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Preface

This research was performed for tWo’ reasons. First, it

was done in partial fulfillment of the requirements for a

Master of Science degree in Systems Management from the Air

Force Institute of Technology (AFIT) . Secondly, it was done

to satisfy an interest on the part of myself and my advisor

concerning the potential relationship between internal--

external control and job satisfaction.

Although the research was performed with great care and,

in my opinion , great depth, errors have been made. The most

serious error was the omission of one question from the thesis

survey. For this and any other errors, either in logic , form ,

or methodology, I accept full responsibility .

This research could not have been performed without the

assistance of many individuals. First, I wish to thank Col.

Louis P. Cyr and Ms. Mary Porter for their assistance in the

surveying conducted at Keesler AFB, Miss. Next, I express my

appreciation to the students, instructors, and staff personnel

at Keesler and the students at .AFIT for their cooperation in

completing the thesis questionnaire. Also, a special thanks

to Captain Larry J. Corbin for his assistance in the factor 
j

analysis of the AFFDL data and to Dr. Charles McNichols for his

assistance with the computer analysis.

Next, I wish to express my appreciation to Dr. Michael

Stahl, my advisor, whose assistance and encouragement proved

invaluable during this research, and to Dr. T. Roger Manley,

who served as reader for this effort.
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p Abstract

The primary purpose of tJ’iis thesis ~ as tà examin~J~he~
’
~S / ~’(,i

relationships among -the3~varia bles~of job satisfac tion , job

challen ge, autonomy, -band the Rotter Internal-External (i~~E)
(~fr:i ~‘37 7S~~). ~

Control measuref A secondary purpose was to determine if

differences in tern~ -i—externa~~ orien tation exis t between
b~ 

I

differen t~sub-groups. within the Air Force.

A survey was distributed to 229 students, ins truc tors ,

and staff personnel at Keesler AFB, Mississippi; 100 students

at AFIT who had been enrolle d for at leas t three months ; and

44 students about to enter the GSM and GOR programs at AFIT.

A total of 338 usable res ponses were obtained .

Because one of the questions from the Rotter ins trumen t

was inadver tantly omitted from the Keesler survey , a f actor

analysis study was performe d to determine if the Keesler data

was suitable for further analysis. Responses to the Rotter

measur e from the Air Force Fli ght Dynamics Lab (AFFDL) were

factor analyzed with and without the question omitted from the

Keesler survey. Based on this and a correlation analysis of

the data with and without the missing question, it was

determined that the data could be used for further analysis.

When the data for the combined Keesler and APIT samples was

factor analyzed, six orthogonal factors were identified. Four

of these factors were identified as: 1) personal control; 2)

political control; 3) interpersonal control; and 4) general

control.

Thi’analysis of the~ survey data supported the hypothesis

- ‘ vii , 
-
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that there is a positive relationship among the variables of

job satisfaction , challen ge , autonomy , and the Rotter I-E

Scale. - it was also found that internals,~~~~~generally more

job satisfied than externals. Finally,~,it was determined that

—~~the combination of high challenge, high autonomy , and internal

control orientation provided for the highest level of job

satisfaction found in this thesis.>
-— -- - 

~~~
-
~~~~~~~

— - --- — -  -

The analysis dealing with~ tern-a-l-—externa~, orientation

between various groups revealed that) males are more internal

-than females, whites are more internal than non-whites, and

enlisted personnel are more internal than of ficers.. Because

of the multidimensional nature of the Rotter measure, however,

further validity and dimensionality studies into the I-E

Scale are required before-any - recommendations can be made based

upon the results of the analysis.
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THE RELATIONSHIPS AMONG

JOB SATISFACTION , JOB CHALLENGE ,

JOB AUTONOMY , AND ROTTER ’S

INTERNAL-EXTERNAL CONTROL MEASURE

I. Introduction

The purpose of this chapter is to establish the framework

for the remainder of this thesis study. Because of its

importance to the overall problem statement and the

hypotheses to be tested , a brief outline of the Rotter theory

is presented first. Next, a statement of the problem

studied and the hypotheses tested in this study is made.

A discussion of the limitations which must be placed on the

interpretation of the results and the conclusions of this

study and of several assumptions which have been made is

presented next. Finally, an outline of the presen tation

plan for the remain der of this report is pres ented .

Rotter’s Internal—External Control Theory

In 1966, while wor king on a rese arch program suppor ted

by the Air Forc e, Dr. Julian B. Rotter published a theory

of behavior dealing with generalized expectancies for

internal versus external control of reinforcement. When

behavior is reinforced over a period of time , an individual

will develop generalized expectancies that this behavior

will bring about certain outcomes:

In Rot ter ’s social learning theory, the potential
for any behavior to occur in a given situation
is a funct ion of the person ’s expectancy that

~ 
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a given behavior will secure the availa ble
reinforceme nt and the value of the available
reinforcements for that person (Lef court, 1966:
207)

There is a similarity , then , between Rotter ’s social.

learnin g theory and Vroom ’s theory of motivation. According

to Vroom , each person holds certain expectancies about what

outcomes are likely to result from di f ferent types of

behavior. Associated with each expectancy is a valence, a

measure of the importance the individual places on that

outcome. Motivational force, then, is the product of the

expe ctancy time s the valen ce (Por ter , et al., 1975).

Rotter, however , carries the process one step fur ther

with his internal—external locus of control concept. “In

the framework of Rotter ’s ... theory , internal-external

control refers to the degree to which an individual perceives

success or f ailure as being con tingent upon personal

initiative” (Andrisani and Nestel , 1976:156). As Herbert

Lefcourt states:

Internal con trol re fers to the perce ption of posi tive
and/or negative events as being a conse quence of
one ’s own actions and thereby under personal control;
external control refers to the perception of positive
and/or negative events as being unrelated to one ’s

- own behavior in certain situations and, therefore ,
beyond personal control (Lefcourt , 1966:207).

Rotter , then , presents the image of an internal as an

individual who perceives that he is res ponsi ble for the

successes and failures in his life. The external, on the

other hand, see s his succes s or failure as con tingent on

factors which are outside his sphere of influence, such as

2
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fate, luck , etc. It is this personal acceptance or

non-acceptance of responsibility for one’s success or f ailure

that forms the basis for this study.

Statement of the Problem

The primary purpose of this thesis ef fort is to

determine if there is an associa tion between job satisfac tion ,

job challenge, autonomy , and internal-external control.

Earlier studies examinin g the possi ble re lationshi p between

job satisfaction and internal-external control have only

considered the pair-wise correlation between these two

variables. These earlier studies are discussed in further

detail in the next chapter. This study , however , attempts

to construct a four—variable model because this author

perceives autonomy and job challenge as possibly being the

key to the rela tionshi p between the other two var iables of

job satisfaction and internal-external control.

The internal is pic tured as taking responsi bili ty for

success or failure in his life, and, therefore , it would

also be expected that he would take responsibility for his

success or failure on the job. If, on the other hand , this

individual is not given the autonomy or freedom of decision

necessary to personally insure success in the working

environment, it should follow that he would express a lower

level of job satisfaction . Similarly, if the internal is

given the autonomy he requires or desires but the work does

not present sufficient challenge for him to effectively or

fully util ize his talen ts , this author perceives that a

3
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lesser degree of job satisfaction would be attained.

The external , on the other hand , does not make the

assoc iation between his effor ts and abili ties and his

successes and failures. This individual, when faced with

a challenging job, should not see it as an opportunity to

exercise his abilities and should not, therefore , derive the

same level of satisfaction as the internal with similar

challenge. In like manner, the need or desire for autonomy ,

the independence to decide how and when the work is to be

done , should not be as meaningful or important to the external

because , again , the assoc iation between his action s and the

outcome s in his life are not as stron g as wi th the internal.

The Rotter measure has also been used in numerous

studies to determine if certain groups of individuals are

more internally or externally oriented than other groups.

This study also examines this question for various

sub-populations within the Air Force, such as between men

and women , officers and enl isted, field grade and company

grade off icers , etc.

Hypotheses

The following hypotheses are tested in this study:

1. There is a positive relationship among the variables

of job satisfaction, job challenge, autonomy , and the Rotter

Internal-External Control measure.

2. Officers are more internally oriented than enlisted

personnel.

4
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3. Field grade officers (Lieutenant Colonel and

Major ) are more internall y ori ented and job satisfie d than

junior officers.

4. There is a positive correlation between career

intent and internal-external control for personnel with

less than 5 years active federal military service.

5. Males are more internally oriented than females.

6. Minorities (blacks, Spanish American , Mexican

American , American Indian , etc.) are more external than

whites.

7. Married and single persons are more internal than

divorce d, separated or widowed personnel.

8. Personnel in lower grades with high active federal

military service are more external and less job satisfied.

9. There is no difference between rated and non-rated

officers regarding internal—external control.

Hypotheses f ive and six are based upon other studies

performed in this area and which are discusse d in greater

detail in the next chapter. Hypothesis seven is based upon

an interest of this wri ter of the effect of the problems or

trauma generally associated with a divorce or separation or

the loss of a spouse on the outlook of the individ ial.

The effect of trauma on the internal-external orientation

of individuals has also been previously investigated in

conjunction with the Rotter measure. Hypotheses two, three ,

eight and nine deal with the various sub-populations

specific to the military discussed in the previous section.

5
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Utili ty

Because of the numerous Master’s theses concerning job

satisfaction which have been sponsored by the Systems

Management Department in recent years, the proposed work

by Dr. Frederick Herzberg for the Air Force Logistics

Command (AFLC) Headquarters , and the recent work by the Air

For ce Management Improvemen t Group (AFMIG) and the Quali ty

of Life surveys, it is felt that the area of job satisfaction

is of great interest to the Air Force. If an association

between job satisfac tion , job challenge , autonomy , and

internal—external control is determined , a new avenue of

study would be available to the Air Force.

Thi s new area coul d center around the observa tion of

strong internals and externals occupying similar positions

to determine if certain jobs are mor e satisfyin g and better

suited to internally oriented workers while others are

better for externals. In line with the earlier discussion ,

if it is foun d that internals react well to posi tions of

high challenge and autonomy while externals do not attain

a similar degree of expressed job satisfaction , a basis for H
assignment of personnel to these positions could be

established for further investigation , provided , of course ,

that job satisfaction for the individual is a criterion for

assignment of personnel. It may also be of interest to see

if groups comprised of a specified number of internals and

externals holding specific types of jobs work better

together than groups with a different make—up.

6
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A second potential benefit of this analysis lies in an

opposite consideration to the assignment of personnel. In

many instances within the Air Force, the manager is not

afforded the opportunity of selecting specific individuals

to occupy a given position . Job design , therefore, becomes

an important tool for increasing job satisfaction . A

knowle dge of the relationship hypothesize d in this study

could assist the manager in structuring the positions in

his organization toward this end.

Limitations

The primary limitation to be placed upon the interpre-

tation of the resul ts of this research conc erns the abili ty

to generalize these results to all populations. Although

the sample population is comprise d of several differen t

groups which were surveyed at different times, each of the

respondents is a member of the United States Air Force, and ,

therefore , the sample population may be described as

consisting of military personnel. Specifically, three

separate groups were surveyed: 1) students, instructors,

and staff personnel from the 3300th Technical Training Wing,

Keesler Air Force Base , Mississippi; 2) students attending

AFIT who had been enrolled for a period of at least four

months; and 3) new students who were about to enter the

GOR and GSM programs. The individuals, then, share another

common characteristic — in addition to being military

personnel, they are also involved in some form of education ,

either as studen ts , instructors, or staff personnel. The

7
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ability to generalize the results of this study to personnel

outside the mili tary , however , may be limited.

A secon d limi tation involve d with this study concern s

the comparison of the scores obtained for the Rotter measure

with those obtained in other studies. When the survey was

initially distributed to personnel at Keesler , one of the

Rotter questions was inadvertantly left out. The Rotter

scores presented here , therefore , represent a total base d

on one less question than the usual Rotter score. A

further discussion of the Rotter I-E Scale is presented

in the third chapter of this report. An extensive factor

analysis , which is discusse d in detail in the four th chapter

of this report, indicates that the omission of this question

does not affect the validity of the measure. However, due

to the omission , comparisons wi th other Rotter studies mus t

be qualitative, not quantitative in nature.

•1Assumptions

As mentione d above , the survey responses of three

separa te groups have been combine d to form the data base

for this thesis. In conjunctioc with the first limitation

discussed in the previous section, the first assumption to

be made is that the groups may be combined to form a

homogeneous population. This assumption is based upon the

belief that whatever differences may exist between the

separate groups with respect to the items of concern in this

study, these differences are minor in comparison to the

similarity of the groups with regard to their military

8
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background .

A second assumption , closely tied to the first, is that

there is no difference in Rotter orientation between students

who have been enrolled at AFIT, in an academi c environme nt,

for a period of time and those just entering the programs.

A third assumption is necessary due to the instructions

given in conjunction with the administration of the survey.

In order for an individual to answer questions concerning

job satisfac tion , it is necessary for that individual to

perform in a given position for a sufficient period of time

in order to obtain a basis for satisfaction or dissatisfaction .

Accor dingly, those personnel who had been assigned to their

job for less than six months were instructed to answer the

questions con cernin g their work wi th respec t to their las t

job. The assumption, therefore , is that feelin gs of

satisfaction or dissatisfaction do not change significantly

concernin g one ’s previous job over a period of six months

(Scoville, 1976).

Finally , since no pre or post—tests of the Rotter or

Hoppock measures have been made, the data provided by these

measures is assumed to be valid. Extensive validity studies ‘ I

have been performed in the past and are presen ted in detail

in the next chapter. The results of these studies make this

assumption rather straightforward.

Analysis Plan

The following is an outline of the chapters presented

in the remainder of this study.

9
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Chapter 2: Background. This chapter presents a

detailed literature review of similar work done in the areas

of job satisfaction , job challenge , autonomy , and the Rotter

Internal-External Control theory.

Chapter 3: Methodology . This section describes the

various tests utilized in the analysis of the data for this

study. A discussion of the questionnaire, sample population ,

and the Rotter and Hoppock measures is also made.

Chapter 4: Factor Analysis of the Rotter Measure. As

mentioned previously, the omission of the one Rotter question

necessitated a rather detailed factor analysis study. The

results of this study and a comparison with other similar

studies axe presented in this chapter.

Chapter 5: Results. As the name implies , this chapter

discusses the results of the hypothesis testing for this

thesis.

Chapter 6: Conclusions and Recommendations. This

final chapter attempts to interpret the results of this

study and to make recommendations for further analysis based

upon the results.

10
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II. Background

The purpose of this chapter is to provide a more

detailed examination of the Rotter theory and to present

the findings of several other studies of job satisfaction

which deal with criteria similar to this effort. Additionally ,

several other studies involving the Rotter measure are

discussed as well as other items of interest which provide

a more comprehensive framework for the analysis performed by

this writer. Because the subject of factor analysis is

being considered as a separate topic in Chapter 4, a

discussion of several dimensionality studies of the Rotter

measure is delayed until that time.

Theoretical Development

As outlined in the previous chapter, Rotter ’s internal——

external control theory finds its basis in his earlier work

in the development of social learning theory. Essentially,

when an individual’s behavior is reinforced over a period

of time, the individual develops an expectancy that the

given behavior will produce or secure the resultant

reinforcement. At the same time, if the reinforcement does

not follow the behavior, the individual ’s expectancy for the

reinforcement will be lessened.

