that respondents claimed a generally positive performance effect in
T3% of the periods of good feelings on the job when motivators were

predominant. In the critical incidents involving bad feelings,

negative effect on performance 48% of the time. That a L8% negative
response means there are no motivation implications and a 73% positive
response means there are motivational implications has been sericusly
questioned (Schwab, DeVitt, & Cummings, 1971), but a stronger impact
of intrinsiec faeto?s as opposed to extriﬁsic factors is still suggested.
In addition to the Herzberg-type interview method, Atchison and
Lefferts (1972) asked 122 active and terminated Air Force pilots how
they reacted to the good and bad events they described in terms of
both performance and career intent. In the good job sequences, signif-
icantly more individuals noted a positive effect for performance
than for career intent. In the bad job sequences, less than 50%
indicated a negative effect on performance, while significantly more
pilaté indicated a negative effect on career intent. The authors
concluded that the data supported the idea that Herzberg's motivators
or intrinsic factors have a closer relationship to the decision to
produce and the hygienes or extrinsic factors are more closely related
to the decision to partiecipate.
Some very limited aupport for the motivational characteristics of
Job content factors comes from a Soviet study of 2665 workers under
age 30 in Leningrad (Zdravomyslav & Yadov, 196l). The workers ranked
various jJob factors on a satisfaction questionnaire. When the rankings
were compared with supervisory performance ratings, the highest

correlation with performance was satisfaction with the nature of the work.
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Gordon (1965) had 683 life insurance agents rate their degrees
of satisfaction with 54 items and report their production rates. There

wvere positive relationships between satisfaction with intrinsic factors

£

and production, but no relationships between extrinsic or hygiene factors
and production. Although self-reported performance data are less than
ideal (and Gordon's study is similar to Herzberg et &l.'s 1959 study in
this respect), the results do give some support to the idea that it

is primarily the intrinsie jJob factors which are associated with per-
formance,

Wernimont, Toren, and Kappel (1970) conducted a questionnaire
study in one company where T75 technical employees were asked to rank
17 variables for importance with respect to two aspects of their work
lives, one of which was importance in making them want to put extra
effort into doing their jobs., Although individual differences were
clearly in evidence, there tended to be agreement in the ranking of the

three most important variables leading to increased job effort. All

do, being responsible and accountable for all or nearly all of one's
aspects of jJob assignments, and having the opportunity to take part in
making the decisions that affect one's work.

Some evidence for both the separation of intrinsic and extrinsie
factors and their relationship to performance was presented in two
studies by Friendlander. In the first study (Friedlander, 1963), the
attempt was made to establish the factorial independence of intrinsic
and extrinsic factors in terms of employees' sources of job satisfaction.

The sample consisted of 200 engineers, 200 supervisors, and 200 salaried
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employees from a large manufacturing company. When 17 source-of-
satisfaction items were correlasted and factor analyzed, three factors
emerged--social and technical environment (including aspects of super-
vision, work group and working conditions), intrinsic self-actualizing
work aspects, and recognition through advancement. The results of the
first two factors seemed to correspond to Herzberg's hygienes and moti-
vators, but the third factor seemed to combine hygienes (merit increases)
and motivators (promotion and recognition). This deviation from
Herzberg's definitions reflects some of the confusion in classifying
outcomes reported by Dyer and Parker (1975) and will be commented on
later.

Questionnaires scored on the above factors were used by Friedlander
(1966) on a sample of 1047 white-coliar and 421 blue-collar workers
performing primarily research and development activities in sn isolated
government community. The purpose of the research was to compare the
job performance (measured by salary adjusted for tenure) of those
scoring high on each of the three factors. PResults showed that within
the white~collar group the need for achievement through task involve-

ment (intrinsic self-actualizing work) was related to high performance,

was related to poor performance, There were no significant factor
score differences between high and low performing blue-collar workers.
For at least one sample, then, the presence of intrinaic job factors
was related to high performance,

The research with two-factor theory and motivation is surprisingly

sparse in light of the abundance of studies testing it as a theory of
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job satisfaction (cf. Howard, 19Th) and the original claim that one
group of factors are "motivators". Although the measures used were
often poorly designed, the few studies reported here are generally
positive in finding intrinsic factors more related to motivation or
performance than extrinsic factors.

Two~factor theory's motivators and hygienes are functional labels--
the motivators supposedly serve to motivate, or cause Job satisfaction,
while the hygienes prevent dissatisfaction bu% do not satisfy or motivate,
When the motivator and hygiene termsivére retranslated into intrinsic
(Job content) and extrinsic (job context) factors, however, some ambigu-
ity arose. For example, vhy is recognition considered part of job
content? Does it not require behsvior on the part of at lemst one
individual other than the job performer? And what distinguishes re-~
cognition, supposedly an intrinsic job content factor, from interpersonal
relations-supervision, an extrinsic Job cgntexﬁ factor?

Some cognizance of this problem and progress toward its solution
came from Schneider and Locke (1971), who separated critical incidents
into events (what happened) and agents (who made it happen). Their
study showed that ﬁhe same categories of events were Judged to lead
to both good and bad days on the job, but self was the primary agent
involved in good deys and other agents in bad days. Their categori-
outcomes as those administered by the self (and extrinsic outcomes as
those administered by atﬁérs)- Under this definition recognition and
advancement seem to be more extrinsic than intrinsie factors, contrary
to Herzberg's definitions. The secon”. definition also agrees with

that used by many VIE theorists.
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Differentiation of Types of Motivation in VIE Theory

Although most studies of the VIE theory of motivation have concen-
trated on extrinsic rewards and hence extrinsic motivation (Deei, 1975),
several VIE theorists have included & distinction between intrinsic and
extrinsic motivation in their VIE models (cf. Galbraith & Cummings,
1967; Graen, 1969; House & Wahba, 1972). Extrinsic rewards, as defined
in most VIE research, refer to externally mediated rewards, or revards
distributed by someone other ﬁhan the self. For éxampLe,-thé organiza-

tion can provide money, fringe benefits, or promotions; the supervisors

provide acceptance. For these rewards to contribute to motivation,
they must be contingent upon effective work performance; i.e., multi-
plied by an instrumentality term. Intrinsic rewards, on the other
hand, appear to be self-rewards and internelly medigted. They may or
may not require an instrumentality term or an expectancy term according
to different theorists.

Several studies using the VIE theory of motivation have pointed
to the importance of intrinsic motivation, as did the Herzberg research,
In a test of the various kinds of VIE variables, Lawler and Suttle
(1973) measured 18 performance-outcome expectancies, 18 effort-outcome
expectancies, and 2 effort-performance expectancies. A factor analysis
of the 38 expectancy items showed three interpretable factors. These
were defined not by type of expectancy but by type of outcome or re-
ward. The first factor included items concerned with internally
mediated rewards, the second with externally mediated rewards, and

the third with negatively valued outcomes. The internal factor cor-
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related .64 with effort-performance expectancy, while the external
and negative factors showed no significant correlation with this sare
expectancy. The internasl factor was alsc the only factor to correlate
significantly with rank of effort by self (r = .32, p¢,0L). This was
almost as high as the correlation of the total VIE model with rank of
effort by self (r = .39, p«0l), and demonstrates that the internal
motivation factor was carrying the weight of the motivation model.

The instrumentality term in VIE theory implies that rewards must
be contingent upon performance. Since self-administered rewards for
good performance are usually positive feelings about the self, there is
& logical connection to Dyer and Parker's (1975) definitions (c) in-
trinsic outcomes affect subjective feelings, and (@) intrinsic outcomes
satisfy higher order needs. VIE research has also used these definitions.

Lawler (1969) defined intrinsic motivation as the degree to which
a Job holder is motivated to perform well because of some subjentive
rewards or feelings that he expects to receive or experience as a
result of performing well. Intrinsic motivation was measured directly
by four items in a study of 291 sclentists in 22 research and develop-
ment laboratories (Lawler & Hall, 1970). The items were:

l. VWhen I do my work well, it gives me a feeling @f accomplish-
ment.

2. When I perform my Jjob well, it contributes to my personal
growth and development.

3. I feel a great sense of personal satisfaction when I do my
Job well.

k. Doing my jJob well increases my feeling of self-esteem.
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Intrinsic motivation was correlated with self-rated effort (r = .18,

.11, p<.05). No contrast

p <.01) and with self-rated performance (r
with extrinsic motivation was made in this study, however.

Mitchell and Albright (1972) hypothesized that job satisfaction,
Job effort, and job performance would be more related to intrinsic
factors than to extrinsic factors. Their subjeeté were 51 naval
aviation officers, and effort and performance were rated on a CO/X0
rating form used by higher officers. Intrinsic outcomes included

feelings of selfsesteem, opportunity for independent thought and action,

opportunity for personal growth and development, feeling of self-

fulfillment,and feeling of worthwhile accomplishment. (The expression
"opportunity for" appears to muddle the classification of an outcome
as externally mediated, since others can provide the opportunity,

but it is the self that grows or develops.) Extrinsic outcomes were

éhips, salary, promotions,and recognition. When the VIE motivational
variables were correlated with self-rated effort and superior-rated
performence, almoat every comparison showed that the intrinsic com-
ponents were equally or more related to the criteria thaﬁ the extrinsic
components. But it should be noted that differences between correlations
for the two types of motivational variables did not reach statistical
significance,

Type of outcome was also separated in a study of 50 male under-
graduates by Mitchell and Nebeker (1973). Three intrinsic outcomes
included feelings of accomplishment, self-confidence, and appreciation
of ideas, Two extrinsic/impersonal outcomes included a good job and

admission to graduate school. Four extrinsic/social outcomes included
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_s@cial attractiveness to the other sex, social attractiveness to the
same sex, parental praise,and respect from peers. When valences and
instrumentalities for these outcomes were separated, the intrinsic
factors were most valued, but the extrinsic/impersonal outcomes

were perceived as most attainable from college performance. Both
types of factcrs could presumably be motivatiﬁg, then.

The VIE studies just reviewed have at least two implications.
First, intrinsic motivation, mostly ignored by VIE theorists initially,
appears to have promise as a motivator and should be considered.
Seccﬁd, definitions of intrinsic and extrinsic outcomes are not always
the same within the same theoretical network. The definition problem

leads to yet another motivation theory for clarification.

Cognitive Evaluation Theory

Perhaps the best integrated definition of intrinsic motivation
comes from Deci's (1975, 1976) cognitive evaluation theory. He noted
that in the experimental literature, behavior is defined as intrinsically
motivated when there are no apparent external rewards. While this
may be an effective operational definition for experimental studies,
it does not provide a meaningful account of the processes that under-
lie these behaviors. Deci suggests instead that intrinsically motivated
behaviors are those involved with the human need for being competent
and self-determining. Intrinsically motivated behaviors fall into
two Elasses;sthosa that people engage in to seek out optimally challenging

aituations and those whose aim is to congquer challenge or reduce

incongruity.
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White (1959) presented the strongest early paper that posited
-2 motivation for competence or effectance motivation. Rather than
reducing & tissue drive, competence motivation is energized by the need
to deal effectively with the enviromment and Eauses behaviors which
allow a person to have feelings of efficacy. 7

Deci (1975, 1976) hypothesized that & sequence of motivated
behavior begins with stimulus iﬁﬁuts to the central nervous system--
from the environment, from memory, or from internal stimulation. The
stimulus inpués generate an "awareness of potential satisfaction".
This, in turn, provides the energy for an individual to decide what
to do, to set goals, and to behave in such a way as to try to achieve
these goals. The reward is the feeling of competence and self-deter-
mination from dealing with one's environment. The activity itselficannot
be its own reward or reinforcer; it can only bring about internal
consequences which the individual perceives as rewarding.

~——=——————-— Cognitive evaluation theory would encompass all four major

classifications of intrinsic outcomes in the Dyer and Parker (1975)
study, then. Logically, intrinsic motivation should come from the
content rather than the context of a job, and the individual rewards
himself with feelings of competence and self!determinaticn.w

Sectt (1976) has criticized Deci's theory from a behavioristic
point of view. He suggested that when behavior is seen to persist
in the ahsence of conventional reinforcers, it would be more fruitful
to look for less obvious response-contingent stimulus events known to
have reinforcing properties than to hypothesize about a number of suto-
nomous central processes. Deci's (1976) major reply to Scott was that

the two of them begin with different metatheoretical assumptions,
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Scott subscribes to the assumption that human beings are mechanisms

whose behavior is determined by reinforcement histories and contingencies
in the present environment. Deci starts with the assumption that inter-
nal states such as motives, feelings, and attitudes are causes of behavior,
not epiphenéﬁenal to it. Cognitive evaluation theory assumes that humans
are information processors who meke decisions and behave in accord with
those decisions.

' Deci did not deny that there is a large quantity of evidence that
extrinsic rewards or reinforcers motivate behavior. He did argue,
however, that there are situations in which the use of extrinsic rewards
will decrease intrinsic motivation, change attitudes, and impair perform-
ance.

According to cognitive evaluation theory, extrinsic rewards effect
intrinsic motivation by two processes. First, when behavior is intrin-
sically motived, the perceived locus of causality is said to be in-

m

ternal; that is, the cause of certain behavior is thought to be on
perceived locus of causality becomes extermal, and they perform the
behaviors only for extrinsic rewards (extrinsic motivation) and no
longer because they are intrinsically motivated. This hypothesis
draws on the work of deCharms (1968), who suggested that when external
reﬁardg are given for an intrinsically motivated activity, the indivi-
duael's feeling of personal causation shifts so that he feels he has
become a pawn to the source of external rewards. Festinger similarly
reasoned from his theory of cognitive dissonance (1957) that external
rewvards affect the person's concept of why he is working and his

attitudes toward work and thus decrease intrinsic motivation.
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Cognitive evaluation theory specifies that a second way intrinsic
motivation may be affected by extrinsic rewards is through a change in
feelings of competence and selfsdetermination. If rewards convey to
people that they are competent and self~determining, their intrinsic
motivation is increased;if rewards convey the opposite, intrinsic
motivation is decreased.

The contention of cognitive evaluation theory that extrinsic rewards
may have detrimental effects on intrinsic motivation was derived

from & number of studies which have generated some controversy.

The Impact of Extrinsic Rewards on Intrinsic Motivation®

A series of studies by Deei (1971, 1972a, 1972b, 1975) demonstrated
with some success the detrimental effect of extrinsic rewards on
intrinsic motivation. The studies all used the same basic paradignm
of observing subject behavior in three diffgrgnt periods. During the

first period Ss were performing at an operant level for no apparent

activity in the experimental group while control Ss received no reward,
and finally the rewards were halted, and the subjects were given a free
The bulk of Deci's evidence comes from laboratory studies, where
the task was putting together a puzzle of plastic pieces according to
configurations drawn on paper. Intrinsic motivation was measured by

amount of time spent working on the puzzles for [time 3 - time 1].

trinsic motivation was compared for the experimental and control

=

second period. In two studies where money was used as a reward, one
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of them showed a significant decrease in intrinsic motivation following
experiment was finished and could not contribute to inequity dissonance
reduction (Deci, 1972b). A similar laboratory study (Deci, 1972a)
showed that money decreased intrinsic motivation only when il was
contingent on number of puzzles done, rather than a fixed fee for par-
ticipating.

The contingency requirement for extrinsic rewards to reduce

intrinsic motivation has been questioned by Calder and Staw (1975a,

lead to decreased task satisfaction among subjects working on Jigsaw
puzzles. Kruglanski, Freedman, and Zeevi (1970) also found that a
noncontingent reward (the promise of an interesting laboratory tour
to high school students for participating in an experiment) decreased

recall, creativity, and satisfaction with the experimental task. The

affects their saliency, then (Calder & Staw, 1975a).

An experiment using Deci's laboratory paradigm with positive
verbal reinforcements showed that intrinsic motivation was higher
for experimental subjects than controls after introduction of the
rewards (Deci, 1971). This proved to be true only for males, however
(Deci, 1972b; Deci, Cascio, & Krusell, 1975), and was attributed to
increasing their feelings Jf competence. The intrinsic motivation of
females was reduced Efter positive verbal reinforcements, presumably
because they detected a change of locus of causality from self to

others, consistent with the socialization of females.
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Negative verbal reinforcements were found to have significant
negative effects on the intrinsic motivation of both males and females
in about the same degree in the same type of puzzles design. In addition,
negative feedback through fallure, without verbal feedback, also resulted
in the experimental subjects playing significantly less with the pgzzlés
during the free play period than did a comtrol group (Deci, 1975).

Salancik. (1975) argued that Deci's findings vary with level of
difficulty of the task, and demonstrated his hypothesis in an experiment
with T8 male undergraduates performing a slot-car road-racing task.

Error rates were markediy increased for one group by varying the amount
of pover sent to different parts of the track. Results showed no differ-
ence in task persistence for the pay vs. no pay groups, but high per-
formers persisted longer than low performers. These results could also
be interpreted as the detrimental impact on intrinsie motivation of
negative feedback through failure, however.

Lepper, Greene, and Nisbitt (1973) demonstrated that intrinsie
motivation could be uﬁderminéd with extrinsic rewards in a study of
preschool children who had demonstrated interest in drawing with
magic markers. The children were blocked by degree of initial inter-
est and randomly assigned to one of three conditions: 18 Ss in the
gold seal and ribbon), 18 Ss in an unexpected award condition (the
children did not know they would get the avard until after they
had drawn their pictures), and 14 Ss in a no award condition. As pre-
dicted, the children in the expected a;ard condition spent less time
playing with the drawing materials in post-experimental
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measurement sessions than did children in the other two conditions.

