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ABSTRACT

‘This thes is  examined the power of the valence model in

p r edic t ing job pr eference and the power of the force mode l

in p red ic t ing job choice as hyp othes ized  by Vro om ’s expec-

tancy theory . The research involved a decision making

exerc i se  to cap ture 64 Air Force Ins titute of Technology

(AFIT)  s tuden ts ’ job pre fer ence pol icy and their j o b  choice

p o l i c y .

Four job fac tor s and the ir outcomes cap tured the va lence

policy ; five job factors (the same four plus the expectancy

factor) captured the force policy. Each of the five factors

had two possible outcomes , so a fu l l  f actor ia l  desi gn of 2~ -
‘A ~~- i~~~ • -

~~~~

or 3 2 jobs was used.

The valence mod el was qui te powerfu l  in pred ic t ing
,.. 

_J
t~ ~~~ 

~~~~~~

students ’ job preference . The mean k was .83, and the

group 1t~~was .59. The results of the force model analyses

were con trad ic tory to Vroom ’s conceptual iza t ion of expec tancy .

The AFIT student did not incorporate expectancy information

into his/her force decision making.

vii



EXPECTANCY THEORY MODELS OF JOB
PREFERENCE AND JOB CHOICE A P P L I E D  TO
GRADUATE E N G I N E E R I N G  STUDENTS AT THE

AIR FORCE INSTITUTE OF TECHNOLOGY

I . In t roduc ti on

Back ground

Expectancy theory evolved in 1964 out of Victor H.

Vroom ’ s book , Work and M o t i v a t i o n .  B a s i c a l l y , t h i s  theory

asserts that the strength and direction of an individual’ s

cho ice behavior can be explained from a motivational point

of v ie w. Spec i f i c al l y ,  Vroom propo sed that the motivational

force of an individual can be predicted in terms of (1) his

pref er ence amon g outcome s -- the valence conce pt , ( 2 ) how

ins t rumen tal he perce ives  the p re fe rence for  att ainmen t of

other ou tcomes - -  the ins trumen tal i ty conce pt , and (3) his

assessment of how likely it is his effort will lead to his

preference - -  the expectancy concept. Applications of expect-

ancy theory have ranged f rom p r edi cting job per formance to

leadersh ip behavior , from estimating job satisfaction to the

importance of pay , and f rom forecas t ing occu pat ional  choice

to suicide attempts.

Ex pec tancy Theory Mod e ls

Vroom ’s exp ectancy theory is formal ized in two separa te

but highly re la ted mode ls .  In Pro posi ti on 1, he theor i z es

the pr edic t ion of an i nd i v idua l ’ s p re ference or va lence

toward or away from an outcome .

1



Proposition 1. The valence of an outcome to
a person is a monotonic ally increasing function of
the al gebraic sum of the products of the valences
of all other outcomes and his conceptions of its
instrumentalit y for the attainment of these other
outcomes (Vroom , 1964 , p. l~ )

Appropriately labeled the valence model , Proposition 1 can

be represented in the following equation :

n
= v (V I. )i i~=~ k i k

wh ere

V. = the Valence of outcome
J

= the Valence of outcome k

= the perceived Instrumentality of outcome i
for the attainment of outcome k

n = the Number of outcomes

The instrumentalit y concept in the valence model is almost

self-evident. It refers to the individual’ s perception of

how instrumental the outcome in question , outcome i , is to

all associated outcomes , outcome s k from 1 to n , for which

he has varying preferences or valences.

-\n example will clarify the valence and instrumentality

concepts. Graduating students are posed with a job selection

decision ; apply ing the valence model to a student ’s choice

among job possibilities implies that his valence for each ~oh

is predictable from the sum of interactions between (1) the

valence of other outcomes associated with the job , such as

working conditions and promotional opportunity , and (~~) his

cognition of how instrumental the job is in attaining these

other , associated outcomes.
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:\c c Or d  i n,~ t o  V room , a pe r~ on s b eh a v i o r  i s d e p e n d en t  u p o n

mo re than his pre fcrenee among out  comes . .\ person :1 iso t rIk CS

into a c c o u n t the e lenient of unce rta m v  in the out com es and

in so doing he forms an cxp ectat ion , or pr obab i ii T v  bel ie f ,

conce r n i n g  t h e  l i k e l i h o o d  t h e  o u t c o m e s  w i l l  be r e a l i  :ed if

h e a c t s  upon h i s  choic e . Vroom r e f e r s  to  t h e s e  b e l i e f s  as

e x p e c t a n c ies  a n d comb i n es the concepts of valence and e \ p oc t  -

ancv to derive Prop o .ition .~ which predicts ho~ individuals ’

c h o i c e s  ar e  d e t e r m i n e d .

P r o p o s i t i o n  ~~~. The fo r ce on a p e r s o n  t o  pe r-
f o r m  a n a c t  is a m o n o t  on i  c a l l  v i n c r e a s i n g  lu n c  t ion
of t h e  a l g e b r a i c  sum of  t i le  p r o d u c t s  of t i l e v a l e n c e s
of a l l  o u t c o m e s and t h e  s t r e n g t h  of h i s  exp cctanc ies
t ha t  t h e  a c t  w i l l  he f o l l o w e d  by the a t t a i n m e n t  of
t h ese o u t c omes  ~V r o o i ~ , l~1t’ 4 , p .  lS)

P r o p o s i t  io n ~ i s  known as t h e  force mode 1 rind reduces to  t lie

f o l l o w i ng m a t h e m a t i c a l  n o t a t i o n :

F .  = Y ( j t . V .)
1 1= 1 ~

where

F = the Force on the m d i v  i du a l  to p e r t o r m  a c t  i

F. . = til e strength of the 1 xpect ancv that act i will
1 
~ he fo 11 ow e d b v out c ome

V. = til e Valence of outcome i

n = t h e  Number of outcomes

Therefore , according to Proposition , t he n i o t i v a t i o n a l

f o r c e  o f a s t u d e n t  f o r  a p a r t i c u l a r  job is p r e d i c t a b l e  f r o m

t he sum o t  t he  m u l t i p l i c a t i o n  of t he  student ’ s e x p e c t  an c ’

t h a t  h i s  e f f o r t  w i l l  lead to til e job and his valence t o  t h e

~ 
oh.
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‘1

Tlies is Purpose

Expectancy theory has been the subject of m a n y  r e sea rch -

e rs s i n c e  1964 .  h o w e v e r , t h e i r  r e s u l t s  are t e m p e r e d  p a r t l y

b y s h o r t c o m i n g s  in  t h e  m e t h o d o l o g ies u sed in t es t i n g  t h e

theory and partl y by t he  r e s e a r c h  emp h a s i s  t o w a r d  m o d i f y ing

\ room ’ s model of motivation . The primar y purpose of this

r e s e a r c h  is to  t e s t  t h e  p r e d i c t i v e  power  of t h e  v a l e n c e  model

a nd the  f o r c e  model , wh ile st r i c t l y  adhe r in g to  t he o r igin al

f o r m u l a t i o n  by \ roo m , w here  p o s s i b l e .  E q u a l l y  i m p o r t a n t ,

this thesis will test the strength of Vroom ’s multi p licative

assumption in the force model against the alternate assunip-

t i o n  of a d d i t i v i t y  in combining components of til e model.

A s s u m p t i o n s

The a s s u m p t i o n s  made s u r r o u n d i n g  any s t u d y  c e r t a i n l y

te nd to a f f e c t  i t s  d i r e c t i o n  and d e s t i n a t i o n .  Obviously ,

the theoretical assumptions of Vroom are an intricate part

of this study, and they will be addressed in Chapter II.

Other assumptions made in this research are:

1. Each respondent to the decision making exercise
answered in all honestly according to his own percep-
tions and intentions regarding the job scenarios.

2. The criteria used in the decision making exercise
are realistic and sufficient.

3 . Policy capturing provides a means to accurately
and objectivel y ident i f y an individual’ s decisions.

Limitations

In this study the predictor variables (outcomes) were

limited to make the experiment acceptable to the subjects

4
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and to the experimenter in terms of time and effort . The

s u b j e c t s  in t h i s  r e s e a r c h  are limited to eng ineering graduate

studen ts at the Air Force Institute of Technology (AFIT), and

the results of the research are not app licable beyond this

homogeneous group .

5
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II . EXPECTANCY TH EORY RI iVI  1:lc

Expect an~ y Theory  D e v e l o p m e n t

The underl ying theme of expectancy theory is the p r i n -

ci p le  of hedonism. Man ’s tendency to think and act in such

a wa y  as to max im i ze h i s p1 easure , or conversely mini nii ze

his pain , is an old tenet , yet hedonism fails as a mode l  of

human m o t i v a t i o n  because  t h e  c o n c e p t  o n ly  o f f e r s  an a f t e r —

the-fact explanation of man ’s behavior.

\‘room saw Thorndike ’s law of effect rind Hull’ s princi-

plc of reinforcement as theories based upon hedonism of til e

past. Therefore , while these theories partiall y explained

how b e h a v i o r  is d i r e c t e d  t oward  p l e a s a n t  o u t c o m e s  and  a w ay

f rom p a i n f u l  ones , Vroo m c o n s i d e r e d  t h e i r  t h e o r i e s  d e f i c i e n t

i n p r o v i d i n g  p r e d i c t o r  v a r i a b l e s .  In o t h e r  w o r d s ,  t h e  t h e o r i e s

o f Tho rn di ke an d Hu l l  d id  n ot s t a t e  how to d i s t i n g u i s h  t h e

p l e a s u r a b l e  f -om the  p a i n f u l  ou t come  for  an i n d i v i d u a l .

A ga in , the  exp la n at  ion  of b e h a v i o r  is a f t e r - t h e - f a c t .

An e s p e c i a l  l~ st rong in f lu e n c e  on Vroo in ’ s fo r mu l a t i o n

of e x p e c t a n cy  t h e o r y  was  l e w i n ’ s ( 1938) c o g n i  t ive t h e o r y  of

b e h a v i o r .  l e w i n ’ s i n te r es t  , wh i cli became Vroo m ’ s conce rn ,

wa s an a h i s t o r i ca l  a p p r o a c h  to  expl a  in ing  human  b e h a v i o r .

Ti l l s  c o g n i t i v e , ah i s t or ic a l t h e o r y v i e w s  behavior as rational ,

v o l u n t a r y  and dependent  U~~O1l the pro sent s i twit i On .  Ithe rca s

t h e h i s t o r i  cal  ap pr oach  co n s i d e rs a p e r s o n ’ s be ha v i o r  a t  a

p a r t i c u l a r  p o i n t  in t i m e  to  he a f f e c t e d  by h i s past experience s ,

V r oom chooses  to  neg l e c t  t h e  i s sue  of  l e a r n i n g  and T o  concen -

-~~~J4



trate his attention on predicting work related behavior w i t h

an ahistorical emphasis.

There are many other theorists , besides lo w in , who

Vroon i drew upon in f o r m u l a t i n g  e x p e c t a n c y  t h e o r y .  lie acknow-

l edges  t h e  t h e o r e t i c a l  w o r k s  of Peak (1955) , G e o r g o p o u l o u s

( 1 9 5 7 ) ,  A t k i n s o n  ( 1 9 5 8 ) ,  rind Toln ian (1959)  as i n f l u e n t i a l  in

the development of the expectancy theory models.

Vroom ’s Focus

In the preface of Work and Motivation , Vroom describes

his constraints , assumptions and focus for tile hook. He

constrained his coverage to i n d i v i d u a l  w o r k  b e h a v i o r , espe-

c ia l l y  o c c u p a t i o n a l  c h o i c e , j o b  s a t i s f a c t i o n , and  j o b

performance. lie assumed behavior is motivated and predictable

in terms of one ’s preferences and expect at  ions. lii s focus was

to systematize , analyze and synthesize the existing expel-i-

mental data dealing with work and motivation , and during the

process he hoped to make some generalizations and offer some

significant research issues.