The degree to which an individual ’s expectancy is

strengthened or diminished is also dependent upon the degree

to which the individual perceives that the given expectancy

is contingent upon his own behavior. In general, if a

11.
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person sees that reinforcement is contingent upon his own

behavior , the degree to which the expectancy is increased

will be greater than when he views the reinforcement as

independent of his actions. Likewise, the amount that the

expectancy is decreased is less following non-reinforcement

if the association between one ’s own behavior and the

resultant reinforcement is not as strong. “It seems likely

that, depending upon the individual ’s history of reinforce-

ment, individuals would differ in the degree to which they

attribute reinforcements to their own actions ” ( Rotter , 1966:

261)

Rotter further theorizes that when an individual

perceives a group of actions or behaviors and their outcomes

or reinforcements to be related or similar, specific

expectancies become generalized for that class of related

events. It should follow, then, that when many reinforcements

are seen as contingent upon one ’ s behavior for a number of

varied outcomes, an individual would form a generalized

expectancy concerning the outcomes and his behavior. It is

this generalized expectancy which Rotter labels as internal

control. The opposite expectancy , external control , results

from a general class of reinforcements which follow an

individual’s actions but which are not perceived as contingent

~ipon these actions. They appear to be more dependent upon

the unseen forces of luck or fate or under the control of

other persons (Rotter, 1966). This, then, is the underlying

theory of generalized expectancies for internal versus

12
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external control of reinforcements.

A major portion of the experimental work performed by

Rotter in the development of his theory centered around the

observation of persons in chance versus skill controlled

experiments. Specifically, Rotter would separate his

subjects into two groups, one being instructed that their

success was dependent on skill, whereas the other group was

told that success or failure was based on chance. In actual

fact , the testing was controlled by the experimenter and was

identical for both groups. A subject ’ s expectancy was

indicated in several ways : verbally, the betting of chips ,

etc. The amount of reinforcement provided to the subjects

varied from 0% to 100%.

In each of the experiments, those persons in the skill

instructed groups persisted longer in non-reinforced ,

extinction trials and tended to explain non-reinforcement

as an indication of a lack of skill on their part. The chance

groups, however , indicated that the task was beyond their

control and were not as persistent. A second finding was

that individuals in the skill groups experienced larger

increases and decreases in expectancy following reinforcement

and non—reinforcement than did the chance groups (Lef court,

1966). These results confirm Rotter’s theory that the degree

to which an expectancy is strengthened or diminished depends

on the individual’s perception of control.

Application of the Rotter Measure

As indicated in the first chapter, the Rotter measure

13
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has been utilized in several studies to determine if

particular groups express a significan tly more internal or

external orientation than other groups. A.P. MacDonal. (1974)

refer ences an extensive lis t of suc h studies ranging from

the relation of internal—external control and achievement

behavior and influ ence attempts to its relation wi th the

use of automobil e seat belts and the prac tice of bir th

control. A number of these studies , however , are relevan t to

both the Air Force and this study.

One major area of inves tigation has been wi th dif ferences

in internal-external. control between ethnic groups and social

classes . The philoso phy behin d these studies is that blacks ,

Spanish Ameri cans , American Indians, etc. and the poor have

f aced both de jure and de facto barriers to their advancement

for so long that a feeling of helplessness against the

sys tem is far more like ly for these group s than for middle

and upper-class whites. The hypothesis , then , is that

minorities and the poor are more external than middle and

upper-class whites.

Rotter, himself , investigated this area. In that study,

however, Rotter used 80 sixth and eighth-grade students from

Columbus and Dayton , Ohio. Rather than using the measure

discussed previously , the children were given a projective

type test, developed by Rotter ’s co—experimenter, Esther

Battle, in which the children were shown six pictures and

asked to respond to the situations depicted in each. This

experiment showed significant differences between lower—class

14
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blacks and middle-class blacks or upper and lower-class

whites, the lower-class blacks being most external. The

middle—class white students reflected the most internal

orientation (Battle and Rotter , 1963) .

Lefcourt and Ladwig tested black and white prison

inmates utilizing Rotter ’ s measure , Rotter ’ s Level of

Aspiration Board task , and Dean ’s Test of Powerlessness and

Normlessness. Powerlessness refers to a perception by the

individual that he is incapable of succeeding or achieving

within a given situation or system. Normiessness refers to

the perception that behavior which represents a deviation from

the norm is necessary to achieve in a situation. It should

also be noted that the white inmates came from lower socio-

economic backgrounds . The tests were administered to 60

black and 60 white inmates from similar social class and of

similar intelligence. The mean score for the black inmates

on the Rotter measure was 8 .97  with a standard deviation of

2 . 9 7 .  For the white inmates , the figures were 7 .87  and 3.03

respectively. This results in a t value of 2 . 0 0  and a two——

tailed significant difference of 0 .05 .  The powerlessness

and normiessness scores also indicated a significant differ-

ence at the 0.01 and 0.001 levels respectively. These results

further confirm the external orientation of blacks compared

to whites (Lefcourt and Ladwig , 1965) .

The ethnic studies have not been limited to blacks versus

whites. Graves and Jessor studied high school students in a

tn -ethnic community. “They found whites to be least external ,

15 
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followed by Spanish Americans. Indians were the most external

in attitudes” (Lefcourt , 1966:212) .

Rotter also examined the difference .in locus of control

between men and women . Rotter indicates that sex differences

do not appear to be significant with the exception of a

sample of students from the University of Connecticut (N

303). He reports that the difference was significant with

the women expressing the more external orientation , however ,

he fails to report the means for the groups or the associated

t—value (Rotter , 1966) .  Feather also found that females are

more external than males in a study conducted at the

University of England (Feather , 1967) .

Applications with Job Satisfaction

In addition to the studies discussed above , the Rotter

measure has been used in several other studies to determine

the relationship between job satisfaction and internal-—

external control. As mentioned in the first chapter, however ,

these studies examined the two—way interaction of job

satisfaction and locus of control while this e f fo r t  includes

the additional variables of challenge and autonomy.

In one of the experiments, perceptions of leadership

behavior , job satisfaction, and internal—external control

wer e examine d within the nurs ing field . Specifically, three

levels of nursing were utilized : attendents, psychiatric

aides, and registered nurses. Sample sizes for the respective

group s were 39, 40,  and 20.  The Job Descriptive Index (JDI)

was used to measure job satisfaction . The JOl yields

16
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satisfaction scores in f ive separate areas (Work Itself , Pay ,

Supervision , Co-Workers, and Promotional Opportunities) as

well as a total satisfaction score. The full 29 question

Rotter measure was also employed. Although no significant

correlations between job satisfaction and internal-external

control were found in the attendents or the registered

nurses, “ ... significant relationships were found in the

Psychiatric Aide group” (Preyer and Distefano, 1971:536).

In a second study, Andrisani and Nestel (1976) surveyed

2972 middle-aged males to determine internal-external control

and its re lationshi p wi th several aspects of the wor k exper-

ience. Among the dimensions selected for examination were:

hourl y earnin gs , job satisfaction , annual earnings , and

perceived financial progress. The sampling was actually

done in two phases , n = 1483 in 1969 and n = 1489 in 1971,

because one of the objectives of the study was to determine

the relationships between internal-external control and

changes in varia bles over time . The resu lts of this wor k

showe d that mean dif ferences between internals and externals

were significant at the 0.01 level for variables such as

occu pational attainment, hourly earnin gs , job satisfaction ,

annual earnings, and perceived financial progress. Mean

differences between internals and externals were also found

for change in job satisfaction at the 0.05 level, while

change in annual earnings was significant at 0.01. These

resul ts indicate that internals hol d posi tions of higher

status, earn more money , and tend to be more job satisfied

17
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than externals.

In a final study,  utilizing governmental employees,

Lichtman (1970) surveyed 15 upper—level managers, 26

first-line supervisors, and 54 workers to determine if job

satisfaction is related to internal-external control and

several other varia bles , such as tension , productivity ,

etc. The firs t si gnifican t resu lt , con cernin g locu s of

control , was that the upper-level managers were significantly

more internal than the first—line supervisors who were in

turn more internal than the workers. The same findings held

for job satisfaction differences between the three groups.

Another factor which also appeared significant was tension

but with the order reversed, workers reflecting greatest

tension while the managers expressed the least. In all of

the articles examined by this writer, this study found the

highest correlation between job satisfaction and internal--

external control (0.40, p <0.01) which is interpreted as

indicating that internals are more job satisfied than

externals. Another significant correlation involved tension

and internal—external control, the correlation being

negative (—0.31, p <0.01) which indicates that thdividuals

who feel tension on the job tend to be more external.

Productivity, however , was not found to be significantly

correlated with locus of control. The correlations between

tens ion , job satisfac tion, and internal-external control were

interpreted by the author as indicating the following:

The lower internal control scores for the workers

18
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suggests that their low levels of job satisfaction
are also linked to greater feelings of anxiety over
their perce ived lack of power to influence their
outcomes within the organization (Lichtman , 1970 :79) .

Other Supporting Research

Although the above studies were the only ones found by

this writer to deal specifically with the subject of job

satisfaction and internal-external control, other work wi th

the Rotter scale and other studies along similar lines tend

to support the proposed relationship.

One of the four main variables under consideration in

this study is job autonomy or the free dom to decide how and

when the work is to be done. Cromwell, et al. (1961)

performe d an experiment in which sch izophren ics were compared

to normal subjects. On three separate measures of locus of

control , the sch izophrenic s expres sed a significa ntly more

external orientation than did the normal subjects. In a

test which dealt wi th reaction times , the researchers “...
found that normals did better in and preferred situations

allowin g autonomy , while sch izophren ics did better in and

preferre d externally con trolle d si tuations ” CLef court, 1966:

212). Since the normal (internal) subjects performed better

in and preferred the autonomy situations more than the

schizophrenics (externals), it should follow that internals

woul d be more job satisfie d than externa ls when the work

provides such autonomy.

Another area in which internals and externals have been

compared surrounds the attempt by the individual to control

19
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his environment. After reviewing a number of studies in

this area, Joe (1971) concludes that internals are more

prone to attempt to contro l their env ironmen t and their own

impulses than are externals. He also concludes , “ ... that
internals, in contras t to externals , would show a greater

tendency to seek information and adopt behavior patterns

which facili tate personal control over their environments ”

(Joe, 1971:627). This further tends to support the hypothesis

that internals react or cope better in posi tions of challen ge

and autonomy because of their tendency to utiliz e the autonomy

to adapt to or meet the challenge.

Lawler and Hall (1970) also dealt with the subject of

the relationship of autonomy and challenge to job satisfaction.

Their study did not utilize the Rotter measure , however ,

they were concerne d wi th a varia ble called intrins ic moti-

vation. Although intrinsic motivation and internal locus of

control are not necessarily the same , the former has been

associated with job involvement. Joe (1971) has also

concluded that internals express a greater interest and involve-

ment in achievement-related activities than do externals.

Lawler and Hall have conclu ded from their research that

The more the job holder feels he has control over
what goes on , the more he feels his job allows him
to be creative; and the more he feels the job is
appropr iate to his abili ties , the more satisfied
he is in the autonomy and self-actualization need
areas (Lawler and Hall , 1970:309).

A logical extension of the feeling of control or autonomy

that the individual perceives is his further perception that
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this autonomy can be used to achieve results (internal

orientation). The former perception deals with the formal

freedom on the job while the latter refers to locus of

control.

As mentione d in the firs t chapter , the Sys tems Management

Department has sponsored many theses in recent years which

have examined job satisfaction in the Air Force. One

particularly interes ting study was performe d by Captain

Thomas N. Thompson in 1975. In this study, Thompson analyzed

job satisfaction in the Air Force based upon the responses

of 10,998 off icers  and enlisted men to the f i rst Quality of

Life survey conducted by the AFMIG people in 1975. He used

the Automatic Interaction Detection (AID) algorithm and

regression analysis to identify which aspects of the Air

Force job are the primary determinents of job satisfaction.

Thompson concluded that three job-related perceptions were

the pr inci p le fac tors affec ting job satisfac tion in the Air

Force. These were identified as:

1) the perception of job challenge;

2) the perception of being prepared for future positions

of greater responsibility ; and

3) the perception of job freedom [autonomy] (Thompson ,

1975:101). =

Summary

The Rotter internal-external control measure has been

a popular device in the past several years, and the resul ts

indicate that internals differ from externals in a wide
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variety of areas. The literature presents the picture of

the internal as taking more personal responsibili ty for

his success or failure, more adaptive to his environme nt,

copin g better in posi tions of autonomy and challen ge , and more

job satisfied than the external. Although some work has been

done concerning the relationship of internal-external control

with job satisfac tion , the varia bles of challen ge and

autonomy have not, thusfar , been specifically considered.

The research also indicates that those who have face d legal

or perceived barriers to their advancement over a long period

of time tend to be more external. These conclusions support

the hypotheses presen ted in the firs t chap ter and provi de the

necessary backgound for the analys is presen ted in the remainder

of this report.

The next chapter discusses the ins trument used for

data collec tion , the sample population, and the analysis

techniques employed to test the proposed hypotheses.

22 
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III. Methodology

The purpose of this chapter is to present a detailed

discussion of the methods used in this thesis effort to

collect the required data and of the techniques used for the

analysis of this data. First, the basic analysis plan is

laid out. Second , a discussion of the survey utilized for

data collection is presented. This discussion includes a

backgroun d on each of the separa te measures contained in the

que stionnaire . Next, each of the groups that comprise the

sample population is described. Finally, a discussion of

the various analytical techniques used to test the hypotheses

listed in Chapter 1 and to examine the dimensionality of the

Rotter measure is presented.

Analysis Plan

The primary focus of this study is the determination of

the relationshi ps among the four varia bles of job satisfac tion ,

job challen ge , job autonomy , and Rotter’s Internal-External

Control measure. The first three variables have been

examined in numerous studies of Air Force personnel in the

past, however , no samplin g has been done concernin g these

three and the Rotter measure. It was necessary , therefore,

to construct a new questionnaire and to conduct a new survey.

Because the widest variety of grade and experience backgrounds

was desired without the necessity of sampling an extremelX

large number of personnel, it was decided to conduct the

survey at Keesler Air Force Base , Mississippi since a large
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portion of the advanced technical training for various

fields in the Air Force is conducted at Keesler. After

this surveying was completed, it was decide d that more

responses from officer personnel were required and some of

the students at AFIT were asked to complete the questionnaire.

A detailed discussion of each of these groups follows later

in this chapter.

As mentioned in the f i r st chapter , one of the Rotter

measure questions was inadver tantly lef t out of the survey

distributed at Keesler AFB, and a detailed factor analysis

study was performe d to determine the ef fect of the omission

and whether the data was usable for further analysis. The

results of this analysis raised some serious question s as

to the validity of the Rotter measure. Consequently , the

reli abili ty or internal consis tency of the measure was

tested.

The first step in the analysis of the survey data was

the examina tion of the correla tions of each of the four main

variables with each other and of several demographic items

with each of the four variables. An alpha level of approxi-

mately 0.05 was considered to indicate significance.

Next , means testing was employed to determine if certain

groups expressed a significantly higher level of job

-satisfaction than othc~r groups. In order to divide the

population into dichotomous groups based upon some of the

variables, splitting was done based upon the mean for the

given variable. For example, high versus low challenge was
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based upon the mean level of challen ge expresse d by the

population. For the Rotter measure, those falling below the

mean are considered to be internally oriented while those

with scores higher than the mean are externally oriented.

Finally, regression analysis was performe d in an attempt

to formulate an overall model of job satisfaction based upon

the varia bles of challenge , autonomy , and internal-external

locus of control. Some of the demographic variables were

also included for consideration in this analysis.

The Questionna ire

The ques tions which comprise the survey use d in this

study have been taken from four separate source s and may be

divided into three separate categories: 1) demographic data;

2) questions concerning various aspects of the respondent ’s

attitude toward his job and his career; and 3) the Rotter

Internal-External Control measure. The complete questionnaire

may be found in Appendix A.

Each of the demographic data questions , the career

intent question , and the job challenge question were taken

from the first Quality of Life survey which, as mentioned

before , was develo ped for use by AFMIG and dis tributed to a

random selec tion of personnel , stratified by grade, throughout

the Air Force. A higher number of personnel in senior ranks,

both officers and enlis ted, were sample d, however , to insure

that the number of responses from those grades would be -

large enough for statistical analysis (Thompson , 1975).