The Lepper et al. (1973) study was replicated by Greene and
Lepper (297h). Combining the two studies, 93% of the no award children
and 89% of the unexpected award children subsequently played with the
magic markers in their classrooms, while only 62% in the expected
award groups did so. Two additicnal experiments with different tasks
(puzzles and math-related activities) and different rewards (the chance
to play with some highly attractive toys and the chance to earn crediis
toward mat? program awards,respectively) showeé gimilar results
(Greene & Lépper, 197h),

Noting that both the Deci and the Lepper et al. studies showed
gignificant results only with highly salient or expected rewards,
Ross (1975) demonstrated this point further with two samples of nursery
school children enticed to play é drum. Compared to children promised
a prize located under a box in front of them (salient reward condition),

or no prize chose initially to play with the drum in a free play period,
played with the drum longer (even when measured four weeks later),
and were much more likely to identify the drum as the "most fun thing
in the room". In a second experiment, children who were either asked
to think about & topic unrelated to the reward or offered no reward
displayed more interest in playing the drum later than did children
asked to think about the reward of two marshmallows. Again, results
showed that high salience of extrinsic rewards makes them even more
likely to diminish intrinsic motivation.

Reiss and Sﬁshinsky (1975) performed two experiments that showed

that the "decreased play" phenomenon appeared to occur with single-
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trial rewards, but the opposite effect occurred when contingent rein-
forcements were applied in multiple trials. Reiss and Sushinsky's
(1976) explanation of their results (as well as those where extrinsic
revards appeared to undermine intrinsic motivation) was that there are
competing responses that interfere with task enjoyment. Performance
anxiety, frustrative deley of reward, embarrassment or guilt if the
revard 1s perceived as socially inappropriate, rushing to finish to
obtain a reward, and visual and cognitive distraction may all be
competing responses. Since arousal of most of these competing responses
should generally be greatest when the reward is first introduced, Reiss
and Sushinsky (1976) argued that many decreased play effects éfe stimulus
novelty effects that weaken over repeated trials of rewards contingent
on performance,

In response to this argument, Lepper and Greene (1976) stated that
competing responses are neither necessary nor sufficient antecedent
conditions for decrements in subsequent engagement in activities of
initial interest, Moreover, the Lepper et al. (1973) studies began
with a baseline of intrinsic interest and had nothing to do with the
learning or acquisition of intrinsic interest.

The studies demonstrating that extrinsic rewards may undermine
intrinsic motivation are indeed céntraversialf Yet neither Lepper and
Greene nor Decl make exaggerated claims that extrinsic rewards are
always detrimental to intrinsic motivation. Extrinsic rewards mey be
especially valuable when level of intrinsic interest in low and the
extrinsic reward induces involvement or brings the person to a meaning-
ful level of mastery on the task (Lepper et al., 1973). In a similar

vein, Deci (1972a) argued that organizations should use money, an
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extrinsic reward, to attract EEQVREEP employees on the Job, but that
participation and job enlargement should be used to arouse intrinsic
motivation to perform the job, Another implication of these studies
fargorganizatiéns, providing results are generalizable, is that reward
syastems should be exgﬁigea to see that they do not simultaneously in-

crease extrinsic motivation and decrease intrinsic motivation.

VIE theory suggests that intrinsic motivetion is a subject worthy of
study in its own right. Although there is 8till much confusion in
definitiens, cognitive evaluation theory offers an integrated approach
for studying intrinsic motivation. Finally, the research on extrinsic
rewards and intrinsic motivation implies that intrinsic motivation is
important enough that the threat of its being undermined by extrinsic
rewards is considered highly undesirable.

tion are not important. There is too much evidence in the psychologiecal
literature on the effects of reinforcement to entertain that idea. What
is suggested is that intrinsic motivation may be the more valuable con-
struct to study in an ongoing organization. Although extrinsic rewards
are certainly available in organizations (people are paid to work,

their supervisors reward them verbally, they get promoted, etc.), on

a day-to=day Eaai; under conditions of no incentive pay, the enhancement
of intrinsic motivation may be the most reliable motivator at an organ-

ization's disposal.
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Deci (1975) has suggested that whether or not extrinsic rewards
are appropriate depends on what the rewarder is attempting to do. If
one is trying to get someone to do something on a one-time basis, extrin-
sic rewards are the more efficacious. Extrinsic reward systems can be
highly effective as long as the system remains operative; that is, the

rewards never stop, they are contingent on performance, performance is

between performance and rewards is clearly spelled out. Yet even under
these conditions, Deci warns that individuals may become more concerned
with the rewards than with the activity and spend their energy trying
to obtain the most rewards for the least effort.,

If, on the other hand, one is more interested in increasing and
maintaining motivation than in increasing immediate performance, in-
trinsic motivation may be the preferable approach. Greene and Lepper
(1974) suggested there may be & trade-off between the immediate success
and the long-range consequences of reward systems, with powerful and
salient extrinsic rewards being more effective as long as the reward
gystem is in operation. The more powerful and salient the rewards,
however, the more likely they are to undermine intrinsic motivation
in the absence of these rewards.

Others have suggested from a slightly different vantage point that
intrinsic motivation may be the preferred way to stimulate employee
- performance. Porter, Lawler, and Hackman (1975) warned that there are
same'seriaus dangers involved in the leadership strategy of using con-
erete rewards and punishments to get subordinates to do one's bidding.
When iﬂter?ersggal revards are used, there is the risk that at some

point in time subordinates will have had enough, and interpersonal favors
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will no longer be motivating. Moreover, relationships between leaders
and subordinates may suffer when there is too heavy a reliance on the
administration of rewards and punishments as motivational tools. This
places adults in a highly dependent relationship with another whom they
must please in order to have valued rewards dispensed to them--a situa-
tion with potentially dysfunctional consequences such as hostility,
withdrawal, and sabotage (Argyris, 1957).

Regardless of whether or not intrinsic motivation is the preferred
way to stimulate performance in the organizational environment, it re-
presents a new and igsiréa way to examine the relationship of ability
and motivation. The next chapter explores how intrinsic motivation may
be determined both by organizational strategies and individual character=

isties.
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CHAPTER III

Organizations asgumé somewhat different roles in the facilitation
of intrinsic vs. extrinsic motivation. Extrinsic rewards are tangible,
potentially visible to others, and given by members of the organization
to others. Intrinsic motivation can be enhaﬁeea by thé‘@rganizatian
only by creating conditions that meske it possible for individuals to
experience the appropriate self-administered rewards. This 1s accom-
plished by means of particular job designs (Porter, Lawler, & Hackman,
1975).

Job Design

Studies of job enrichment have eassentially made the argument that
Job modifications are fundamental steps toward increasing the motiva-
tion of workers. Lawler (1969) summarized ten job enlargement studies,
all of which resulted in higher quality work; four afithé_tégﬁalsa

showed that job enrichment led to higher productivity. Lawler suggested

very high quality product than from producing a number of low quality
products.
Theoretical explanations for the impact of job enrichment have been
4
offered by McGregor (1960), Argyris (1964), Likert (1967), and Herzberg
(1966). Specific recommendations generally involve job changes such as
(a) providing more challenging elements, (b) allowing workers to inspect

their own output (feedback), (c) making workers more responsible for

- U6 -
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their own jobs, and (d) enlisting workers' participatign in decisions
affecting their work, Therrelaxive contributions of the individual
recommendations have not been exactly determined,

Hackman (1969) argued that tasks have four points of impact on the
performance process. First, the characteristics of the task lead to

hypotheses and intentions about how to respond to it., The task also

affects motive states, such as arousing the need for achievement. lLevel
uniqueness, or variety of the Job. Finally, the task helps establish

vwork activities and gotten feedback, he/she perceives which kinds of
behaviors lead to which kinds of outcomes.

Lawler (1969) also specified some properties of tasks that would

be likely to arouse motives like achievement and to generate the belief =

that successful performance will result in positive feelings of achieve-
ment and growth. Such Jobs were said to be characterized by (a) feed-
back, which may be particularly prominent when the Job involves working
on a whole product, (b) use of valued ambilities, and (c) comtrol by the
worker over the setting of goals and defining the paths to those goals,
The relationship between task characteristics and achievement motive=-
tion, one type of intrinsic motivation according to Deci (1975), seems
to be a critical one, Research has suggested that achievement mnotive—
tion is most likely to be aroused by modersately challenging tasks (those
where there is ebout a 50-50 chance of success), in competitive situa-
tions, in situations where performance is perceived to depend on some
important or valued skills, and where performance feedbagé is given

(Lawler, 1973). But achievement motivation typically is not activated
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when people are performing routine or boring tasks, or when no competi-
tion is involved (Lawlér,'lQTB)i

Lawler and Hall (1970) resesrched the relationship between various
Job characteristics and intrinsic motivation among 291 scientists in
22 research and development lasboratories. Four items reflecting in-
trinsic motivation were correlated (at p<.,01l) with the following: "My
Job gives me a chance to be crestive" (r = .15), "My Job gives me a
chance to do the things I do best" (r = .16), and "My Job is appropriate
for my abilities" (r = .18). Opportunities for comtrol and influence
provided by the job were not related to intrinsic motivation.

Hackman and Lewler (1971) went to a greater ievel of specificity
and identified particular job design factors that would produce various
organizational and personal outcones. Draéing on the work of Turner

and Lawrence (1965), they proposed four requisite task attributes, or -

-core dimensions of jobs, that they felt were critical to enhance the
intrinsic motivation of workers:

1. Autonomy allows the worker to feel personally responsible for
a meaningful portion of his work, so that what is accompli shed must be
through the worker's own efforts. Without autonomy, a worker may feel
that successes and failures are due to the work of other workers or
supervisors,

2, To experience positive feelings about himself, the worker must
feel that his efforts led to achieving something he Dersonally feels
1s worthwhile and important. One vay is for the Jcb>ta be a sufficiently

vhole piece of work. This was called high‘tgskriiggpity by Turner and

Lawvrence.

3. A vorker may alsoc feel he is doing something meaningful when
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the job requires him to use skills and abilities which he personally
values, Opportunities for workers to experience this feeling would dbe
expected on jobs high on the dimension of variety, since such Jobs
typically tep & mumber of different skills which may be important to
the employee. The variety must chellenge the worker, hovever.

k. The job must provide-feedback about what is accomplished so
that the worker will know how he is doing.

Haeckman and Lawler (1971) tested the four core dimemsions with a
sample of 208 employees of a telephone company working om 13 Aifferent
Jobs. Employee reactions to their jobs were measured on & number of
dimensions; experienced intrinsic motivation, locus of motivation, job
involvement, general Job satiafaction, and 12 items reflecting specific

Jjob facet sstimfactions. Performance was measured Ey f&timga from

sugervisgrs an quantity af wgrk pradueed quality af wark yrodﬁéed and
overall performance effectiveness.
Results showed that the higher the Jobs were rated on each of the
Tour core dimensions of variety, autonomy, task identity, snd feedback,
the higher the intrinsic motivation to perform well (all p<.05, ore-
tailed tests). The date suggested that "doing well' was imterpreced as
having more to do with high quality performance than praéuéiﬁg large
quantities of work. BSome or all of the core dimensions were positively
related to supeavisors' performance ratings, attendgnee, Job involve-
The theoretical underpinnings of the core dimensions Imply that
for maximum motivation, Jobs should be simultaneously high on all four
of the dimensions. That is, employees should have the opportunity to

find out (feedback) that they personally (autonomy) have accomplished
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something meaningful (task identity and variety) when they pe:f@fi well .
To test this hypothesis, subjects were partitioned into three ETOUDS ==
those above the 60th percentile on all four core dimensions, those (the
mejority of subjects) who typically described their Jobs as high on sone
of the core dimensions and lov on others, and those below the LOth per-
centile on all four core dimenmsions, One-way analysss of variance
showed significant differences between the groups in the predicted
direction on the various dEPEﬁient‘TEriéblEE more substantial in terms
of significance levels than the overall correlational results.

Brief and Aldag (1975) attempted a partial replication of the

. Hacknman end Lawler (19T1) study with 104 state employees involved im

the rehabilitetion of inmates. All of the job core dimensions except

task identity correlated significagtly (;g GS) w1th intrinsic ngtiva—

rrtian. Mcregver, 311 iaur Job core dinenaiens haed significant correle- -
tions with genersl job satisfaction, Job involvement, and satisfection
with work as measured by the Job Descriptive Index (Smith, Kendall, &
Hulin, 1969).

Hackman end 0ldham (1975, Note 5, Note &) built upon the Hackmen
and Lawler (1971) work in their development of the Job Diagnostic
Survey (JDS). The theory underlying the instrument proposes that
positive personal sand work outcomes, such as high internal motivation,
high work S&tisfactian. high quality performance, low absenteeism, and
low turnover are reslized when three "eritical psychological states"
are all present within an employee, The psychological states are

traced backed to five core Job dimensions. Epecifically:
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l. Experienced mesningfulness of the work iz atiributed to the

core Job dimensions-of 8kill variety, tesk identity, and task signifi-

2. Experienced responsibility for outcomes of the work is attri-
buted to job autonomy.

3. Knowledge of the actual results of the work activities is pro-
vided by feedback from the job itself,

Four of the five e,(::‘e dimensions are essentially the same as in
Hockman and Lavler (1971), Thefifth dimension, task significence, was
defined as the degree to which the job has a substantial inpact on the
lives or work of other people, whether in the immediate organization or
in the external emvironment,

Since all three psychological stetes vere considered equally

they relate to the three psychological states was postulated to repre-
sent a job's Motivating Potential Score:
Motivating Skill =+ Task + Task

Potential = Variety  Tdentity  Significance X Autonomy X Feedback
Score ) R o o

The JDS also measures two gupplement ary job dimensions, the critical
psychological states, affective outcome measures of motivetion and
%:@:e;s of satisfaction, and individual difference measiures of grovth need
strength. The measure of intrinsic motivation, which the authors call
internal motivation, is defined as "the degree to which the employee is
self-notivated to perforn effectively on the Job; that is the employee
experiences pogitive internal feelings when working effectively on the

Job, and negative internal feelings when doing poorly'’ (Heckmsn &
¥
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Oldham, 1975, p- lSE)! A detaiLéd description of the JDS can be found
in Hackman and Oldham (Note 6).

The substantive validity of the JDS was reported for a sample of
658 employees in 62 different jobs in 7 organizations (Hmckman & Oldhem,
1975, Note 7). Of interest here is that among the seven orgsnizations,
the medisn correlation between Motivating Potential Score and internal
motivation was .48 (Hackmen & Oldham, Note T), a significant finding
(p<«0l, combining the p levels for the seven separate analyses). In
addition, the same measure of enriched job characteristics correlated
significantly with other outcome variables, such as growth satisfaction
(medien r = .58, p<.01), general satisfaction (median r = .L3, p¢01),
ebsenteeism (median r = -.25, p¢05), and rated work effectiveness
(median r = .24, p¢.0l).

_The relationship of Job design factors to intrinsic motivation.- - - ——
seems to have some support, then. VYet, it is unlikely that Job design
is the pnly determinant of intrinsic motivation, end several studies
have locked to n@ﬁ;ability charascteristics of individusals as additional
sources.

Individual Characteristics

Lewvler and Hell (1970) felt that intrinsic motivation is probably
a function of both the Jjob characteristics and the job holders' char-
acteristics. Some people are more likely to be motivated intrinsically
than other people; i.e., those who already have strong desires for
self-actuelization and self-esteem (the higher order needs of Maslow,
1970) and those with a high need for achievement, which involves com-

petition with a challenging standard of excellence (Atkinson, 1964).
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Hackman and Lawler (1971) looked at both higher order needs (from
ratings of how much employees would like to have such job characteristics
as opportunities for personal growth and development) and the job core
dimensions mentioned previously. To test the possibility that subjects
difflering in higher order need strength would show differential respon-
siveness to Jobs high on the core dimensions, the top 1/3 of Ss on need
strength vere compared to those in the botitom 1/3 of the same distriba-
tion. It was expected that since higher order neeé stgength was generally
high for all subjects, the "lows" would still show positive relationships
between the core dimensions and the dependent variables, but the relation-
ships would be lower in magnitude than those for the "highs". Correla-
tions of variety, autonomy, and feedback with level of intrimsic motiva-—

tion, motivetional focus of taking personal responsibility, and specific

.-satisfaction items were generally in the predicted pattern.

Again to test their argument that jobs need to be high on all four
core dimensions, the product score (variety x autonomy x task identi%y
x feedback) was correlated with the dependentvariables separately for
the higher order need strength Ss vs, the lower order need strength Ss.
The correlation between high core Jobs and level of intrinsic motivation
was .54 for high need employees and ,23 for low need employees (both
p¢. 05, N = 67 in each group), but the difference between the correlations
was not statistically significant. Motivational focus of taking personal
responsibility, focus on high quality work, and supervisors' ratings of
quality of performance were related to high core Jobs only for high
need strength employees, but - the difference between the correlations
for the two need strength groups was not statistically significant. Cor-

relations vere significantly higher for the higher need strength subjects
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on 8 of 12 specific job satisfaction items, The authors concluded that
individuals with strong desires for higher order need satisfaction re-
spond much more positively to high core Jobs than do individuals %ho
have wemker higher order needs,

Brief and Aldag (1975) also looked at the maderaﬁiﬂg effects of
grovth need strength in their partial replication of the Hackman and
Lawler (1971) study. Correlations were calculated between the product
of the four core dimensions and each dependent veriable for. the third of
the subjJects highest in higher order need strength and the third of
the subject lowest in higher order need strength. Brief and Aldag did
not find that higher order need strength was a moderator for the dependent
variables of intrinsic motivation, general job satisfaction, Jjob involve-
ment , or satiszfaction with work.