Expec tancy Theory T er m i n o 1o~ y

While categorizing the terminolo g~- used by industrial

p s y c h o l o g i s t s  to d e s c r i b e  an i n d i v i d u a l ’ s behav io r , Vroom

noted that in some instances the same t e rm  i m p l i e d  c o n s i d e r a b l y

• d ifferent meanings , and in other instances distinctively

different terms meant essential ly the same thing. Since such

i n c o n s i s t e n c y  and i n a d e q u a c y  among r e s e a r c h e r s  in d e f i n i n g

4 . 7
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the ir terms and concep ts complica te research interpretat ion
I

and integration , Vroom consciously attempted to avoid thi s

cri t ic ism in h is model s ’ construction. The concepts of

expectancy theory as defined by Vroom are pres ented below .

Outcomes. An outcome is a state of nature or an event

wh ich is not totally controllable by an individua l ’s behavior.

For example , severa l outcomes for a particular job choice

could be a $20 , 000 annual  sa la ry , a harsh clima te, and little

opportunity for advancement . So an outcome is a consequence

t ha t  an ind iv idua l  may or may not want to a t t a i n  or r e s u l t .

Valence (V). Vroom defines valence as an affective

orientation toward a particular outcome . He describ es valence

as the strength of an individual’ s attraction toward or away

from a specif ic outcome. If the att raction is toward the

• outcome , then the outcome is positively valent. Where the

per son is nei ther att rac ted n or repel led  by an ou tcome , its

valence is zero ; if the ind ividual finds an outcome unattrac-

tive , then it is negatively valent.

Vroom differentiates between the terms valence and value .

A person ’s anticip ated satisfaction from an outcome , its

valence , is not necessarily the same as the actual satis fac-

tion derived from an outcome , its value . Another di st inc tio n

by Vroom is the difference be tween valence and motive .

Valence is synonym ous wi th a preferenc e for a single outcome ,

while a mot ive refers to a preferenc e for a class of outcome s .

Instrumentality (I). Instrumentality is defined as the

individual’ s concep tion of how instrumen tal the preferred

8
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outcome is in attaining the associated outcome(s). In essence ,

instrumentalit y is the perceived correlation between outcomes ,

and , therefore it can var~’ from minus one to PIUS one. When a

person Jud ges the outcome in question as never leading to the

attainment of another outcome , a negative one instrumentalit y

is indicated. A positive one instrumentalit y means the

outcome in question always leads to the attainment of the

associated outcome . Instrumentality, then , is merel y an

outcome-to-outcome associat ion .

Expec tancy (Li. An individual’ s e x p e c t a n c y  r e f e r s  to

his perceived probabilit y that his action will lead to a

particular outcome . If an individual expects the act certain ly

will be followed by a particular outcome , the strength of

his expectat ion i s maxim al or 1.0; when he believ es h is effort

will definitel y not lead to a particular outcome , the strength

of this formed expectancy is minimal or zero. So expectancy

is simply an action-outcome probabilit y that ranges from zero

to one.

Force. The concept of force connotes a strength or e n e r gy

exerted which has direction as well as magnitude. \‘room indi-

cates his force concept is similar to those of I.ewin (1938),

Tolman (1959), Atkinson (1958), Luce (1P~ 2), and Rotter (1955).

F Stahl (l 9~ 8) notes that the concept of force is tantamount to

motivation .

Vroom ’s Models

Expectancy theory is comprised of two models , the valence

9
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I

model rind the force model. The valence model states:
1

The valence of an outcome to a person is a
monotonical lv increasing func t ion of the algebrai c
sum of the products of t h e  valences of all other
outcomes and hi s conceptions of its instrumentality
for the attainment of these other outcomes (Vroom ,
1964 , p. 17).

Symbolicall y , the valence model is expressed as:

V~ 
= 

~~~
(Vk l jk )

where

V. = the Valence of outcome i

the Valence of outcome k

T
~ k 

= t h e  cognized Instrumentatilit v of outcome j in
attaining outcome k

n = the Number of outcomes

The force model incorporates the notion of risk in pre-

dicting an i n t ~i v i u a l ’ s choice behavior. Vroom proposes:

The force on a person to perform an act is a
monotonica llv increasing func t i on of the a lgebr a ic
sum of til e products of the valence of all outcomes
and the strength of his expectancies that the act
will he followed by the attainment of these outcomes
(Vroo m , 1964 , p. 18).

Symbolically, the force model becomes:

np
i 

= r. (i~~1
V~ )

wher e

F. = the Force on the person to perform act i

F. = the strength of the Expectancy that act i
~ will he followed by outcome i

V . = the Valence of outcome i

n = t he Number of out comes

10
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Vroom ’s Hypotheses

For both models , Vroom (1964) presents hypo theses for

application concerning an individual’ s (1) occupational

choice , (2) job satisfaction , and (3) job performance.

Since in this study only the hypotheses related to occupa-

tional choice will be tested , only the)’ will be presented.

• Occupational Choice (valence) Hy~ othesis: The
• valence of an occupation to a person is a monotoni-

cally increasing func ti on of the algebra ic sum of
the products of the valences of all other outcomes
and his conceptions of the instrumentality of the

• occupation for the attainment of these other outcomes

F 

(Vroom , 1964 , p. 2:8).

Occupational Choice (Force) Hypothesis: The
force on a person to attempt to enter an occupation
is a monotonical ly increasing function of the product
of the valence of the occupa ti on and of his expec t-
ancy that his attempt will be successful (Vroom , 1964 ,
p. 282).

Emp ir i ca l  Supp or t

Vroom cites more than 15 investigations between 1933 and

1960 which support the valence hypothesis concerning occup a-

tional choice . Several analyses of fantasy show that an

indiv idual’ s stated preferences among occupations are logicall y

consistent with his motives. Most of the evidence that supports

Vroom ’s prediction of occupational choice is correlational ,

i n c l u d i n g  an un pu b l i shed study by Vroom testing his hypothesis

with college students.

As for the force hypothes is dealin g wi th occupat ional

choice , Vroom concedes tha t the evidenc e bear i ng on th is

hypothesis is limited in coverage and cogenc\- . In fact , the

11 
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most relevant experiment (Rosen , 1961) pertaining to the force

hypothesis supports the concepts of valence and expectancy as

predictors of force; but their hypothesized multi plic at ive

interaction is not evident .

Expectancy Theory Assumpt ions

Expectancy theory is based upon the assump tion that an

ind ividual ’s behavior is mo tivated in term s of hi s prefer-

ences and expectations relative to outcomes. Additionally,

Vroom consider s only behavior that is voluntary and rational.

Involuntary or compulsive acts , such as one ’s neural responses

or muscular reflexes and even abnormal behavior , are d e f i n ed

as unmotivated behavior. So Vroom reasonably assumes job

behavior is motivated.

Ano ther assumption Vroom makes in formulating expectancy

theory is that an ahistorical model of choice behavior is

more promising than an his to rical model. He does not regard

the historical process of motives as essential , but emphasizes

4 the role of the present in pred ict ing behavi or. This assump-

tion is one of pe rsonal  preference but palatable since the

ahistoric al and his torical approaches are comp lementary in

nature.

Addi tive and multiplicative assumptions are built into

the expectancy theory models. Specificall y , the va lence of

an outcome (its score) is derived when each attendant outcome ’s

valence is mul tiplied by its respective instrumentalit y and

then summed. The valenc e score is , in turn , multi plied by

12 
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t he at  t en d a nt  e x p e c t  ancv to deriv e the force score or index.

The comb in at or i a I properties of the models are contro—

v et s i a 1 , to say t h e  l e ast  , b e c a u s e  t h e y  have created met ilodo —

log I ca 1 p rob I ems . The d i sr i g r e em e n t  between researchers over

t he m a t h e m a t i c a l  v o l  a t  i 01151) i p s  of expect a n cv  t heorv will he

a d d r e s se d  in detail in the next section.

rsvc hornet r i c P r ob I ems in Test i n~~ the Model s

l h e  m a t  h e n r i  t i ca 1 re 1 at i o n s h  i p between valence , inst r u —

nient a lit v , and e x pec  t a n c v  h a s  been c r it i ci zed f o r  i t s

psr chomet r i c , i . e • , o p er a t  i ona 1 m e a s u r e m e n t  , pro h  lems . The

m e t h o d o l o g y  e m p l o y e d  in  ex p e c t a n c \  t l l e o r v  research t e n d s  t o

measure the va I en ce  and inst r um e n t  a ii tv c omp onent  S W i  t h

I i k e r t  - t y p e  s c a l e s .  H owever , as M i t c h e l l  ( 1 9 7 4 )  points out ,

such measures are not r a t i o  r ind , p e r h a p s , not even  i n t e r v a l .

There fort’, the t yp  i cal measure of the va I ence and in st runient -

a 1 i t v  is re legato.] t o  dli m t  c t - v a T  m e a s u r e m e n t  at  bes t  , and

possibl y ordinal.

llac krn an and Porter ~l96S) test ed the force model of

expect anc v t h e or v  and r~ut  t h e  r rob I cut i n  the I o i l owing

perspect ire:

Althoug h t h e r e  a r c  z e r o  v i r t u e s  on b o t h  t h e  1
and V questionnaire scal es , it is c l e a r  th a t t h e s e
mea su r e r n e n  t prc ’cedu res do not nice t the c r I t cvi a for
r a ti o scal es . Thus , i t  i s  not legiti m ate to c l a i m

h a t  the ~: l x Vj ) pred ict or is a p sv c ho m et r i ca  l i v
valid measure of t he met i v  a t  ion of i nd i v i  dna I

• suh i cc t s . Inst ead , the pred i c t or I s viewed as a
nurne r I cri I score wh i cli , given the measurement and
an i t hm et i c ope rat ion emp loved o eht a in t h e  scor e
and the theor ’ from which the operations were

13

___________ - -~~~~~~~~~~~~~~~~~ 
-



— --~~~~~~~~~~~~~
• •  -—~~~~~~~

--- - .--
~~
- 

~~~~~~
-.-

~~~~~~~~~~~~~~~
—- .-

~~~
— 

-

~~~~~

-

~~~~~~~

- - - -

der i v ed , should reflect gross differences in the
motivation of subjects to work hard. Thus , the
procedures used follow Comrev ’s (1951) ‘practical
validit y criteria ’ rather than ‘fund amental-
measurement criteria ’. As Comrey (1951) and I-lays
(1963) note , such procedures are reasonable , as
lon g as the score s are subs tantivel y meanin gful
on extramathematical grounds and so long as the
scores do in fact relate to the criterion
variables of interest (p. 420-421).

A s t r i c t  i n t e r p r e t a t i o n  of this perspective , according

to Mitchell (1974), means that motivational force scores are

allowable for predictive purposes , hut such scores are not

applicable for validating the multi plicative nature of the

model.

Schmidt (1973) arrived at the same conclusion based upon

his findings with various linear transformations of interval-

scaled valence and expectancy data. lie even contended that

the revision of measurement techniques was necessar\’ to

r ende r  any me an in gful test of the multiplicative assumption

in the f orce mod el , and he noted necessary scaling procedures

seem to be available just not employed.

While Connollv (1976) concedes the scaling issues

ra ised by Schmid t requir e some cau tion , lie disagrees with

Schmid t ’s empirical anal ysis. Because Connoll~- con siders

the measurement errors necessary to produce Schmidt’ s results

unlikely in practice , he reaches a counter conclusion .

Coni1olly argues that “the simp le models and measures apparentl y

w ill suff ice for the present approxima te level of research

prec is i on in th is area ~~~~. 45).”

t The major cause of the scaling problem is , according to

14 
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S c h m i d t , t h e  v a r i a b i l i t y  of the true zero point. He demon-

strates that by adding a constant to each component in the

force model , a cilange in the correlation between the force

score and the criterion results. However , Neb eker  and Moy

(1976) note that instead of using the across-person analysis

ern p 1o~ ed by S c h m i d t , a within -subject comparison is appro-

priate and mollifies Schmidt’ s criticism. The result from

a w i t h i n - p e r s o n  a n a l y s i s  is l ha t :

the ordinal properties of til e force are invariant
w i t h i n  a subject and , therefore , the predictions
are not affected to any large degree by tile addition
of a constant (Neheker and Moy , 1976).