Although no specific reliability analysis for this survey
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has been found by this author , the simple Likert scale career

intent and job challenge questions are assumed to be both

valid and reliable indicators of these variables.

The job autonomy question (Appendix A , Question 13) was

taken from the Job Diagnostic Survey developed by Hackman

and Oldham (1975). This instrument was designed to measure

five dimensions of the respondent’s work experience : skill

varie ty, task iden tity, task significan ce, autonomy , and

feedback from the job itself.

Job satisfaction levels were measured with the Hoppock

four-question (Appendix A, Questions 8-11) general job

satisfaction measure (Hoppock , 1935). Scores for each of

the individual questions range from 1 to 7 for responses

A to G respectively on questions 9 and 10. The order is

reverse d for ques tions 8 and 11, and, therefore , the scores

range from 7 to 1 for A to G respectively . The total job

satisfaction score is obtained by summing the scores for

each indivi dual question and , therefore, ranges from 4 to

28. The sigher the score, the higher the level. of job

satisfaction expressed.

- The Hoppock measure has been utilize d in numerous studies

including the Quality of Air Force Life survey discussed

previously . Extensive reliability and validity testing was

performed based upon the responses to the AFMIG survey and

other samples. “Results indicate that the Hoppock questions

provide a meaningful global measure of job satisfaction

which can be effectively used in organizational and Quality

26 
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of Life research ” (McNichols, Stahl , and Manley , 1976: 1) .

The measurement of job satisfaction also brought about

an interesting problem. In order to develop a stable

perception or feeling of job satisfaction/dissatisfaction ,

an individual must hold that job for a period of time. It

was necessary, therefore , to establish a guideline for

experience in a job for an individual to answer the Hoppock

measure with respect to that job. It was decided, therefor e,

that if a respon dent had held his job for six mon ths or more ,

his job satisfac tion responses were wi th res pect to that

job. If he had worked in a position for less than six

months , he answere d wi th respec t to his previous job . Those

personnel with les s than six months active duty serv ice time

were not utilized in this study . Additionally , TDY students

at Keesler answered regarding their permanent duty station

job (still subject to the six month rule), and all AFIT

students answered with respect to their previous job.

The Rotter Internal-External Control measure or I-E

Scale (Rotter , 1966) comprises the las t por tion of the

questionnaire. This scale consists of 29 forced—choice

questions, six of which are filler. The remaining 23

ques tions consis t of an internally orien ted statement and

an externally oriented statement. External choices are

scored as a 1, while the internal responses are scored as

a 0. The score for the measure is the sum of the external

choices, and, therefore , ranges from 0 to 23. The lower the

score, the more internal the orientation .
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In Rotter ’s study (1966), he discusses the validity

and reliability of the I—E Scale. Rotter points out that

the internal consistency estimates are relatively stable,

ranging from 0.65 to 0.76 for a wide variety of sample

populations. One month test-retest reliability figures are

also consistent for two groups, Ohio State University students

and prisoners at the Colorado Reformatory , with scores of

0.60 and 0.78 respectively . He also tested the scale for

social desirability using the Marlowe-Crowne Social Desira-

bility Scale and found a median correlation of -0.22 for

differen t samp les of male and female colle ge students .

Finally , he reports that two factor analysis studies were

performed , his own and another by Franklin (1963), both

indicating one general factor which accounted for over 50%

of the variance. Based upon these various tests, Rotter

concluded that the I-E Scale is valid , reliable, and not

subject to social desirability. Cone (1971), however , found

a somewh at higher level of soc ial desira bil ity when employin g

the Edwards Social Desirability Scale. Some of the other

literature , which is covere d in the next chapter , also

ques tions the unidimensional ity of the Rotter measure and

raises some doubts as to the validity of the measure.

For those respondents at Keesler AFB , the Rotter survey

consisted of only 28 questions with the following omitted:

a. ~ have often found that what is going to happenwill happen.

b. Trusting to fate has never turned out as well for
me as deciding on a definite course of action.

28 
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Because this is not one of the filler questions , the max imum

score possible for this group is 22. It should be noted

that whenever the res ponses for the differen t groups are

combined, any referenc e to the Rotter measure includes only

the 22 que stions , unless otherwise noted.

The Sample Population

As mentioned previously , the sample population for

this study is comprise d of three separate groups of Air

Force personnel. The first group . inclu des students, faculty

members , and staff personnel from the 3300th Technical

Training Wing at Keesler. A total of 229 surveys were

distributed to this group ; 224 of these were found suitable

for use. Because of the large number of fully completed

questionnaires, it was decided that any question left blank ,

any Rotter question with both alternatives selected , or any

Rotter question reworded would constitute an invalid response.

As can be seen above, only 5 surveys were disgarded . Of the

224 respondents, 36 were officers , 188 were enlisted ; 15 were

female , 209 were male ; the mean time in service was 11 years;

192 responde d whi te whi le 32 answere d other than whi te ; the

means for the Hoppock , Rotter, challen ge , and autonomy scores

were 19.4, 8.1, 3.5, and 4.4 respectively. A further

breakdown by grade is provided is Appendix B.

The second group is comprised of students at AlIT who

had been attending classes for at least three months at the

time of the survey. The questionnaire distributed to this

= group was a slightly modified version of the Keesler form.
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The Rotter question which had been omitted was included and

all questions referring to the respondent ’s job were

reworded to emphasize that his previous job was to be

considered . A total of 100 questionnaires were sent out,

75 were returned, and, again , only 5 were rejected for the

same reasons listed previously . Since AlIT students were

surveyed , this group is comprised of all officers ; the mean

time in service is 8.4 years (50 of the 70 respondents

were Captains); there were only two females; four classified

themselves as non—white; and the means for Hoppock , Rotter,

challenge , and autonomy were 19.7, 9.3, 3.7, and 4 . 9

respectively . A breakdown of this group by grade is also

found in Appendix B.

Finally, a group of 44 AlIT students just entering the

GSM and GOR programs was sampled during their initial meeting

for SM 6.00, Managerial Accounting . It was the intent of

this second sampling of AFIT students to determine if the

environment of a student tends to affect his locus of control

orientation due to a feeling of lack of control over his

life in an academic situation . These students were given

t-he same questionnaire distributed to the other AlIT students

descri bed above and all of the res ponses were found sui table

for use. This group was again comprised of all officers;

mean time in service was 7.2 years; there was one female;

only one respondent was non-white; the Hoppock , Rotter ,

challenge and autonomy means were 19.9, 8.0, 3.7, and 4.7

respectively . The breakdown for this group is also found in

30
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Appendix B.

Analytic Techniques

In this section each of the techniques used in the

analysis of the survey data is discussed. Additionally ,

the robustness of the t test whi ch is employed in thi s study

for difference in means testing is examined.

Parametric versus Nonparametric Statistics. In consid—

ering the analysis of data, one question which of ten arises

is the appropriateness of using parametric statistics due

to the assumptions which underly these statistical techniques.

The alternative , when these assumptions are not met, is the

use of nonparametric or distribution-free statistics. The

choice relevant to this study is the use of the parametric

t test versus the nonpara.xnetric Mann-Whitney test for

difference in means testing.

The assumptions underlying the t test (to be discussed

in detail later) involve sampling from independent , normal

distributions with equal variances. For the Mann-Whitney

test, however, the only assumptions are that the samples are

random and continuous and that the measuremen t scale be at

leas t or dinal (Conover , 1971:224). Those variables for

which the test is applied in this study meet the nonparametric

criteria.

In most instances , the size of the groups under consid-

eration is sufficien tly lar ge as to allow the central limit

theorem to be invoked . The central limit theorem justifies
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the approximation of the distribution of the sample mean

with a normal distribution having a mean ~j  and a variance of

a2/n when n is fair ly large . The term fa irly larg e may be

rather deceptive sin ce a sample siz e of approxima tely 30 is

generally considered sufficiently large to invoke the central

limit theorem (Freund, 1971).

In some instances, however, the size of the group in this

study is much smaller than 30 and the question still arises

whether to employ the t test or the Mann—Whitney test.

Boneau (1960), however , performe d an extensiv e analys is of

the robustness of the t test. In that study , he drew random

samples from various distributions (normal, rectangular, or

exponential) which had means of 0 and variances of 1 or 4.

The sampling was done with various combinations of these

distributions and variances with sample sizes of 5 and 15.

He then computed a large number of t values based upon the

samp les , constructed a frequency distribution of these t

values, and compared these with the theoretical t distribution

curve for the appropriate degrees of freedom. Boneau then

states:

- Having violated a number of assumptions underlying
the t test and finding that, by and large , such
violations produce a minimal effect on the distribution
of t’s, we must conclude that the t test is a
remarka bly robust test in the technic al sense of the
wor d (Boneau , 1960:62).

With Boneau having used sample .3izes as low as 5, this wri ter

sees no problem in employing the t test for analysis of the

differences in means in this study.

32

-— - --—---—~~~~~~
--- , --——- -- -—-  -“--~~----- -- .A - - - -~~--——--- - - - ~,.----~~~Ir, ~~--

, .--. —- —-——- - — —--—i



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

Two Sample t Test. The t test, as found in the Statis-

tical Package for the Soc ial Sciences (SPSS) programs (Nie ,

et al., 1975), is used in this study to determine if the

mean of one group for a given varia ble is significan tly

different from the mean of another group. SPSS is , in fact,

used for all analysis of the data in this study. The SPSS

program performs the t tes t cal culations in two differen t

forms, one assuming the variances for the two populations are

equal , the other assuming they are unequal. Under the equal

variance assumption , the samp le means and variances are

calcu lated for the two groups and a poole d variance for both

groups is computed. The appropriate t value and its associated

probability is then calculated. If this probability is less

than the significance level chosen, the means f or the groups

are considered to be significantly different.

If, on the other hand, the population variances canno t

be assumed equal, the t value cannot be computed as above.

It can, however , be approximated using different calculations

for both the t value and the degrees of freedom. The results

of this comparison of means is not exac t, however , the

approximation is considered to be reasonably accurate.

The decision as to whether the population variances may

be assumed to be equal is based upon the F test of the sample

variances. If the F test is not significant, the variances

are assumed equal and the pooled variance technique is

employed. Otherwise, the separate variance approximation

is used.
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Pearson Product—Moment Correlation. For correlation

analysis , again the question arises whether to use the

parametric Pearson correla tion coeff icien t or the nonpara-

metric Spearman or Kendall measure s. The Pearson measure is

based upon the bivaria te norma l and examina tion of the

histograms in Appendix C for the Hoppock , Rotter, challen ge,

and autonomy score s suggests distribu tions which are

approximately normal. A comparison was, therefore , made

using the Pearson and Spearman measures. The correlation

between the ful l  Rotter measure and the score based upon 22

questions was computed. The Pearson and Spearman coefficients

were identical to three digits. The Pearson measure is,

therefore , used for all correlations in this study.

The Pearson coefficient is a measure of the strength of

the relationship between two variables (Hogg and Craig, 1970).

The value of the coefficient ranges between -l and 1. As the

value approaches -l or 1, the stronger is the indicated

relationship , negative or positive respectively , between the

variables. A value close to 0 indicates a weak relationship .

Alon g wi th the Pearson coeff icien t and the number of cases

used in the computation , the SPSS subroutine calculates an

associated level of significance based upon the Student’s t

distribution (Nie, et al., 1975).

Reg~ression Analysis. One of the proposed purposes of

this study is the formulation of a model of job satisfaction

based upon the variables of job challenge , autonomy , and the

Rotter I—E Scale. “Multiple regression analysis is a general

34



_ _ _ _  .

statistical. technique through which one can analyze the
• relationship between a dependent or criterion variable and a

set of independent or predictor variables ” (Nie , et a)..,

1975:321). In this study, job satisfaction is used as the

criterion variable while job challenge , autonomy , and the

Rotter measure are used as predictor variables. The objective

of such an ana1ysi~ ~s to formulate the linear model based

upon the predic tor varia bles which best describes or explains

the criterion variable of job satisfaction . The term “best”

here ref ers to the determination of the linear relationshi p

such that the s ummed squares of the differences between the

actual or observe d value of the cri terion variable and the

predicted value (sum of squares error , SSE) is minimize d

(Draper and Smith, 1966).

Several approaches to regress ion analys is are availa ble

under SPSS , and the forward selec tion proce dure was chosen

for use in this study. This method involves an iterative

proces s in whic h the pre dictor varia ble havin g the highest

correlation with the criterion variable , and , therefore ,

accounting for the most variance , is selected first. Next,

the remaining predictor variables are examined, and the one

with the highest partial correlation with the criterion

variable is selected. This process continues until either

all of the prdictor variables have entered the regression

or until the remaining variables fail to meet certain criteria

(Draper and Smith, 1966).

Under SPSS, the user may specify what statistical
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criteria are used for selection. Specifically , he may

establish : 1) the maximum number of var iables to enter ;

2) a minimum F value , which is the F ratio computed for

significance testing of the regression coefficient; and

3) a tolerance, which is “ ... the portion of the variance
of that varia ble not explaine d by the independent variables

already in the regression equation ” (Nie , et al., 1975:346).

For this study the number of varia bles permitted to enter

was the number of var iables under consi deration . The

default variables of 0.01 and 0.001 were used for the F

value and tolerence parameters respectively.

Factor Analysis. As mentioned previously , because one

of the Rotter questions was inadvertantly left out of the

Keesler survey , a factor analysis was undertaken to determine

the effect of the omission and whether the data was usable

for further analysis in this thesis. Factor analysis is a

statistical technique which examines a given data set to

determine if subgroups or clus ters of related varia b les

exis t. Specifically , data obtained with the Rotter I—E Scale

is fac tor analyzed to ascer tain if the 23 questions are

measurin g a central idea or concep t (unidimensional ) or if

subscal es exis t wi thin the measure which deal wi th several

independent ideas (multidimensional). These subscales are

identified because the questions within a given f actor tend

to correlate higher with each other than with the other

questions (Nunnally , 1967).

Factor analysis is ordinarily accomplished in three
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steps. First, a correla tion matrix is prepared in which

each question is correlated with every other question. Next,

initial factors are extracted from the data. The first

factor represents the best linear combination of each of the

variables which accounts for the greatest amount of variance

in the data. The next factor is the linear combination which

accounts for the greatest amount of variance not accounted

for by the first factor. This process continues until all

of the variance in the data is accounted for. There is one

initial factor for each question or variable. Associated

with each initial fac tor is an eigenval ue which determines

which of the initial factors are rotated to obtain a f inal

solution , the third step.

Rotation of the factors is a process which attempts

to clarify or simplify the factors to make them interpret-

able. Two major forms of rotation are employed: 1) orthogonal ,

where the factors are uncorrelated; and 2) oblique, wher e

the factors may be correlated . Several rotational techniques

are available within both of the rotation forms (Nie, et al.,

1975). Because of its common use in other fac tor analysis

studies of the Rotter measure , orthogonal varimax rotation

was chosen for this study.

One decision which mus t be made in fac tor analysis is

how many of the initial factors are rotated to obtain a final

solution. One generally accepted practice is to rotate those

factors with an eigenvalue greater than 1.0. The philosophy

here is that the amount of variance explained by those factors
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with eigenvalues less than 1.0 is not sufficient to warrant

their rotation. Another approach is to plot the eigenvalues

against their associated factor numbers. Typically , the

plot falls rapidly for the first few factors then straightens

out with a smaller slope to the last factor. Those factors

which fall above the bend or “knee ” on the plot are rotated.

This method is referred to as the Scree Test (Harman , 1976).

The rotation of eigenvalues greater than 1.0 was used in this

study. An item with a loading of 0.40 or greater was consid—

ered to load on a given factor.