A study similar to Hackmen and Lawler's (1971) was conducted by - -
Wanous (19T4) with 80 newly hired female telephone operators. Higher
order need strength vwas measured by a composite Score on eight items
tapping preferences for variety, autonomy, task identity, task feedback,
nanagement feedback, challenge, meaningfulness, and use of valued skills
on the job. Employees were split at the median into high or low need
strength groups. The presence of task characteristics was also measured
on the four core dimensions of feedback, varijety, autonomy, and task
identity. Employee reactiens included satisfaction with specifiec job
characteristics, global job satisfaction, absenteeism, and performance,
Classification of emplovees by Protestant work ethic or by urban/rural
background as suggested by Hulin and Blood (1968) did not demonstrate
that these individusl differences moderate the relationships between

job characteristics and either satisfaction, attendance, or performance.
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Higher order need strength did moderste the relsticpspip belwsen the
four core dimensions and job satisfaction but not the other criteria.
Intrinsic motivation was not measured, however.

Robey (19TLk) was more successful in & laboratory experiment in
demonstrsting that workers must value job challenge, aschievement, and
sutonomy before job enlargement can have & positive effect on performence.
A sample of 126 college students in e management course was administered
the work values questionnaire developed by Friedlander (1963). Subjects
vere classified into treatment groups according to whether their responses
indicated an everall preference for extrinsgic Job aspect or a preference
for dntrinszic }ob challenge.

The treatment groups were contrasted with respect to two laboratory

tasks, one of which was said to represent g more enlarged job. Those on

the Unenlarged job (computer group) transcribed data, were specialized, T

and were interdependent. Those on the enlarged job (hand group) had a
more complex task, involved less interdependence, and required more time
per problem. Task performance was messured in terms of reduction in
number of errors mpde between the first day and the third day. O0n the
unenlarged Job there was no significant difference in performance improve-
ment between the intrinsic and extrinsic Preference groups. On the
enlarged job the intrinsic group's mean Wé% significantly higher than
that of the extrinsic group, whose performance decreased. One could
argue from this study, then, that when intrinsic values are present,
job designe with some of the characteristics of job enrichment (task
complexity, igdépendénce} quter better performance.

Hackman and Oldham (1975) did not expect their theory about the

Motivating Potential Score of Jobs to apply with equal effectiveness
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for all individuals. Individuals who strongly value and desire personal
feelings of accomplishment and growth were expected to respond very
positively to a job high in motivating potential, while individuals who
do not strongly have these values might find such & job anxiety-arousing
and be uncomfortably "stretched" by it. The authors therefore hypothe-
sized that growth need strength, or desire to obtain opportunities for
Personal growth and development on the job, would moderete the relation-
ships between their core job characteristics and their postulated posi-
tive work outcomes (high intrinsic %@rk motivation, high gquality work
Performance, high satisfaction with the work,; and low absenteeism and
turnover).

In the test of their theory with 658 employees in T organizations
(Hackman & Oldham, Note T), their measure of growth need strength wvas

obtained from the "Job Choice" section of the JDS. Based cn scores on

this measure, the top and hotbom quartiles of employees in each of the
seven orgdnizations were identified and correlations with the outcome
variables computed, Motivating Potentisl Score had a median correlation
of ,52 with intrinsic motivwation for the high growth need strength
employees and .27 with the low growth need strength employees; the dif-
ference between the correlations was statistically significant at p¢.05,
Median correlations between the Motivating Potential Score and growth
satisfaction, general sstiafaction, ebsentseism, end rated work effec-
tiveness vwere not significantly stronger for the high growth need
strength groups than the low growth need strength groups. Growth need
strength 4id moderate the relationship be%ween the Motivating Potential
Score and the product of their postulated psychological states, and it

moderated the relationship between the product of the psychological
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states and internal nmotivatiqu, general satisfactisen, gfgﬁ{%’sgtisfgga
tion, and rated work effectiveness, providing further éugpart for the
theory. There were no indications that individuals low on growth need
Strength reacted negatively to complex or enriched Jobs, as had been
suggested; only that they reacted less positively.

Oldham, Hackman and Pearce (Note 8) followed the same procedure as
Hackmen and Oldham (Note T7) in & study of 201 clerical employees in 25
different Jobs in & large metropolitan bank. The employees were divided
into top and bottom quartiles on the basis of growth need strength as
neasured by the Job Choice section of the JDS. Correla*ions between
Motiveting Potential Score and intrinsic motivation for the two groups
-vere not significantly different, however., Growth need strength wWas
& moderator of the relationship between Motivating Potential Score and

~-one- of-two meesures of performence, .

It appears, then,'ti&t there are two factors which may determine
intrinsic motivation, First, a job design which permits the individual
to satisfy higher order needs or growth needs. This design may include
elements such as autonomy, variety, task ildentity, feedbsck, task
significance, challenge, responsibility, and the use of important skills
and abilities. Second, individusls who glready have high growth needs
maey benefit more by such job designs, so that the interaction 2T com-
bination of the organizational and individual characteristics should

lead to the greatest intrinsic motivation.




CHAPTER IV

PERFORMANCE = f (ABILITY x MOTIVATION) REVISITED

In the preceding chapters it has been &rgued that increasing
motivation should theoretically increase the predictability of
performance from ability measures, raise the level of overall em-
ployee Performance, and increase employee Jjob satisfaction. A
review of the research attempting to demonstrate that performance
= f (ability x motivation) illustrated that although such an inter-
action may jindeed exist, & complete and proper test of the hypothesis
has not as yet been undertaken, An appropriate test, it was argued,
would require relevant ability tests, simpleé motivation measures,
data, and & test of the increment in prediction provided by the
ability X motivation interaction above that brovided by their sum.

A review of intrinsic and extrinsic motivation demonstrated that,
for various theoretical and empirical ressons, intrinsic motivation
warrants iniepéndeﬁt study as a factor enhancing the prediction of
Jjob performance from ability measures. Determinants of intrinsie
motivation were traced to both job designs vith "enriched" character-
isties and the strength of individuals' needs for growth.

A synthesis of the research end arguments presented in the first
three chapters provideszs & new persPective from which to test the

hypothesis that performance is a function of ability x motivation.
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Models

The model for the synthesized view of performance determinants
tested in this research is presented in Figure 3. The model is not,
of course, intended to represent all the determinants of job perform-

ance, especlally since extrinsic motivation has been omitted.

Ability

- Performance

Enriched job
charnecteristics

| Intrinsic
}--motivation |

2

Individual growth
need strength

Figure 3. Model of ebility end intrinsic motivetion
factors affecting performance.

motivetion as described in Chepter III. (Cell 1 represents individual
non-abllity characterlistics, designated here as growth need strength.
Cell 2 represents those job design characteristics which are seen és
providing the opportunity for employees to use their abilities for mean~
ingful, individual task accomplishment. On such Jobs good performance

should make it possible to obtain the self-administering intrinsic re-
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wards that satisfy the needs in Cell 1,

Cell 3 refers to intrinsic motivation, described in Chapter II as
engaging in behaviors that lead to receiving intrinsic rewards such as
feelings of competence and self-determination. In the work situation,
these behaviors refer specifically to working effectively on the job.
The individual desires in Cell 1, the organizational opportunities in
Cell 2, and the interaction of Cells 1 and 2 (represented by the brackets)
should each lead to intrinsic motivation as represented in Cell 3,

Cell k4, ability, is defined as relatively stable, long-term, non-
motivational aptitudes, in accordance with the arguments in Chapter I.

Cell 5 represents individual performance on the Jjob., As seen in
the model, performance is predicted from ability (Cell L), intrinsic
motivation (Cell 3), and the interaction cf‘Calls 3 and 4 (represented

Some further elaboration is perhaps required to identify how the
motivational constructs formulated here fit with common definitions.
Maier (1955) pointed to both & subjective and an objective aspect of
motivation. The subjective side was the need, drive, or desire within
the individual, defined here in Cell 1. The objective side was considered
to be an object outside the individual called the incentive or gosl. In
Figure 3, the job characteristics in Cell 2 offer the opportunity for
accomplishment of a meaningful and worthwhile task. Maier (1955) con-
tinued by stating that when the natures of the need and the incentive
are such that obtaining the incentive satisfies the need, the situation
is called mitivating. In Figure 3, successful task accomplishment should
satisfy the desire for the internally mediated rewards suggested by

Cell 1 and result in the intrinsiec motivation noted in Cell 3.
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One of the most frequently gquoted definitions of motivation is that
of M. R. Jones (1955), who stated fhat motivation is concerned with "how
behavior gets started, is energized, is sustained, is directed, is stop-
ped, and what kind of subjective reaction is present in the organism
vhile all this is going on". Béc@ﬂgiliﬁg this definition with Figure 3,
it can be seen that Job characteristies arouse and combine with imdivicdual
growth needs, so that behavior is directed toward goal accomplisiment.

As long as the Job remains challenging, motivated behavior continues;

when a task is completed, the behavior stops until a new task goal i=s
presented or found. The subjective reaction of the organism while all
this is going on should be partially reflected in the measure of intrinsie
motivation (Cell 3).

Another aspect of the subjective reaction of the individual is one
facet of job satisfaction that is tied to the work itself. The factors
contributing to individuals' sstisfaction with appartuﬂitieé for growth
on the Jjob should be éimilar to those contributing to intrinsic motiv--

tion, as diagremmed in Figure L. Theoretically, jobs high on "enriched"

Enriched job
characteristies

Growth
satisfaction

Tadividual growth
neod strength

Figure 4. Model of some factors influencing
satisfaction with opportunities for
grovth on tne job.
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characteristics should offer incumbents opportunities to grow on their

obs. These opportunities should be appreciated and used more by

[N

individuals with high growth needs than by those with low grovkh needs.

I

Thus individual growth need strength (Cell 1), enriched Job character-
istics (Cell 2), and the interaction of Cells 1 and 2 (represented by
the brackets) should each lead to growth satisfaction on the Job as re-

presented in Cell 3 of Figure b,

Based on the literature reviews presented here and the models in
Figures 3 and 4, the following specific hypotheses were made,

Hypothesis I. Performance = Ability + Intrinsic motivation +

(Ability x Intrinsic motivation).
Thus it wes hypothesized that ability and intrinsic motivation have
direct effects on performence as well as an interactive effect on perform—
ance. A significant multiple R from a moderated multiple regression
equation fépféééﬁting the hypothesis was considered a requirement for
initial support. In addition, each component was expected to nake a
statistically significant contribution to the prediction, in a positive
direction and in the order listed. Since the intent was to see if
intrinsic motivation can enhance the prediction of performance from
ability, the ability measure was purposely place@ in the equation.first,
The interaction term was purposely placed last in the equation, since
by definition two variables are said to interact in their accounting for

variance in s third variable when they have a Joint effect over and

1975, p. 292).
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Hypothesis II. Intrinsic motivation = Individual growth need

strength + Enriched jJob characteristics + (Individual
growth need strength x Enriched job characteristics).

Again, two main effects and an interaction were hypothesized to
predict a third variable, and a significant multiple R was required for
initial support. Each component was expected to make a significant con-
tribution to the prediction in a positive direction, but there was no
hypothesis about which main effect should precede the other in a multiple
regression equation. For the same reason expressed for Hypothesis I, the
interaction term was purposely placed last in the regi-essdion eguation.

Hypothesis ITI. Growth satisfaction = Indfviduel growil: need

strength + Enriched Job characteristice + {Individual

growth need strength x Enriched job charmci=zristics),

Yk
[
w

This hypothesis was constructed in the same msurier as Hypothesis |
except that satisfaction with opportunities for growth on the job was
substituted for intrinsic motivation as the variable to be predicted.
The same statistical stipulations made for Hypothesis II applied to

Fypothesis III.

Procedure

Data were collected from a sample of clerical employees of a large
metropolitan bank in the Northemstern United States. The employees' jobs
were g:gupéa into 17 homogeneous job categories by one of the Bank's job
analysts. One job category which was primarily public relations oriented
rather than primarily clerical in nature was eliminated by the researcher.

A requirement for adequate performance in all Jobs was clerical

speed and accuracy. All subJects had taken the CA-1 section of the Short
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Employment Tests (Bennett & Gelink, 1972) prior to employment. This
test measures clerical aptitude under speeded cﬂnditigﬂé (five minutes
are permitted to accomplish as miﬁy as possible of 60 items requiring
checking and classification), The number of items completed correctly
in the allotted time was used as the measure of ability in Cell ! of
Figure 3.

The study wes conducted concurrently with a study to velidate
employment tests for Jobs in the Bank at the non-officer level. Super-
visors were advised about the joint project by means of a letter from
an officer of the Bank, shown in Appendix 1. Iy addition to informing
the supervisors about the project, the letter requested that t. & com-
plete a specially designed rating form, shown in Appendix 2, Since 116
Jobs vere represented in the 16 job categories, it was necessary that
each supervisor rate both the job, with respect to its most important
functional requirements, and his or her subordinate, with respect té
performance on the Job.

The rating form was prepered by the researcher after studying formsl
Job deaseriptions for all the jobs. Major Job functions were extracted
from the job descriptions and listed on the form as L2 "work f&etcrs?ﬁ
Supervisors were instructed first to evaluate the requirements of their

subordinate’'s Job by indicating the importance of each work factor on a

S5—point rating scale (1 = Never ipportant, 2 = Seldom important, 3

Always important). The

[}

Sometimes important, 4 = Often important, 5
second step in the instructions wes to evaluate the performance of the
subordinate on each work factor rated "3", "4", or "5" on importance,

The performance of subordinates was also rated on a S—point scale (1 =

Poor, 2 = Faidr, 3 = Good, 4 = Very Good, 5 = Superior).
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The supervisors' forms were initially scored on four scales, Four
independent raters agreed on 8 items that primarily represented speed,

12 items that represented primarily accuracy, and 18 items that were
consldered especislly relevant to the ability test. In addition all k42
items collectively represented total performance, Eachgmglé?egs rating
vas scored on Speed, Accuracy, Relevancy, and Total by calculating an
average performance rating on the items marked on each scale. (Since

the jobs varied, supervisors rated different e@léj‘ees on different sgets
of items.) For the fimal duia analyses the mean Total rating vas selected
83 the nmeasure of Pexformance for Cell 5 of Figure 3. This single cri-
terion was selected for two main reasons:

1. The median intexcorrelation between Spesed, Accuracy, Relevancy,
and Total was .93 (range = .82 to .9€), showing a high degree of agree-
ment and overlap beftwesen them.

2. The Total score had the greatest number of items that supervisors
could rate and was expected to be the most stable measure of performance.

The remaining varighles in Figure 3 and 4 were measured by an employ-
ee questionnaire, s.aminiétéféi to & sScxies of small groups, A téta.l csf
800 staff members were invited to participate voluntarily in the study
by means of a letter sent to them from a Bank officer. A copy of the
letter is shown in Appendix 3, Selection of employees to invite was
¢otermined by (a) tenure in the Bank of at least gix wonths to assure a
meaningful performance eﬁaluatiaﬁ, and (b) Emglay;;nﬁ in a job which
had bw:n combined into ome of the 16 job categories by the Job analyst
for test validation purposes. |

The Bank officer and the researcher participated together in the

administration of the questionnaire. The officer assured the staff
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members of the Bank's spocnsorship of the study, and the reéearchér
assured them of the anonymity of individual results and answered any
questions about the questionnsire items. Since some employees wvere
unable to attend the first session scheduled for them, they wvere in=
vited to attend one of a second series of meetings by the letter shown
in Appendix 4, Usable questionnaires were ¢ompleted by 542 employees.

The guestionnaire administered to the employees was a modified
version of Hackman and Oldham's (Note €) Job Diagnostic Survey (JDS).
All JDS items for the scales of importance to this study were included
in the questionnaire (internal or intrinsic motivation; the five "core"
Job characteristics scales of skill variety, task identity, task signifi-
cance, gutonomy, &nd Job feedback; graff;h need strength as :meé.su:&é. on
their 5-point scale of job preferences; and growth satisfaction). The
scales of general satisfaction, social satisfaction, the three psycho~-
logical states represented in the Hackman and Oldham theory and the job
dimension of dealing with others were alzo :included in the questionnaire
(2) to edd variety, and (1) téravaid possible response sets created by
too much focus on intrinsic mctivaiion Tuctors. Ttems having to do with
pay, security, and super%i%i@n were elimipated from the JDS at fhe
request of the partieipating organization,

All s~ales except growth need strength had = T-point range. Most
of the scores for each T-point scale were drived from two different sec-
tions of the questionnaire. Each section had a different format to re-
duce response biasges. i%éijab dimensions were measured in sections One
end Two. Ttems measuring general satisfaction and internal motivation
vere interxspersed with it-ms measuring the three psychological states
in sections Three and Five, both of wihich asked for extent of agreement
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with a number of statements, The items in Section Three referred to
the self, whereas those in Section Five referred projectively to esti-
mates of the feelings of others in the same or a similar Job as the
respondent. Section Four measured individual satisfaction with szocial
opportunities and opportunities for growth and development (growth
satisfaction). |

Section Six was the 5-point Job Choiece section of the JDS, the only
section in the questionnaire measuring grovwvth need strength. Here re-
spondents were asked to indicate their relative preference for 12 ﬁairs
of hypothetical Jobs, each pair coosisting of one Job with characteristics
relevant to growth need satisfaction and one Job having the potentisl for
satisfying one of a variety of other needs. The resulting guestionnaire
is shown in Appendix 5.

The scoring key for the employee questionnalre is given in Appendix
6. In each case, the scale score was the mean of the item responses for
that scale. To calculate cne score for enriched or "égre" Job character-
istics, the items in ell five scales were summed and averaged. This is
in contrast tu Hackman and Oldhem's (1975) Motivating Potential Score,
in which the five scales are combined into & complex ﬁultiplicative
function (described in Chaptef I1T). iThé simple average was ¢hosen over
the Motivating Potential Score for the sake of parsimony, since a com-
parison of the Motivating Potential Score with an additive model, a full
multiplicative model and a multiple regression model showed the simpler
additive model to be Just as effective in terms of correlating with both
motivation and satisfaction measures (Hackman & 0ldham, Note 7). More-—
over, an additive model does not require that the scales be retio scales.