Besides t i l e psychome tric problems of the expectancy

theory models , there is a problem with the assumed mathemat-

ical relationshi p between the components of til e models. In

particular , the valence model implies an equa l weighing of

a l l  t h e  v a l e n c e - i n s t r u m e n t a l i ty  p r o d u c t s  (V k x 1j k ~ 
Yet

the research of Lawler and Porter (1967) and Mitchell and

Pollard (1973) wei ghed these products separately by employ-

ing a multi ple regression model. Although this approach

tended to produce higher correlation coefficients , no fu r th er

• validation exists (Mitchell , 1974), other than intuition.

Lewis (1978) points out that it is intuitively unlikel y that

a person weighs a given set of outcomes equally in his

decision process.

Problem of Identification/Selection of Outcomes

The first task that besets an experimenter of expectanc~

15 
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theory is the generation of outcomes , and Vroom (1964) is

not exp licit in this regard. In tile valence model he calls

for incorporation of all associated outcomes; likewise , the

force model calls for all outcomes.

A simp le distinction has been made by Caibraith and

Cummings (1967) between first-level and second-level out-

comes. A first-level outcome refers to t he  ou tcom e  an

investigator is interested in predicting , whereas second-

level outcomes represent those outcomes expected due to the

attainment of the first-level outcome. The distinction is

so clear and common that recent literature by Ileneman and

Schwab (1973) , Connol 1~- (1976) , Parker and flyer (19Th) , and

Stahl (1978) contain the terms without explanation . A

schematic representation salientl y hi gillights the relation-

ships between first-and second-level outcomes , valence ,

expectancy and force. See Figure 1.

2nd-Level 1st-Level

Valenc e of
Outcome k Fxpectanc~(E 1~

)

• Valence of
Outcome i

(V. (F 1)
Motivational

~For ce
(11k) 

-In strumental it v
of Outcome •i for
Outcome k

Fi gure 1. Relationship of Expectancy Theory Components ,
Adapted from Ileneman and Schwab (1973 , p. 44).

16
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At issue , as pointed out by Mitchell (1974), are the

following questions about the identification of o u t c o m e s :

Is a list of all outcomes really n e c e s s a ry ?
Should the experimenter or the subject generate

the list of outcomes?
Should negative outcomes be included?

The experimenter ’s answers to these questions about

outcomes depend upon his interpretation of expectanc y theory

and , in t u r n , tend to affect the results as well as his

approach. The answers to these questions in this research

stud y will be presented in the methodology chapter.

Problem with Expectancy Concep t

Cam p b e l l , D u n n e t t e , L awl e r  and Weick (1970) have decom-

posed Vroom ’s expectancy concept into two possible elements:

Expectancy I and Expectanc~- II . Expectancy I is seen as an

ind ividu al’ s probability belief that he has the wherewithal

to attain a particular outcome. Expectancy II is defined

as an individual’ s personal probabilit y estimate that his

attainment of the particular outcome will lead to other

associated outcomes. The Expectancy I and Expectancy II

distinction quickly becomes moot , if not muddy , with the

inclusion of the distinction between first-and second-level

outcomes. Suffice it to say , there is disagreement about

how outcome-to-outcome relationships should be operation-

al i zed. Some authors and research ers use a pe rcei ved

correlation (-1 to 4-1), the instrumentality concept suggested

hr Vroom. Other authors and researchers treat the outcome-

17
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to-outcome association as a perceived p r o b a b i l i t y  (0 to +1),

the Expectancy 11 alternative approach (Lewis , 197 8 ) .  The

m e t h o d o l o g y  c h a p t e r  w i l l  s t a t e  w h i c h  app roach  is used in t h i s

study and why it was chosen.

Problem of Within-Person Analysis or Across-Person Analysis

~1itche ll (1974) notes that expectancy theory is based

upon a s~ithin-person analysis hut tested using an across-

person analysis. This mismatch creates a problem since an

individual does not select from alternatives by comparing

his force for only one of the alternatives with the forces

of other individuals for the same alternative (Lewis , l9~ 8).

Additionally, testing expectancy theory with an across-

person analysis makes an implicit and unfounded assumption

(G u ion , 1965; Nunna llv , 1967). Specifically, the across-

person  approach assumes that individuals having valences ,

instrumentalities , and expectancies of equal strength will

i n d i c a t e  the same r espon ses on me asure men t sc ale s . The

potential impact is that the predictive purpose of the force

model is weakened (Parker , 1974).

Problem of Measurement of Expectancy Theory Components

The me thod of measur ing th e separ at e componen ts of

expectancy theory is complicated by the fact that Vroom

(1964) left the approach rather open to the investi gator ’s

assumpt ions . This has led to confusion , if not misconcep-

tion , in the implementation Qf the models. The tendencies

of researchers i .ill be presented along with Vroom ’s

18



suggestions , explicit or implicit.

Expec tancies. Mitchell (1974) notes the expectancy

component is treated in almos t every experimen t as it was

concept ionalized by Vroom , i.e., as a probability measure-

ment . The methods used vary f r om employ ing probab i l ity

values from 0 to 1 (Mitchell and Pollard , 1973) to

employin g either a 5-point or a 7- point scale (Mitchell and

Nebeker , 1973). The consistent application of measuring

expectancy as a probability is indica tive of few problems

with its measurement (Mitchell , 1974).

Instrumentalities. This component was described by

Vroom as a -1 to +1 outcome-to-outcome relationship. Yet ,

Mitchell (1974) finds that most ~esearchers disregard this

cor re l a t ion  sugges t ion . Ins tead , they measure  instrumen-

t a l i t y  as a p r o b a b i l i t y  and , t h e r e b y ,  neg lect  the n e g a t i v e

portion of the instrumentality relationship . Whether or

not this miscons trual of Vroom ’s formulation impacts the

pred ictive ab ili ty of expectancy theory is sti ll unknown .

Compound ing , riot correcting, the m isconstrual of the meas-

ur ement of ins trumen tali ty is the tendency to m iscons true

the valence measuremen t .
q

Valence .~~ As just alluded , the valence mea sures  u sed

seldom conform to Vroom ’s assumption that the valence of

outcomes take on a negative, as well as positive , range.

The abs ence of negative valences or negative instrumentali-

ties precludes a negative valence score; in turn , only

positive valence scores preclude the generation of a negative

19
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f o r c e  s c o r e .  Such imp l e m en t a t i o n c l ea r l y supplants t h e

Vr oom tormul at i ~n o f f o r c e  . In pri rt i cii i a r , one loses s 1 g u t

a l  the directiona l aspect of f o r c e .

R e s e a r c h  Results w i t h  Fxj~e c t a n c y T heo r

lii reviewing expectancy theor re~ oa rch f i n d  i ngs ,

M i tche 11 (1 97-1 ) d r a w s  t h is encourag ing obse i-vat i on about

the valence model.

Almost every test of the valence model produced
St rong s I ~n i i i  cant findings . A isa , t he more accur —

a t el y the invest igat ion rcflecte~ the o r i gi n a l  \ rcn im
mode 1 , the better t lie res u l t s  . Thus  , we h a v e  f a i vi v
cony inc int z evidence that this model has J)TCdi ct ive
u t il it r (Mitch e ll , 19 7 4 ) .

As for the force model , Mitchell (1974; notes its

research findings are not as good as t lie valence mod e l ’  s

res u I t s , bu t t her are ~cnera liv support ive ; a ga iii , he sug —

gest s a c loser t heoret ica I rep r o s e n  tat ion in I gu t  reduce  the

a in oiin t o I v a r I arice tin a C 0 U lit e d 0 r i ii t lie o i-ce 111’) d e 1

p r e d i c t i o n .

Expec  t an c v t h e or v  has been test ed a ga i n s t  a it er n at  i ye

theories , and the r e s e a r c h  f i n d i n g s  are mixed. Tn the case

of an experiment (Yuk I , W e x  1ev , and ~e\-more , 1 9 T ’ )  con cerned
- -  -w i th sal ar r s c h e d u l e  and amounts a I I ect upon behavior , a

noncogn i t i ye  Sk I tiner i an rippi-oach pre~-ed t o he ci en rl 
~ 

better

in predict i on t h a n  t lie force m ode I . A st tid ’- of •i oh sat i s fac —

t ion hr Wa n ous  and  E r i w l  cv (1 97 .
~

‘ ) compa red the ~-a 1 ence m o d e l

w it ii a n um b e  i of discrepancy - t vp e  models - The ii find i ngs

s u p p o r t  e x p e c t a n c y  theory , hu t the ~a l en c e  m o d e l  d i d  n o t
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fare so well against a zIV/iV model in predicting job satis-

faction (Sobel , 1971).

The impl ications of all the expectancy theory research

in Mi tchell’ s (1974) summation are twofold. One , the theory

manages consistent positive results , in spite of the differ-

ing criteria predicted , the differ ent samp le populations

invo lved , and the vary ing measurement approaches used.

Second , the orig inal theory still requires testing and

emphasis rather than premature rejection or refinement . The

impetus of this research has this perspective in mind.

21



III . Methodology

Expectancy research methodology and resul ts have been

m ixed , and the tendency has been to miscon strue or refine

Vroom ’s concepts during the measurement process (Mitchell ,

1974). The approach undertaken in this research is to

consistently apply Vr oom ’s explicit or implicit formulation

of the expectancy theory components.

Pol icy Cap tur in g

In his theory of work mo tivati on , Vroom focused upon

the individual , tile voluntary choice situation , and a deci-

sion or behavior intent. According to :edeck (1977) a

research method known as policy captur~j~~ is compa t ib le  wit h

Vroom ’s definition of motivation and his development of

expectancy theory . Besides providing a within-subjects

analysis , policy capturing permits focusing on the motiva-

ti onal elemen ts which affect a person ’s deci sion behav ior.

Specifically, this methodology allows incorporation of such

questions as how does an indiv idual comb ine outcomes , wh ich

outcom es are more impor tan t , and how do the circum st ances

(instrumentali ties and expectanc ies) affect the per son ’s

effort.

Policy capturing involves information processing and

deci sion making. It attempt s to capture an indiv idua l ’s

cogn itive processing of information available to him in

dec iding to act . With this methodolo gy the empha sis is on

the uniquenes s of a per son’s weighing, combin i n g , and in te-

22
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gra t  ing of in f o r m a t  ion in o r d e r  to  make  a dec is ion (Ilof f m a n ,

1960). Pol icy capturing certainl y appears suitable for

testing expectanc y theory , and the use of multi p le regression

anal sis is t h e most appropriate of the 1)01 icy capturing

techni ques (:edeck 1977 , Slovic and Lichte nstein , 1971).

P o l i c y  c a p t u r i n g  allows the researcher to const i-uct a

dec is ion making exercise whi cl-i circumvents rd ance  on the

respondent ’ s self-report of his decision hehavio i- . That is ,

1)01 icy capturing permits derivati a of  inferi-ed , ohj oct ire

i m p o r t a n c e we ights for outcomes rather than rely ing on stated

su b j e c t i v e  w e i g h t s  t h a t  are typically misleading (Slovic and

Lichtenstc in , 1971). Moreover , while polic Y capturin g alters

the coml )lcxities of “real” decision making into c o n t r i v e d

artificial situations , the decisions unde m - both contrived

and natural set t ings h a v e  been dem onstrated to be hi g u y
similar (Brown , 1972) .

So 1)01 icy captu l- ing amounts to quant i ficat ion of the

decision and the decision making process i n  t he  fo rm of a

multi p le regression equation . Foi- examp le , the i-egres sion

equation

= h 1x 1 
+ b x ,  + - - -

is c1ear1~- equivalent to \‘room ’s valence model when is

the prediction of the decision maker ’s valence fot- a iob ,

are his va l ences of the outcomes associated i~ ith

the job , and x 1, k are the values of the perceiv ed

_ 
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instrumentality relationships between the job and the asso-

ciated outcomes.