Abbreviation of Variable Names. Because of the large

amounts of data which are represented in many of the tables

in the remainder of this report , the abbreviation of many

vari able names is necess ary . Table I con tains a lis t of these

abbreviations and the variables they represent.

Abbreviation Variable

CHAL Challenge
AUTO Autonomy
ROT Rotter (Q= 22 unless otherwise noted)
HOP Hoppock
Fx The xth factor from the factor analysis

- TSRVCE Time in service
CAREER Career Intent
OFFAMN Officer/airman split
MARIED Married and single! divorced , wi dowed

and separa ted split
SENI OR Field grade/Company grade split
RATING Rated/Nonra ted off icer spl it
ENLIST Staff Sergeant and above/Sergeant and

below split
RACE White/Nonwhite split

Table I: Abbreviations for Variable Names
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Summary

This chapter has presented a detailed discussion of the

analysis plan used in this study , the instrument used to

obtain the data, the sample population , and the analytical

techniques used to test the hypotheses of this thesis. No

attempt has been made to present the equations upon which

these tests are based . The interested reader may find these

in the referenced material. The next chapter discusses

other dimensiona lity studies of the Rotter measure and the

resul ts of the fac tor analys is study performed in this

thesis.
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IV. Factor Analysis of the Rotter Measure

Although the original purpose of the factor analysis

study presen ted in this chapter wa s the determina tion of

the effect of omitting one question from the Keesler survey ,

several other interesting findings have been made as a

result of the analysis. The f i rs t  topic covered in this

chapter is a literature review of other dimensiona lity

studies performed on the I—E Scale. Next , the results of

the factor analysis of the data from Keesler and of the data

obtained in another survey utilizing the Rotter measure are

presented. It was the results of these analyses which

determined the effect of the omission of the Rotter question.

Finally , a comparison of the factor analysis performed on

the survey data from this thesis and other dimensionality

studies discussed in the literature review is made.

Previous Dimensionality Studies

In his original discussion of expectancy theory and the

I—B Scale, Rotter (1966) discussed two factor analysis

studies performed on the measure. The first, performed by

Rotter himself , was based upon the responses of 200 male and

200 female college students. Although he does not present

specific figures from the analysis , Rotter states, “ ... that
much of the variance was included in a general factor” (Rotter ,

1966:282). He also reports that several additional factors

were foun d, but only a few items loaded on each of these

factors and the amount of variance explained by these additional
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factors was minimal .

The second study referred to by Rotter was conducted

by Franklin (1963) in which he fac tor analyzed the responses

of 1000 senior high school students to a questionnaire

distributed by Purdue University. The survey was actually

administered to over 9000 students, howev er , the 1000 used

for fac tor analysis was a national ly repre sentative sample,

stratified by geographic region , grade in school , sex, and

rural-urban community . The factor analysis resulted in one

general factor accounting for 53% of the total scale variance.

However , six of the first seven factors were rotated.

Although no eigenvalues are given in the dissertation abstract

consulted by this writer, Franklin identifies the six

factors as: socio-political situation , general situation ,

efficacy of action , nonpersonal referent, specific situation ,

and personal referent. Concerning these findings, Franklin

states:

It was concluded that the results strongly support
the proposi tion that internal versu s external con trol
of reinforcemen t is an impor tant, general behavioral
varia ble (Franklin , 1963:1684).

The most detailed dimensionality study found by this

wri ter was performe d by Cherlin and Bour que (1974) in which

the Rotter measure was distributed to two separate groups in

the Los Angeles area following a severe earthquake in 1971.

The first groups consisted of 161 students (96 female and

65 male) who were enrolled at Cal State University in Los

Angeles , who felt the earthquake but were not in the immediate

danger area. The second group was comprised of 100 residents
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(53 female and 47 male ) who live d in the har dest hit area

during the quake.

Princ ipal componen t analys is wi th or thogona l varimax

rotation was used on both samples. Although five factors

with eigenvalues greater than 1.0 (range of 4.4 to 1.3)

were identif ied, only the first two factors were rotated.

The variance accounted for by these factors was 29%. The

remaining three factors with eigenvalues greater than 1.0

accounted for 6% each. The decision as to whether a given

ques tion loaded on a ro tated fac tor was rather interes ting

and involve d . Gener ally , if a loading of 0.40 or greater

was found , the item was considered to load. A second

criterion , however , was also used. An item with a loading

of greater than 0.30 was included under two circumstances:

First, if the content ... clearly fit the analytical
construct which dominated the factor; secondly , if
it increased the reliability of the subscale without
detracting from the clarity of the meaning (Cherlin
and Bourque, 1974:568).

Factor loadings, then , were decided more on the meaning of a

given factor than the numerical guidelines normally used. A

breakdown of this analysis is presented in Appendix D.

- The researchers came to several conclusions based upon

their factor analysis. First, their results are inconsistent

with the findings of Rotter (1966) and Franklin (1963) in

that the I—E Scale appears to be multidimensional rather than

unidimensional as reported in the earlier findings. Two

distinct factors were identified for the college sample. For

this data, the first factor appears to be:
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a general reflection of the individual’s expectancy
of the extent to which his or her own actions - as
well as the action s of mos t others — determine the
course of life ’s events (Cherlin and Bourgue, 1974:
569)

This factor was identified by the researchers as general

control. The second factor included all of the politically

oriented Rotter questions and was, therefore , labeled

political control.

For the resident (non-college) group , this clear

separation was not found. It was concluded that care must

be taken when the Rotter measure is used with non-student

populations. Three of the I-E Scale items are concerned with

educational matters , and the conclusion was that these may

not be suitable when students are not in the population .

This conclusion does not impact on this study , howev er , since

all three groups were involved as students , instructors , or

staff personnel in academic and training environments.

Another analysis dealing with college students was

performed at Ohio State University by Herbert L. Mirels

(1970) in which he employed varimax rotation on a sample of

159 male and 157 female psychology students. Two factors

were identified with eigenvalues greater than 1.0. The

var iance accoun ted for by these two fac tors was approxima tely

29% for both the male and female samples. Six items loaded

higher than 0.40 on the first factor. Each of these items

concerned the belief that ability and hard work are more

important to success than luck . Additionally, each of the

questions focused on the individual as the point of control.
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The second factor was the political factor found by Cherlin

and Bourque (1974), however , one of the politically oriented

questions (Appendix A, Question 16) did not load on this

fa ctor.

The final analysis study reviewed by this writer was

performed by Gurin, et al. (1969) and concerned the

dimensionality of the Rotter scale when given to blacks.

The survey, however , was a slightly modified version of the

29 item Rotter I—E Scale. Some of the Rotter questions were

slightly rephrased to make them more meaningful to the 1695

black students (849 male and 846 female) who participated in

this study. Additionally, another set of forced—choice

questions were included “ ... to tap students beliefs about

the operation of personal and external forces in the race

situation in the Uni~ed States ’~ (Gurin , et al., 1969:35).

Although varimax rotation was employed , the criteria for

determining how many factors should be rotated was not

discussed.

The four factors identified by these researchers were:

1) control ideology; 2) personal control; 3) system modifia-

bility ; and 4) race ideology. Those items loading under

control ideology are similar to those labeled as general

control in the previous studies. The personal control items

wer e all phr ased in the f irs t person , indicating a belief

that one can control his own destiny. The final two factors ,

however , consisted almost exclusively of those items that

were added to the Rotter measure and those I-E Scale items
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which were modified for the black population. It was not

surprising to this writer, therefore , that separate and

distinct factors were identified for these questions and

that these factors were concerned with racially oriented

considerations.

In summary, then , recent factor analysis studies of

the Rotter measure have challenged the opinion originally

held by Rotter that the I-E Scale is unidimensional .

Several identifiable factors have been found , however , they

do not appear specifically ir any one study . Those factors

which have been labeled thusfar are concerned with : 1)

personal control; 2) general control ideology ; and 3)

political control. These items are further discussed in

conjunction with this study later in this chapter.

The Effect of the Missing Rotter Question

The original purpose of this chapter, as mentioned

previously, was to determine if the data obtained at Keesler

was usable for further analysis since one of the Rotter

questions had been omitted. In order to make this determin-

ation , it was decided to factor analyze the Keesler data and

compare this analysis with another factor analysis of data

obtained in another thesis employing the full 23 question

I—E Scale. Captain Larry J. Corbin (1977) surveyed military

and civilian scientists and engineers from the Air Force

Flight Dynamics Laboritory (AFFDL) at Wright-Patterson . A

total of 273 usable responses were obtained from AFFDL. The

essenc e of the tes ting centered around a fac tor analysis of
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Factor Keesler % Var AFFDL % Var AFFDL % Var
Data Q 23 Q 22

x i x i x i
1 3.94 17.9 4.72 20.5 4.64 21.1
2 1.94 8.9 1.63 7.1 1.63 7.4
3 1.47 6.7 1.42 6.2 1.42 6.5
4 1.30 5.9 1.38 6.0 1.38 6.3
5 1.17 5.3 1.16 5.1 1.12 5.1
6 1.04 4.7 1.12 4.9 1.06 4.9
7 0.99 4.5 1.00 4.4 1.00 4.5

Table II: Eigenvalues and Percent Variance
Accounted for by First Seven Factors

the AFFDL data with and without the missing Rotter question .

A factor analysis was also performed on the Keesler data for

comparison with the AFFDL data without the omitted question .

The AFFDL sample reflected a slightly more internal orientation

than the Keesler group , the means based on 22 questions

being 7.81 and 8.07 respectively.

Principal factoring without iteration and with varimax

rotation with the default e .genvalue criterion of 1.0 were

used for all three samples. A summary of the eigenvalues

and the percent of total variance accounted for by each of

the factors is presented in Table II. An examination of the

elgenvalues in Table II shows that six factors were rotated

for the Keesler group while seven were rotated for both of

the AFFDL samples. Because the seventh eigenvalue for the

Keesler data is 0.99, it was also rotated , howeve r , the

interpretability of the factor was lessened and only six

fac tors are discusse d in the remainder of this study. A

comparison of the AFFDL samp les reveals that the eigenvalues
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Item Fl F2 F3 F4 F5 F6 F7

2 — . 0 9 2  . 0 5 3  . 6 7 0  .2 1 7  . 0 0 5  . 0 4 1  . 210

3 .434 .012 .5~7 .146 .391 .112 — .342
4 .100 .572 .368 — .209 .176 .194 — .112
5 .043 .13~ .172 — .004 .108 .069 .602
6 .059 .637 — .078 .146 ,245 .092 .100
7 .039 .IT~T .082 — .104 .608 — .076 .428
9 .037 .068 .050 .606 .T~~ — .027 ~~~~~~~~~~~~

10 .018 .052 — .097 .I7~ .212 .705 .216
11 .165 .529 .023 .330 — .017 ~~~ .157
12 .740 .fl~ — .050 .045 — .096 .102 .171
13 .~!T .235 — .006 .471 — .010 .fl~ 8 .041
15 .057 .178 .231 ~~~~~~~~~~ — .079 .l7(~ .109
16 .113 .708 .015 .077 .071 — .018 .163
17 .675 .13ë .269 .141 .096 — .171 — .082
18 .7~ .085 .483 .262 .101 .072 .414
20 .076 .129 ~~~~~~~~~ — .099 .656 .159 — .052
21 .100 .082 .763 — .008 .5~T .000 — .001
22 .732 .100 .55~ .142 .162 — .011 — .003
23 — .5~7 .180 .185 .023 .002 .747 — .166
25 .212 .453 .212 .450 — .187 — . .257
26 .023 .0~~ — .049 ~~~~~~~~~~~ .611 .048 .087
28 .119 .644 .168 .214 — .0~i .084 — .080
29 .464 .0~7T — .020 — .030 — .038 .418 .10 1

2 — .103 .042 .680 .101 .289 .024 .104
3 .513 .001 .5~~ .315 .013 .163 — .191
4 .fl~ .576 .336 .091 — .229 .240 .079
5 .024 .I3~ .105 .048 .011 .080 .810
6 .049 .622 — .067 .302 .227 .073 — .0~T7 .030 .T0~ .087 .624 — .066 — .084 .383
10 .019 .020 — .125 ~~~ .206 .703 .260
11 .135 .497 .021 .050 .450 ~~~ .027
12 .695 .1’75 — .066 — .096 .11! .066 .132
13 ~~~ .192 — .007 .040 .523 .051 — .040
15 .055 .149 .232 — .023 ,~T7 .148 .020
16 .100 .702 — .001 .083 .fl~ — .026 .161
17 .692 ~~~ .269 .057 .104 — .165 — .037

- 
18 ~~~ .051 .465 .128 .367 .050 .372
20 .137 .143 ~~~~~~~~ .593 — .205 .203 .060
21 .110 .106 .774 .5T~ — .021 .009 .005
22 .744 .089 — .5~i .121 .125 — .007 .064
23 ~~~~ .193 .182 — .018 .030 .749 — .155
25 .209 .421 .186 .000 .482 — .flO .277
26 .041 .5~T .010 .703 .~~1 .022 — .149
28 .139 .650 .149 — .5~T .183 .099 .003
29 .431 .55~ — .035 — .051 .050 .396 .090

Table III: Factor Loadings for AFFDL with (Top) and
without (Bottom) Rotter Question 9
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and the accompanying percentages are approximately equal

with or without the missing question.

The next step was to compare the factor loadings on the

rotated factors for the AFFDL samples. An item was considered

to load on a given factor if the factor loading was 0.40 or

higher. A summary of these factor loadings is presented in

Table III. The upper set of loadings is for the sample

containing the missing question (in Table III, Question 9);

the lower is without the missing question . An examination

of the first three factors for both of the samples reveals

that the items considered to load on each of these factors

are identical. Factor 5 of the 23 question sample also

matches factor 4 of the other sample. Additionally, factor

6 for both samples is nearly identical with the exception of

question 29. The loading for this item on the 22 question

sample is .396 which , for all practical purposes , indicates

a loading. The factors , then , do appear to be the same. A

comparison of factor 4 of the first group and factor 5 of

the second shows them to be the same except for item 9 for

the upper sample and item 11 for the lower. It must be

remembered , however, that question 9 is the missing Rotter

question and it appears that it is on these factors that the

primary impact is felt. Factor 7 is also somewhat similar

for both samples in that item 5 loads in both cases. Although

the other two questions (7 and 18) wh ich load on the upper

sample do not load above 0.40 on the lower , their values are

0.383 and 0.372 respectively which , again , provi des a basic
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similarity.

The above compar ison provi des the f irs t evidence that

the effec t of omitting the Rotter ques tion is minor - for two

reasons: 1) the factor loadings for both samples are quite

similar - they are in fact identical for the first three

factors, those accounting for the most variance ; and 2) for

the sample containing question 9 , the loadings on factor 4

indicate that three other questions in the measure (13, 15,

and 25) are concerned with a similar idea or concept. One

of the primary uses of fac tor analys is is in the develo pment

of surv ey instrumen ts wher e large numbers of questions are

reduced by eliminating some of those which load on the

same factor (Nunnally , 1967). Since question 9 loads with

the other three items, this indicates that it may be

omitted without eliminating the theme or idea captured by

that factor.

An even stronger indication that the effect of omitting

the one Rotter question is the correlation of the measure

with and without that question. For this comparison , the AFIT

data was utilized . For 114 responses, the Pearson product——

moment correlation was .996 with a significance of .001.

When the AFFDL sample is compared to the Keesler data ,

only one of the fac tors shows any similari ty. This tends

to support the opinion that the Rotter measure may be

sensitive to different populations. Because little similarity

is found , the fac tor loadings for the Keesler data are not

presented .
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In summary, then , the above correlation and factor

analysi s studies pres ent several impor tant fin dings. Firs t ,

the extremely high correlation between the Rotter measure

with and without question 9 provides the strongest indication

that the omission of this question has little or no effect

on the validity of the measure. Second, the factor loa dings

with and without question 9 are very similar. Finally ,

ques tion 9 loads on the same factor with three other ques tions ,

and, therefore , the omission of question 9 does not elimina te

the measurement of the central idea of this factor. These

findings lead this writer to conclude that the effect of

the omission of this question is minimal and that the data

is suitable for additional analysis .