In addition to the test scores, gupervisory ratings, and guestion=

naires, the Bank provided bicgraphical date about the participents, in-—
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cluding race, sex, tenure in the Bank, age, and job grade. Since there
vwere too Tew Orientals and Spanish-surnamed Americans to permit race
anelyses for these groups, they were eliminated from the sample.

In Hypothesis I, abllity was purposely placed first in the equation
to test vhether or not intrinsic motivation and the interaction of
ability and motivation add anything to the prediction beyond the basic
abllity variable. The prediction of performance from ability was to be
treated (if possible) as a'necessary pre-existing condition. Therefore,
Job groups were also eliminasted from the sample if the ability test had
negative or extremely low p@siti;e correlations with performance, TFive
Job groups were eliminated on this basis, leaving a final sample size
of 353 employees in T4 clerical jJobs, Correlations bgtwéen ability and
performance for the 11 remaining Job groups ranged from .05 to .36, with
a pedian r of .20. Although the median correlation could have been
raised by eliminating more job groups, it was considered undesirable to
do s¢ both because a large sample size is generally preferable for
multiple regression analyses and because eliminating more job groups
would have made comparisons by race and sex aslmost impossible.

As it was, the final sample consisted mostly of White females (N =
250, or T1% of the sample). Black males Were the most underrepresented
of the sex/race combinations (N = 10, or 3% of the sample). Neverthe-
less, it was possible to make some comparisons by race (298 Whites vs.
55 Blacks) and by sex (295 females vs. 58 males). The mean age of sub-
Jects in the sample vas 30 years, and the mean tenure in the Bank was 3
years, 2 months. Neither age nor tenure was related to sex, but Blacks

vere significantly younger (£§t = .11, p<.05) and had significantly less

tenure (£§b = .1k, p¢.01) than Whites,
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CHAPTER V

RESULTS AND DISCUSSION

Measurement Scales and Their Relationships

The means, standard devistions, reliabilities, and intercorrelations
smong the major variables of interest are shown in Table 1. The nean
ability score was at the 60th percentile of applicants for clerical work
in banks amccording to the test manual (Bennett & Gelink, 1972), An above
agverage test score for comparable job applicants was expected since the
test is used by the Bank for selection.

Comparable data were available for some of the questionnaire scales
for 201 bank clerical workers from Oldham, Hackman, and Pearce (Note 8)
and for 658 workers in 62 jobs in 7 orgenizations from Hackman and
0ldhan (NatE_T)! The ﬁeéﬁ internal or intrinsic motivation score was
5.16 in Oldham et al. (Note 8) and 5.39 in Hackman and 0ldham (Note T),
vhich offers some support that the mean Score of 5.26 found in this study
is not atypical. The growth satisfaction mean score of L,23 found here
vas somewhat, but not markedly, lower than the mean score of 4,82 found
in Hackman and Oldham (Note 7). There w&s no basis of comparison for
the average of enriched or core Job characteristics since ﬁ@tﬁ of the
aforementioned studies used the Hackman and Oldham (1975) maltipliéative
Motivating Potential Score; however, the mean of L,L2 and standard devia-
tion of 1.01 found here seem reasonable for a T-point scale.

Both of the 5-point scales reported here (growth need strength and
performance) also seem to have reasonable mid-range means, Although

mean growth need strength for this scale was not calculated in the

- 69 -

77



Table ]
Means, Standard Deviat;pnsj Relisbilities, and
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Hackman snd Oldham (Note T) study, the guthors indicated that it was
approximately 3.0, which is similer to the mean score of 3.13 found here,
The méan reported for this same scele in Cldhum et al. (Note 8) was 4.2k,
hovever. This seems high for a 5-point scale, suggesting that the re-
sults found by Hackgen and Oldham may be atypical, not those found here.

The feliabiiity coefficients reported in Table 1 were computed by
several methods. For the ability measure, tﬁe coefficient of .81 is
alternate-form religbility as reported in the test manuyal (Bennett &
Gelink, 1972). Since the test is speeded (there is & time limit of
only five minutes), a measure of internal consistency reliability would
not be appropriate,

The remaining reliability coefficients in Table 1 measure internal
consistency, and Were computed using the average item intercorrelation
augmented for scale length by the Spearmsn-Brown formila, As was the
case for means and standard deviations, there is no cOmparable reliability
figure from other studies for the sum!af core job characteristics, but
the coefficient of .81 found here indicates adequate Stability. All the
reliability coefficients found here for the Qquestionnaire scales are
sufficiently high to ipdicate scale stability and compare favorably to
those reported in Hackman and 0ldham (Note 7) and Oldham et al, (Note 8).

The reliability of the total performance rating Score depends on
the number of items answered. It will be recalled that supervisors first
indicated which work factors on the rating form were important to the
Job being evaluated and then rated their subordinates only on those
factors that were considered at least "Sometimes important". The mean
inter-item carrélati@ﬁ on the form was .55. Therefore, if a supervisor

had rated an employee on all 42 items, the interns. cOnsistency reli-
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abllity figured from the Spearman-Brown formula would be .98. Since no
supervisor rated all 42 items, a more conservative estimate was appropri-
2%, At least half of the raters responded to the same 19 items. Using
.. abems us & conservative estimate of scale length, the internal con-
sistency reliability coefficient is still .96, as reported in Table 1.
Such a high reliability coefficient shows very strong agreement and

probably reflects a good deal of "halo" in rating employees.

Results of Hypothesis Tests

The results of the regression analyses testing the hypotheses pre~
sented in Chapter IV are shown in Table 2. In terms of the overall
multiple R, all hypotheses were supported at p<001. The ability and
motivation composite predicted performance with R = .22, and the com-
posites of erriched job characteristics and growth need strength pre-
dicted motivation with R = .5k and growth satisfaction with R = .73.

The gverall multiple R's do naﬁ tell the whole story, hawe%&ri In
Hypothesig I, it vm: ¢ . »ted that performance would first be correlateq
positively with avility. This result is confirmed in Table 1 (r = .15;
p¢-001) and was, in fact, partly brought about by the selection of the
subsample from the originzl sample, Hypothesice T alsc stated that add-
ing intrinsic motivatien would increase the prediction of performance
from ability. Tﬁis step was also confirmed by an F test for the incre-
ment in the multiple R (McNemar, 1962), as shown in Table 2. Finally,
Hypothesis I predicted that the interaction of ability and intrinsic
motivation would add significantly more to the prediction of performance,
this part of the hypothesis was not confirmed, as shown in Table 2. Thus

the results show that intrinsic motivation increases the prediction of
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Table 2

Results of Regression Analyses Testing Hypotheses

Model R Increment

Dypothesis I: Correlations with Job Performance
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perfoiuance from sbility in an additive way tut not in an interactive

way.

II, since no priority was given to which of the main

variables, enriched job characteristics or individual growth need strength,

would enter first into the multiple regression equation, these two vari-

ables were permittel to enter stepwise. Since intrinsic motivation cor-
related strongly with riched jJob characteristics (r = +.5k) and almost

not at ull with growth need strength (r = -.02), the job characteristics
entered the mul:ilple regr=z=sion equation first. Neither of the next two
steps--adding growth need strength or the interaction of enriched job
charactoeristics snd growth need strength--significantly increased the
multivle R.
Thus Hypothesis II received support only because of the correlation
of one variable, enriched Job characteristics, with intrinsic motivation.
ldham et al. (Note 8) likewise found & significent correlation of ,36
between their combined measure of enriched job characteristics (Motivating
Potential Score) and internal motivation for 201 clerical workers (pe«.001),
and an r of .CU bevwaen growth need strength and internal motivation.
Hackman and Oldham (Note 7) also found that Motivating Potential Score
correlated more strongly than growth need strength with internal motiva-
tion (r's = .46 and .17 respectively for an N of €58), although the growth
need strength r was statistically significant at p<«.001 in their study.
The pattern of results produced in tesfing Hypothesis II is not wholly
inconsistent with past research, then, although the model in Figure 3
was only partially supported.
The same predictors tested in Hypothesis II were expected to add to

the prediction of growth satisfaction according to Hypothesis IIT. Again,

enriched job characteristics entered the multiple regression equation

- 83



first with & zero-crder correlation of .69. Adding growth need strangth
inereased the multiple R to .73, a statistically significant increment.
However, the beta weight for growth need strength was negative in this
regression equation, reflecting the fact that growth need strength had

8 significant correlation with growth satisfaction in the negstive direc-

&

tion (r = -.17, gﬁ.@pl). Consequently the significant incremental
cannot be taken as support for Hypothesis III, since having greater
growth need strength®was related to having a lesser degree of growth
satisfaction.

The negative relationship between growth need strength and growth
satisfaction is contrar: to the ~inding of Hackman and Oldham (Note T),
who found a low positive relationship (r = .08, p<05). Hall and
Nougaim (1968) also found significant positive correlations within the
samz time period for need strength and nee. satisfaction of achievement/
esteem and self-actualization needs. Lawler and Suttle (1972) found no
significant relationship for simultaneous strength of and satisfaction
of Maslow's higher order needs akin to growth (Maslow, 1970). The find-

ngs in the present study regarding growth need strength and growth

[

satisfactio:: :re therefore inconsistent with other empirical findings,
and an explanation of the inconsistency is not immedimtely apparent.
This is especially problematic since Hackman and Oldham (Note 7) used
the same JDS scales as those used here. Neither their study nor the
present one showed substantial results with the JDS scales, but the cor-
relations were statistically significant in opposite directions.

The third component hypothesized to contribute to the prediction of
growth satisfaction was the interacti:r of enriched job characteristics

and growth need strength. This interaction did not contribute signifi-
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cantly to the multiple R, as shown in Table 2.

The models in Figure 1 and 2 were not supported by the data of this

"]

study. The findings suggest the models should be modified in two major
ways. In the first place, all parentheti~nl expressions should be elim-
inated, since none of the interaction terms edded signifi-antly to the
prediction of the three cirteria. Secondly, growth ne =ength did

not contribute in the specified way to the predicticn of intrinsic motiva-
tion or growth need satisfaction and should be eliminated from the models.
The results of this one study, espeeially non-significant results, are

not sufficient grounds for making such modifications to the model, cof

course.

analysis before eliminating growth need strength as a meaningful predictor
ir ¥igure 3, even with the results of this study. The regression of
sibri ie motivation on growtr ~ed strength and enriched job character-

3 was caleulated to tes 2 rodel ia Figure 3. The results chowed

b
.

that Job characteristics accounted for Z.7 of the variance © *“he motiva-
tion scale, while growth need strength accounted for none of it. On the
other hand, growth need strength correlated .18 with perfcrmance (EjiDDl)
end was relatively independent of enriched job characteristics or ability.
It was hypothesized, then, that a major defect in the testing of the
mciel with this data could be the measurement of intriusic motivation.

If this is true, it seems more appropriate to deal only with the three

primary independent variables (ability, enriched job characteristics,

and growth need strength) as inputs tc the prediction of performance in
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the present study.

Before pr-. :eding with this modified approach, each pair of inde=
pendent v .riables and their interaction were examined as possi! .z pre-
dictor. of performance. Thus the f@llowing exploretory hypotheses were
tested:

Hypothesis IV. Performance = Ability + Growth need strength +

Hypathesis V. Performance = Ability + Enriched job character-

istiecs + (Ability x Enriched job characteristics).

Hypothesis VI. Performance = Growth need stre-gth + Enriched

Job characteristics + (Growth need strength x Enriched
job characteristiecs).

The results of these analyses are shown in Table 3. In each case,
the first main effect was significant, adding the second main effect
was statistically significant according to the incemental F test, but
adding the interaction did not add significantly to the prediction uf
performence. All regression weights for the main effects were in a

bositive direction. The final multiple i's were approximately the same

ke

for each two-variable model. Thus the use of all three primary independ=
ent variables as predictors of performance appeared defensible.
Finally, & thice-variable model was tested. The complete model
would hypothesize that ability should correlate with performance; that
growth need sirength and - nriched job characteristics would each then
add a significant component to the prediction; that the three two-way
interactions of the three variables would add significantly more to the
prediction; and that the three-vay interaction would add significantly
even more to the predietion. The usefulness of the interaction terms
86
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Table 3

Results of Additional Regression Analy.es on Fewformance

Two-Variable Models £ R Increment
F = 10.L0%%
A+C L5k RE
Fr= .99 ns
A+G+ (A xG) L2EHEE
A J18%xu "
F o= 7.Lh%#
A+ d \D3EEE -
7 F= 1.05ns
A+ T+ (Ax J) UL o
G L1 BEE# 7]
F= 5,095%
I’j-&j 23*:#* z
) ) F = .01 n&
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Three=-Variabl= Models R Increment
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F = 5,08%
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appears possible theoretically but improbable empirically, since none of
the interaction :erms in any equations tested so far with this data had
been meaningfully related to the criteris.

As expected, the results in Table 3 indicate that while ear™ of
the three variables mai: an additive contribution to the predic lon of

performance in a positive direction, adding neither the two-way inter-

-

actions nor the three-way interaction had a significant impact. A fina

F test was calculated to see if the three-way interaction added signifi-

i)

cantly to the three main effeets, ignoring the tws~way interactions.
This also was not significant.
The additional analyses indicated that, for this data, the most

explanatory and yet the most persimonious model for predicting perform-

Lt

ance from ability and intrinsic motivation and its determinants is a

shown in Figure 5.

Enriched job
characteristics

Growth need
gtrength

Figure 5. Modified model of ability end intrinsic
motivation factors affecting performance.
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Analysis of Results by Race and Sex

As indicated in Chapter IV, the composition of the sample was pri-
marily White females. Nevertheless there were enough Blacks and males
to permit some simple comparisons by race and sex.

The means and standard deviations of the veriatlzs by race and sex
are shown in Table U, anlong with t~tests for the significance of differ-

ence between means. Where the t-tests were significant, the majority

group had higher scores. That is, Whites scored significantly higher

ot

-han Blacks on ability and performance, and females scored higher than

e

LT

males on ability and enriched job characteristics. The ability 4Aiffer-
ences by race were not surprising since they are frequently founi. Dif-
ferences in job performance in favor of Whites have alzo been reported
smong a variety of studies in the literature (Boehm, 1972). Singe the
ability test measured clerical eptitude, or perceptual speed and accuracy,

the finding of higher average scores for Temales was also a replicatior

sy

of previous findings (Marc~by & Jacklin, 1974, pp. 38-39).

The finding that femsles reported their jobs to be higher on en-
riched Job characteristics was -+ . &t surprising in light of the fart
that the males were, on the average, in Jobs of a higher level <££b of

-.27, p¢.001). Whites were alsc in higher level jobs

e
el
=

]
[ ]
i
[N
/]
2
1o
il
et

[}

p Of Job grade &nd race = -.23, p¢.001), yet this did not

result in the expected significant difference in their percertions of

the enriched nature of their Jobs. One answer tc this enigme may come

from perceptions of challenge. In the world of work generally, White
males may have higher expectations of what a Job should be, since they
have traditionally held more challenging and autonomous Jobs. Consequent-

ly males may perceive the same j<% as leas

Lu
o]

hallerging than femsles, and
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Table b

Means end Standard Deviations of Variables by Rece and Sex

Whites Blacks Mean
(N_fﬂ??&) (= 55) | Differ-
Variable Xoosdo| T s oemee | 4 4o

Ability

Intringic motivetion
Enriched job cheracteristies
Growth need strength

(rowth satisfaction

Performance

31,04
5:30
b
313
b.26
3.63

(1
L.05
1,02
3303
163 | o3

p—a
Lim vy |

§.61

Varisble

- T3 -

Ability

Intrinsic motivation
Enriched job cheracteristice
Growth need strength

Growth satisfaction

Perfarmance

8.42
1.05
1.00

162
fo

3.62
1,32
2,85
Ll
1.9
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Whites may perceive the same jJob as less challenging than Blacks.
Another possible answer is that a higher jobh grade does not neces-

arily reflect a more rju.ched job., Job grades are assigned for salary

]

administration purposes, und factors like carrying large asmounts of money
(which males did more frequently than females) could raise the job grade
but enrich tlie job very little,

Table 5 shows the zero-order correlations of vsriables and composites
with criteria for each race and sex. The composites were derived using
the regression weights from the combined sample and were treated as
simple veriables in tﬁé intercorrelation matrix.

The predictions of motivation and growth need satisfaction from their
proposed determinants were alwost identical by race and sex, a nitable
absence of differential predietion. The correlations with performance
showed noticeable differences, however, esvecially by race, All variables
and composites correlated significantly with performance for Whites and
females, an expected finding since White females comprised the majority
of the sample from vhich %= regression weights were derired. Nons of
the correlations with performance was significant for Blacks. Moreover,
the magnitude of the correlations was generally too small to suggest
that simply increasing the sample sire somewhat vould yleld significant

Mest of the correlations with performance were non-significant for
rales also, although the magnitude of the r's was generally higher than
those for Blacks. The most pronounced differences between the race and
sex analyses appear in the last twvo rows of Table 5. In spite of non-
significant r's between any of the main variables and performcnce for

males, the ALilicy + Growth need strength + Enriched Jobh characteristics
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Table 5
Lero-Order Correlabions of Varisbles and Compositeswith Criteris by Rece and Sex

Whites Blecks Pemales Males
(=208 (W=55) (N=20) (¥=55)

Correlations with Motivation

Enriched Job cheracteristics 53 Gk Sl 53k

+ Growth need strength =01 - 09 -0 A1

Job/GNeed composite 53k fow pEE 3R

Correlations with Growth Satisfaction

Enriched job characteristics JORE Gl B NIkl
Grovth need strength AT -1 -.16
Job/GNeed composite bk Gk ek Jhikk

Correlations with Performance

Avility NN A7H 2l
Metivation - 07 kL 05
Ability/motivation composite 2LFH 15 o0k e
Enriched job characteristics JL5H 09 BkL 2
Growth need strength 2305 1T 25

Ability/Job composite 236 QOkHH 19

Ability/Ceed composite 20e ol DekE Sy

Ability/GNeed/Job composite, JORHE (1 25HHE 37TH
including interactions |

Abi11ty/Geed/Job coposite, J0ME 06 25HHK 364
without interactions

*P. f .055 **P.{ _Dl, ***E 5: 001
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composite correlated significantly with performance (p¢.01) either with
or without the interaction terms. These correlations were ,37 and .36 for
males, compared tc .0l end .06 for Blacks. (The two samples had an
overlap of 10 Black meles, which makXes the difference even more notable.)