Thei-efore , the methodolog y emp loyed in  this thesis will

be policy capturing throug h regression anal ysis because of

its appi i cab ii it ~
- and i t s  adequacy . The rema inder of the

chapter addresses the development and desi gn of the decision

making exercise.

Problem Identification

A s i n d i c a t e d i n Ch a p t e r  1 a n d r ecom m en ded in Ch a p t e r II ,

this thesis is desi gned to test the power  of t h e  v a l e n c e

model i n  predict ing a person ’s lob preference and til e force

model in predicting a person ’s lob choice. Moreover , the

assumption in the force model that valence is multiplied hr

the expectancy will he tested against tile alternat ive that

the valence and expectanc y components i n t e r a c t  i n a n ad d it ive

f a s h i o n .

~~pu1at ion Identification

The questions of which job an i n d i v i d u a l  p r e f e r s  and

w h i c h  j o b  a p e r son c h ooses are pertinent to the author and

h i s  pee r s  as g r a d u a t i n g  AN T  s t u d e n t s .  T h e r e f o r e , a log i c a l

and convenient choice for a sample population for the expect -

ancv theory experiment was those Air Force officers willing

to he participants in a decision making exercise.

The desired sample size was at least 40 , and based upon

a historical 50% return rate foi- simi lai - decision making

_____ 
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exerc ises, exercises were randomly distributed to 80 AFIT

students. It was hoped  t h a t  more  t h a n  5 0 %  w o u l d  p a r t i c i p a t e

because of the pertinent topic , p lus the incentive of feed-

back if requested.

Identification of Job Selection Criteria

Regression analysis is a powerfu l means for predicting

quantitative decisions made on the basis of specific criteria

(Slovic and Lichtenstein , 1971), hu t de te r m i n i n g the cri ter ia

can be a problem . (Throughout this study, the terms criteria ,

outcomes , and factors are used interchangeably. ) Possible

sources for the criteria include historical data , per sonal

experience , expert opinion , and/or in tui t ion. Al though no

historical data of job selection criteria exist for graduating

AFIT stud ents , there is quasi-comparable data available from

research on other college students (Vroom , 1966). It may be

argued that the only expert in divulg ing a person ’s prefer-

ences and choices in job selection is the person himself ,

hut there are surely some criteria applicable to all

graduating students. Personal experience and intuition

recognize that a person Wefers different outcomes at differ-

ent times , and the same outcome may he unattractive , incon-

sequen ti al , or attractive depending upon his circumstances.

These ideas of som e commonali ty and som e tim e dependenc y in

job selection decisions are supported by the Air Force Form

90, the Air l orce offic ers ’ assignment “dream sheet” .

The “dream sheet ” is a logical starting point for

25
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det e Film inn t ion of c om immo n o u t  conies to be used i n  the

dcc is ion making e x erc  i so , but  V r o o m  ‘ s thee rv i s an m d i  -

vidua l model and suggests that all outcomes associated ~ i t h

an ass i gn m e n t  s h o u l d  he in c  I uded  in the va I ence m o d e l  - l i i i s

unfortunate confli ct with expectanc y tii e crv is inevitable

when thei-e ai-e so m a n y  o u t c o m e s  t h a t  the use of a In ii lac -

t o r i r i l design becomes prohibit lye. Pract ic al it ’ overrides

t h e  t h e o ry  in t h i s  s i t n a t  ion , rind t he net loss to t he node I ‘ s

p red i Ct ire capabi lity i s unknown and hope full V i n s  i gn I ii cant .

The f ac  to t - s so Ii ci ted on t h e  ‘ ‘d r eam sl ice  t ‘‘ a i-c an

o f f i c e r’s

i . i)utv position pro I e i - e n c e
. Base  p r e f e r e n c e

3. State preference
4. Geograp hic pre I er e n ce
5. M a j o r  command  1)r e t e r e m l c L ~
h - Ca i-eer broa dening r i.e Ic r enc  e

- R a t e d  supp I cment prefer ence

Obvious Lv , there is p oss i hie ovet - I rip , and  c 1 e a r  i ~ , t lie i-e mnr l v

he ot hei- out comes cons i dered by an of Ii cc i- .

To I rec m d c  onm i tt ing othem - key cons ide i-at ions , the

author asked two It- iends with di ffei-ent back grounds to pro—

v ide him w it Ii the fric tot- s t her coil s i dcr in making a I

choice. One list was so extensive it would qualif y as

exhaust ire in ac co i~ii w 1 t hi Vroom ‘ s t bee rv - Tb i s I i st  ( :\ppCii -

d i x A) of 2 1 factors con t a ins o~-e r I ap and w a s  cons  i dei-ab lv

abbreviated to a list of only five facto t- s. Although a

substantial reduction , five factors are consistent with most

m d i v  i d u a l s  capac it\- for inco rpot -rit i o n  i n t o  t h e i  i dec i s i o n

2 ti 
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making process (Slovic and Lichenstein , 1971). Moreover ,

four or five factors that are very appropriate will account

for about 80% of the variance in the decisio n process

(S1o~ ic and lichenstein , 1971). The five outcomes deemed

appropriat e for an M IT graduating student were :

1 . geographic location
2. famil y needs and desires
3. overall professional growth and career

development
4. promotion to the next rank
S. utilization of special kno~ led ge and

s k i  i l s

\ i r c t e s t  ( A p p e n d i x  F) of t h e s e  f i v e  o u t c o m e s  i.as

co n d u c t e d  to  g a i n  i n s i g ht  i n t o  t h e i r  v a l i d i t ~- . E i ghteen

c l a s s m a t e s  were asked to rank these factors and any three

other factors in order of importance to them in choosing

their next job. The results (Appendix C) indicated that

the five factors were virtuall y free from competition , that

overall career development was overwhelming ly the most

important , and that promotion , utilization of skills , and

geograp hic location were essentially the same in importance.

The overall career development factor was excluded from

the decision making exercise because it was felt that this

factor overlapped with factor numbers 4 and 5 in people ’s

minds. The other four outcomes appeared promising as pre-

dictor variables of job preference and job choice. Although

it was neither mentioned nor derived from the pretest , the

factor of expectancy was included in the decision making

exercise in order to test Vrooni ’s force model.
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Desig n of Dec ision Making Exercise

The physical format of the decision making exercise is

partially depicted in Appendix D. It consists of two sec-

tions. Section I gathers demograp hic information ; the second

section requires the respondent to rate 32 hypothetical jobs

in terms of their attractiveness (valence) and in terms of

his effort (force) for each based only upon tile stipulated

outcome s.

The four factors associated with each job valence

decision were : geographic location , working conditions ,

utilization of special skills and knowled ge , and be in g

promoted to the next higher rank. Each of the factors is

described as either very p o s i t i v e  or very  n e g a t i v e .  A v e r y

positive outcome is indicative of a +1 instrumentality asso-

ciation ; a very negative outcome represents the -l instru-

mentalit y association . This correlation between a particular

j o b  a n d t he ass oc i a t e d  j o b  ou t c om es is as conceived h)- Vroom .

The attractiveness rating (Decision A) corresponds to

the student’ s valence for the job according to the four

factors and their outcomes. The scale of -5 to +5 was

selected to be congruent with Vroom ’s formulation of valence

as “a wide range of both posit lye and negative values ”

(Vrooni , p. 15 , 1964). The word attractive was chosen as a

suitable synonym for valence since Vroom (1964) referred to

valence as an attraction , and Mitchell (1974) considered

attractive as the closest t e r m  to Vroom ’s definition of the

valence concept.
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After a respondent makes his valenc e decision , he is

given the likelihood lie can get tile job if he seeks it. The

probability is communicated as either low (.2) or h i gh (.8),

and then the respondent is asked to indicate how much effort

he would exert to get ot- avoid the job , considering its at-

ti-activeness and the expectanc y informatio n . The individual’ s

rat ing of effort represents his mot i v at  io n al  fo rc e f or t h e

job. Again , both negat ive and positive values aie used to

he consistent with Vroom ’s concept c f  force.

So the desi gn of t h e decision making exercise parallels

Vroom ’ s concepts as closely as possible. hlowev et- , the pa r t i -

c i p a n t s  a r e  onl y told that the exercise will be used to test

se v e r a l  hy p o t h e s e s .  No ment  ion i s  made of e x p e c t a n c Y  t h c c r \

bec au se so m e st u de n t s  m ax - h ave  be en e xp osed to  a ma n age m en t

c o u r s e  in  w h i c h  e x p e c t a n c y  t he or ~- was  d i s c u s s e d .

29
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11 . I)ata Ana1y s i~ and Results

Of the 80 decision making exercises randomly distributed

to ANT students , 68 exercises were returned. Only f our h ad

to be discarded due to incompletion of the exercise or re-

ceipt after the cutoff established for the analysis. Thus

the usable response rate was 80~ , and nearly 50% requested

feedback on their decision making. A partial copy of the

exercise is presented in Appendix P.

I nch respondent’ s decision making data was coded and

punched into three standard IBM cards. Card 1 contained the

demographic information , the subjective weightings of the

five factors used in the exercise , the rep ly to the feedback

o f f e r , plus identif ying numbei- s for the card and the respond-

ent. The al phabetic responses to the demographic questions

were recoded into numerical equivalents. For example , an A

response was coded as a 1, a B r e sponse  was coded as a 2 , and

so forth. Card 2 contained the valence (Decision A) responses

and the identif y ing numbers for the card and the respondent ,

A -5 response was coded as a 1 , a -4 response was coded as a 2 ,

and so on up to a +5 response being coded as an 11. Card 3

contained the force (Decision B) responses plus the identifying

number s for the card and responden t .

All data analysis was performed on t u e CDC 6(~00 compu te r

using the multivar iate capabilities provided by the Statisti-

cal Package for the Social Sciences (SPSS) ~N ie , et al ., 1975).

The specific statistical techni ques used were : one-way

—

~ 

-~~~~~~~ — 
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frequency d ist r i b u t  i o n s , imm u l  t i p le  r e g r e s s  ion , m u l t  i v a r i a t  e

analvs is of vai-iance ~MANOVA ) , 1-test , and Peat-son product -

moment  c o r r e l a t i o n s .

I n i t i a l l y , a f r e q u e n cy  d i s t r i b u t i o n  was  o b t a i n e d  to

d e t e r m i n e  t h e  p r o p o r t i o n  of r e sponse s  fo r  eac il  ques t  ion .

In p a r t i c u l a r , t he f r e q u e n c i e s  r e v e a l e d  t h a t  t h e r e  i s  suf-

ficien t dispersion in the responses to t he  v a l e n c e  d e c i s i o n s

and the force decisions to allow f o r  subsequen t m e a n i n g fu l

a n a l y s i s . The umerical results of the frequenc~- di strihu-

t ion s for the demog i-ap hics , t h e  r e s p o n d e n t s ’ suh i ect ire

w ei ghtings , their valence decisions , and their force

d e c i s i ons a r e  s umm ar i  :ed in  A p p e n d i c e s  P t h r u  II , r e s p e c t  i v e l v

I. The Valence Model

The d e c i s i o n  m a k i n g  ex c i - c i s e  ( r e f e r e n c e  A p p e n d i x  D)

limited the outcomes a s s o c i a t e d  with a job valence (Decision

:\) to  fou r . Then , t h e  v a l e n c e  model  fo r  p r e d i c t i n g  :\FIT

students ’ j o b  p r e f e r e n c e  b e c o m e s :

= 
~~= 1~~~~ k

1 j k ~ ~~l
1 j l  + + V 3 I~~3 +

wher e

V 1 = V a l e n ce o f j o b  i

= V a l e n c e  of g e o g r a p h i c  l o c a t i o n

= Valence of working conditions

= Valence of utilization of special skills and
- knowled ge

= Valence  of be ing  promoted to the next hig he r
rank

31 
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I - Instrumental it~ of job j for geographic
location

‘j2 
= Instrumentalit y of lob j for working conditions

= I n s t r u m e n t a l i t y  of oh I for use of specia~- ski 1 is and k n o w l e d ge

I~~4 = I n s t r u m e n t a l i t y  of j o b  j for being promoted
to the next higher rank

The i n s t r u m e n t a l i t i e s  in the experiment are communicated as

being either verr posit ive (+1) or vel-\- negative (-1). ic ith

a p e r s o n ’ s v a l e n c e  d e c i s i o n  as t h e  c r i t e r i o n  v a r i a b l e  and

t h e  a t t e n d a n t  set  of i n s t r u m e n t a l i t i e s  as the p r e d i c tor

v a r i a b l e s  a i -e g r e s s i o n  analysis captures the valence for

each of the foui- outcomes in the form of the regression

coe f f i c i e n t s  or b e t a  w e i g hts. Mere importantl y , the rcgi-es -

s io n a n a ly s i s  p r o v i d e s  t h e  d e g r e e  t o  which the valence m o d e l

captures the person ’ s variance in the d e c i s i o n  making p r o c e s s .