The Dimensionality of this Thesis Data

In light of the previous dimensionality studies of the

Rotter I-E Scale and the factor analysis study performed on

the Keesler and AFFDL data, it was decided to conduct a

further dimensionality study combining the Keesler data with

both of the AFIT samples. One question which arises from the

identif ication of a number of independen t subsc ales with in

the Rotter measure is the vali dity of s umming the indivi dual

questions to obtain a single score. Factor analysis aids in

in answe ring this question by provi ding informa tion concerning

the internal structure of a measure and whether all items in

the instrument are measuring one central idea which may be

indicated with a total score (Nunnally , 1967). This validity

question provides additional impetus for this factor analysis.
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Factor Eigenvalue % Var

1 3.98 18.1
2 1.72 7.8
3 1.37 6.2
4 1.27 5.8
5 1.09 5.0
6 1.08 4.9

E=47.8

Item Fl F2 F3 F4 F5 F6

2 .205 — .017 .281 .463 — .213 — .179
3 — .055 .502 .142 ~~~~~ .041 .271
4 .156 .I~7 .028 .188 .634  .092
5 .299 — .004 .266 — .063 ~~~ .19 1
6 — .034 .257 — .075 .467 — .5~0 .009
7 — .311 .116 .428 .~~ 7 .196 .073

10 .149 .104 ~~~~ .T7~ — .045 .303
11 .230 .079 .118 .609 .144 .146
12 .017 .722 .080 ~~~~ .135 — .05 3
13 .618 .I~1 .055 — .136 .039 .239
15 ~~~~ .028 .001 .272 .033 .334
16 .TT~ .136 — .166 .544 .059 .122
18 .159 .720 .198 ~~~~ — .026 — .052
19 .482 .0~5 .093 .418 .018 — .049
20 .IT~ — .042 .603 ~~~ .227 — .0 10

• 21 .187 — .056 ~~~~~~~~~~ .361 — .439 .126
22 .110 .594 — .101 .253 ~~~~ — .198
23 .025 — .0~~ .040 .111 .121 .773
25 .638 .100 .144 .254 .072 .0~7
26 .0~7 .201 .666 — .068 — .077 .042
28 .638 .062 .1T7 .180 .119 — .260
29 .I7~ .549 — .069 .052 — .309 .189

Table IV: Factor Loadings and Eigenvalues for
Combined Keesler and AFIT Data (n= 338)

With the addition of the AFIT students , the sample size

was increased to 338. The mean for the 22 Rotter questions

was 8.32. A summary of the eigenvalues greater than 1.0 and

their associated variance explained is shown in Table IV.

Examination of Table IV shows that six factors were rotated

with eigenvalues greater than 1.0 and that the total variance

explained by these factors was 47.8%. Also included in
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Factor 1

13 . It is not always wise to p lan too far ahead because
many things turn out to be a matter of good or bad
fortune anyhow.

15. Many times we might as hell decide what to do by
flipping a coin.

19. Most people don ’ t realize the extent to which their
lives are controlle d by acci dental happenin gs.

25. Many times I feel that I have little influence over
the things that happen to me.

28. Sometimes I feel I don ’ t have enough control over
the direction my life is taking.

Factor 2

3. There will always be wars no matter how hard people
try to preven t them .

12. The world is run by the few people in power and
there is not much the little guy can do about it .

18. As far as world affairs are concerned , most of us
are the victims of forces we can neither understand
nor control.

22. It is difficult for people to have much control over
the things politicians do in office.

29. Most of the time I can ’ t unders tand why poli tician s
behave the way they do.

Factor 3

7. No matter how hard you try some people just don ’t
like you.

20. It is hard to know whether or not a person likes you.

26. There is not much use in trying too hard to please
people; if they like you , they like you.

Table V: Factors with Rotter Questions 
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Factor 4

2. Many of the unhappy things in peoples ’ lives are
partly due to bad luck .

6. Without the right breaks one cannot be an effective
leader.

7. No matter how hard you try , some people just don ’t
like you.

11. Getting a good job depends mainly on being in the
right place at the right time.

16. Who gets to be to boss often depends on who was
lucky enough to be in the right place first.

19. Most people do not realize the extent to which their
lives are controlled by accidental happenings .

Factor 5

4. Unfortunately, an individual ’s worth often passes
unrecognized no matter how hard he tries.

5. Most students don ’t realize the extent to which their
grades are influenced by accidental happenings.

21. Most misfortunes are the result of lack of ability ,
ignorance , laziness, or all three.

Factor 6

23. Sometimes I can ’t understand how teachers arrive at
the grades they give.

Table V: (Continued)

Table IV are the fac tor loa dings associa ted with the rotated

factors. Selecting a minimum loading of 0.40 again for a

question to be considered as loading on a given factor, a

general pattern is seen to develop in some of the factors.

Table V presen ts each of the fac tors with the actual Rotter

questions which load on the given factor. The questions have
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been renumbered to corre spond wi th the numberin g use d in

the articles covered in the literature review. With the

exception -of question 21, factor 5, the external phrase

is presen ted . The internal phrase is chos en for ques tion

21 because the factor loading for this question is negative.

If one examines the full questions which load on factor

1 (Appendix A , Questions 26, 28, 32, 38, and 41 respectively) ,

it is seen that four of the five questions are concerned

with the ability of the individual to control his personal

destiny . Although question 32 could also be interpreted

along similar lines, the explicit use of the first person is

not found. Two possible explanations are seen by this writer

for the loading of this question : 1) the question which was

omitted trom the survey (Appendix A, Question 43) is also

worded in the first person and loaded with the other first

person questions in the Gurin , et al. (1969) study , and its

omission may have caused the loading of question 32; or 2)

question 32 is projective in nature and captures the essence

of the f actor , namely personal control. For whatever the

reason , ques tion 32 does load on thi s factor and is inc luded

in further analysis with this factor in the next chapter.

Because the apparent theme of the factor is the control of

one ’s own destiny, this wri ter chooses to label this fac tor

personal control.

Factor 2 is consistent with each of the previous studies

and with the AFFDL data. Each of the questions loading on

this factor are politically oriented . This factor is clearly
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identified as political control.

The third factor contains three questions. Each refers

to the ability or inability of the individual to get along

with or be liked by others. This factor was also present

in the AFFDL factor analyses. Because the questions refer

to the relationship of the individual to others, this

writer has labeled this factor as interpersonal control.

Factor 4 appears to deal with some general philosophy

concerning success on the job , one ’s relationship with

others, and whether the respondent actually believes in luck.

In the Gurin , et al. (1969) study , all of these items with

the exception of question 19 load under the control ideology

factor. Since question 19 also deals with a general belief

in luck , this writer chooses to label this factor as

general control.

Factors 5 and 6, on the other hand , do not present a

picture which is clear within itself. Questions 4 and 21

seem more appropriately associated witn factor 4, general

control. Question 5 of factor 4 and question 23 of factor

6 deal with educational mat ers. It is interesting to

note that the other education question , item 10, does not

load above 0.40 on any factor. Because of the ambiguity of

these factors, this writer chooses not to label them at

this time.

In summary , then , four of the six rotated fa ctors have

been labeled as: 1) personal control; 2) political control;

3) interpersonal control; and 4) general control. The
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interpersonal control factor represents a departure from

previous findings. Although it can be a~gu~d that this

factor is also appropriate under general control, it was

distinctly identified for this and the AFFDL samples. This

writer , theref ore , chooses to maintain it as a separate

factor.

Validity and Reliability

As discussed previously , the identification of independent

subscales within the Rotter measure raises some serious

doubts whether the individual questions may be summed to

obtain a single score indicating one central theme - internal

versus external control. This also raises the question of

whether one can speak of one group being more internal or

external than another. This categorization , however , is the

basis for each of the hypotheses proposed in this study .

Because of the above va l id i ty  question , it was also

decided to invest igate  the re l iab i l i ty  of the I — E Scale .

Reliability here means :nternal consistency or does the

instrument measure the same thing or things when given to

a number of different subjects? Nunnally (1967) recommends

the “coefficient alpha ” test as the first test of internal

consistency to be performed. The range on coefficient alpha

is from 0 to 1. Ti.e higher the score , the more reliable the

measure. The coefficient alpha computed for the 22 question

Rotter scale with the combined Keesler and AFIT data was

0.77. This indicates a high degree of internal ccnsi.s en cry .

A second test also recommended by Nunnai.ly (1967) is
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the “split half” test which consists of arbitrarily dividing

the questions from the instrument into two groups. Scores

for each half are then obtained and correlated . The

correlation obtained with the combined data sample (n 338)

was, again , 0.77, which is also a strong indication of high

internal consistency .

The conclusion which this author derives frcm the

validity and reliability testing of the Rotter measure used

in this study is as follows: although the exact nature of

the ideas or concepts which are measured by the I-E Scale

is not clearly defined , they are consistently measured

when given to different subjects.

Summary

Several important conclusions are drawn from the results

of the factor analysis and reliability studies presented in

this chapter. First , the omission of the Rotter question

from the Keesler data has minimal impact on the structure

of the factors found in the Rotter measure . This fact,

combined with the high correlation between the Rotter scale

with and without the missing question , leads to the conclusion

that the Keesler data and the AFIT data may be combined for 
—

subsequent analysis.

Secondly, the Rotter measure appears to be multidimen-

sional with four of the six factors identified as: 1)

personal control; 2) political control; 3) interpersonal

cont rol; and 4) general control. The identification of

these factors or subscales , however , raises some doubt
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whether the Rotter concept of internal—external  control H

is validly measured by the summed total of the Rotter

questions. Whatever the concepts or ideas measured by

this instrument, they are measured consistently when adminis-

tered to different subjects.

Finally, the primary purpose of this study is to

examine the relationship of the Rotter measure with various

other aspects of the work environment. Although the validity

of the measurement of a single concept is in doubt, the

relationship is still examined in the next chapter. Any

reference to a degree of internal or external orientation ,

however, must be tempered by the questions raised in this

chapter. For this reason , the factors which have been

identified are also examined whenever the 22 question Rotter

measure is discussed .

_



V. Findings

The purpose of this chapter is to discuss the results

of the analysis of the survey data. In accordance with

the analysis plan established in Chapter 3, a discussion

of the correlat.ions among the variables is presented

first. Next, th~ relationship among the variables of job

satisfaction , job challenge, autonomy , and the Rotter I-E

Scale is explored . Finally , the remaining hypotheses

dealing with differences in the internal-external orienta-

tion of various groups is discussed . Again , it must be

remembered that as a result of the factor analysis study ,

any reference to one group displaying a higher degree of

internal or external orientation is clouded by the validity

questions raised in Chapter 4. In order to investigate this

issue further, additional analysis with the four factors

identified previously was performed and is presente~-1 here.

It must be remembered , however , that these factors are the

sums of the responses for the individual questions contained

in the factors and not the traditional factor scores which

are computed under SPSS.

Correlation Analysis

As mentioned previously, the purpose of the correlation

analysis presented here is to provide an indication of the

relationships between the variables and a basis for further

analysis in the regression study discussed later in this

chapter.
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AUTO ROT HOP Fl F2 F3 F4

CHAL ~434** 
_ .098* .644** — .081 — .081 — .008 .026

AUTO — . l58** .518** — . 154** _ .102* _ .112* — .078
ROT _ .l93** .738** .654** .540** .772**
HOP — . 164** — .088 — .084 _ .113*
Fl .292** .218** .584**
F2 .206** 343**
F3 .424**

Note: ** indicates P < .001
* indicates P < .05

Table VI: Pearson Correlations for  Work-Related
Variables (n = 338) See Table I for
Abbreviations.

Table VI is the zero-order correlation matrix for  the

variables considered in the first hypothesis. It can be seen

from this matrix that job satisfaction (HOP) is significantly

correlated at the .001 level with job challenge , autonomy ,

the 22 question Rotter I-E Scale , and the personal control

factor (Fl). The negative correlations associated with the

Rotter measure and the four factors indicate that the lower

(more internal) the score on these measures, the higher the

score on the correlated variable .

Job challenge provides the highest correlation with job

satisfaction . The second highest correlation is seen in job

autonomy . These two variables , however , are also highly

correlated with each other. This indicates to this writer

that one of these variables may be driving the correlation

between job satisfaction and the remaining variable .

Table VI also indicates that the degree of perceived

autonomy is significantly correlated (- . 158, p < .001) with

the Rotter score. The interpretation here is that the more

60 

_——..----- . ~~~~~~~ ~~~~~~~~~~ _.—--..-- -- . - -a



_ _ _ _  

internal the respondent ’s orientation , the higher his

perceived level of autonomy . In other words , the more an

individual feels that he is responsible for his success or

failure , the more he perceives freedom of decision on the

job. It is also interesting to note that this perception

of autonomy is correlated with the personal control factor

at exactly the same leve l (- .154 , P<  .00 1) . Political

control (F2) and interpersonal control (F3) are also

correlated but at a lower significance level.

Although most of the demographic variables have been

converted into dichotomous splits and are, therefore , more

suitable for consideration under difference in means testing ,

time in service and career intent were not split and the

correlation analysis has yielded sLgnificant results.

~ ir ~HAL NJIO Fl F2 F3 F4

TSRVCE .132* _ .096* .065 .091* .011 _ .l23* _.lOO* _ .l29*

CAREER _ .289** .094* _ .206** — . l94** — .010 .131* .055 .013

Note: ** indicates P < .001
* indicates p < .05

Table VII :  Pearson Correlations for Time
- in Service and Career Intent (n= 338)

See Table I for Abbreviations .

Table VII contains the zero-order correlations for time in

service and career intent with the work—related variables

discussed previously. As seen in Table VII, the highest

correlation with job satisfaction is career intent (— .289).

The negative sign is due to the reverse order found in the
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scoring of career intent. This correlation , then , is

interpreted as indicating that those expressing a likelihood

of remaining in the Air Force for a career, also express

higher levels of job satisfaction . A relationship of this

type is not surprising. A secondary correlation (.132 ,

P < .05) is also found between time in service and job satis-

faction. This also indicates that the longer an individual

remains in the Air Force, the higher is his expressed level

of job satisfaction .

Significant correlations are also found between the

Rotter measure and both time in service and career intent.

These correlations indicate that the longer an individual

remains in the Air Force and the stronger his intention to

make the Air Force a career, the more internal his orientation.

An examination of the correlations obtained by using the

22 question Rotter measure and those for the separate factors

yields some interesting results. First, it should be noted ,

that while the 22 question measure is significantly correlated

with both time in service and career intent , not all of the

factors show the same significance. Additionally, those

factors which are significant yield higher correlations than

the 22 ques tion measure . In all of the correla tion analysis

for this study ,  howe ver , there is no instance where one of the

factors is significantly correlated without the 22 question

measure also bein g signi ficant . These resu lts further indicate

the valu e of examining the separate fac tors whenever the

Rotter measure is analyze d in this study and fur ther suppor ts
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the contention that the Rotter measure is multidimensional.

Job Satisfaction, Challenge, Autonomy, and Rotter

The analysis presented in this section was performed in

conjuction with the first hypothesis of this thesis: there

is a posi tive relationsh ip among the varia b les of job satis-

faction , job challen ge , autonomy , and Rotter ’s Internal-—

External Control measure. Additional analysis concerning the

four factors previously identified is also included.

Table VIII presents the results of means testing for

each of the work-related variables split according to three

criteria: high versus low job challenge, high ver sus low

autonomy , and internal versus external control using the 22

question Rotter measure . The determination of high or low

in each of the three categories is, again , based upon the

mean for that variable. The t test for the variable upon

which the split is made (e.g. challenge when groups are high

versus low job challenge) is omitted since the means for the

groups are always significantly different.