A suggested interpretation can be found by examining some of the
other data. The only other composite which correlated significently with
performance for males was that of ability and growth need strength. A
re~examination of Table L shows that the only reversal of the trend for
the Whites and females to have higher scores than the Blacks and males
was growth need strength for males. This sex difference was not statisti-
cally significant, but it was a reversasl of the pattir-n and the probabil-
ity of the difference being that great by chance was Less than ,10.
Hackmen and Oldham {Note 6) also found that males =2:.red higher on growth
nesd strength, although tests of statistical signi. :ance were considered
ingpprepriate for their data.

while nc conclusions can be drawn from non-significant results, the
tent=tive suggestion is offered that there may be a2 compensatory factor
operatiny, ivire for males, Though generally lover than females in clerical
abilivy, 7 wales nad greater growth need strength this could possibly
be & counterbalancing factor producing a significant composite prediction
of performance. That a Qompéﬁsatary‘m@del is tenable is indicated by
the standar’ized regression weights derived from the total semple., In
bothn the Ability/GNeed composite and the Ability/GNeed/Job composite,
these weights were approximately the same for all main effects.

On the other hand, mean scores for the Blacks did not reveal any
variables measured in this study that would (a*t this time) compensate
for their lesser clerical ability. Buf gome other evidernce could be
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interpreted as indicating that this need not always be the case. In

both the White erd Black samples. intrinsic motivation was positively

correlated with tenure in the B~ (r = .18, p«.0l for Whites; r = .28,

organization, the Blacks might be given the opportunity to develcp
additional intrinsic motivation.
Such as inecrease in intrinsic motivation would more likely come

rom increased exposure to enriched Jjcb characteristics than from an

)

incresss in growth need strength, sccording to these data. Apart from
the fact that enriched job characteristics were the o13.war; Jdoterminants
of intrinsic motivation as measured in thi: ‘¥, cviher Tindings lead
to the same conclusion. In the White sample, tenure did ncot relate
significantly to growth need strength (r = ;QQS) but did related posi-
tively to enriched job characteristics (r = .20, p.001). One inter-

pretation of these relationships is that growth need strength may be a

F=

more stable, long-term characteristic of individuals while Tor any

given individual, Job characteristics may much more earily change with
time. Specifically, individuasis may be advanced to more challenging

Jjobs as they gain experience and can handle more responsibility. Al-

though neither growth necd strength nor enriched job characteristics

corr=lated significantly with tenure for the Black sample (g
and +,20 respectively), two of the core job characteristics did relate
positively to tenure--task identity end autonemy (both r's = .30

p¢.05). This suggests that the interpretaticn appli=d to the 4-

The arguments above assume & speeif:z causal releivionship; i.e.,
gaining experience increases the likelihood of having challenging Job
O
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assignments. Moreover the sesumption is made that geining experience
does not "cause" increases in growth need strength or in ability, since
correlations of these two variables with tenure vere not significant
for the total sample. Rather, these individual differences variables
are more long-term, stable characteristics that do not change much

over time.

These correlational data can be subjected to different interpreta-
tions, however. Imployees who have experlenced more enriched Jjobs may
be more likely to stay with the organization, or other unmeasured vari-
ables could create the correlation between enriched Job characteristics
and tenure. For example, employees who stay on a job may have to
reduce any cognitive dissonance (Festinger, 1957) created by continuing
to work at a Jjob which was initially perceived as rather dull. Forget-
ting hypothetical unmeasured variables for the moment, the implications
from either ceusal interpretation of the measured variasbles is the same:
enrich the employees' Jobs. (This would not be expected to change the
correlation of enriched Job characteristics and performance but to
raise the average level of intrinsic motivation and performance.) En-
riching jobs may be especially important for the Blacks, whose ability
and performance were significantly lower than those of the Whites,

Although there is no direct evidence frém the correlations in
Table 5 that enriched Jobs would incrééée performance for Blacks, there
is at least sﬁr@ng evidence that it might increase growth satisfaction.
One suggestion for future research is to enrich the Jobs of the Blacks
by work redesign or personnel placement and, after a sufficlent time,
eollect new data from the same individuals. In particular, it would
be interesting to see if their perceptions of enriched Job character-—

istics increase, if these perceptions relate to performance, and if an
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Ability/Job composite or an Ability/GNeed/Job composite will then
significantly prediet performance. Turnover rates for this experi-
mental group coculd be contrasted with a comparable control group

whose Jobs were not enriched to explore the tenability of the alterna-
tive causal interpretation of the correlations found in this. study.

Another dimension should be explored in studying the performance
of Blacks in enriched Jobs. Oldham et al. (Note 8) hypothesized that
dissatisfaction with environmental or contextual factors may modersgte
the impact of enriched work, since such dissatisfaction may distraet
employees from vhetever richness exists in the work itself., In other
words, when enployees are not satisfied with thelr pay, Job security,
co~vworkers and/or supervisors, their response to an enriched job may
be diminished.

Although extrinsic motivation and satisfaction were niot studied in
this research, social satisfaction (with co-workers, not supervisors)
was inclwded as a supplementary mesgsure, In Oldham et al.'s (Note 8)
study using the JDS with 201 clerical workers in a bank, scocial satis-
faction moderated the relationship between Motivating Potential Score
‘and Pérf@rmancei In the present study, Blacks were significantly less
satisfied with social factors than were Whites (rpp = -.12, p<.05),
and social satisfaction was positively correlated with performance for
the sample as & whole (r = .18, p¢,G0L). The correlation of social

sgtisfaction with performance did net quite reach statistical signifi-

cance for Blacks (gﬁ .23, If.l@), although its megnitude was greater

than that for Whites. Although the dats are ineconclusive, & pre-exist-
4

ing condition for Blacks to respond to enriched Job characteristics may

be increamsed co~worker cooperation and acceptance.
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Concluding Remarks

The most dmportant finding from this research was thet ability and
motivaetion predicted Jodb performance in an additive way but not in an
interactive way. VWhether m@tivati@n was measured by a:direct measure
of intrinsic motivation or by either of its assumed determinants, the
finding of additivity bubt no interaction wes supported. This was
especially ncteworthy im light of the fact that one of the hypothesized
determinents was a perceived organization factor (emriched job character-
istics) and one was an individual non-gbility factor (grovth need strength),
Statistical analyses based on the revised model (Figure 5) provided
evidence that over and sbove the prediction of Job performance provided
by ability, growkth need strength makes a useful contribution, andlatér
and above both of the highly individual differences-oriented fectors,
enriched job characteristics make a us=ful gestritutigﬁi The interac-
tions of any or all of these terms were not useful in prediction. It
is possidble, of course, that to the extenmt that the measures departed
from being true retio scales, their producis may contain error and hence
their interactions may be more difficult to demonstrate.

What does the finding of zno interaction mean? Statistically it

means that the prediction of job performance from ability and intrinsic

motivation (or its determinants) is linear rather then nonlinear in
ﬂaturé; Increased intrinsic motivation rais=s average levels of perforn-
ance, and adding measures of ability increases the predictability of

Job performance. The absence of an intersction means that there is no
greater impaect of "sdding" the same amount of motivatiom to a high

ability person then to a Low ability person,




At the practical level, the modified model suggests that Job per-
formance will be inereased both by selecting employees of high ability
and higher growth need strength and by placing them on Jobs perceived
as enriched. Yet since no interaction effects were found, either method
of ipereasing motivation can be used with persons at any ability level
wvithout concern for the individusl's standing on the other motivational
variable, 7Zhat is, if a job enrichment program vere undertsken, there
nead be no partisuler comcern about vhether or not the emplgyéeé vhose
Jobs were enriched had high growth need strength or not. Enriching the
Jobs should add a relatively constant, pesitive notivational factor
across employees, at least at the clerical level and for the types of
employees studied here. Conversely, one could select employees for
“higher growth need strength, and expect a motivation gain from such
selectivity whether they were placed in jobs of high or lov degrees of
enrichment,

One direction that future research can take is to confirm in both
the same and different types of settings whether or not the interaction
of ability and motivation is indeed a myth. If multiple regression
methods are used properly ic test the hypothesis, any interactive effects
found can be tested for their relative usefulness. If interactions are
found in some circumstances but not others (for example they may appear
in laboratoery settings but not field settings, or im high level Jobs
but not low level jobs), these circumstances and éémﬁingencies need to
be defined. The issue of whether or not ability and motivation interact
is not Just a theoretical debate—=-it can affect poliecy decisions such
as hov test to appiéach work redesign. In faci, instellations of work

redesign projects offer the opportunity te test the various models pre-
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sented here as field experiments. Such experiments would be more defini-
tive given a refinemenit of the measures of the key variables to be
studied,

One aspect of the results of this research that cannot be ignored
is the small magnitude of both simple and multiple correlations, Even
though steps were taken to maximize the validity coefficients For the
ability test, the resulting correlation was approximately the same as
the average reported by Ghiselli (1966). The highest test wvalidity coef-
ficient for any one Job group was .36, which is also approximately the
same as the average maximum correlation bebween ability tests and
performance (Ghiselli, 1966).

As a result of the generally low correlations, only a small percent-

of the variance in Job performance was accounted for, It shou®d be

g

ag
noted, however, that one importamt class of determinants of Job perform-
ance, extrinsic motivation, was not included in this research. This
means that even: given pérféﬂt messurement of all the variables in the
research, pzedicti@ﬂéaf performance would necessarily be incomplete.
Another factor which could have diminished the size of the correlations
was restriction of range due to use of the agbility test in selection.

In this study, ability alone accounted for 3% of the variance in

performance ; adding intrinsic motivation, it was possible to explain 5%

- of the variance. With the modified model, adding growth need strength

to ability increased the proportion of variance in job performance ac-
counted for to €%, and adding enriched Job characteristics to the other
two predictors mesnt that 8% could be accounted for, The fact that
these three variables each added peaningfully to the predicticn im an

additive but not an interactive way is provocative. The fact that they
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all added 8o little is discouraging.

The failure to confirm the main effect of growth need strength as
e predictor of intrinsic motivation pointed to a possible problem in
one or both messures, One alternative was to declare the growth need
strength megsure problematic and unusable. Not only did this scale fail
to prediet intrinsic motivation, it had am unexpected negative correla-
tion with growth satisfactiom. That there should always be & positive
correlation between growth need stFEﬂétb and growth satisfaction is not
well grounded in theory, however. It seems reasonable that employees
vwho reslly want challenging jobs might be more dissatisfied with tﬁe
routine nature of cleriecal work than employees who are less interestéi
in being challenged.

The growth meed strength neasure was retained and the intrinsic
motivation measure aIGP}Ed?fér other empirical and theoretical reasons.
In spite of its lack of correlation with intrinsic motivation, growth

need strength related significantly to performance, the final criterion.

need strength, enriched job characteristics and ability in the precdiction
of performance. This three-variable equation accounted for 2/3 more
variance in job performance than did the combination of ability and the
motivation measure. Previous models (Hackman & Oldham, 1975; Robey,

19Th; Wenous, 1974; Oldham et al,, Note 8) also used Job characteristics

an intermetive design), so that elimination of the motivation measure
is not unprecedented,
There was aglsc a theoretical reason for retaining the growth need

strength messure. The data supported the hypothesis that inmtrinsic motiva-

102



tion aided ability in the prediction of performance, end 29% of the
variance in the intrinsiec motivation measure was due to the variance
in enriched job characteristics. The'fem&ining 71% is a mystery. The
JDS intrinsic motivation measure simply says that zood performance on
the job leads to good feelings and poor performance leads to bad feelings;
why more enriched Jobs lead to those feelings is unspecified, Moreover,
the motivation scale includes two items that are not individualized but
require speculation about the feelings of others on the same or a similar
Job. The discovery in this research that growth need strength adds signi-
ficantly to the prediction of job performance along with enriched job
characteristics end ability supplied an individual differences component
that aided the understanding of the intrinsic motivation construct.

The construct of intrinsic motivation is essential to the modified

model of Figure 5, however. Task chéraéteristics canrot influence job
performance directly; they can only do so by influencing the individual's
intrinsic motivation. The same may be said for growth need strength.
Ferhaps the construct of intrinsic motivation is too complex to be mea-
sured by a few simple questionnaire items. Individuals may be aware
that they prefer challenging jobs and be aware of how challenging their
jobs are--especially experienced employees. But it may be difficult

to realize that one is intrinsically motivated to perform well on a

Job because the end result will be the satisfaction of a very basic need
(an innate need according to Deci, 1975 and Maslow, 1970) to be com-
petent and self-determining. Perhaps Judgments of intrinsic motivation
from depth interview data or projective tests are aslternatives worth
exploring. As for this research, in the end wve are left with an empty

box~--a construct within a model but without a measure.-

103




APPENDIX 1

LETTER TO SUPERVISORS

July, 1975

To: Supervisor Addraepsed

Subject: Test Validation Study

We are presently involved im 2 major research effort, as required
by the Federal Governmeni, to validate the tests presently used in
selecting candidates for nom~official Jobs. The study is examining
two factors: the extent to which test results are predictors of
performance and secondly, the relationship between Jjob character—
istics, staff member interest and performance.

In order to make this reassarch meaningful, we mre asking you to
complete an attached questionnaire for each staff member under your
supervision who is included in the sample group. We sre also asking
the participating staff members to complete a separate questionnalre
about their jobs and work imterests.

The information that you prowide will be reviewed only by our outside
consulting firm. The results of this study will be reported to the
Bank only for all participamts as a group.

I am sure you understand thet your accurate and candid responses are
erucial to the success of the project.

Please return these formsa, in the envelope provided, within one week
if possible; the timing of this research is important.

Thank you for your cooperation.

(Name and title of officer)
Personnel Division
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APPENDIX 2

SUPERVISOR™S RATING FORM

(The actual rating form was printed on one sheet
of paper, 8 1/2 x 13 1/2 "sohes. The print was
reduced 1in size and the page was arranged vertically.)
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SUTERVISOR'S EVALUATION OF JOB AND PERFCRMANCE
(For researeh purposes only)

Staff Mexber's Neme Job Ttle ,
e e

Dept f ____ Class (Jobd) ____ Swervisor's ame

i S e
DEES R SIPERISRS

Part T: First ve would 1ike you to evaluste the requiredents of the Job shown, Please regd P
work fartor listed below end indicste how nportant thet factor is for the Job you are evgllatly,

Put the eppropriste nuber from the scale belov wnder the "Job" colum op the line next to cach
statenent,

Never Jeldn  Sometimes  (ften Rlveys 2
importent  imortant  {mportant  imortant  {mporept |
S0 Performence | ok Retos
(1-4) | {32-13) , Preps.res forss mi docwenty E.ccurately_ '_ ?
(6-8) | {26-15) Prepares forus and docwgents quickly —
[10) 2| (26-17) | Bxpresses idess clearly in vriting "
(18-29) __| Vekes scourste comutations
20-21) Perforns mmerical operatmna I‘Epldj_y
(22-23) Deteruines and uakes corvect e.d,justments 'tG ar:cauntﬁ o ;-gcard%
eb2s) | _| Trasorides dlofation L ﬁ:
e6-21) | |Fnsues proper tilisation of sachie fine N
) _ || Verifies information corvectly BN
(3-31) o Jerifles inforntion quitkly e
(233 || (oes informetion achL?EteLv — -
(3435) o Cndes lnfama.tlﬁn quicle 7* ' W
(36%7) | (restes or ma:mta.ms favorable custcmer relatinns ) I
(3-39) | lees arrangemerts for metings, lunches end travel

Heintaing coplete and stcurate record5 end files %ﬁ)







Job | Performance | Nork Pactors

() [ | | ollects overdus pyments

(bhels) || Develops improved systems endmethods

(Wb7) |1 | Reconciles discrepmncies inzecors

(4-49) | | | Sorts documents corvectly

(50-51)  |Sortmcdoowents quickly

(52530 || | Prouotes Bank's serviees B

(b5) || Assures thab docunents comply with regulations

(3657) || | Counts end proves moneys received ]

(58-59) ] leintalns fevoreble officer and staff relaticns -

(60-61) | | | Posts or records deta secwately -

(fe-g3) | | Postsorrvecords dataquikly

(6b-65) || | hdheres to strict instructions or prﬂcedures -

(66-67) I byplngecewng

(66-69) | | Dypinggpeed o

(70-72) - “Distributes naterials promptly 7

(78-73) | Exercises care in bandling negotiable 1tems R .