The i n d e x  used as an indication of til e p redictive power of

t he  m o d e l  i s  R 2 , the amount of va t -  i ance  in the va le~ ce dcci -

sion process explained by the summed products of t h e valence

and ins trum entalit y components.

Whe n capturing each Ai :IT st u de n t ’ s j ob v a l e n ce d cc i  s i  on

the smallest R was .33 and the  hi ghest R was - ~~ ; tbe mean

R2 for the ~4 students was ~3. So , each student applied his

own j o b  v a l e n c e  poi  i c y  with a f a i i - lv  hig h degree of cons i s-

t ency , and in this exper~ ment Vi-oom ’ s valence model indicated

cons i det-ahie predict ive pow et- . As would be exp ec t ed , t h e

emp hasis placed upon the four o u t c o m e s  v a r i e d  f r o m  student to

32
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student. Appendix I contains each respondent ’s R 2 as well as

his beta weights (valence) placed upor. the four outcomes.

When capturing the job valence model for the entire

group conibined , the R 2 diopped to .59. The decision con-

sistency for the individuals taken as a group decr eased

because of disagreements among individuals about the valence

of the various outcomes (Reference Appendix I) . This result

tends to highli ght the fact that Vroom ’s model is more appro-

priate as a model for individuals. The group R2 and the beta

weights with their F-test si gnificance levels are provided

in Appendix J.

II. The Force Model

The decision making exercise (App ndix D) contained all

the force model components. The valence component (Decision

A) was previously gathered as described; subsequently, the

expectancy comp onent (likelihood information) was given as

ei ther .2 or .8. Then , based upon this attractiveness and

l ike l ihood inf orma ti on , the force compon ent (Dec isi on B)

was gathered .  Theref ore , the force model for predicting the

AFIT studen t ’ s force f or a spec i f i c  j o b  bec omes :

F- = F. V.
3 3 3

where

F. = Force on the stud ent to exer t ef f or t j

E. = the strength of the Expectancy that effort j
w i l l  be f o l l owed by job j

V~ = Valenc e of job j
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force decision is Decision B.

Constraining the data to only negatively valent deci-

si ons , the t-test rejected the null hypothesis; with the

positively valent restriction on the data the null hypothesis

was again rejected. Both t-tests indicated that the theore-

t ical f orc e wa s stati st i c a l l y  d i f f e r ent from the ac tual forc e

decision made at the .000 significance level. The mean

differences and t values are given in Appendix K .

The second null hypothesis cons idered was : no difference

exists between the means of the force decision based on a low

expectancy (.2) and the force decis ion made on the basis of a

high expectancy (.8). Acceptance of this hypothesis would be

con trary  to Vroom ’s theory of force as directly proportional

to the expectancy component .

Whether the data was only positively valent or only

negatively valent , the imp lication of the t-test results was

the same . There was no statistica l differenc e between the

force dec ision based upon a low expec tance and the force

dec ision made when expectancy was high. Appendix L shows

the t-test results. Since the null hypothesis cannot be

rejected , Vroom ’s conceptualiza tion that force is proporti on-

al to the expectancy variable was not supported.

The third null hypothesis considered was : no difference

exis ts between the m eans of the valen ce decis ion and the

force decision . Acceptance of this hypothesis would contra-

dic t Vroom ’s formul at ion that the force pred iction is less

than the valence prediction when the expectanc \- is less than

35 
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one.

The force was statist ically differ ent from the valence

decision but in the opposite direction hypothesized when

considering only the negativel y valent subset. That is ,

the mean force decision was greater than the mean valence

d e c i s i o n .  The t-test results are contained in Appendix M .

Again , Vroom ’s hypothesized formulation was not supported.

In the case of positive valent job constraints , Vroom ’s

formulation was supported by the t-test results. There wa~

a statistical difference in the hypothesized direction

(force less than valence) between means of tile valence and

force  d e c i s i o n s .  The r e s u l t s  are p r o v i d e d  i n  A p p e n d i x  N .

Therefore , all three force model llvpotheses su4gested

by Vroom ’s expectancy theory are r e j e c t e d  in t h i s  e x p e r i m n e m i t

with respect to the constraint of negatively val ei t lobs.

The positive valence situation s only supported the third

hypothesis. Thus far any suppor t  fo r  the force nmodel has

been extremel y tenuous.

Ne x t , t h e  Pea r son  p roduc t  c o r r e l a t i o n  be tween  t h e  v a l e n c e

d e c i s i o n  and t h e  f o r c e  d e c i s i o n  was  c a l c u l a t e d  f o r  c o m p a r a t i v e

purposes  w i t h  t h e  correlation between the theoretical force

and the actua l force decisions. The statistical test fot dif-

ference between correlations provided b~ Snedecor and Cochran

(1967) was used, Again , tile distinction between positive and

negative valence jobs was made to insure that the overall de-

cisions 1%ere not masking the motivational process.

I
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For all 32 job scenarios the correla ti on be tween the

corresponding valence and force decisions was .9299 , while

the theoretical force correlation with the actual force was

.6071. This difference was statisticall y significant at

the .001 level. Considering only the positively valent

jobs , the valence and force decisions correlated .8048 ,

but the theoretical force correlation w i t h  t h e  a c t u a l  f o r c e

decisions was only .1639. Again , this was a .001 statis-

ticallv significant difference. As for the subset of nega -

tively valent jobs the correlation was •
6 7 for tile in lence

and force decisions; the theoretical force correlated .4~ 65

w i t h the  a c t u a l  f o r c e .  T h i s  d i f f e r e n c e  i~ ms also statisti-

cally significant at .001.

Therefore , all comimparisons illd ica ted s t a t i s t i c a l l y

diff erent and hi gher correlations between the valence and

force decisions than between the theor etica l force a n d  the

actual force decisions. The incorporation of expectancy

is undetectable in AFIT students ’ fot-ce decisions concerning

the 32 Ilypot hetlcal Jobs presented. The use of t he  ex- .c t a n c y

variable i s absent from the overall force decision pattern ,

the posit ive valence subset , and til e n e g a t  i v e  v a l e n c e  subse t .

Further Anal ysis of the Force Model

The o b j e c t i v e  of t h i s  a n a l y s i s  w a s  t o  t e s t  t h e  e x p e c t a m l c \

component as an additi i -e vari able in the force model. Regres-

sion analysis was performed for each student and for the

entire group . The criterion variable was the respondent ’ s

.- ~~~~~~~~~~~~~~~~~~ ~~ ~~~~~~~~ _~~~~~.
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force decis ion , and the five pred i ctor variables were the

four job outcomes assoc iated wit h the valence deci sion and

the variable of communicated expectancy. Thus , the force

model for predic ting the amoun t of effort (motivat ional

force) to get or to avoid a job simply becomes:

F. V I .  + V I .  ~~~~~~~~~~~ + V I .  -i- E
3 1 j i  2 j2 3 j 3  4 j 4

where F~ represents the force for job j ,  the subscripted

V ’ s and I ’ s are iden tic a l to the valence model rep resen ta-

tion , and the F is the expectancy factor with values of .2

or .8.

Cons ide r ing  the expec tancy concept as an addi t ive

componen t in the force mode l yielded a R2 for ind ividuals

ranging from .8 to .97. Although the mean R2 for indiv i-

duals was .80 , an analysis of each ind ividual’ s regre ss ion

equation revealed a negli gibl e contribu tion from the

expectancy component in the explanatory power of the force

model. Only eleven of the 64 individuals incorporated the

expectancy component at a significance level of less than or

equal to .05 into their force decision making. Of these

eleven subjec ts , the lar ges t incr eas e in R 2 provided by the

addi tion of the expec tancy variable was .11 ; the smalle st

increase was .01. It is interesting to note that ten out of

the eleven individuals had negative beta weig hts for the

expec tancy component. Appendix 0 contains all 64 individual’ s

R2 and attendant beta weig hts for the five variables.
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The group R2 for the force mode l  u s i n g  expec tancy in an

additive fashion was .55 , but the group incorporated the ex-

pec tancy element at the .054 significance level. Again , the

beta weig ht for the expectancy variable was negative , and

the R2 contribution was less than .10,. A summary of the

multiple regression results is given in Appendix P.

The outcome of the individual regressions and the outcome

of the group regression do not substantiate the additive as-

sumption for the expectancy component in the force model.

Apparently AFIT students do not incorporate the additive

concept of expectancy into their decision making about the

F amount of e f f o r t  they  w i l l  exert to seek or avoid a particu-

lar job.

Fina l l y ,  to see if the students used a multiplicative

interaction between the valence and expectanc\- components in

their force decision making, another regression analysis was

performed. This t ime the regression equation was:

= 
~l

1jl 
+ 

~2
1j2 + \ 3 I J 3  

+ \
4
Ij 4  + (El 11 

+ EI~~2 + EI~ 3 
+ El

14 )

The value of the interaction(s) depend(s) upon the increase in

R2 and whethe i- or not the terms are statisticall y si gnificant.

The regression results for individuals revealed only nine

people derived their force decisions wi th  a ny s t a t i s t ica l l y

si gnificant multiplicative interaction. The R2 increase fo r

these individuals averaged only .03 , and no individual incor-

porated more titan one si gnificant (.05) interactive term .

Similarl y , for the regression of til e group as a whole , the

39
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vari ance exp lained in the foice decision h~ t i le  in tem -act ive

terms beyond the addit ive terms was negl iglhle. All four

interaction terms only increased tile R f r o m  . 5 4 7 4 7  t o  . 5 4 7 9 5 ,

and none of the multi plicative terms had a s t a t i s t i c a l ly

s i g n i f i c a n t  e f f e c t .  The group regression results are given

in  A p p e n d i x  Q.
The r e g r e s s i o n  r e s u l t s  a l s o  o f f e r  e m p i r i c a l  e v i d e n c e

c o n t r ad i ct o i - v t o  \ room ’ s assump t ion that expectancy is in-

corporated into t he  f o r c e  d e c i s i O n . The r e s u l t s  s u g g e s t

t h at  the force decision is best Predicted b’~ t h e  valence

dcci 5 iOn and that expectanc y has no n o t i c e a b l e  i m p a c t  upon

the student ’s force decision .

III. Summary

The results of the valenc e model analysis certainl y

support Vi-oom ‘ s h pothesis for predict ing I oh preference -

The results of all t he  f o r c e  model  a n a ly s e s  d e f i n i t e l Y  con-

tradict Vroom im ‘ 5 h v p o t h e s  is  fo r  i n c o r p o r a t i o n  of t he  expec -

t~1ilcV component in predict ing a subi ect ‘ s force toward or

awa~- front a sp ecific l o b .