As expec ted , due to the high correlation between job

satisfaction and job challenge, the t test for the Hoppock

measure when the grou ps are those perceivin g high challen ge

versus low challenge provides the largest difference in

means. For the same two groups , the perce ived autonomy is

also significantly different. For the high autonomy group

versus the low autonomy group, there is again a signif icant

difference in perceived levels of job satisfaction and job

challen ge. Although the correla tion analys is pres ented in
64 
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Table VI indicates significant differences in internal and

external orientation between the high and low challenge and

high and low autonomy groups, the t tests in Table VIII for

these groups do not indicate these significant differences.

When the Rotter measure is used for group determination , there

is a significant difference in perceived levels of autonomy.

Job satisfaction is also significantly higher for intern als

than externals. The impact of challen ge and autonomy on

this difference , however, cannot be determined.

Because of the possible influence of job challenge and

autonomy on the job satis faction leve ls of internals versus

externals, it was necessary to control the effect of these

variables in order to determine if true differences exist in

job satisfaction based on locus of control. In order to

provide this control, four combinations of t tests were

performed in which the levels of challenge and autonomy were

held the same for each of the groups. Only internal and

external control were used to separate these groups. The four

combinations of challenge and autonomy tested were: high

challen ge and autonomy , low challenge and autonomy , low

challenge and high autonomy , and high challenge and low

autonomy . Table IX presents the results of the four sets of

t tests for the Hoppock job satisfaction scores. In order to

investigate further the predictive power of the factors in

comparison with the 22 question Rotter measure , these tests

were also performed basing the group differences on: factor 1,

personal con trol , and fac tor 4, general control. Factors 2
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and 3 were not considered because of their low correlations

wi th job satisfac tion . -

In considering the 22 question Rotter scale, Table IX

indicates that locus of control is a significant variable

for expressed levels of job satisfaction for those who

perceive their jobs as challenging and providing autonomy.

Almost exactly the same difference , however ,2 is also indicated

when factor 4 , general control , is used to separate the

groups. When the personal control factor is used to define

the groups, no significant differences in job satisfaction

are found. This appears to be contradictory to the ideas

set forth when the original hypothesis was proposed.

Whether or not the individual perceives that he is in control

of the successes or failures in his life was expected to be

the deciding factor in the relationship between internal--

external control and job satisfaction . This personal

acceptance of responsibility,  however , may not be synonymous

with the personal control factor found in the factor analysis.

This possible contradication is further explored in the

regress ion analysis section wh ich follows.

- For those who per ceive their work as not cha llenging and

not providing autonomy , a different pattern appears. The

Rotter measure again provides for significant differences in

expressed levels of job satisfaction . For these groups,

however , the use of factor 4 does not provi de for differences

as it did in the high challenge and autonomy case. This time ,

f actor 1, personal control , yields the significant differences.
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When compared with the Rotter score , factor 1 provides a

more significant split in job satisfaction. This again

indicates that internals are more highly job satisfied than

externals.

For the high challenge , low autonomy groups , the pattern

of differences is the same as for the low challenge and

autonomy groups. This time, however , the 22 question Rotter

measure provides a more significant indication of differences

in job satisfaction levels than the personal control factor.

Factor 4, general control, produces no significant differences.

In considering the 22 question Rotter measure and factor 1,

those indicating an internal orientation are, again , signifi-

cantly more job satisfied than externals. This indicates to

this writer, in this situation , although the internal does not

perceive that the organization is providing him with the

autonomy to meet the challenge of his position , he still

perceives success or failure as dependent on his own abilities

or inabilities. This type of personal autonomy , which the

internal perceives, may combine with the high challenge to

increase his job satisfaction . The external , on the other

hand, does not make this association and may , there fore , feel

frustrated and attain a lower level of satisfaction .

With the low challenge , high autonomy groups, an inter-

esting revers al occur s. For these groups , none of the measures

provide for differences in job satisfaction . This is the only

situation in which at leas t one of the measure s has not

indicated that internals are signif icantly more job satisfie d
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than externals. A possible explanation for this is that,

although the internal feels that he has autonomy , the work

does not provide sufficient challenge for him to utilize this

freedom in a meaningful and rewarding manner. This places

him in a similar position as the external who, although he

perceives that the organization provides him with the freedom

to act, does not make as strong an association between his

abilities and success or failure . The two groups, therefore ,

have similar levels of job satisfaction .

In summary , then , the above analysis in which the degree

of autonomy and challenge was held constant revealed that,

in general , internals express hi gher levels of job satisfaction

than externals. The exception occurred when the groups

perceived low challenge and high autonomy . In this instance ,

the high autonomy for the internals is not needed for the

low—challenging job, placing them on a similar plane with the

externals who do not perceive autonomy as important because

they do not make as strong an association between their actions

and their succes ses or f ailur es.

The analysis also shows that the personal control factor ,

factor 1, produces sim ilar d ifferences as the Rotter measure

in positions yielding low challenge and high autonomy or high

challenge and low autonomy . Factor 4 , general con trol , however ,

provides corresponding differences with the Rotter measure

in situations providing high challenge and high autonomy .

These results further emphasize and support the earlier

conclusion that the Rotter measure is multidimensional .