(W-75) 1| Operates complex equipment |

(76-17) [ Deternines appropriate dlsposition of dﬂcments o
) Compiles infornetion and prepares Teports -
(1-h)_J(1223) [ | | Seavches records and looates infornation
(6-8)__{(1h2s) | | | Vekes or accepts peyments with fev errors ]
(10) 3 |(1627) | Establishes appropriste priorities in o vork schedu.le

(18-19) | Trains other staff memhers |

(0-21) [ [ 1 keaims vork to others effielently

(22-23) [__| | Gains the respect:and cooperatlon of subortintes

(2h-25) | Tollovs wp work of subordinates _

(o627) || | isteblishes high standards of perforuance for sworiinates




110

Part I1: Now we vould Like you to evaluate the perfomance of the staff member shown above on

the nost important Job factors, Flesse go dovn the 1ist of vork factors agein, ant evaluste the
staff member's performance on each work factor where you have put & 3, 4 or 5 under the "Job"
o

.. column, i.e., "sometines", "often" or "alvays" importent, Pub the appropriste number from the

scale below under the "Rerformence” column on the Line nert to the statenent,

Poor Tair Good Very Good Superdor

— e —
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'~ APPENDIX 3

INETIAL LETTER T0 EMPLOYEES
July, 1975

To: Staff Mmmber Addressed

Subject: Research Study

We are presemntly conducting a lazge research study at our Bank to deter-
mine hov staff menbers' interests and abilities relate to their jobs.
This information is not being requested vith an immediate action plan in
mind, but rather to provide some preliminary data for future considera-
tion.

We would sppreciate your {illing out a short gqueatiomnaire about how you
relate to your woxk assigmments. Only our outside consulting fiym will
see your snsvers and these wlll be kept completely confidential. The
results of the study will be reported to the Bank oniy for all partiei-
pents as & group. )

Participation im this study is wholly voluntary; however, ve hope that
you will help us with this project and complete & questionnmire at a 30
minute meeting to be held on (date and time) at (locatiom).

(Name end title of officer)

Personnel Division

ce: (to supervisor)
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APPENDIX bk

SECOND EEITER TO EMPLOYEES

August 26, 1975

To: Staff Member Addressed

Subject: Research Study

Several weeks ago, we asked if you would attend a meeting for the pur-
pose of completing a short questionnaire in conjunction with a research
study being conducted at our Bank. The study is to determine hovw Staff
Menbers' interests and abilities relate to their Jobs.

If you were unsble to attend these previously scheduled meetings be-
cause of vacation or departmentsl schedules, vwe hope that you will be
able to attend one of the 30 ninute sessions shown below:

Thursday, August 28, 10:30 a.m; Induct ion Room, H.0. 11
Thursday, August 28, 11:30 a.m' - Induction Room, H.0. 11

Thursday, August 28, 2:30 p.m. - Induction Room, H.0. 1l

Wednesdsy, Sept. 3, 10:30 a.m. - Training Room 1, E.0. 11

Wednesday, Sept. 3, 11:30 a.m., - Training Room 1, H.O. 11
H H.Q.

Wednesday, Sept. 3, 5:30 p.m. - Training Room 1, 11
.13

Thursday, Sept. U4, 10:30 a.m. - Training Room 1,
' 13

Thursdey, Sept. 4, 11:30 a.m. - Training Room 1,

SN
o¥e)

Please feel free to call me on (Ext. # ) if you have any questions.

(Name and title of officer)
Personnel Division

r)

I
L]
o)

cec: (to saperv
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APPENDIX 5

IMPLOYEE QUESTIONNAIRE™

THE (name of bank ) SURVEY

AUGUST , 1975

page 8 1/2 x 11 inches. The print inside the booklet was reduced
in size and the pages were arranged vertfically.

#The actual questionnaire vas contained in & five~-page boocklet, each
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This questionnaire is part of & large research study being conducted at
our Bank by an outside consulting firm. Your individual answers will
only be seen by that firm and the results of the study will be reported
to the Bapnk only for all participants as a group.

Our consultants will be combining the responses you provide in this ques-
tionnaire with informstion from the tests you completed in the Personnel
Division before you vere hired; therefore, they need your neme on the
questionnaire in order to matech this inforxmation.

The questionnaire is divided into several sections. Each asection haa

its own seh of imstruetions which should be resd carefully before pro=—
ceeding with that section. It shouwld take no more than twenty minutes

to complete. Please move through the choices gquickly.

It is important that you mmsver esch iten as homestly and frankly as
possible.

Thank you for your cooperation.
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BRIIT YOUR AR HERR

SICTION OfE

This part of the questionmsire asks you fo descrdbe your job as objectively as you can. Please do nof

use this part of the questionnaire to show hov mich you like or ddslike your job, Questions about that
vill come later. Instead, try to meke your deseriptions es aecurste and as objective es you possibly can.

A Saggle Question Iy Gven Belov

A, To vhat extent doss your job require you fo vork with nechanical equipment?

I I

PR P, ——————— R ) =

Very Little; the Hoderately | Very wuch; the Job
Job requires almost | requires alnost con=
no contéet with , start work with me- 1
nechanical equipnent | B chanical equipment, .
, 0
of any kind, ~
YOUR ARE 70 CIRCLE THE NUMBER WHICH IS THE NOST ACCURATE DESCRIPTION OF ICUR JOB
If, for example, your job requires you to wark with mechenical equipmert a good deal of the
tine=but 450 requires some papemvork--you might eircle the mumber 6 83 vas done in the exanple
ahove,
If you do not understand these inetructions, please ask for assistance. [T you do understand them,
please begin,
i?i*i*iﬁﬂiiﬂﬂﬁﬁi*iﬁﬁ**ﬂiﬂ*ﬂ*HH*H*HH*HH*#HH&**HEH*¥**HH*i*ﬁ****H&EHHH******%#*ﬁ****
1, Ta what extent does your Job requira you 10 work el@sely with other Decple (edther rugtomers, or
pecple in relabed Jobs in the Bank)?
1 o % i g R i P 3 el o _i'__'!jr_'__,,'_’_ i 75 —".-.a—P".T.f.E”!" = 77’
Very Little, dealing loderately; sone Very mueh, dealing
vith other peaple 1s lealing vith others vith other people
not gt all necessary {8 necessary 1s &n absolutely es- 17
in dolng the Job, B sential and cruedal

jart of doing the
jab,




2. How much subonciny ds there in your job! That is, to what exbent does your job permit you to decide o
your own how 4o go adout doing the work?

Very little, the Job
gives me alwost 10
pergongl "auy" adout

how and when the work

15 ﬂDTJEa

A, W PR .

Yoderste subonomy;
nany {hings are stan
derdized and not under
1y eontyol, it I can
make sone decisions
about my work.

==

Very much; the job
gives'me almost com-
plete reeponsibility
for deciding how and
vhen the work is done.

3. To vhat extent dees your job involve daing & "viole' ard Identifiable pisce of work? Tha is, is the
job a complete Wece of work that has an obvious beglnning end snd) Or is {t only & small part of the
overall piece of work, which is Finished by other people or by gutomatic machines?

l‘nﬂis— oL

N -

e

Ky Job ig only & tiny
part of the overall
plece of worky the
results of my activi-
ties cammob be seen
in the finsl product
ar service,

N i £ i Jh

My Job is & moder-
ate-sized "chunk" of
the overall plece of
vork; my own contri-
bition can be seen In
the final outeome,

My Job involves doing
the vhole piece of

vork, from start to
finighy the results

of my activities are
easily seen in the

fina) product or service,

b, How much yarjety is there in your Job! That {s, fo what extent does the Job require you to do many

different thmga at vork, using & variety of your skills and talents?
1‘,‘4‘," g s B

Very little; the Job
requires ne o do the
same roubing things

over and over agaln.

ST SRS — faemmnmnacns]
Moderate Very mich; the job
rariety requires ne to do
nany different things,
using & mumber of dif-
ferent skills and
talents.
19



5 R ggﬂgfﬁl,_gw 4 ; ot dmportent i your job! That is, are the remlts of your vork Iikely .,v
7 siﬁf@iﬁc%@ gff' 'd Lves or vell-being of other people!

, g'f\v&“ e Y l}, ; _5 _-m,en- I 7'

_ ﬂag\g, Moderately Highly significant;
§r. sigmificant the outcomes of my

g #kéﬂ work can affect ether
L \E‘ veople 1n verr dmpore

W M tant veys,

¢ Job itself provide you with infornation abowt your work performsace!
A /i 1teel? provide clues about how vell you ave dolng--gside from any
. ervieors ey provide!

A\ Moderately, some- ~ Very much; the Job i
7'1'15 184 " bimes dolng the set up 60 that T get
1 ot i ® ;gzﬁ‘ Job provides "feed- elnost constent "faeds
bt ihai Iy ﬂ\ back” o me; some- back” sbout hov vel) 1
| hot U e %\ L tines it does not. en doing,

- ®HOT -
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SECTION TWO
Listéd below are & nunber of stetements which could be uged to' deseribe g Jbb, You are to indicate
vhether each statement is an gccurste or an inaccurate deseription of your job,

Once again, please try to be as objective a8 you can In deciding how accurstely each statement des-
cribes your job--regardless of whether you like or dislike your job,

WRITE A NUMBER IN THE BLANK BESIDE RACH STATENENT, BASED ON THE FOLLOWING SCALE:

i_accurate 18 the statenent

Very Most Ly Blightly  Uncertaln  Slightly  Mostly Very
ingecurate inaccurate  imaccurate accurste  acewate  mecurate
OO RO R TR R

_ The Job requires me to use & number of This Job ie one where & lot of other peo-
~ complex or high-level skills, ple can be affected by how well the work
gets done,

The Job requires a ot of cooperative :
vork with other people, _ The Job denles me any chance to use my

_4 : personel initistive or Judgment in carry-
The Job is erranged so that I do not ing out the work,
have the chance to do an entire piece
of work from beginning to end. The Job provides me the chance to complete~

1y finieh the pieces of work I begin,

Just dolng the vork required by the job
provides many chances for me to figure The Job itself provides very few clues
out how well I am doing. about vhether or not T am performing well,
The Job is quite simple end repetitive, The job glves me considerable opportunity
for independence and freedom in hov I do
The job can be done adequately by & per- the work,
son working alone=-without talking or
checking with other pecple, The Job itself is not very significant or
important in the broader scheme of things,

— SOT —



SECTION THREE

Now please indicate haw you personally feel about your Job, Each of the statenents below 18 something
thet & person might sey sbout his or her Job, You are to ) {ndicate your ovn, personal feelings sbout
your job by zarking how mich you agree with each of the statements.

WRITE A NUVBER IN THE BLANK FOR FACH STATEMENT, BASED ON THIS SCALE:
flov mich do you sgree with the statement!

Disagree  Disagree  Disagree  Neutral Agree Agree Agree
strongly slightly alightly strongly

FREHHHEEEE RGO O R

It's hard, on this job, for me to care very I frequently think of quitting this job,

iggtabaut Whether or not the vork gete done T fee) bad end wheppy vhen T discover n
e that I heve performed poorly on this Job, 0
of mrsel? zee 1 when T dn +hd i)
— ggbggéﬁm of myself goes up when I do this T often heve trouble figuring out vhether ,
s - 7 ~ I'n doing well or poorly on this Job.
—— ssz:rgﬁy Speeng, 1 an very satistied vith ___ 1 feel I should personally take the credit
e or blame for the results of my work on this
___ MMost of the things I heve to do on this Job Job,
fect useless or Brivisl T an generally satisfied vith the kind of
T usually know whether or not my work is sat- vork I do in this Job.
Iafactory on this Job My om feelings generally ere not affected
| I feel a great sense of personel satisfaction mych one way or the other by how well I do
when I do this Job well, on this job.
The vork I do on this Job is very mesningful _ Whether or not this job gets done right is
toze, clearly my responeibility.
T feel & very high degree of personal respon- 173

sibility for the vork I do on this job.



SECTION FOUR
Now please indicate how satdsfied you are with esch aspect of your Job listed below,

ONCE AGAIN, WRITE THE APPROPHIATE NUMRER IN THE BLANK BESIDE EACH STATEMENT
Hiow satisfied are you with this espeet of your job!

Etrenely piesstisfled Gligitly Newtral  Sligtly  Setisfled Extremely
dissatisfied dissatisfied satigfied satisfied
iiiﬂi**ii*iiﬂii*iiiEﬂiiiilﬁiiiiiiiﬁliﬂiiiiiiﬂliEﬁﬁ!iiﬂ!liﬁ!iiﬁi!iiﬁﬂEﬁii***iﬂ%ﬁﬁiﬁi**ﬁﬁ*ii%i*iﬁiiﬁ***i*

—— The anount of personal grovth end developnent . The chance to get o know other people
I get doing my Job. vhile on the Job,

. The people I talk to end vork vith on my job, The amownt of Sndependent thought and
actlon T can exerelse in my Job.

— LOoT —

. The feeling of vorthwhile sccomplishment I
get fron dolng my Job, . The chance to help other people while
st vork,

— The smount of challenge in my job,

127
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SECTION FIVE

Now please think of the other people in the Bank who hold the same job you do. If no one hes exactly
the sane Job as you, think of the job which is most similar to yours. Plesse think sbout how sccus
rately each of the statements describes the feelings of those pecple about the job, It is quite all
right if your ansvers here are different from when you described your owm reactions to the job. Often
different people feel quite differently shout the same job.

ONCE AGATY, VRITE A NAGER IV THE BLAVK FOR BACH STATRUEY

Hov mich do you agree vith the statement!

R R S b 5 6 T
Disagree  Disagree  Disagree  Neutral Agree Agree Agree

strongly slightly sLightly strongly
L L T T T e T e T e e e e T F e T PR R AR LA PR TR

Most people on this Job feel & great Most people on this job find the work very
sense of personal satisfaction when neaningful,
they do the Job well.

— T -

| z Mast people on this Job feel that whether
Mest people on this job are very satis- or not the Job gets done right is clearly
fied with the Job. their own responsibility.

Most people on this job feel that the
vork is uselesg or trivial,

People on this Job often think of quitting,

Most people on this Job feel bad or unhappy

Most pecple on this Job feel a great when they find that they have perforiied the

deal of personal responsibility for the work poorly,

work they do.

Host people on this job have trouble figur-

Most people on this Job have & prefty ing out whether they are doing & good or

good ides of how well they are perforn- bad Job, N
ing their work, 129

gon
LEC

Full Tt Provided by ERIC.



SECTION SIX

People differ in the kinds of Jobs they would most Like to hold, The questions in this section give
you & chenee t0 say Just whet it is sbout & job thet is most imortant to you,

For esch quéstion, o ditferent kinds of jobs are briefly descrlbed. You are to

mdieate which af the Jobs you personally wmﬂd p?efer:aif you had o meke & cholce

between then.,

In ensvering each question, assume that everything else about the Jobs is the seme, Pay attention only
to the characteristics isted,

o Bragles e Given el

A Job requiring work A Job requiring work
with mechanicel equip- with other people
nent most of the day. : _ wst of the day.

Strongly Slightly el slightz.y Strangly

Prefer 4 Prefer A Prefer B Prefer B
If you ke working with people and working with equipuent equally
well, you would cirele the nuber 3, as has been done in the example,

- BOoT -

Here is another example, This one asks for a herder cholee--between
tvo jobs vhich both have some wndesirsble features,

10 A 1023
A Job requiring you to | A Job Jocsted 200
eipose yourself to con- niles from your home
sidershle physical denger and fandly,

Strongly Sliﬁtly Heutrel Slightly Strongly

Prefer A Prefer A Prefer B Prefer B

If you vould slightly prefer risking physicel denger to working
far fron your hone, you would circle number 2, as hes been done
In the example,

Please ask for agsistence if you do not wderstand exaetly how to do these questions,
L LT R T Tt T I Tt T T e T e T T T T T E P
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CIRCLE THE NUMBER THAT INDICATES WHICK JOB YOU PERSONALLY WOULD EREFER

A Job where the pay is
very good,

l.

*9 N I o

F!

A Job vhere there is
considerghle opportus
nlty to be creative
and innovative,

Btrongly

Prefer A
A Job where you are of-
ten required to meke
Important decisions.

Sligitly
Prefer A

i

Neutral

Slightly
Prefer B

wemns
Strongly
Prefer B
A job with many ples-
sent people to work
with.
5

Strongly

Prefer A
A Job in vhich greater
responadbility is glven

work,

S TR

Slightly
Prefer A

Neutral

Slightly
Prefer B

Strongly
Prefer B

A job in vhich great-
er responsibility is
glven to loyal ep-
ployees who have the
mst senlority.

— OTT —

Strongly
Prefer A

. A Job in en organize-
- tion vhich ig in Pinap-

clal trouble--and might
have to close down with-
in the year,

l,

Prefer A

-

o R

Neutral

|

gty

Prefer B

Strongly

Prefer B
A Job 1n which you
are not alloved o
have any sey vhatever
in how your work ig
scheduled, or in the
procedure to be used
in carrying 1t out,

Strongly
Prefer A

Prefer A

Sigitly

Feutral

Slgitly

Prefer B

otrongly

Prefe: 3 133



CIRCLE 'HE NUMBER THAT INDICATES WHICH JOB YOU PERSONALLY WOULD PREFER

3+ A very routine job.

I A

F

A Job whete your co-
Workers are not very
friendly.

Strongly

Prefer A

6. A Job with a supervisor
vho 1s often very criticsl
of you and your vork in
front of other people,

Prefer A

Slgtly

Heufr&l

Slightly
Prefer B

mames)
Strongly
Prefer B

A Job which prevents

you fron using a

mumber of gkills that

you worked hard to

dE?Elﬁp-.

Slightly
Prefer A

Stréngly
Prefer A

. A Job with & supervisor
who regpecte you and
trests you fairly,

Lme e e s 3

e 1

,,,,,

Prefer B

N

Strongly |
Prefer B E
A Job vhich provides !
constent opportuni-

ties for you to learn

new and interesting

things,

Strongly
Prefer A

. 'A Job where there i
very little job ses
curity,

Prefer }

. Sli&tly )

Neutral

o

Slightly
Prefer B

Strongly
Prefer B

A Job vith very 1it-
tle chance to do
challenging work,

Strongly

Prefer A Prefer 4

 Sltghtly

Neuﬁral

| Sliéhtly

Prefer B

S— 5
Strongly
Prefer B






CIRCLE THE NUMBER THAT INDICATES WHICH JOB YOU PERSONALLY WOULD PREFER

9, A Job in which there is
8 real chence for you to
develop new skills end
advance in the organize-
tion,

e T o e

A Job which provides
lots of vacation time
and an exeellent fringe
beneflt package,

Strongly
Prefer A
10, A Job with little free-
dom and independence to
do yout work the vay you
think best.