40



V . SUMMARY AND CONCLUSI ONS

I . Summary

The purpose of this thesis was twofold. The first

objective was to test the power of \room ’s valence model in

predicting an AFIT student ’s job preference; the second

objective was to test the power of Vroom ’s force model in

predicting an AFIT student ’s effort in relation to seeking

or avoiding a job.

The research methodology employed to accomplish the

tests was a decision making exercise desi gned to capture

the student’ s policy of preference and his policy of effort

for the 32 hypothetical jobs. Each of the 64 partici pants

in the experiment was asked to consider only the four job

outcomes sti pulated in making his valence decision ; then the

expectancy information was given , and a fo rce  deci sion was

required.

Regression analysis was the technique used to capture

the valence decision policy for  each studen t and f or the com-

posite group . The R for individuals averaged .83 , indicative

of consistency and predictive power in the valence model for

individuals. The group R was .59 , i nd ic ati ng d i f f e r e n c es

amo g the students about the valence of the various job

outcomes.

The multivariate analysis of variance (MAN OVA ) r e s u l t s

indicated that there was no statistical difference between the

valence and force decisions , contrary to Vroom ’ s conceptuali-

zat ion of expec tanc y into the force model. Consideration was

41
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I

then given to the possibilit y that t h e  o v e r a l l  d e c i s i o n  pat-

t ern i~as  obscuring \room ’s conceptuali zation. So a distinction

was made between the positivel y valent and the negatively

valent decisions , and further anal \’sis on these subsets was

performed. The h y p o t h e s i s  t h a t  no d i f f e r e n c e  e x i s t e d  b e t w e e n

the theoretical force (the student ’ s valence decision multi-

plied t i m e s  t h e  c o m m u n i c a t e d  e x p e c t a n c y )  and t h e  a c t u a l  fo rce

decisions ( the student’ s force decision rating ) was rejected

fo r  b o t h  s u b s e t s  on t h e  b a s i s  of t-tests. Tile hypothesis

t h a t  t h e r e  w a s  no d i f f e r e n c e  in til e f o r c e  d e c i s i o n s  made w h e n

t h e  exp e c t a n cy wa s low an d wh en i t  was h i g h w a s  n ot r e j e c ted

for either subset , but this contradicted Vroom ’s theory that

force is proportional to the expectancy variable. The hypo-

thesis that there was no difference in the valence decision

and the force decision was contradicted for tile negativel y

valent subset case and confirmed for the positivel y v a le n t

case.

Next , the Pearson product moment correlation between

the valence decision and the force decision was calculated

to test for a statistical difference with the correlation

between the theoretical force and the actual force decisions.

Althoug h the subset distinctions i~ere a g a i n  c o n s i d e r e d , t h e

results were the same . Tile difference was significant , and

the correlation between the valence and fot-ce decisions was

hi gher whether or not a subset constraint was imposed .

A regression anal ysis to test t ue expectanc Y component

4 2

- -~~~~~
-

~~~
- — - - - - - -   

~~~~~~~~~~~~~ - —- ~~—— ~~~~-- 
- - - -- - . .



-
~~~—- - -.--- --

~~ --~~~~~~~
-