69

~ 

--
~~--~~~

— --
~~~“



Regression Analysis

Based upon the correlation analysis , difference in means

testing, and the desire to formulate a model involving the

work-related variables in Hypothesis 1, two regression

analyses were performed. In addition to the work-related

variables, however, several demographic variables and all

of the split variables based on the demographic data were

also included for consideration .

In the first regression , job satisfaction (HOPPOCK) was

the criterion variable. The predictor variables were : challenge;

autonomy; the 22 question Rotter scale; sex; time in service;

career intent; officer/airman ; married or single/divorced ,

widowed , or separated; white/non—white; rated/non-rated;

field grade/company grade officers; and Staff Sergeant and

above/Sergeant and below.

VARIABLE F VALUE SIG MULT R R SQUARE CHG 1k SIMPLE
SQUARE R

CHALLENGE 238 .7  .000 . 6 4 4  .415 .415 .644

AUTONOMY 45.3 .000 .696 .485 .070 .518

CAREER 11.2 .001 .703 .502 .017 — .289

ROTTER 5.5 .020 .714 .510 .008 — .193

Table X: Regression 1 - Variables
with Significance < .05

Table X con tains the varia bles wh ich entered the regress ion

with a significance of .05 or less. Challenge , as predicted

by the corre lation analysis , entered the regression first.
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This variable accounted for 41.5% of the total variance . The

second variable to enter was job autonomy , however , this

variable only accounted for 7% of the remaining variance . The

variables of career intent and the Rotter 22 question score

entered third and fourth respectively. P~gain , however , the

amount of additional variance accounted for by these variables

was only 2 . 5 %  combined . With all four  variables in the

regression equation , the model accounts for 51% of the

variance in expressed job satisfaction . It is interesting to

note that career intent was the only non work-related variable

to enter the regression equation with a significance of .05

or less.

The second regression utilized the four factors , which

have been previously discussed , instead of the 22 question

Rotter measure . This was done to provide a final look at which

factors are most useful in a model of job satisfaction .

Career intent was again included for consideration .

VARIABLE F VALUE SIG MULT R 1k SQUARE CHG P. SIMPLE
SQUARE R

CHALLENGE 238.7 .000 .644 .415 .415 .644

AUTONOMY 45.3 .000 .696 .485 .070 .518

CAREER 11.2 .001 .703 .502 .017 — .289

F4 7.3 .007 .716 .512 .010 — .113

Table XI: Regression 2 - Variables
with Significance c .05

Table XI contains the variables which again entered with
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a significance of .05 or less. The first three variables ,

challenge , autonomy , and career intent , remained , as expected ,

unchanged. The only factor from the Rotter measure which

also entered the regression was the general control factor ,

F4. It is also interesting to note that this six-question

factor accounted for the same amount of additional variance

in the model as the 22 question measure did in the first

regression. For this model also, the total variance accounted

for was 51.2%.

In the original discussion of the Rotter I-E Scale and

its potential relationship with job satisfaction , challenge ,

and autonomy , it was suggested that an individual who perceives

that he is responsible for success or failure in his life ,

is challenged by his job, and has autonomy , should be highly

job satisfied . In viewing each of the identified factors , it

appeared to this writer that t:~is view of control was best

typified by factor 1, personal control. The results of

this second regression and of the earlier means testing ,

however, indicate that factor 4, general control , plays a far

more important role in this relationship. An examination of

Table VI reveals that factor 1, persolial control , is

significantly correlated with autonomy (-. i~~~~. P -. .001).

Factor 4, general control, however , does not show this

significance. As explained in Chapter 3, a variable is

chosen to enter a regression equation because it explains the

maximum amount of additional variance not explained by the

variables already in the equation . Because of the correlation
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between autonomy and factor 1, the amount of variance to be

explained by factor 1 has apparently been accounted for by

the autonomy variable. Since factor 4 has the next highest

and only other significant correlation with job satisfaction ,

it enters the regression . In the means testing also, the

autonomy level was held the same and the split made on the

basis of internal-external control. Again , the correlation

between autonomy and factor 1 apparently prevented factor 1

from causing significant differences when it was used to

determine locus of control. The significant correlation

between factor 4 and job satisfaction , however , and the lack

of correlation between factor 4 and autonomy permitted this

factor to cause significant differences in mean job satisfaction

levels.

In summary, then , the above regression analysis indicates

again that job challenge and autonomy are the “best” of the

predictors utilized in this study to account for variance

in job satisfaction . This analysis also indicates that career

intent and the Rotter I-E Scale are significant to the overall

model , however , the additional variance explained by these

factors is minimal. Additionally, the six-question general

control factor obtained from the Rotter measure provides as

much information for the overall model as the full 22 question

instrument provides. Fi~ia1ly, it is concluded that the analysis

supports the first hypothesis of this thesis that there is a

positive relationship among the variables of job satisfaction ,

job challenge , autonomy , and the Rotter I-E Scale.
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Group 1: Rated Officers , N= 54
Group 2: Non—Rated Officers , N= 96

2-TAIL
VARIABLE GRP MEAN SD t PROB

HOPPOCK 1 19.7 3.6 — .03 .975
2 19.7 4.0

ROTTER 1 8.8 3.9 — .05 .963
2 8.8 4.6

CHALLENGE 1 3.8 1.0 .75 .452
2 3.6 1.0

AUTONOMY 1 4.5 1.6 -1.59 .113
2 4.9 1.7

Fl 1 1.8 1.4 .73 .464
2 1.7 1.4

F2 1 2.2 1.4 —1.20 .230
2 2.6 1.6

F3 1 1.5 1.0 .36 .720
2 1.4 1.0

F4 1 2.4 1.4 — .16 .873
2 2.5 1.6

Table XII: (Continued)

Remaining Hypotheses

This section presents the results of the analysis

performed in testing the remaining eight hypotheses proposed

in Chapter 1. Table XII presents the t tests performed for

seven of these hypotheses. Once again , in addition to the

work-related variables , means testing was also performed on

the four factors discussed previously. For those hypotheses

which deal with one group being more internal than the other

group , the one-tailed probability is shown. For the rated
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versus non—rated group , however , the hypothesis refers only

to a difference and , therefore , the two-tailed test is

appropriate. -

Hypothesis 2: Officers are more internally oriented

than enlisted personnel.

This hypothesis is based upon the study of managers ,

supervisors, and workers performed by Andrisani and Nestel

(1970) in which managers were found to be more internally

oriented than supervisors who were , in turn , more internal

than workers. A general analogy may be formed comparing the

managers to the Air Force officers , the supervisors with the

senior NCO ’s, and the workers with the lower ranking enlisted

personnel. Based upon this analogy, therefore, the hypothesis

that officers are more internal than enlisted personnel is

made.

Examination of Table XII reveals , however , that the mean

Rotter score for the officer group was 8.81 while the mean

for the enlisted personnel was 7.94. If the one—tailed crit-

ical significance level is set at .025 , the Rotter measure

provides a weak indication (a = .028) that the enlisted

personnel, not the officers , are more internally oriented .

Looking at the four identified subscales, F4, the general

control factor , strongly supports the hypothesis that enlisted

personnel are more internal than officers and further supports

and probably accounts for the indicated difference in the 22

question Rotter measure . Both groups expressed equivalent
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levels of job satisfaction , however , the off icers  perceived

a significantly higher level of job autonomy. Although

they also perceived more challenge , the significance of .028

was, again, above the critical level of .025.

Based upon the means test, therefore , the data does not

support the hypothesis that officers are more internal than

enlisted personnel. The data does, however , support a

reversal of the hypothesis with the enlisted personnel being

more internally oriented than the officers.

Because of the work by Andrisani and Nestel (1970), it

is doubtful to this writer that the above reversal holds for

the entire Air Force. The reversal found in this data , however ,

may be based on the sample of officers used , AFIT students.

In most instances , the students had recently completed a PCS

move, have found themselves in an academic environment where

they have little input into the courses they must take, and

have encountered many other potentially externalizing effects.

Before any final conclusions can be drawn concerning the locus

of control differences between officers and enlisted personnel ,

a study utilizing personnel from throughout the Air Force is

require d .

Hypothesis 2: Field grade officers (Lieutenant Colonel

and Major ) are more internal and job

satisfied than company grade officers.

Again considering the work of Andrisan i and Neste]. (1976),

another parallel can be made between upper-level managers or
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field grade officers and lower—level managers or supervisors

and company grade officers.

Examination of Table XII for the field versus company

grade groups does not reflect this difference for either the

Rotter scale or the Hoppock measure . On the other hand , factor

3, interpersonal control, does indicate that the 19 field grade

off icers tend to be more internally oriented concerning the

control one has over being liked. The significance level is

slightly above the critical level, howev er , and , therefore ,

the data only weakly supports this hypothesis.

Hypothesis 5: Males are more internally oriented than

females.

This hypothesis is based upon the findings of Feather

(cf Joe, 1971) and Rotter (1966). Table XII indicates that

the 18 females were significantly more external than the 320

males based upon the entire Rotter measure . It appears that

the interpersonal and general control factors (F3 and F4) are

the primary contributors to this difference. The personal and

political control factors (Fl and F2) reflect no differences ,

and the perceived levels of job satisfaction, challenge , and

autonomy are also the same .

The significant differences for the interpersonal and

general control factors indicate that women consider success

in general and the act of being liked to be more determined

by chance than do men . The questions on the general control

factor deal heavily with success on the job . The external
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orientation concerning success on the job is , perhaps , an

indication that women in the Air Force do not recognize or

perceive the effect  of the equal rights movement when applied

to the Air Force .

Hypothesis 5 is , therefore , supported by the data.

Hypothesis 6: Minorities (blacks, Spanish Americans ,

Mexican Americans , etc.)  are more external

than whites.

As indicated by the studies of Battle and Rotter (1963),

Lefcourt and Ladwig (1965), and Gurin , et al. (1969) which

were discussed in Chapter 2, a major portion of the research

involving the Rotter Internal-External Control measure has

been designed to determine if differences in orientation exist

between various ethnic and social groups. According to Table

XII , when the Rotter measure is used to determine locus of

, control, the one—tailed significance level (.026) lies at

the critical level. The personal and interpersonal control

• factors , Fl and F3 respectively , again reflect a much stronger

significance while the political and general control factors,

F2 and F4, are approximately equal. The significant differences

presented by the interpersonal and personal factors provide

suff icien t evi dence to suppor t the acce ptance of hypothes is

six.

It is interesting to compare the results of the analysis

concerning the racial minorities with those of the women since

both groups have been actively involved in an equal rights
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movement for some time . Both of the groups are externally

oriented regarding the interpersonal factor , thereby

indicating that being liked is based upon factors beyond

their control.

For the minoricies, the lack of significant differences

based upon the general control measure indicates to this

writer that they perceive advances in the general control

area, part of which concerns the job/working environment.

Howe ver , success on a personal basis or in interper sonal

relations is still perceived as being controlled by chance.

For the women , the opposite situation has developed .

The women apparently perceive that success on the job is

still a matter of luck while success on a personal basis is

generally under their control.

Whether or not these proposed comparisons or explanations

are accurate , the differences between the groups again indicate

the multidimensional nature of the Rotter instrument and the

effect that different factors have on different groups of

respondents. It may be these differences which account for

the sensitivity to population which the Rotter measure has

e-xhibited.

Hypothesis 7: Married and single personnel are more

internal than divorced , separated , or

widowed personnel.

As mentioned previously, this hypothesis was included in

this study because of an interest by this writer in the effect
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that a highly emotional situation , such as divorce or the

loss of a loved one, has on the internal—external orientation

of an individual. This idea was suggested by the work

performed by Cherlin and Bourque (1974) in which responents

in and near an earthquake were compared to determine if the

disaster produced an externalizing effect on those closest to

the damage. Table XII indicates that no significant differ-

ences are obtained when any of the measures are employed .

This may indicate that if the divorce , separation, etc. does

produce any externalizing effect at all , the effect of the

experience is not significant after the initial tramua is passed.

The data, therefore , fails to support this hypothesis .

Hypothesis 8: Personnel in lower grades with high active

federal service are more external and less

job satisfied.

Based upon the responses obtained from the thesis survey ,

this hypothesis proved untestable . When the grade of Staff

Sergeant was chosen and the time in service set at 14 years

or over , only two respondents qualified under these criteria.

When the grade of Technical Sergeant and over 20 years was

selected , no respondents were identified . Based upon this

lack of personnel who met the requirements , the hypothesis

could not be tested. Additionally, total time in service

did not provide as good an indication of the concept which

was examined in this hypothesis - those remaining in the same

grade for a long period of time tend to become more external.
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A better measure would have been time in grade , however , this

item was not included in the survey.

Hypothesis 9: There is no d i f ference between rated and

non-rated officers regarding internal-—

external control.

The findings in Table XII support this hypothesis . Not

only does the split between rated and non-rated officers have

no significant effect on internal-external orientation , but

each of the other variables also reflects no significant

differences.

Hypothesis 4: There is a positive correlation between

career intent and internal—external

control for personnel with less than 5

years active federal military service .

The cutoff for consideration of less than five years

active duty was chosen because little variance occurs in

career intent after the five year point (Thompson , 1976).

The correlation between career intent and the Rotter measure

for this group was .068 (P 0 . 2 7 6 ) .  The data , therefore ,

fails to support this hypothesis.

Summary

The results of the analysis of the survey data presented

in this chapter lead to several important conclusions. F i r s t,

all of the techniques employed in the study of the Rotter

measure — factor analysis , correlation analysis , means testing ,

and regression - support the contention made by several
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researchers in the past that the Rotter measure is not unidim-

ensional as originally claimed by Rotter. Additionally, the

effect  of the d i f f e ren t  factors on each of the d i f f e r en t

sub-populations within the sample provides a strong indication

of why the measure has been found to be so sensitive to

d i f f erences in population . Of the fac tors  ident i f ied , the

political control factor produced the least significant

differences for any of the work-related variables and for the

analysis of differences between groups.

Concerning the relationship among the variables of

job satisfaction , job challenge , autonomy , and the Rotter

scale , perhaps the most significant result is the indication

that internals are generally more job satisfiei than externals.

Additionally, it should also be noted that the results of

this analysis show that the highest levels of expressed job

satisfaction are achieved by internals , who are highly

challenged , and who are given a high degree of autonomy . These

results are consistent whether the full 22 question measure

or the general and personal control factors are used to

determine internal—external control orientation. This ,

therefore , supports the main hypothesis of this thesis that

internals in challenging jobs with freedom to act are

significantly more job satisfied than those who fall into

other categories defined by these variables.

In comparing the results of this analysis with the findings

of other researchers , it should be noted that the correlation

between job sat isfaction and internal—external  control (- . 193 ,
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P < .001) is the most s ignif icant  correlation found . Previously,

the most significant correlation was found by Lichtinan (1970),

the level of significance being .01.

Finally, the results of the testing of internal—external

control for different groups indicate that different factors

within the Rotter measure produce varying degrees of internal--

external orientation for different groups . The multidimen-

sional nature of the Rotter measure should be examined

further and must be taken into account when discussing the

differences in degrees of internal-external orientation —

between different groups.
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VI : Conclusions and Recommendations

The purpose of this chapter is to summarize and interpret

the results of the analysis performed in this thesis and to

make recommendations based upon those findings. The factor

enalysis study performed in Chapter 4 is discussed first.

The results of the analysis of the relationships among the

variables of job satisfaction , job challenge , autonomy , and

the Rotter I-E Scale are discussed next . The findings of

the remaining hypothesis testing are then presented. Finally,

some recommendations concerning the Rotter scale and the

results of the analysis of this study are made .

Factor Analysis , Reliability, and Validity Testing

The initial reason for conducting the factor analysis

study was to determine if the question omitted from the

Keesler survey invalidated the data obtained. The factor

analysis of the AFFDL data with and without the missing

question revealed only minor differences in the structure

of the factors. For the sample with the question included ,

this item loaded with three other questions insuring the

measurement of the idea or concept of that factor even when

the question was omitted. These findings , combined with

the extremely high Pearson correlation between the sample

with and without the question led to the conclusion that the

omission did not invalidate the Keesler data.

The factor analysis study identified six orthogonal

factors. Four of the six factors were identified as:
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1) personal control; 2) political control; 3) interpersonal

control; and 4) general control. These results contradict

the unidimensionality conclusion made by Rotter (1966) and

Franklin (1963). Although the results confirm the multi-

dimensional f indings of Mirels (1970), Cherlin and Bourque

(1974), and Gurin , et al. (1969), the number of f actors

found and identified in this study are not in agreement with

the previous studies.

Because six orthogonal factors were identi f ied, the

validity of obtaining a summed-score indication of internal

versus external control is in doubt. Reliability testing,

however, showed the measure to be highly reliable (internally

consistent) with a score of 0.77 on both the coefficient

alpha and split half tests. Despite the validity question ,

it was decided to continue the hypothesis testing with the

caveat that any indication of high internal or external

orientation on the 22 question measure must be tempered by

the validity consideration.

Job Satisfaction, Challenge, Autonomy, and the I-E Scale

The main conclusion of the analysis with the work--

related variables of job satisfaction, challenge, autonomy,

and the Rotter score confirms the findings of Thompson (1975)

that challenge and autonomy are the main predictors of job

satisfaction in the Air Force. The regression analysis also

revealed that career intent and the Rotter scale enter the

model of job satisfaction at significant levels, but the

added predictive power of these variables is minimal. The

_ _ _  
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total variance explained by the model is 51%.

In the discussion in Chapter 1, it was stated that one

of the main hypotheses of this thesis is that an internal,

who perceives a high degree of job challenge and a high

degree of autonomy, is also highly job satisfied. In the

analysis which held job challenge and autonomy the same while

internal-external control was used to split the groups, the

combination of high challenge , autonomy , and internal orienta-

tion yielded the highest level of job satisfaction found in

this thesis. It was also found that internals, in general,

expressed significantly higher levels of job satisfaction than

externals with similar levels of challenge and autonomy.

Also included in the above analysis was a comparison of

the results obtained with the 22 question Rotter scale and

factors 1 and 4, personal and general control respectively .

For the high challenge and autonomy groups, the general

control factor revealed the same significant differences as

the 22 question measure. In the other two cases where the

Rotter scale produced significant differences, personal control,

not general control, produced similar differences. These

results are interpreted by this author as further supporting

the multidimensional nature of the Rotter I-B Scale and

highlight the need for further research into the validity

question.

Finally, when the four factors replaced the Rotter scale

in the regression analysis, factor 4, general control, entered

the regression at approximately the same level of significance
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as the Rotter scale had in the previous regression and

accounted for approximately the same amount of variance as

the 22 question measure. The six-question general control

factor, therefore, has the same predictive power concerning

job satisfaction as the 22 question measure.

The above findings support the first hypothesis of

this thesis that there is a positive relationship among the

variables of job satisfaction , job challenge, autonomy , and

the Rotter scale. The amount of predictive power added to

the job satisfaction model by the Rotter measure, however, is

minimal.

Remaining Hypotheses Concerning the Rotter Scale

In order to present the results of the remaining hypo—

thesis testing , each hypothesis is stated first, followed

by a brief discussion of the findings.

Hypothesis 2: Officers are more internally oriented

than enlisted personnel. The testing not only failed to

support this hypothesis, but indicated that enlisted

personnel are more internally oriented than officers.

Hypothesis 3: Field grade officers are more internal

and job satisfied than company grade officers. The t test

showed no difference in satisfaction levels between these

groups. The only evidence supporting the locus of control

aspect of this hypothesis occurred when the interpersonal

control factor was used to determine internal-external
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orientation. The other factors and the 22 question measure

produced no significant differences. It is concluded ,

therefore, that the data only weakly supports the hypothesis.

Hypothesis 4: There is a positive correlation between

career intent and internal—external control for personnel

with less than 5 years active federal military service. The

correlation between career intent and Rotter for this group

was not significant. The data, therefore , fails to support

this hypothesis.

Hypothesis 5: Males are more internally oriented than

females. Significant differences were found when the Rotter

scale and the interpersonal and general control factors were

used to determine locus of control. This hypothesis is

accepted.

Hypothesis 6: Minorities (blacks, Spanish Americans,

Mexican Americans, etc.) are more external than whites.

Although the Rotter measure only weakly supports this

hypothesis, the interpersonal and personal control factors

reveal highly significant differences. The hypothesis is,

therefore, accepted.

Hypothesis 7: Married and single personnel are more

internal than divorced, separated , or widowed personnel.

The data failed to support this hypothesis. If these

experiences do produce an externalizing effect, this effect

may not be significant after the initial trauma has passed.
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Hypothesis 8: Personnel in lower grades with high

active federal military service are more external and less

job satisfied. This hypothesis could not be tested due to

a lack of respondents falling into this category. A better

indicator of this possible relationship may have been time

in grade since this hypothesis was based upon the assumption

that an individual who fail3 to be promoted over a long

period of time, may develop an external orientation toward

the system.

Hypothesis 9: There is no difference between rated and

non—rated officers regarding internal-external control. The

data supported the acceptance of this hypothesis.

In summary , then , it is interesting to note that the

two hypotheses (5 and 6) which are based upon previous work

by other authors with similar groups (male-female and white--

non—white respectively) were also supported by this thesis.

The hypotheses dealing with group differences between the

military groups were not supported. These results indicate

to this writer that Air Force personnel are similar to

non—military groups regarding locus of control.

Recommendations

In discussing the utility of this study in Chapter 1,

it was indicated that if a relationship among the variables

of job satisfaction , job challenge, autonomy, and the Rotter

I-B Scale was determined, a new avenue of study would be
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available to the Air Force. The results of the analysis

performed with these variables in this thesis support the

hypothesized relationship. The analysis also indicates that

internals, with high challenge and high autonomy, express the

highest level of job satisfaction found in this study.

Finally, the results also indicate that internals are signif-

icantly more job satisfied than externals.

Before this author can recommend that further analysis

with these variables should be made to determine if the

assignment of personnel could be partially based upon this

relationship, a detailed analysis of the validity of the

Rotter measure must be recommended. The factor analysis

studies of Mirels (1970), Cherlin and Bourgue (1974), Gurin,

et al. (1969), and now this writer , indicate that the Rotter

I-E Scale is multidimensional and the validity of summing

the questions to obtain an indication of internal or external

orientation must be questioned. The analysis conducted with

the separate factors in this study indicates that the hypothe-

sized relationship is supported. However, this author feels 
p

that a detailed dimensionality study is required before any

final, conclusions can be made. Because of the popularity of

the Rotter measure in behavioral and organizational research

in recent years, and the potential benefit indicated by the

support of the hypothesized r. - ~.ionship, this dimensionality

study becomes even more important.
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DEPARTME NT OF THE AIR I~ORCE
NtAOQUA ~ TERs )300TECHNtCAL T tNIh..W TC)

CC 15 Apr 77
Questionnaire

Individua l Selected

You have been selected to participate in research regarding severa l aspects
of Air Force life. This survey should only take noout 15 minutes of your
time, and I ask that you give your full cooperat on in cnswer~ng the various
questions. Please understand that you are not required to partici pate in
this survey and that no adverse action will be taken against any individual
who prefers not to complete the qu.~stions. Because of the importanc*~ of
research of this type, however , ! urge a ll of you to participate and to
on~~er each question honestly, wit h your own opinion. Your cooperation
r this :ncJter s qreatly Gpprccia ’ed.

LOUIS P. CY~, Cc ior~el/USAF
Commander

AIR FORCE—A GREAT WAY OF LIFE
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DEPARTMENT OF TI-f E AIR FORCE
- Li.4’\ ~~~AI R FORCE IP4STIT UTE OF TECHNOLOGY (AU ) ..~7 • ..~~~~•

WRIGHT-PATrERSON AIR FOI~~ E BASE. OHIO 45433 
~~ ~~~~~~~~ 4

ATTNOF: AFIT/ENS (Capt Cardinal, 52549) 15 Apr 77

susJtcl: Masters Thesis Survey

Ta: Individual Sejected

1. The questions in the survey which follows will form
the data base for my Masters Thesis at the Air Force
Institute of Technology . The survey is divided into
three parts: 1) biographical data , 2) questions concernin~your perceptions about various aspects. of your work life
and your career, and 3) a series of questions to determine
how different events in our socie~:y affect you. The survey
consists of 42 rather brief questions and should require
only about 10 minutes of you: tir~e.

2. In answering the work life ques~ ions in Part II, pleaseobser-2 th~ f•~llowing rule : If you have been in your
curre~~; job (not including your current work as a student)
for over si~ months , answer the questions with respect toyour current position ; if you have held the job for less
than six months, answer with respect. to your previous job.
Additicnally , do not spend too much time on any one question .

3. In order for the data to be valid., please answer each
qu~ sti~~ as yc~: feel it shou d be answered , not as others
might want you to answer . These surveys will  be held in
the stx~,ctest confidence , the results to be presented in
svru~ iry ~orri , not as individual cases . Thank you for your
time and e f f . rt on my behalf .

FOR THE COMMANDER

LAWRENCE D. CARDINAL , Capt, USAF
Candidate for Masters Degree
Department of Systems Manage’nent
Air Force Institute of Technology

Strength Through KnowIsd g~’
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PRIVACY STATEAENT

In accordance with paragraph 30, APR 12-35,- the following
information is provided as required by thu Privacy Act of 1974:

a. Authority

(1) 5 U.S.C. 301, De~artment~.l Regulations; and/or

(2) 10 U.S.C. 8012, Secretary of the Air Force, Powers
and Duties, D~legaticn ~~~~~.

b. Principal Purposes. This survey is being conducted to
collect information to be used in research aimed at illu~-ninatingand providing inputs to the solution of problems of interest to
the Air Force and/or I~DD.

c. Routine Uses. The survey data will be converted to
infornatior. to be used in research of management related problems .
Results of t~~ research basei upon the data provided will beincluded in published erticles , reports or texts . Distribution
of the results o~ the research , based upon the survey data ,
wheither in writtc~n for’~ or presented orally, will be unhi~it~d.

ci. Participation in this survey is entirely voluntary.

e. No i~dverze action of any kthd may be taken against ~nyindividual who elects not to participate in any or all of :~issurvey.
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THESIS SURVEY

PART I.

In the biographical data questions which follow , please
circle the letter preceding the correct answer in each
question.

1. What is your present active duty grade?

A. Colonel I. Senior Master Sergeant
B. Lieutenant Colonel J. Master Sergeant
C. Major K. Technical Sergeant
0. Captain L. Staff Sergeant
E. First Lieutenant M. Senior Airman
F. Second Lieutenant N. Airman First Class
G. Warrant Officer 0. Airman
H. Chief Master Sergeant P. Airman Basic

Q. Sergeant

2 .  How much active federal mili tary service have you
completed?

A. Less than 1 year L. 11 years but less than 12
B. 1 year but less than 2 M. 12 years but less than 13
C. 2 years but less than 3 N.  13 years but less than 14
0. 3 years but less than 4 0. 14 years but less than 15
E. 4 years but less than 5 P. 15 years but less- - than 16
F. 5 years but less than 6 Q. 16 years but less than 17
G. 6 years but less than 7 R. 17 years but less than 18
H. 7 years but less than 8 S. 18 years but less than 19
I. 8 years but less than 9 T. 19 years but less than 20
3. 9 years but less than 10 U. 20 years or more
K. 10 years but less than 11

3. What is your sex?

A. Male
B. Female

4. What is your marital  status?

A. Married D. Legally separated
9. Never been married E. Wiaower/widow
C. Divorced and not remarried

100



— - —--—---—
~~
-— —-