Slightly
Prefer A

O,

Neutral

3

*f snéhtly

Prefer B

S
- Btrongly
Prefer B
A Job vhere the work-
ing conditions are

paot.,

l’ _ R » K

Sightly
Prefer A

Strongly
Prefer A
11, 4 Job vith very satis-
fylng teamvork.

Neutral

N T

 Sgly

Prefer B

,,:_;_i;: = _5

Strongly
Prefer B

A job which allows

you to use your skills

and ebilities to the

fullest extent.

 [E——— 2
Strongly Slightly
Prefer A Prefer A
12, 4 Job vhich offers
little or no chal-
lenge,

g At

«Jums
Neutral

3

Slightly

Prefer B

i i i 5
Strongly
Prefer B
A Job which requires
you to be completely
1solated from co=work-

VSN, ios— N
Strongly Sligntly
Prefer A Prefer A

13

ERIC .

Full Tt Provided by ERIC.

Feutral

Slightly

Prefer B

Strongly
Prefer B
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APPENDIX 6
SCORING KEY FOR QUESTIONNAIRE
For each scale the calculated score for each respondent was the mean of

the items listed for that scale. Not all scales were used in the re-
search reported here.

I. Job Dimensions

Al

#1
#5 (reversed scoring; i.e., number enterei is
subtracted from 8)

B. Task Identity

Section One: #3
Section Two: #9 7
#3 (reversed scoring)

c!
Section One: #5
Section Two: #7
#12 (:eversed scoring)
Di

Section One: #2
Section Two: #11
#8 (reversed scoring)

E. Te db ¢ from the Job Itself

Section One: #6
Section Two: #b
#10 (reversed scoring)

F. Dealing with Others (Not a core job dimension)

Section Cne: #1
Section Two: #2
#6 (reversed scoring)

138




- 11k -

II. Experienced Psychological States

A. IExperienced Meaningfulness of the Work

Section Three: #7

#L  (reversed scoring)
Section Five: #6

#3 (reversed scoring)

B. Experienced Responsibility for the Work

Section Three: #8, #12, #15 7
#1 (reversed scoring)
Section Five: #4, #7

C. Knovledge of Results

Section Three: #5

#11 (reversed scoring)
Bection Five: #5

#10 (reversed scoring)

III. Affective Responses to the Job
A. General Satisfaction
Section Three: #3, #13
Section Five: #2

#8 (reversed scoring)

B. Internal (Intrinsic) Work Motivation

Section Three: #2, #6, #10
#1k (reversed scoring)
Section Five: #1, #9

C. Bocial Satisfaction

Section Four: #2, #b4, #6

o

Growth Satisfaction

Section Four: #1, #3, #35, #7

IV. Individual Growth Need Strength
“"Section Six: #1, #5, #7, #10, #11, #12

#2, #3, #4, #6, #8, #9 (reversed scoring; i.e.,
number entered is subtracted from 6)

139




{

REFERENCE NOTES

O'Leary, B. 8., Farr, J. L., & Bartlett, C. J. Ethniec group
membership as a moderator of job performance (Tech. Rep. No. 1).
Silver Spring, M3.: American Institutes for Research, April 1970.

Dunnette, M. D. Mishmash, mush, end milestones in organiza-
tional psychology: 1974. Paper presented at the annual conven-
tion of the American Psychological Association, 197h.

Dachler, H. P., & Mobley, W. H. An interorganizational study
of the relationship between attitudes, motivation, and pro-
duction behavior (Final Report No. 1). Unpublished manuscript,
University of Maryland, November 1971.

Dunnette, M. D. Performance equals ability and what? (Tech.
Rep. No. 4009). Arlington, Va.: Office of Naval Research, 1973.

Howard, A. The need to grow and the matlvat;an to work: An
evaluation of the theories of Abraham H. Maslﬁv and Freﬂerick
Herzberg. Unpublished manuserlpt Unlver51ty of Maryland,

June 19Tk.

Hackman, J. R., & Oldham, G. R. The Job Diagnostic Survey:
An instrument for the disgnoais of jqbs and the evaluation

of.job redesign projects (Tech. Rep. No. TY. New Haven:
Yale University, May 197k.

Hackman, J. R., & Oldham, G, R. Motivation through the design of
work: Test of a theory (Tech. Rep. No. ). New Haven:
Yale University, December 19TL.

Oldham, R., Hackman, J. R., & Pearce, J. L. Conditions under
which Emg}ayees rest ndfgﬁg;t§ ely to enriched work (Tech. Rep.
No. 4). New Haven: Yale University, September 1975.




- 116

REFERENCES

Argyris, C. Personality and organization. New York: Harper & Row,
1957. -

Argyris, C. Integrating the individual and the organization. New
York: Wiley, 19€

Arvey, R. D. Task performance as a function of perceived effort-
performance and performance-reward contingencies. Organizational
Behavior and Human Performance, 1972, 8, 423-L433.

Atchison, T. J., & Lefferts, E. A, ' The prediction of turnover using
Herzberg's Job satisfaction technique. Personnel Psychology,

Atkinson, J. W. Ag‘;gtrciuctiggrpgrmp;ivatiqg. New York: Van Nostrand
Reinhold Company, 196k,

Atkinson, J. W. Motivational determinants of intellective performance
and cumulative achievement. In J. W. Atkinson, and J. 0. Raynor
(Eds.), Motivation and achievement, Washington, D.C.: Winston,
197k, ' ' - -

Anderson, N, H., & Butzin, C. A, Performance = motivation x ability:
An integration-theoretical "analysis. Journal of Personality and
Social Psychology, 197k, 30 (5), 598-60L.

Bennett, G. K., & Gelink, M. Manual for the Short Employment Tests.
New York: The Psychological Corporation, 1972.

E@ehm; V. R. Negro-White differences in validity of employment and
training selection procedures: Summary of research evidence.
Journal of Applied Psychology, 1972, 56 (1), 33-39.

Brief, A. P., & Aldag, R. J. Employee reactions to Job characteristics:
A constructive replication. Journal of Applied Psychology, 1975,
§g_(g); 182-186,

Calder, B. J., & Staw, B. M. The interaction of intrinsic and extrinsic
motivation: Some methodological notes. Journal of Personality
and Social Psychology, 1975, 31 (1), 76-80. (a) o

Calder, B. J., & Staw, B. M. The self-perception of intrinsic and
extrinsic motivation. Jaurna;f§i_?érscnali§y and Social Psycho-
logy B

» 1975, 31, 599-605. (b)

Campbell, J. P., Dunnette, M. D., Lawler, E. E., III, & Weick, K. E., Jr.
Managerial behavior, performance and effectiveness. New York:

McGraw=Hill, 1970.

141



- 117 -

Cohen, J., & Cohen, P. Applied mu;tiﬁierregresgigg/ggrré;gyion analysis
for the behavioral sciences. Hillsdale, N.J.: Lawrence Erlbaum
Associates, 1975.

Dachler, H. P., & Mobley, W. H. Construct validation of an instrument-
ality-expectancy-task-goal model of work motivation: Some theoreti-
cal boundary conditions. Journal of Applied Psychology Monograph,
1973, 58 (3), 397-418. )

Darlington, R. E. Multiple regression in psychological research and
practice, Psychological Bulletin, 1968, 69, 161-182.

ieCharms, R, Personal causation: The internal affective determinants

of behgvior. New York: Academic Press, 1968.

Deci, E. L. Effects of externally mediated rewards on intrinsic motiva-
tion. Journal of Personality and Social Psychology, 1971, 18 (1),
105-115. .

Deci, E. L. The effects of contingent and noncontingent rewards and
controls on intrinsic motivation. Organizational Behavior and
Human Performance, 1972, 8 (2), 217-229. (a)

Deci, E. L. Intrinsic motivation, extrinsic reinforcement, and inequity.
Journal of Personality and Social Psychology, 1972, 22 (1), 113-
120. (b) -

Deci, E. L. Intrinsic motivation. New York: Plenum Press, 1975.

Deci, E. L. Notes on the theory and metatheory of intrinaie motivation.
Orgenizational Behavior and Human Performance, 1976, 15 (1),
130-1L5. ) o

Deci, E. L., Cascio, W. F., & Krusell, J. Cognitive evaliation theory
and some comments on the Calder and Staw critique. Journal of
Pergonality and Socisl Psychalogy, 1975, 31 (1), 81-85.

Dyer, L., & Parker, D. F. Classifying ocutcomes in work motivation re-

search: An examination of the intrinsic-extrinsic dichotomy.
Journal of Applied Psychology, 1975, 60 (), 455-L58.

Festinger, L. A theory of cognitive digsonance. Stanford, Ca.: Stanford
University Press, 1957.

Fleishman, E. A. A relationship between incentive motivation and ability
level in psychomotor performance. Journal of Experimental Psycho-

logy, 1958, 56, 78-81.

French, E. G. Effects of interaction of achievement, motivation and
intelligence on problem solving success., American Psychologist,
1957, 12, 399-400.

French, E. G. The interaction of achievement motivation and ability in
problem-golving success. Journal of Abnormal and Social Psychology,
1958, 57, 306-309.

142



118 -

Friedlander, F. Underlying sources of job satisfaction. Journal of
Applied Psychology, 1963, 47, 246-250,

Friedlander, F. Motivations to work and organizational performance.

dJournal of Applied Psychology, 1966, 50, ik3-152,

Galbraith, J., & Cummings, L. L. An empirical investigation of the
motivational determinants of task performance: Interactive effects
between irnstrumentality-valence and motivation-ability, Organiza-
tional Pehavior and Human Performance, 1967, 2, 237-257.

Gavin, J. F. Ability, effort and role perception as antecedents of job
performance., Experimental Publication System, (Ms. No. 190A).
Washington, D.C.: American Psychological Association, 1970.

Ghiselll, E. E. The validity of occupational aptitude tests. New York:
Wiley, 1966.

Gordon, G. G. Relationship of "satisfiers" and "dissatisfiers" to pro-
ductivity, turnover, and morale (abstract). American Psychologist,
1965, 20, 499.

Graen, G. Instrumentality theory of work motivation: Some experimental
results and suggested modifications, Journal of Applied Psycholo
1969, 53 (2,Pt.2).

Greene, D., & Lepper, M. R. Intrinsic motivation: How to turn play
into work. Psychology Today, Sept. 197k, 49-5k,

Guion, R. M. Personnel testing., New York: McGraw=-Hill, 1965,

Haclkman, J. R. Nature of the task as a determiner of Job behavior.
Personnel Psychology, 1969, 22, 435-LLlL,

Hackman, J. R., & Lawler, E. E., III. Employee reactions to job char-
acteristics. Journal of Applied Psychology, 1971, 55, 259-286.

Heckman, J. R., & Oldham, G. R. Development of the Job Diagnostic Survey,
Journal of Applied Psychology, 1975, 60 (2), 159-170.

Hall, D. T., & Nougaim, K. E. An examination of Maslow's need hierarchy
in-an organizational setting. Organizational Behavior and Human
Performance, 1968, 3, 12-35.

Heider, F. I@gfpsychglagyrof7;ﬁterpersanal7relatian§; New York:
Wiley, 1958.

Heneman, H. G, An empirical investigation of expectancy theory pre-
dietions of Job performance. Proceedings of the Academy of Manage-
ment, August 1971, 220-227.

Herzberg, F. Work and the nature of man. Cleveland, Ohio: World
Publishing Company, 1966.

143



- 119 -

Herzberg, F., Mausner, B., & Snyderman, B. The @o?ivation_to,ﬂﬁfgf New
York: Wiley, 1959.

House, R. J., & Wahba, M. A. Expectancy theory in industrial and organ-
izational psychology: An integrative model and a review of the
literature. Proceedings of the 80th Annual Convention of the
American Psyzhoiagical Association, 1972, 7, Le5-466.

Hulin, C. L., & Blood, M. R. Job enlargement, individual differences,
and worker responses. Psychological Bulletin, 1968, 69, 41-55.

Jones, M. R. (Ed,) Nebraska symposium on motivation. Lincoln: University
" of Nebraska Press, 1955

Kerlinger, F. N., & Pedhazur, E. J. Multiple regression in behavioral
research. New York: Halt Rinehart & Winston, 1973.

Kruglanski, A. W., Friedman, I., & Zeevi, G. The effects of extrinsic
-incentive on some qualitative aspects of tasks performance. Journal
of Personality, 1971, 39, 606-617. :

Lawler, E. E., III. Ability as a moderator the relationship between job
attitudes and Job performance. Personnel Psychology, 1966, 19, 153-16L,

Lavler, E. E. III. Job design and employee motivation. Personnel

Psychology, 1969, 22, L426-435,

Lavler, E. E., III. Pay and o Aganlsational effectiveness: A psycho-

logical view. New York: MeGraw-Hill, 1971.

Lawler, E. E., III, Motivation in work organizations. Monterey, Ca.:
’ Eraaks/Cole 1973.

Lawler, E, E., IIT, & Hall, D. T. The felatignship of Joﬁ characteristics
to Job involvement, satisfaction and intrinsic motivation. Journal
of Applied Psychology, 1970, 5L, 305-312.

Lavler, E. E., III, & Porter, L. Antecedent attitudes of effective man-
agerial perfo ormance. Organizational Behavior and Human Performance,
122

1967, 2, 122-1k2,

Lawler, E. E., ITI, & Suttle, J, L., A causal correlational test of the
need hierarchy concept. Organizational Behavior and Human Perform-
ance, 1972, 7, 265-287. )

Lawler, E. E., III, & Suttle, J. L. Expectancy theory and job behavior.
Organizational Behavior and Human Performance, 1973, 9 (3), 482-503.

Lepper, M. R., & Greene, D. On understanding "overjustification": A
reply to Reiss and Sushinsky. Journal of Personality and So 2ial
,» 1976, 33 (1), 25-35.

Lepper, M. R., Greene, D., & Nisbett, R. E. Undermining children's
intrinsic interest wilth extrinsic reward: A test of the "over-
Justification" hypothesis. Journal of Personality and Social
Psychology, 1973, 28 (1), 129-137.

144




= 120 =

Likert, R. The human organization. New York: MéGravéHilig 196T7.

Iocke, E. A, The interaction of ability and motivation in performance,
Perceptual and Motor Skills, 1965, 21, 719-725.

Maccoby, E. E., & Jacklin, N. The psychology of sexriiffE@gn;ég.

Stanford, Ca.: Stanfgrd University Press, 197L.

Mace, C. A. "Incentives: Some experimental studies., Industrial Health
Research Board (Report No. 72). ZLondon: H. M, Stationmery Office,
1935. Cited in Vroom, 1964.

Maier, N. R. F. Psychology in industry (2nd ed.). Boston: Houghton-
Mifflin, 1955.

Maslow, A. H. Motivation and personality (Rev. ed.). New York: Harper

& Row, 1970,

McGregor, D. The human side of enterprise. New York: MeGraw-Hill, 1960.

MeNemar, Q. Paychological statistics. DNew York: Wiley, 1962.

Mitchell, T. Expectancy models of Job satisfaction, occupational prefer-
ence and effort: A theoretical, methodological, and empirical
eppraisal. Psychological Bulletin, 1974, 81 (12), 1053-1077.

A2 e

Mitchell, T., & Albright, D. Expectancy theory predictions of the
satisfaction, effort, performance, and retention of naval aviation
officers. Organizational Behavior and Human Performance, 1972, 8,
1-20. ' - B

Mitchell, T., & Nebeker, D. Expectancy theory predictions of academic
effort and performance. Journal of Applied Psychology, 1973, 57,
61‘“68 .

E. E., III. Managerial attitudes and performance.

Porter, L. W., & Lawler
Homewood, Illinois: Dorsey, 1968.

Porter, L. W., Lawler, E. E., IIT, & Hackman, J. R. Behavior in organ-
izations. New York: McGraw*H111 197h,

Reiss, 8., & Sushinsky, L. Over)ustification, competing responses, and
the acquisition of intrinsic interest. Journal of Personality and
Social Psychology, 1975, 31, 1116-1125.

Reiss, S., & Sushinsky, L. The competing response hypothesis of decreased
play effects: A reply to Lepper and Greene. Journal of Personality
and Social Psychology, 1976, 33 (2), 233-2hk,

Robey, D. Task design, work values, and worker response: An experimental
test, Organizational Behavior and Human Performance, 197k, 12,

264-273.
145




Ross, M, GSalience of reward and intrinsic motivation. Journal of
Personality and Social Psychology, 1975, 32 (2), 245-25!

Salancik, G. R, Interaction effects of performance and money on self-
perception of intrinsic motivation. Organizstional Behavior and
Human Performance, 1975, 13 (3), 339-351.

Schneider, J., & Locke, E. A. A critique of Herzberg's incident classifi-
cation system and a suggested revision. Organizational Behavior
and Human Performance, 1971, 6, L41-L57.

Schwab, D. P., DeVitt, H. W., & Cummings, L. L. A test of the adequacy
of the two-factor theory as a predictor of self-report performance
effects. Personnel Psychology, 1971, 24, 293-303.

Scott, W. E., Jr. The effects of extrinsic rewards on "intrinsic motiva-
tion": A eritique. Organizational Behavior and Human Performance,
1976, 15 (1), 117-129.

Sheridan, J. E., Slocum, J. W., & Min, B. K. Motivation determinants of
Job performance. In M. J. Gannon (Ed.), Proceedings of the Eleventh
Annual Conference, Eastern Academy of Management, 197k,

Smith, P. C., Kendall, L, M., & Hulin, C. L. The measurement of satig-

faction in work and retirement. Chicago: Rand McNally, 1969.