~~~ 
— - - —- -

~~~~~~~~~
- - - - -

as an a d d i t  ive variable in the f o r c e  m o d e l  yielded neg l ig ihle

to  n i l  c o n t r i h u t  i o n s  t o  t i l e R~ v a l u e . A fimlal r e g i - e s s  lol l  l~~~5

performed to see if the student included a m n u l t  i p i  i c a t  i v e  i n —

teract ion b e t w e e n  the v a l e n c e  and e X p e c t a i l Cv  c o m p o n e n t s  i i i

their force de cisiomi making. The i-egression results showed

t h a t  t h e  m t  ct - ac t  i ye t e m s  p r o v  i ded ne i t  i ler  a subs  t ant i al nor

a s i g n i f i c a n t  c o n t r i b u t  i o n  t o  t h e  p r e d i c i t i v e  p o w e r  of t h e

f o r c e  m o d e l .

II. Conclusions

Based  upon t h e  1- egi -e s s  ion a m i a l  si s results , V r o o m ~i ’ s

va lence model was c l o a m - i v s u p p o r t e d  i n  t hi s exp el i m e n t  -

The av e  rage R of - S 3 f o r  a n A F 11 student ‘ s ~
j ob ~a 1 once

m odel was i nd i cat i ye o I st tong p i-ed i c i t l ie poi~ 01 f o r  V r oo mu s

valence model. The gt-oup R2 of - 5~) a l s o  l e n d s  support to

the pred icitive uti l it \ of the job valence model.

The fo i c e  m o d e l  t h e o t - i z e d  by \ i-oom w a s  n e t  s u p p o r t e d

by th is research. The i n c o r p o l - a t  ion  of e x p e c t a n c y  by an

AF IT s t u d e n t  in  m a k  i n g a j oh f o r c e  dec is i on i~ a s  n o t  evidenced -

Based  upon t i le  ~I . -\ N ~~V .-\ results , t i l e t — t o s t  r e s u l t s , t h e

c o r r e l a t  ion i - c su l t  s , and  t h e  r e g r e s s i o n  r e s u l t s , t i l e e x p e c —

t anc v component offers IlO exp  I ana  tel power in t h e  A I IT

student ’ s job force model.

Il l .  iur t ber Research

F u r t h e r  r e s e a r c h  u s i n g  t i l e  same m ethod ele v am i d different

suh j oct s i s icc omm emmi ed to sub ~ t a n t  i at e that e xl’ec t an c v  h a s  no

influence upon the s t u d e n t  ‘ s I oh 101 c c d e e m s  i o n .

13
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APPENDIX C

Results of Pretest for Job Selection Outcomes

Factor Mean Rank Std Dev n 1 8

Geograp hic location 3.89 1.41

Family needs and/or 2.50 1.15r des i res

Overall career development 1.72 1.02
and prof ess ion al grow th

Promotion to the next 3.39 1.04
r ank

Utilization of your special 3.78 1.35
ski lls and knowl edge

Note: The few factors specified other than those
listed above seemed to belong to one of
the five factors listed .
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APPENDIX D

A Dec is ion M a k i n g  E x e m - c i  se fo m - AF O f f i c e r s

This decision making exercise is desi gned to inv e sti gate

how i n d i v i d u a l s  m a k e  t h e i r  j o b - s e l e c t i o n  d e c i s i o n s .  Y o u r  cc -

operation in this research w ill be both s incere l\- appreciated

and strictl y confidential.

The exe m - cis o contains two sections. Section 1 simp ly

i n v o l ves  general i n f o r m i m a t  ion a b o u t  y o u r s e l f ;  Sec t  i o n  TI re-

quires you to make sevoi-a 1 j o b  c l -ic i c e s  . From t h i s  i m i f o r n m a

t ion , several hypotheses w ill be st at i st i c;m 11 ‘~ t e s od

concerning how i n d i v i d u a l s make jo b - so heel i o n  deci sions i~~h

r e s p e c t  to t h e  j o b  f a c t o r s  p r o v i d e d .  The m u - s u m ! i s  w i l l  I c

incorpo l-at ed in a m a  st c i s t l i es  i s a t  t lie \ I r lu ’ i c e  I a s t  it ut

of Technology .

If von s~ant to know how v e t m r  dec  i ~ t o n s  cen’I’a me w m B

tho~ e of your co m tempe ra r i o~- , a simm ni a iv com’ ipa m son w m 1 I ho

mi m a i  led to you U~~~Ofl con p lo t ion o~ the research. lo receivo

th i s inform na t I on , ~ 
[c a s e  p m -  i at  von r nam m me and  a d d  m e s s  i n  t Fe

space p r o v i d e d  at the end of the oxerc iso.

T h a n k  y ou  Fe r von r p a m  t I c  ip at I ‘ i i
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I’RIVACY __STATE M ENT

In accordance w i t h  p a r a g r a p h 30 , APR 12-35 , th e follow-

i ng  i n f o r m a t i o n  is p r o v i d e d  as r e q u i r e d  b y t hi e P r i  vac~- A c t

of 1974:

a. Authority

(1) 5 U.S.C. 301 , Departmental Regulations: and/or

(2) 10 U.S.C . 80-12 , Secretary of t h e  A i r  Force ,
Powers anti Duties , Delegation By.

b . Pr inc ipal purposes. The decision making exercise
is being conducted to collect information to he used in
research aimed at i I luntinat ing and p r ey  i thing i n p u t s to the
s o l u t i o n  of p r o b l e m s  of i n t e r e s t  to  t h e  A i r  Force a n d/ o r  DOD .

c. Routine uses. The d e c i s i o n  m a k i n g  d a t a  w i l l  he
c o n i -e r t e d  to  i n f o r m a t  ion  fo r  r e s e a r c h  use  tow a rd m a n a g e m e n t
related problems . Results of t h e r e s e a r c h , b a s e d  on ti -ic
data provided , will he i n c l u d e d  in a w r i t t e n  m a s t e r s  t h e s i s
and may also he included in p u b l i s h e d  articles , reports , or
texts. Distrihu t ion of t h e  r e s u l t s  of t i - ic  r e s e a r c h , based
on t h e  d c c i  s io n making ex e r c i s e  d a t a , whether in w r i t t e n
f o r m  or orall \- presented , w ill he unlimited.

d . Pa it i c i pa t ion i n  t i m i s dec i s i on n i ak  i ng cxc i-c i se i s
e n t i r e l y  voluntar y .

e . No a d v e  i-se ac t ion of any k m d  mn a v be t a k e n  ag :m i m i s t
an~- m d  iv idual wh o elects not to partici pa te in any or all
of this exercise.
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SECTION I

Genera l Informa t ion

Please circle the response that is most applicable or
fill in the blank.

1 . Wha t is your curr ent rank?
A. 2nd Lt D. Major
B. 1st Lt E. Lt Col
C. Capt

2. What is your time in grade?

A. Less than 1 year
B. At least 1 year but less than 2 years
C. At least 2 years but less than 3 years
D. At least 3 years but less than 4 years
E. At least 4 years but less than 5 years
F. At least 5 years but less than 6 years
C. At least 6 years but less than 7 years
H. At least 7 years but less than 8 years
I. At least 8 years but less than 9 years
J. At least 9 years but less than 10 years
K. 10 or more years

3. What is your time in service?

A. Less than 2 years E. 8 years but less than 10
B. 2 years but less than 4 F. 10 years hut less than 12
C. 4 years but less than 6 C. 12 years but less than 14
D. 6 years but less than 8 H. 14 or more years

4. What was the Duty Air Force Specialty Code (DAFSC) f or
your last job ? ___________________________

5. In what discipline did you earn your undergraduate degree?

A. Engineering D. Sciences
B . Management P. Arts
C. Business/Accounting F. Other (Please specify)

6. In what discip line are you earning your masters degree ?

A. C ivil Eng C . Eng Physics
B. Electrical Eng H. Nuclear Eng
C. Systems Eng I. ASTRO Eng
P. Systems Management J. Computer Systems
E. Ups Research K. Other (Please specif\ )
F. ,\ERO Eng
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7. Wha t is your age?

A. 21 or less E. 36-40
B. 22-25 F. 41-45
C. 26-30 G. Over 45
P. 31-35

8. Wha t is your sex?

A. Male B. Female

9. What is your marital status?

A. Single D. Separated
B . Married E. Widow/Widower
C . Divorced

10. Indicate the ages of your children , if any .
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SECTI ON II

Dec is ion Mak ing Exercise

Th is sec t ion conta ins a dec is ion making exerc ise.

During the exerc ise , you should assume that you have been

notified that you will soon be reassi gned . A number of

jobs are available to you . These jobs do not differ from

each other in any respect , except for the factors that are

described to you in each instance. In each case , you are

asked to make two decisions. First (Decision A), you

shou ld jud ge the attractiveness of the job , based upon

the outconmes associated with the four key factors presented

to you. Sec ond , (Decision B) you should decide how much

effort you would exert in relation to the job , based upon

all of the information provided to you about the job.

Work briskl y , but do not hurry. There are no “corre ct ”

or “incorrect ” decisions for these cases so express s-our true

feelings and intentions. You should attempt to finish the

complete exercise in a single sitting, which should take

abou t  15 minutes. Thank you for  s-our cooperation in parti-

cipating in this study .
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Of ti-ic 32 jobs , only Job #23 and JO1) #24 are extracted to g i v e
an idea of tim e decision making forniat.

JOB # 2 3

Tim e font -  f a c t o r s  and  outcomes shown below are associated with
this job in the ways describe d .

The relationshi p between this job and

- -your a s s i gni mment  to  a f a v o r a b l e  geograp h i c
location is PRY NI C-\T1 V II

- - the work  cond i t  ons y o u r  fain i lv w a n t s  von
to have (TDY , stress , overt line , etc) is . \TRY NECA TI \i

- - t he u t i l i z a t i on of your special
skills am-id knowled ge is F RY P O S I T I V E

— -being promoted to t i m e  n ex t h i g her  r ank  i s  V E RY N E C : \ T 1\ l

D E C I S I O N  A. W i t h  t he  f a c t o r s  and outcomes shown above in m i n d ,
indicate t h e  a t t r a c t i v e n e s s  of t h i s  j o b  to  y o u .

-5  - 4  -3  - 2  -l  0 + 1 + 2  +3 + 4  +5
\em y Very

Unattractive Attractive

Further I n f o r m a t i o n .  I f  you decide to seek this job , tEme
likelihood von can get  it is ~~~~ (probability = S0~~)

DECISION B. With tim e attractiveness and likeli h ood informa-
t ion from above in mind , m d i  cate how mnu c h e f f o r t  von would
exert in relation to this j o b .

-5 - 4  - 3  - 2  - l  0 + 1 + 2  + 5  + 4  + 5
Creat effort Creat eff ort
to avoid it to get it
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JOB # 24

The four factors and outcomes shown below are associated
with this job in the ways described.

The relationship between this job and

- -your assignment to a favorable geograp hic
location is PRY POSITIVE

- - the work condi t i on s your f am i ly wan ts you
to have (TDY , stress , overtime , etc) is . . VERY NEGA TIVE

--the utilization of your special
skills and knowledge is VERY POSITIVE

- -being promoted to the next hig her rank iS . VERY P O S I T I V E

DECISION A. With the factors and outcomes shown above in mind ,
indicate the attractiveness of this job to you.

-5 - 4  -3  - 2  -l  0 +1 +2  +3 +4 +5
Very Very

Un a t t r a c t i v e  A t t r a c t i v e

Further Information. If you decide to seek this job , the -

‘

likelihood you can get it is low ( p r o b a b i l i t y  2 0 % ) .

DECISION B. With the attractiveness and likelihood informa-
tion from above in mind , indicate how much effort you would
exert in relation to this job .

-5 - 4  -3  - 2  - l  0 +1 +2  +3  +4 + 5
Great effort Great effort
to avoid it to get it 
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A F I N A L  D E C I S I O N

Please indicate the relat ive i mimpo l-tance von  b e l i e v e  von

I ) l~tced upon t h e  f i v e  c r i t e r i a  d u r i n g  t i m e  e x o r c i s e  b y d i s t i i -

hu t  i n g  100 po ir ~t s  a m o n g  these criteria. The m o s t  im p o r t a n t

job factors , as von perceive it , w ill receive the most [)oints ,

and so on.

CRITFRI ;\ ASSIGNED POINTS

Your a s s  i gm im r em l t to a
ta~ orah1e g e o g r a p h i c
b eat ion 

__________________

The w o r k  c o n d i t i o n s
your fani ii v w a n t  s y ou
to have (TOY , stress ,
overtime , etc.)

The ut i i i : a t  ion of our
si’ocial skills ~i i d  ~vow —
led t~ e ____________

Be j ag  p r o m o t e d  t o  t i~~~~

n e x t  hi i~her m an ~ _______________—

Probabili t y of your
getting the job if
you seek it 

________________

Total Points: 100

-\ ga in , th ank ~- oui  f o r  v e n t -  pa i t i c I p a t  ion. Remember  , i f on

desire a summ a m y conpar i son ma i I ed to you just Pr i nt your

n ame a n d addr es s h e r e :  ______________________________________________________
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APPENDIX E

Sample Population Classification by

Category of Demograp hic Variable

Demograp hic and
Respons e Group Absolute Frequency Percentage

G rade
(1) 2nd Lt 13 20
( 2 )  1st Lt 2 3
(3)  Capt 47 73
(4) Major 2 3

TIC
(1) Less than 1 year 17 27
(2) 1 year to 2 years 17 27
(3) 2 years to 3 years 4 6
(4) 3 years to 4 years 7 11
(5) 4 years to 5 years 5 8
(6) 5 years to 6 years 7 11
(1) 6 years to 7 years 6 9
(8) 7 years to 8 years 1 2

TIS

(1) Less than 2 years 13 20
( 2 )  2 y ea r s  to 4 yea r s  2 3
(3) 4 years to 6 years 12 19
(4) 6 years to 8 years 10 16
(5) 8 years to 10 years 16 25
(6) 10 years to 12 years  3 5
( 7 )  12 years to 14 years 6 9
(8) 14 or more years 2 3

BA/ BS Degree
(1) Engineering 38 59
(4) Sciences 19 30
(5) Arts 1 2
(6) Other (Math) 6 9

MS Degree
( 2 )  Electrical Eng 20 31
(3) Systems Eng 2 3
(4) Systems Management 20 31
(5) Ops Research 10 16
(6) Aero Eng 2 3
(7 )  Eng Phys ic s  4 6
(8) Nuclear Eng 2 3
(9) Astro Eng 2 3
(11) Other 2 3
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Appendix E (Coa t inued)

D e m o g r a p h i c  and
Response Group Absolute Frequency Percentage

( 1 )  21 or l e s s  2 3
~2) 2 2 - 2 5  12 19
(3) 2~ - 30 31 48
~4) 31-35 18 28
(5) 3~ - 40 1 2

Sex

(1) Male t~3 98
(2) Female 1 2

Marital Status

(1) Sing le 10 lF
( )  M a r r i e d  53 83
(3 )  D i v o r c e d  1 2
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A P P E N D I X  F

Descriptive Statistics for

Subjective h’eightings of the

Job Associated Outcomes

Associated Std
Outcome Mean Dev Mode Mm Max

Ge 0 grap h i c
loca tion 17 .67 10.64 10.0 2 .0 60.0

W o r k i n g
c o n d i t i o n s  2 3 . 6 3  13 .61 2 0 . 0  0.  9 6 . 0

Use of skills
and knowledge  2 0 . 4 1  11.94 10.0 0. 5 0 . 0

Bei ng promoted
to  n e x t  h i g her
rank 27 .63 l3 .5o 30.0 .5 70.0

P r o b a b i l i t y  of
getting job if
sought 10.35 .68 10.0 0. 30.0
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I)escm - i p tive S t a t i s t i c s  for

.Jo h  \ ‘ a b e n c e  Dec is ions

J O B  # \ - A I , I N C I I  : Mi AN S i l l  11EV S K F I \ N I i S S  Kt J R T O S I S

1 7 . 8 ( )  2 . 2 3  - . 7 3  — . 1 1

2 3. 73 2 . 2 t  . 85 . 1 3

3 5.4~ 2 .50 - .18 - 1 . 0- 1

-1 - 1 . 0 8  2 . 3 7  . 5 7  - .5- 1

S l 0 . $ -~ . 5 1 1  - 3 . 9 - 1  17 . 2 5

8 . 2 3  2 . 1 7  - 1 . 83 3 . 0 3

7 2 . 4 1  1 . 7 9  l.~~$ 2. 44
$ 2 . 1 2  1 . 8 4  2 . 2o 7 . 0 1

9 5. 8 2 .35  - .41 - . $ ‘

10 1 . 0 9  . 5 3  0 . 87 50 . 2 2  —

11 2 .1 4 1 .71 ~‘ .5-1 9.54

12 8 . 1 1  2 .31 - ( . 4 0  I .  i S

1 3 8.  50 2 . 1 0 - 1 -1 o 1 0$

1 - 1 5.98 2 .oO - . 2 2  - 79

15 10 .89 .17 -4 .02 2 5 . 5 3
I o 0 . 1 2  2 . -h 2 — . 5 7  — .01

17 1 . 3 7  2 . 2 7  .3 2  - .75

18 2.58 1 .12 .09 --  . 2 8

19 8. 72 1 . 0 - 1  - 1 . 9 1  3 . 5 5
2 1) 1. 1 7 2 . 33 . 2 - I . 29

21 5. 98 2 . 33 - . 2 1  - .90
2 2  2 . 9 1  1 .50 .8  .31

23 3 . 1 7  2 . 00 I . I o  1 . 0 8

24  .. oh 2 . 2 9  - . I - 1 . 0 0

2 5 -1. 1 1  2 . 2 .1 . 08  . I i
5.58 2 .S5 - . 1 1  - 1 . 1 1

-, - I~ 
— 

~~ -1 — ~t~-

28 (- . 0 1 2 .40 - .31 — .93

0 I
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- \ p p en d  ix C (Coat inued)

,JOB # VAl ENCE : M E A N  511 ) 0EV SK ’HVN ISS ktlRTOS I S

29 - 1 . 1 2  2 .31  .00 — .21

30 l.Oo .30 7.04 51. 70
31 3.So 2 .14 .03  - .5 9
32 4.33 2 . 2 8  . 4 2  - .40

(‘2
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A PP E.N i ) I X  H

I)escri p tivc - Statistics for Job Force Decisions

JOB # FORCE : MI AN STI) 11EV SKEWNESS KURTOSIS

1 .81 2 .30 - . 04  - . 1 2

2 3 .01 2.~~ . 6 7  - .35

3 5.19 2 .4$ .08 - . 7 4
4 3.87 2 . 37 .85 . 4 0
5 10.80 .57 -3 .22 10.99

6 8 . O o  2 . 39 - 1 . 6 0  2 . 4 0
7 2 . 6 6  1.90  1. 32 1 . 2 8
8 2 . 5 2  1 .90 1 .83 4 . 9 9
9 5.55 .36 - .26 - .03

10 1 .44  1.01 2 . 4 0  4 . 8 9
11 2 . 2 7  1. 62 1 .53  1 .96
1 7 . 8 7  2 . 45 - 1 . 0 6  . 4 4
13 8.45 2.14 -1.42 2.29

14 5.62 2.55 - .19 - . 8 ’
~~

15 10.50 1.21 -4.23 23.40

16 5.98 2 .54 - . 47  - . 85
17 3 .86  2 . 35 .50 - .49

18 2 . 1 9  1.31 1 .05  .3 1
19 8 .17  2 . 1 0  - 1 . 6 0  2. 75

20 4 02 26 15 - 1.4:

21 5.34 2 .5 - .09  - 1 . 21

2 2  3 . 1 4  1 . 7 4  .65 - .~~~~~~

2 . 9 5  2 . 0 4  1 . 2 0  1.15
2 4  7 . 4 1  2 . 6 1  - . 5 - 1 - . - 10
25 4.44 2.38 .59 .0-1

26 5.50 2 . 3 9  - .02 - 1.03

27  5.69 2.47 .04 - .01

28 5.73 2 . 8 0  - .01 - . 73
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Appendix H (Continued)

JOB # FORCE : MEAN STD 11EV SKEWNESS KIJRTOSIS

29 3.95 2.26 .66 .35

30 1.09 .46 5.35 29.56

31 3.16 2.21 .69 - .88

32 4.11 2.41 .53 - .20

1’ -1
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- \ P P F N D I X  I

Regression Results of the

Valence Model for Each Student

STUDENT R2 B1 02 B3 B4

1 .93 .34 .77 . 4 4  .17
2 .80 .10 . 2 2  . 30  .81
3 .92 . 5 2  . 4 7  . 2 2  .6 2

4 .89 .30 .23 .23 .83

5 .79 .10 .46 .14 .74

6 .85 .28 .34 .21 .79

7 .87  .10 .59 .33 . 63
8 .78 .10 . 2 0  .51 .08

9 .8-1 .36 .30 .30 .73

10 .7 6  .36 .65 .16 .43

11 . 95  . 2 7  . 50  .5 5  .57

12 .80 .50 .44 .44 .41

13 .85 .16 . 2 3  . 4 2
14 .88 .12 .10 .76 .53

15 .85 .16 .11 .80 .42

16 .68 .27 .5 8  .13 .50
17 .7 9  . 5 2  .35  . 2 8  . 5 7

18 .95 .33 .19 .15 .89

19 .94 .33 .26 .19 .85

20 . 9 2  . 2 4  .44 .13 .81

21 .80 .17 .~~7 . 3 2  • 47

22 .66 .59 .40 - .01 . 40
23 .84 .55 .46 .44 .37

24 .90 .43 .10 .43 .72

25 .8 6  . 7 3  . 4 4  . 2 1  . 2 9

26 .75 .09 .17 . 0 . 00
2T’ .99 .09 .05 .09 .98

28 84 3o 7 0



Appendix I (Continued)

STUD E NT R B 1 B2 B3 B4

29 .83 .21 .79 .21 .35

30 .61 .22 .24 .46 .5-1

31 . 8 7  .0 4  . 31 .15 .8o

3. .88 .57 .14 .20 .70

33 . 76 .15 . 76 .11 . 39

34 .81 .20 .39 .44 .65

35 .88 .18 .35 .41 .75

36 .88 .08 .23 .30 .83

37 .80 .30 .20 .82 .04

38 .88 .93 - .03 .04 .10

39 .84 .15 .78 .45 .07

40 .50 .35 .27 .50 .21

41 .90 .50 .29 .18 . 7 3

42 .75 .38 .67 .32 .21

43 .85 .22 .45 .27 .72

44 .83 . 3 .20 .01 .80

45 .94 .24 .11 .11

46 .89 .40 .51 .44 .10

-17 .93 - .01 .11 .95 .17

48 .91 .18 .02 .18

49 .89 .1 0 .4-1 . 3 2  . 0 5

50 .:S .19 .23 .50 .04

51 .86 .10 .48 .33 .~~ 2

52 .89 .18 .42 .10 .81

53 . (‘6 .06 .30 .09 .30

5-1 . 7-1 .15 .54 .30 .57

55 .70 .22 .25 . 2 2  . 74

56 .82 .11 .56 .33 .48

.87 .40 .41 .2S .04

58 .0 7  . 0 7  .10 .10 .97

00 
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I

A p p e n d i x  I ( C o n t i n u e d )

ST U D E N T  R B1 B -, B 3 134

59 .95 .21 .23 .25 .89

60 .94 .80 .40 .32 . 14
61 .83 .22 .32 . 0 7  .48
02 .7 1  . 31 .10 . 30 .7 1
03 .33 .03 .35 .03

64 .82 .44 .47 .36 .53

Ave r age R = . 83

81 = Geograp hic Location

B 2  = Working Conditions

B 3 = Use of Special Skills and Knowledge

B4 Be i ng Prommio ted to Next h i gher  Rank

_ _  - - ~~~~— -  ~~~~~~~~~~~~ - -- - - — - - - - -  rn -~~~~



A P P L N D I  N J

Regression Results of the

G r o u p  Va I en ce Mo de l

JOB BET A F - L I V E I .  R SQUARE CE J N ULAT IVI
VARIABLE Wi S I G N 1 F  CONTRIBUTION 0. SQUARE

Ge o g r a oh i c
location .28 .00 .08 .08

Wo r k i n g
co n d i t io n s .34  .00  .11 .19

Use of skills
and knowledge .29 .00 .09 .28

Being promoted
to next rank .59 .00 .31 .59

(i8
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.-\}‘PI N 1)1 N K

T - T e s t  R e s u l t s  fo r  1h~~: No d i f fe r e n c e  in
Means of Theoretical Force and

A c t u a l  Fo rce  D ec i s i o n s

M E AN T- 2 - T A I L  # OF
VARIABL E C O N S T R A I N T  MEAN DIFF VALUE PROB CASE S

Theoretical
Force 1 .50

N e g a t i ve - 1 . 73 - 3 6 . 9 6  .00  12 59
Valence

Act ua 1
Force 3.23

Theoretical
Force 4.25

Positive
Valence -3.77 -38.57 .00 923

:\C t ua 1
Force 8.02

09
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A P P E N D I X  L

1-Test Results for H0: No difference in
Means of Force Decisions when Expectancy

Is I,ow and when Expect ancy is High

MEAN 1— 2— TA IL ~ OFVARIABLE CONSTRAIN ’F MEAN 111FF VALVE PROB CASES

Force: low
expectanc y 1.55

Nega t ive
V a l e n c e  - .13 -1.27 . 2 0  12 5 9

Force :  h igh
expectanc y 1 .68

Force: low
expectanc y 3.9$

Positive
Valence - .06 - . 2 3  .81  9 2 3

Force: hi gh
expec tancy 4.04