~~~
--—

~~~~~
-- —

~~ 

5. Which of the following do you consider yourself?

A. Black D. Oriental American
B. Spanish or Mexican American E. White
C. American Indian F. Other

6. What is your aeronautical rating?

A. Not applicable , I am enlisted
B. Non-rated
C. Pilot
D. Navigator

PART II.

In the questions related to your workl i fe ,  please
answer by indicating how you feel about your job and your
career. If you have been in your current job (not including
your current work as a student ) for over six months , answer
the questions with respect to your current position; if you
have held the job for less than six months, an swer with
respect to your previous job . Please do not spend too much
time on any question , and , again , circle the letter
preceding the appropriate choice .

7. Which of the following best describes your attitude
coward making the Air Force a career?

A. Definitely intend to make the Air Force a career
B. Most likely will make the Air Force a career
C. Undecided
D. Most likely will not make the Air Force a career
E. Definitely do not intend to make the Air Force a career

8. Which one of the following shows how much of the time you
feel s~~isfied with your job? 

— ____ — ____

A. All of the time
B. Most of the time
C. A good deal of the time

• D. About half of the time
E. Occasionally

• F. Seldom
G. Never
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9. Choose one of the following which tells how well you
like your job.

A. I hate it
B. I dislike it
C. I don ’t like it
D. I am indifferent to it
E. I Like it
F. I am enthusiastic about it
G. I love it

10. Which one of the following best tells how you feel about
changing your job?

A. I would quit at once if I could
B. I would take almost any other job in which I could

earn as much as I am earning now
C. I would like to change both my job and my occupation
D. I would like to change my present job f or another one
E. I am not eager to change my job, but I would do so

jf I could get a better job
F. I cannot think of any jobs for which I would exchange
G. I would not exchange my job for any other

11. Which one of the following shows how you think you
compare with other people?

A. No one likes his job better than I like mine
B. I like my job much better than most people like theirs
C. I like my job better than most people like theirs
D. I like my job about as well as most people like theirs
B. I dislike my job more than most people dislike theirs
F. I dislike my job much more than most people dislike

theirs
G. No one dislikes his job more than I dislike mine

12. How do you evaluate the challenge of your job?

A. Boring
B. Not challenging
C. Somewhat challenging
D. Challenging
E. Very challenging

To answer the next question , please circle the number
on the scale which is most accurate.
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13. How much autonomy is there in your job? That is, to
what extent does the job permit you to decide on your
own how to go about doing the work?

1 2 3 4 5 6 7

Very little; the Moderate autonomy ; Very much; the
job gives me almost many things are job gives me
no personal “say” standardized and not almost complete
about how and when under my control, but responsibility
the work is done I can make some deci- for deciding how

sions about the work and when the
work is done

PART III .

The questions in this final part of the survey are
intended to find out the way in which certain important events
in our society affect different people. Each item consists of
a pair of statements lettered a or b. Please select the one
statement of each pair (and only one) which you strongly
believe to be the case as far as you are concerned . Be sure
to select the one you actually believe to be more true rather
than the one you think you should choose or the one you would
like to be true. This is a measure of personal beliefs, so
obviously , there are no ri ght or wrong an swers . In some
instances , you may f ind than you believe both statements or
neither one. In such cases be sure to select the one you
more strongly believe to be the case as far as you are concerned.
Respond to each question independently of how you answered any
other question . Again, answer by circling the letter corres-
ponding to the answer you more strongly believe to be the case
as far as you are concerned.

• 14. a. Children get into trouble because their parents
punish them too much.

b. The trouble with most children nowadays is that

- 

their parents are too easy with them.

15. a. Many of the unhappy things in peoples’ lives are
partly due to bad luck.

b. Peoples’ misfortunes result from the mistakes they make.

16. a. One of the major reasons we have wars is because people
don’t take enough interest in politics.

b. There will always be wars no matter how hard people
try to prevent them .
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17. a. In the long run people get the respect they deserve
in this world.

b. Unfortunately , an individual ’s worth often passes
- unrecognized no matter how hard he tries.

18. a. The idea that teachers are unfair  to students is
nonsense .

b. Most students don ’t realize the extent to which their
grades are influenced by accidental happenings.

19. a. Without the right breaks one cannot be an effective
leader.

b. Capable people who fail to become leaders have not
taken advantage of their opportunities.

20. a. No matter how hard you try, some people just don ’t
like you.

b. People who can’t get others to like them don ’t
understand how to get along with others.

21. a. Heredity plays the major role in determining one ’s
personality.

b. It is one ’s experiences in life which determine what
they are like.

23. a. In the case of the well—prepared student , there is
rarely if ever such a thing as an unfair  test.

b. Many times exam questions tend to be so unrelated
to course work that studying is really useless.

24. a. Becoming a success is a matter of hard work , luck
has little or nothing to do with it.

b. Getting a good job depends on being in the right
place at the right time.

25. a. The average citizen can have an influence in
government decisions.

b. The world is run by the few people in power and there
is not much the little guy can do about it.

104

________________________________ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

26. a. When I make plans I am almost certain I can make
them work.

b. It is not always wise to plan too far ahead because
many things turn out to be a matter of good or bad
fortune anyhow.

27. a. There are certain people who are just no good.

b. there is some good in everybody.

28. a. In my case getting what I want has little or nothing
to do with luck.

b. Many times we might as well decide what to do by
flipping a coin.

29. a. Who gets to be the boss often depends on who was
lucky enough to be in the right place first.

b. Getting people to do the right thing depends upon
ability, luck has little or nothing to do with it.

30. a. One should always be willing to admit one ’s mistakes.

b. It is usually better to cover up one’s mistakes.

31. a. As far as world events are concerned , most of us are
the victims of forces we can neither understand nor
control.

b. By taking an active part in political and social
affairs, the people can control world events.

3-2. a. Most people do not realize the extent to which their
lives are controlled by accidental happenings.

b. There is really no such thing as “luck ”.

33. a. It is hard to know whether or not a person really
likes you.

b. How many friends you have depends upon how nice a
person you are.
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34. a. In the long run the bad things that happen to us are
balanced by the good ones.

b. Most misfortunes are the result of lack of ability ,
ignorance, laziness, or all three.

35. a. With enough effort we can wipe out political
corruption.

b. It is difficult for people to have much control over
the things politicians do in office.

36. a. Sometimes I can ’t understand how teachers arrive at
the grades they give.

b. There is a direct connection between how hard I
study and the grades I get.

37. a. A good leader makes it clear to everybody what
their jobs are.

b. A good leader expects people to decide for themselves
what they should do.

38. a. Many times I feel that I have little influence over
the things that happen to me.

b. It is impossible for me to believe that chance or
luck plays an important role in my life.

39. a. People are lonely because they don ’t try to be
friendly.

b. There is not much use in trying too hard to please
people; if they like you, they like you.

40. a. There is too much emphasis on athletics in high school.

b. Team sports is an excellent way to build character.

41. a. What happens to me is my own doing.

b. Sometimes I feel I don ’t have enough control over
the direction my life is taking.
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42. a. Most of the time I can ’t understand why politicians
behave the way they do.

b. In the long run the people are responsible for bad
government on a national as well as a local level.

43. [This question was omitted from the Keesler surveyj

a. I have often found that what is going to happen
will happen.

b. Trusting to fate has never turned out as well for
me as making a decision to take a definite course
of action. ‘.-
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Cherlin and Bourgue Factor Analysis

College Student Sample

Item (external choice) Factor 1

2. Many of the unhappy things in peoples ’ .41
are partly due to bad luck.

4. Unfortunately , an individual ’s worth often .48
passes unrecognized no matter how hard he tries.

6. Without the right breaks one cannot be an .54
effective leader.

10. Many times exam questions tend to be so .46
unrelated to course work that studying

U is really useless

U 11. Getting a good job depends mainly on being .61
in the right place at the right time.

15. Many times we might just as well decide what .52
to do by flipping a coin.

16. Who gets to be the boss depends on who was .53
lucky enough to be in the right place first.

19. Most people don ’t realize the extent to which .53
their lives are controlled by accidental
happenings.

20. It is hard to know whether or not a person .43
really likes you.

23. Sometimes I can ’t understand how teachers .42
arrive at the grades they give.

25. Many times I feel that I have little influence .65
over the things that happen to me.

28. Sometimes I feel I don’t have enough control .54
over the direction my life is taking.

13. It is not always wise to plan too far ahead .38
because many things turn out to be a matter
of good or bad fortune anyhow.
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Cherlin and Bourgue Factor Analysis

College Student Sample

Item (external choice) Factor 2

3. There will always be wars no matter how hard .65
people try to prevent them.

7. No matter how hard you try, some people just -.42
don ’t like you.

9. I have often found that what is going to .50
happen will happen.

12. The world is run by the few people in power .62
and there is not much the li ttle guy can
do about it.

18. As far as world affairs are concerned , most of .70
us are the victims of forces we can neither
understand nor control.

22 .  It is d i f f i cu l t  for people to have much .66 
U

control over the things politicians do
in office.

29. Most of the time I can ’t understand why .54
politicians behave the way they do.
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Cherlin and Bourgue Factor Analysis

Resident Sample

Item (external choice) Factor 1

3. There will always be wars no matter how hard .43
peole try to prevent them.

9. I have often found that what is going to .50
happen will happen.

12. The world is run by the few people in power .78
and there is not much the little guy can
do about it. U

13. It is not always wise to plan too far ahead .56
because many things turn out to be a matter
of good or bad fortune anyhow.

U 

18. As far as world affairs are concerned , most of .56
us are the victims of forces we can neither
understand nor control.

22.  It is difficult for people to have much .76
control over the things politicians do
in office.

29. Most of the time I can ’t understand why .73
politicians behave the way they do.
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Cherlin and Bourgue Factor Analysis

Resident Sample

Item (external choice) Factor 2

6. Without the right breaks one cannot be an .56
effective leader.

10. Many times exam questions tend to be so .43
unrelated to course work that studying
is really useless.

11. Getting a good job depends mainly on being .62
in the right place at the right time .

19. Most people don’t realize the extent to which .48
their lives are controlled by accidental
happenings.

21. In the long run the bad things that happen to .46
us are balanced by the good ones.

25. Marty times I feel I have little influence .63
over the things that happen to me.
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DEPARTMENT OF THE AIR FORCE
AIR FORCE INSTITUTE OF TECHNOLOGY (AU ) -

WRIGHT -PATTERSON AIR FORCE BASE. OHIO ~~~ U 
U

U
~~~~~~~~~~~~~~~ r

z

REPLY TO
ATTN OF : AFIT/ENS (Capt Corbin/Capt Cardinal , 255-25~9) 17 Feb 1977

SUBJECT: Masters Theses

TO : Professor Julian B. Rotter
Department of Psychology
University of Connecticut

— 1. At the present time , we are enrolled in the Air Force
Institute of Technology pursuing a Masters Degree in Sys—
tems Management. In partial fulfillment of the require-
ments for this degree, each student must perform indepen- U

dent study , a thesis , within the management field.

2. Under the ~uidar~ e of Capt Michael J. Stahl, Ph.D. ,
Systems Mana~ e~ en1 Department , both Capt Corbin and Capt
Cardinal have chosen topics employing the Rot te r  Internal ,”
External Control theory . Capt Corbin is attemptin~. to
determine the relationship between Internal/External, ,~ob
Satisfaction , Product iv i ty , and Leadership Behavior, c-apt
Cardinal is exploring the relationship between i.nternal/
External , Job Challenge , and Job Satisfaction . U

3. Thus far ,  we have obtained a copy of your chapter on
“Generalized Expectancies for Internal Versus External
Control of Reinforcement” from the Rotter , Chance, and
Phares book , Appljcatior. of ~ Social Learning Theory
of Personality. ~e have also obtained general articles
concerning other applications of the Internal/External

— Control Theory . Among these are: “Interpersonal Trust,
Internal-External Control and The Warren Commission Re-

- port” by Geller, Fiamsher, and Rotter ; “Internal Versus
External Control of Reinforcement: a Review” by Lefcourt ;
and “Review of the Internal-External Control Construct as
a Personality Variable” by Joe.

~~ We are interested in obtaining and/or being informed
of any studies which you are aware of which have been con-
ducted in our topical areas. t4iost importantly, we welcome
your suggest ions and comm ent s concern ing these research
effor ts .  We will kers p you informed as to our progress
and findings. We appreciate your time and e f for t  on our
behalf .
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5. Please forward any information to:

AFIT/ENA
ATTN : Capt Larry J. Corbin
WPAFB , OH Ll.51f33

~~~~~~~~~~~~~~~~~ / ~~~LARRY J.~~~OthN , Capt , USAF
Graduate St~~ ent
Systems Management Department

LAWRENCE D. CARDINAL , Capy~ USAF
Graduate Student
Systems Management Department
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The
University

STOARS , CONNECTICUT 06268

Conn°e1cticut LIBERAL AR~~~~~~~~~~~~C~~
Department of Psychology

February 23, 1977

~AFIT/ENA
Attn : Capt. Larry .1. Corbin
WPAF B , OH 45433

gear Captain Corbin:

The only possible hope that I can give you is
to su;gest that you look at the bibliographies contained
in two recent books. They are:

Phares , F. J. Locus of Cor.trc.1 Sri
Person~iji.~v (General Learning Press:
Morr is to wn , N . J . , 1976)

I.e fcour t , H. M. Locu s of Cont ~ o 1: Current
Trends i:i ~~j o o r -~ & Research (Lawrence

~rlbaum A oc~ ate s : Hi l i sda l e , N . J . ,  1976)

I am enclos in~z a r ep r in t  on Trust  in occupations which may
bs of ~rter~ st.

Very trul y yours ,

%~L~ 
j77 .‘i( ~U~-’~-

J4ian B. Rotter
JF!~/isw P~5fessor of PsychologyEric 1.
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Vita

Lawrence D. Cardinal was born in Cambridge , Mas s. on

13 July 1949. At the age of six he moved to Elizabethtown ,

Pa. He was graduated from Lancaster Catholic High School in

1967 and from Elizabethtown College in 1971 with a BS in

Physics. He attended Officer Training School and was

cozninisioned on 2 Nov 1971.

His first assignment in the Air Force was as a MAJCOM

Computer Programming Officer , HqTAC , Langley AFB , Va. There

he worked with personnel systems and assisted in the conversion

from the H1800 to the H6050 and World Wide Military Command

and Control System (WWMCCS). He also assisted in the imple-

mentation of the Advanced Personnel Data System (APDS) .

In 1974 he moved to China Lake Naval Weapons Center , Ca.

where he served as TAC Liaison Programming Officer and aided

in the development of the first Air Force developed Operational

Flight Program for the A7D attack aircraft. Captain Cardinal

then entered the Air Force Institute of Technology in June,

1976.

Permanent Address: 1 Creston Ave

Woburn , Mass. 01801
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