Turner, A. M., & Lavwvrence, P. Industrisl jobs and the worker: An invest-
igation of response to task attributes. Boston: Harvard University
Press, 1965. )

Vroom, V. H. Some personality determinants of the effects of participa-
tion. Englewood Cliffs, N.J.: Prentice-Hall, 1960. Cited in
Vroom, 196k,

Vroom, V. H. Work and motivation. New York: Wiley, 196L.

Wanous, J. P. Individual differences and reactions to Job charscteristics.
Journal of Applied Psychology, 197k, 59 (5), 616-622,

Wernimont, P. F., Toren, P., & Kapell, H. Comparison of sources of
personal satisfaction and of work motivation. Journal of Applied
Psychology, 1970, 54 (1), 95-102. N

White, R. W. Motivation reconsidered: The concept of competence. Psycho-
logical Review, 1959, 66, 297-333. o

Wyatt, S. (assisted by Frost, L., & Stock, r. G. L.). Incentives in
repetitive work: A practical experiment in a factory (Industrial
Health Research Board, Report No. 69). lLondon: H. M. Stationery
Office, 1934. Cited in Vroom, 196L.

Zdravomyslov, A., & Yadov, V. A. A case study of attitude to laber.
Problems of Philosophy, 1964. Cited in Herzberg, 1966,

146 ‘,




‘Parp

< off.
;Arl

oM

“hgs
‘Bos

L ATT

, Marshall J. Farr, Director

sonnel"and Training Resaarch
Programs

jce:of Naval RESEEFEh (Code 458)
Iﬁgtnn, VA 22217

Bran:h office
Summer Strest

ton, MA 02210

N: DOr. James Lester

"'ONR Branch Dffice
1030 East Green Street

_Pas

adena, CA 91101

“'ATTN: Dr. Eugene Gloye

ONR

Branch Office

- 536 South Clark Street

" Chi

cago, IL 60605

ATTH: Dr. Charlas E. Davis

. br. M. A. Bertin, Scientiflc Director

- office of Naval Research

Sci

entific Lialson Group/Tokyo

~ American Embassy
" AP0 San Francisco 96503

office of Naval Research

* Code 200

‘Arlington, VA 22217

- Director
Haval Research Laharatafy
Code 2627

: Washington, DC 20390

Technical Birector
Navy Personnel Research and

Devalopment Center

" san Diego, CA 92152

Assistant for Research Liaison
. Bureau of Naval Persomnal (Pers Or)
* Room 1416, Arlington Annex
" Washington, DC 20370

‘ Assistant Deputy Chief of Naval

Personnel for Retention Analysis
and Coordination (Pers 12)

" Room 2403, Arlington Annex
Washington, DC 20370

- COR J. L. Johnson, USN
7 Naval Amphibious School
-Little Creek

| LEDR Charles J. Theisen, Jr., MSC, USN

-+ Naval Amphibious Base
Norfolk, VA 23521

= o2k
... Naval Air Development Centaer
“Warminster, PA 18974

I Dr.

Lee Millar

" Naval Air Systems Command
: AIR-K13E 7
- Washingten, DC 20361

ERIC

Aruitoxt provided by Eic:

pistribution List

Commanding Officer
u.5. Naval Amphibious School
Coronado, CA 92155

CDR Paul D. Nalsun, HSE USN

Naval Medical R&D Command (Code Lk4)
National Naval Medical Center
Bathssda, MD 20014

Commanding Officer

Naval Health Research Centar
$an Diego, CA 92152

ATTN: Library

Chalrman
Behavioral Science Department

Naval Command & Managament Division

U.5. Naval Academy
Annapolis, HD  21L402

Chief of Haval Education & Tralning

Naval Air Station
Pansacola, FL 32508
ATTN: CAPT Bruce Stone, USH

Mr. Arnold |. Rubinstein

Human Resources Program Manager
Naval Hatarial Command (0344)
Room 1044, Crystal Plaza #5
Washingten, DC 20360

Dr. Jack R, Borsting

U.5. Naval Postgraduate School
Department of Operations Research
Monterey, CA 93940

Director, Navy Occupatioenal Task
Analysis Program (NOTAP)

NHavy Personnel Program Support
Actlvity

Buflding 1304, Belling AFB

Washington, DC 20336

office of Clvilian Hanpower
Management

Coda 64

Washington, DC 20330

ATTN: Dr. Richard J. Niehaus

Chief of Naval Reserve
Code 3055 ,
New Orleans, LA 70146

Chief of Naval Opsrations
or=987pP7

Washington, DC 20350

ATTN: CAPT H. J. H. Connery

Assistant to the Assistant Deputy
Chisf of Naval Opsrations
(Manpowar)

Head, NAMPS Project 0ffice

Room 1606, Arlington Annex

Washington, DC 20370

ATTN: Dr. Harry M. West

Superintendent

Maval Postgraduate School
Montaray, CA 93940

ATTN: Library (Code 2124)

147

Commandar, Navy Recrulting
Command

Loi5 Wilson Boulevard

Arlington, VA 22203

ATTN: Code 015

Mr. Gaorge N. Graine
Naval 5ea Systems Command
SEA oh47ci2

Washington, DC 20362

Chief of Naval Technical Training
Naval Air Station Memphis (75)
Millington, TN 38054

ATTN: Dr. Norman J. Kerr

Frincipal Civilian Advisor

for Educatlon & Training
Naval Training Command, Code ODA
Pensacola, FL 32508
ATTN: Dr. William L. Maloy

Director

Tralning Analysis & Evaluatlon
Group

Code N-00t

Department of the Navy

Orlande, FL 32813

ATTN: Dr. Alfred F. Smode

Chief of Naval Education and
Training Support (01A)
Pensacola, FL 32509

Naval Undersea Centar
Code 6032

San Diego, CA 92132
ATTH: W. Gary Thomson

LCOR C. F. Logan, USHN

F=14 Management System
COMF I TAEWWINGPAC

NAS Miramar, CA 92145

Navy Personnel Resaarch and
Davelopment Centar

Code 01

San Diego, CA 92152

Navy Personnel Research and
Development Center

Code 02

San Disgo, CA 92152

ATTN: A. A, Sjoholm

Navy Personnel Research and
Davelopment Center

Code 310

San Diego, CA 92152

ATTN: Dr. Martin F. Wiskoff

Navy Personnel Research and
Davelopmant Center

San Diego,.CA 92152

ATTN: Library

D. M. Gragg, CAPT, MC, USN

Head, Educatlonal Programs
Development Departmant

Naval Health 5Sciences Education
and Training Command

Bathasda, MD 20014



,,,,, . Brown, Director
Career Trainlng Analysis Group
Chief of Naval Education & Training
(Code N5&)

Naval Air Station
Pansacola, FL 32507

 Armg

.

Technical Diractor )
U.5. Arﬁy Ressarch Instituté for the
IBDQ ‘Wilsen Eaulevard

Arlingten, VA 22209

- Headquarters

U.5. Army Administration Centar
Personnel Administration Combat
Development Activity
ATCP-HRQ ,
Ft. Benjamin Harrison, IN L&243
Armed Forces Staff College
Norfolk, VA 23511
ATTN: Library

Commandant

“U.5. Army Infantry School
.. Fort Benning, GA 31905
ATTN:

ATSH=DET

Daputy Commander

U.5. Army Institute of Administration
Fort Benjamin Harrison, IN 45216
ATTN: EA

Dr. Stanley L. Cohen

u.s. Army RsseaFah lnstitute for the
IEDD ‘Wilson Egulevard

Arlington, VA 22209

Or. Ralph Dussk

U.5. Army Research Institute for the
Behavioral and Social Seciesnces

1300 Wilson Boulevard

Arlingten, VA 22209

Dr. Joseph Ward
U.S5. Army Research Institute for the
Behavioeral and Social SEIEHEES
1300 Wilson Boulevard
Artington, VA 22209

HQ USAREUR &
ODCS0PS
USAREUR Director of GED
AFO New York 09403

7th Army

ARl Field Unit = Leavenworth
Pest office Eax 3!22

Dr. Milton 5. Katz, Chief

Individual Training & Performancs
Evaluation

U.5. Army Research Institute for the
Behaviorai and Secial Sciences

1300 Wilson Boulevard

Arlington, VA 22209

Alr Force 1

Research Branch
AF/DPHYAR
Randoiph AFE, TX 78148

[Elz\l(:;, T

Aruitoxt provided by Eic:

Or. G. A. Eckstrand (AFHRL/AST)
Wright=Patterson AFB
Ohio L5L33

AFHRL/DOJN
Stop #63 -
Lackland AFB, TX 78236

Dr. Martin Rockway {AFHRL/TT)
Lowry AFB
Colorado 80230

Dr. Alfred R. Fragly

AFOSR/NL

1400 Wilson Boulsvard
Arlingteon, VA 22209

Dr. Sylvia R. Maysr (MCIT)

Headquarters Electronic Systems
Division

LG Hanscom Field

Bedford, MA 01730

AFHRL/PED
Stop #63 )
Lackland AFB, TX 78236

Major Wayne 5. Sellman
Chief of Personnel Testing
HQ USAF/DPMYP

Randolph AFB, TX 78148

Harine Corps

[ ind

Director, Office of Manpower
ytilization

Headquarters, Marine Corps (Code MPU)

MC8 (Building 2009)

Quantico, VA 22134

Dr. A. L. Slafkosky

Scientific Advisor (Code RD-1)
Headquartars, U,5. Marine Corps
Washington, DC 20380

Chief, Academic Department

Education Center

Marine Corps Development and
Education Command

Marine Corps Base

Quantico, VA 22134

Mr. E. A. Dover
2711 South Veiteh Street
AFlipgtén. VA 222706

Loast Guard

Mr. Joseph J. Cowan, Chief

Psychelogical Research Branch
(G=P=-1/62)

U.5. Coast Guard Headquarters

Washington, DC 20590

Other DO

Hilitary Assistant for Human
Resources

0ffice of the Secretary of Defense

Room. 30129, Pentagon

Washingten, DC 20301

148

a

ther Gov

Dr. Harold F. 0'Neil, Jr.
Advanced Research Projects
Agency ’
Human Resources Research foice
1400 Wilson Boulevard :
Arlington, VA 22209

Dr. Robert Young

Advanced Research Prﬁjeéts
Agency

Human Resources Rasearch DFFIE!

1400 Wilson Boulevard :

Arlington, VA - 22209

Mr. Fredarick W. 5Suffa i

Chief, Recruiting & thantinn
Evaluation

Office of the Assistant Setrst:
of Defense, (MERA)

Room 30970, Pentagon

Washington, DC 20301

Defanse Documentation Center .-
Cameron Station, Building 5
Alexandria, VA 22314

ATTN: TC

QTI'HTEH t

Dr. Lorraine D. Eyde

Perscnnel Research & Develapmar
Center

U.s. Civil Service Commission |

IBGG E Straet, N.W.

Washington, DC 204i5

Dr. William Gorham, Director
Personnel Research & Developme,
Center '
U.5. Civil Service Commission’
1900 E Streat, N. W.
Washington, DC 20415

br. Vern Urry

Personnel Research 5 Dava]apng|
Center

U.5. Civil Service Camnissian

1900 E Street, N, W.

Washington, DC 20415

Dr. Harold T. Yahr

Personnel Research & Developme
Center ’

U.S. Civil Sarvice Commission

1900 E Streat, N. W.

Washington, DC 20415

Or. Andrew R. Molnar

Technologieal Innovations In
Education Group

National Science Foundation

180D § Strest, N. W.

Washington, DC 20550

U.5. Civil Service Commission
Federal Office Building
Chicage Reglonal Staff Divlsiﬁ
Regional Psychologist )
230 South Dearborn Strest
Chicago, IL 60604

ATTN: C. 5. Winiewicz




1. Dr. Carl Frederiksen
*. ‘Learning Division, Basic Skills
- Group
" Hational Instltute of [Education
" 1200 19th Street, N. W.
Washington, DC 20208

Miscellansous

1 Dr. Scarvia B. Anderson
Educational Testing Service
_ 17 Executive Park Drive, N. E.
Atlanta, GA 30329

1-- Mr. Samuel Ball
Educational Testing Service
PFinéatani NJ 085L0

1 Dr. Gerald V. Barrett
University of Akron
Department of Psychology
Akron, OH 44325

1 Dr. Bernard M. Bass
University of Rochester
Graduate School of Management
Rochester, NY 14627

| Century Research Corporation
L4113 Lee Highway
Arlington, VA 22207

I Or. Kennath E. Clark
University of Rochester
Collage of Arts & Sciences
River Campus Station
Rochester, NY 14527

I. Dr. Norman C1iff
" University of Seuthern California
- Department of Psychology
University Park
Los Angeles, CA 90007

| Dr. Rene' V, Dawis
Unlversity of Hinnesota
Department of Psychology
Minneapalis, MN 55455

“Dr. Norman R. Dixon
. 200 South Cralg Street
“ University of Pittsburgh
Pittsburgh, PA 15260

Dr. Robert Dubin

Univarsity of California

Graduate 5chool of Administration
irvina, CA 92664

Dr. Marvin D. Dunnette
. University of Minnesota
Dspartment of Psychology
. Minneapolis, MN 55455

ERIC
. Protesssing and Reference Facility
- 4833 Rugby Avenue

Bsthesda, MD 20014

Dr. Barry M. Feinberg
- Bursau of Social Scieance Research,
" 1990 M Street, N. W.
- Washington, DC 200316

ERIC

Aruitoxt provided by Eic:

Dr., Victor Fieids
Montgomary Collage
Departmant of Psychalogy
Rockvilie, MD 20850

Dﬁi Edwlﬁ A. Fleishman

Unuvers!:y of CaliFgrﬁia
Gradyate School of Administration
irvine, CA 92664

Dr. Robert Glaser, Co=Director
University of Pittsburgh-

3939 0'Hara Strest

Pittsburgh, PA 15213

Mr. Harry H. Harman
Educational Testing Service
Princeten, NJ 08540

Dr. Richard 5. Hatch

Decision Systems Associates, Inc.
5640 Nicholson Lane

Rockville, MD 20852

Dr. M. DB. Havren
Human Sgianses Researzh, Ine,

West Gate Industrial Fark
HMclLean, VA 22101

HumRRO Central Division

hoo Plaza Bullding

Pace Boulevard at Fairfield Drive
Pensacola, FL 32505

HumRRO/Western Division
27857 Berwick Drive
Carmel, CA 93921

ATTN: Library

HumRRO/Western Livision
27857 Barwick Drive
Carmal, CA 93921

ATTN: Dr. Robert Vinebarg

Dr. Lawrence B, Johnsen

Lawrence Johnson & Associates, Inz.
2001 5 Strest, M. W., Suite 502
Washington, DC 20009

Dr. David Klahr

Departmsnt of Psycholegy
Carnsgie-Mellon University
Pittsburgh, PA 15213

Dr. Sigmund Tobias, Ph.D.
Ph.D. Programs In Education
Graduate Centar

City Unlversity of New York
33 West 42nd Streat

New York, NY 10036

Dr. Frederick M. Lord
Educational Testing Sarvice
Princeton, NJ 08540

Dr. Ernest J. MeCormick

Purdue University

Dapartmant of Psychological Sciences
Lafayetta, IN 47307

149

Dr. Robart R. Mackie

Human Factors Research, Inc.
6780 Corton Drive

Santa Barbara Rssearch Park
Goleta, CA 93017 !

Mr. Edmond Harks

315 01d Main

Pennsylvania State University
University Park, PA 16802

Dr. Leo Hunday, Vice President’ S
American College Testing Prngram
P.D. Box 168 .
lowa City, IA 52240

Hr. Luigi Petrulle
2431 North Edgewood Strest
Arlington, VA 22207

Dr. Steven M. Pine
University of Hinnusota
Department of Psychology
Minneapolis, MN 55455

Dr. Lyman W. Porter, Daan
Univarsity of Califernia

Graduate School of Admlnlstratlgn
irvine, CA 92650

Dr, Diane M. Ramsay-Klee

R-K Research & System Dasign
3947 Ridgemont Orive

Malibu, CA 90265

Dr. Joseph W. Rigney :
University of Southern Eellfnrnii
Behavioral Technology Lahgraterlas
3717 Seuth Grand

Los Angeles, CA 90007

Dr. George E. Rowland
Rowland & Company, Inc.
P. 0. Box 61
Haddonfield, NJ - 08033

Or. Arthur 1. Siegel
Applied Psychological Services
Lok East Lancaster Avenue

' Wayne, PA 13087

Dr. Henry P. Sims, Jr.
Room 630 - Buslnass
Indiana University
Bioomington, IN 47401

D¢. C. Harold Stone
1428 Virginla Avanue
Glendale, CA 91202

Or. David J. Welss
University of Minnesota
Departmsnt of Psychology
N660 Elliott Hall
Minneapolis, MN 55455

Mr. George Wheaton

. American Institutes for Research

3301 New Maxico Avenue, M. W.
Washington, DC. 20016






O

ERIC

Aruitoxt provided by Eic:

Dr. K. Wescourt
stanford University

. Institute far Mathematizal Studles.

In the Social Sciences
stanford, CA 94305

Dr- Anita West

Denver Research institute
University of Denver
Denver, CO 80210

Richard T. Mowday

College of Business Administration
University of Nebraska, Lincoln
Linceln, NE 68588

Dr. Jehn J. Collins

Vice President

Essex Corporation

6105 Caminito Estrellado
San Diego, CA 92120

Or. Lyle Schoenfeldt
Department of Psycholoagy
University of Georgia
Athans, GA 30602

Dr. Andrew M, Rose

American Institutes for Research
3301 New Mexlco Avenue, N. W.
Washington, 0C 20016

Major |. M, Evenic

Canad ian Forces Parsonnel
Applied Research Unit

1107 Avenue Road

150