~~~~— ~~~~~~~~~~
- 
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APPENDIX M

1-Test Results for H0: No difference in
Means of Valence and Force Decisions with

Negative Valence Constraint

MEAN T- 2-TAIL NO . OF
VARIABLE M EAN D I F F  VALUE PROB CASES

V alence
Decision 2.99

- . 2 4  - 6 . 0 7  . 0 0  1259

Force
Decision 3.23
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A P P E N D I X  N

T-Test Results for El : No difference in0
Means of Valence and Force Decisions \%ith

Positive Valence Constraint

MEAN T- 2-TAIL NO. OF
• VARIABLE MEAN 111FF VALUE PROB CASE S

Valence
Decision 8.46

.4 4  11.66 .00  9 3

Force
Decision 8.02 —

- 

-
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A P P E N D I X  0

Regression Results of the Fo: ce Model

fo r  Each  Student Using Expectancy

as an Additive Variable

STUDENT R B1 B2 B 3 B4 B 5

1 .89 .30 .75 .45 .13 - .11

.74 .14 .30 .30 .73 .08

3 .51 .40 .47 .03 .35 - . 05

4 .28 .10 .35 .05 .37 .05

5 .80 .09 .45 .14 .74 - .11

6 .93 .22 .44 .20 .80 .07

7 .8~ .10 .59 .33 .o3 .01

8 .74 .15 .18 .53 .64 - . 0 5

9 .81 .30 .22 .29 .74 - .01
10 .74 .30 .63 .11 .4 0 .15

11 .77 .18 .48 .4 .52 - . 5
12 . 7 9  .51 . 4 5  . 39 .39

13 .90  .14 . 2 8  . 44 .76 - .18

14 .T’ 9 .19 .02 .62 .58 - .21

15 .85 .24 .04 .77 .4 4  - .06

16 .66 .25 .51 .14 .56 - . 04
17 .75 .65 .22 .22 .48 - .03

18 .94 . 2 6  .15 .11 .91 - .11

19 .93 .32 .26 .20 .84 .03

20 .88 .19 .38 .17 .82 .02

21 . (~5 .19 .56 .20 .40 - .26

22 .83 .29 .25 .01 .83 .08

23 .85 .54 . 4 7  . 4 9  .3 3  .0~
24 . 84  .41  . 05 . 4 1 . 0 .10

25 .86 .76 .39 .20 .32 - .03

26 . 1 .0T~ .50 .15 .65 .09

27 .97 .10 .07 .07 .97 - .01
28 .81 .31 .33 .36 .08 - .12 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Appendix  0 ( C o n t i n ue d )

STUDENT R- Bi B B3 B4 B5

29 .83 .U .77 .25 .37 . 0 7
30 .64 .39 . 2 2  .39 .42 . 33
31 .87 .08  .26 .15 .88 .00
32 .88 .63 .10 . 2 5  .65 - .02
33 . 7 2  . 2 5  .6 7  .06  .46  - .01
34 .94 .13 .2 0  .4 6  . 8 2  - .08
35 .80  .11 .30 .45 .70 .09
36 .88  .05 . 2 2  .42 .80 - .13
37 .84 .2 8  .18 . 84  .08 . 14
38 .86 .84 .15 .31 .01 - .15
39 .88 .28 .76 .46 .06 - .17
40 .52 .37 .23 . 54  .18 .04
41 .86 . 5 4  .31 .18 .67 - .02
42 .76 .42 .66 .32 .21 - .04
43 .65 . 0 7  .22 . 4 6  .60 - . 17
44 .84  .23 .2 3  .00 .85 - .08
45 .93 .25 .12 .10 .92 - .02
46 .86 .44 .53 .44 .42 - .14
4 7  .97 .02 .05 .97 .15 .02
48 .91 .16 .05 .16 .67 - .08
49 .92 .41 .49 .41 .58 - .11
50 .65 .12 .31 .50 .54 - .06
51 .84 .08  .38 .34 .76  .00
52 .87 .20 .39 .22 .79 - .0 5
53 .66 .71 .32 . 03  .18 - .14
54 .84  .11 .53  •3~ .64 . 05
55 .73 .30 .26 .22 .69 - .22
56 .81 .36 .56 . 2 9  . 53  - .05
57 .88 .54 . 4 2  .28 .50 .12
58 .97 .09 .09 .12 . 9 7  . 0 3
59 .96 .20 .15 .15 .92 - .15

74

_ _  _ _  ~~~~-‘~~~~~--- -  - -~~~- 



~~~~~~~~~~~~~~~~~~~~ 
- - 

- - ~~~~~~~~~~~~~~ ‘~~~‘~~~~ - -- - -

A p p en d  i x (1 ( Con t i m m t i e d  )

S’l’t ll )l N I’ 02  0’ li~ 0 1 O S

.0,’ .82 .3 5  .33  . 13  - .07

01 . . lo .31 . oh . 13 .29

02 . 73 .34 .18 .20 .~~0 .10

03 .48 — .03  . 1 1  . 2 2  . - 1$ — . l o
0-1 .82 .40 .1 8 .43 . 1 8  . 1 1

01 Gcogra i lm c loc at i o m m

B = IVo m k i mig Gem -m d i t i on
11 -3 Ike o I Spec i a 1 Sk i l l  s a n d  K m i & ~i~ I ed ge

m ig I’ m oimmo t e d
— l x 1 ~ec t . m i i c v

75 
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A P P E N D I X  P

Regression Results of the Group I()rce

Model Us i m ig E x p e c t  ancv  as an Addi t i ye Va r i able

JOB BETA F— L E V E E  R SQUARE CUMULATI\E
VAR lA B El- SI GN I I :  C O N i R I B U T I O N  0. SQUARE

Geograp hi c
l o c a t i o n . 2 7  .0 0 0  . 0 7  .07

Working
C o n d i t i o ns . 3 2  .0( 1 0 . 10 . 1 7

Use of S k i l l s
and Knowled ge .29 .000 .09 .20

Being Promoted
to Next Rank .5-1 .000 . 2 9  .5-1

i xpe ctancv - . (13 . 054  . 0° . 54

0
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A P P E N D I X  Q

Regression Results of the Group Force

Model with Interactive Terms

JOB BET:\ F IEVEL R SQUARE CUMULATIVE
VARIABLE WT S I G N I F  CONTRIBUTiON R SQUARE

Ge c~ graphicLocation .27 .00 .07 .07

Working
Conditions .32 .00 .10 .17

U se of Sk ill s
and Kn owl edge .29 .00 .09 .26

Being Promoted
to Next Rank .54 .00 .29 .55

Ex pe ctancy
x Geographic
Location .20 .70 .00 .55

Expec t ancy
F 

x Work ing
Conditions .23 .17 .00 .55

Expect an cv
x Use of
Skills .22 .91 .00 .55

Expectancy -‘

x Being
Promoted .41 .91 .00 .55
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