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Preface

This study was performed as part of my efforts to fulfill
the requirements for a degree in Systems l‘anagement from the
Air Force Institute of Technology. It is hoped, first, that
this research might provide some small additional insight into
the determinates of Jjob satisfaction. Secondly and more
importantly, it is hoped that some useful information will

be gained concerning the effect of past and present Air Force

policies relating to commander's assignments and the comnander's

job., Perhaps those responsible for formulating future policies
in these areas can also benefit from this effort,

I accept the responsibility for any and all errors in
this paper. The opinions given, conclusions drawn, and
recommendations made are mine alone,.

I would like to express my appreciation to Dr. Charles
MclNichols, my thesis advisor, who provided nelp and encourage-
ment throughout this effort. I would also like to thank Dr., T.
Rgger Manley for suggesting the topic and providing additional
guldance for this effort,

I must also thank my wife, Betsy, whose help typing,
editing, and providing encouragement was invaluable,

Vernon L, Eshbaugh
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Abstract

This study determines the variables associated with
the job satisfaction of Air Force commarders, The source
for the data is the Quality of Air Force Life Commender's
Survey conducted in December of 1976., The analysis
techniques used were Principal Component Analysis, the
Automatic Interaction Detection (AID) algorithm, and Step-
wise Regression. )

> The survey responses were analyzed for,nine>different
groups: total sample, rated, non-rated, conus, overségs,
less than ten years service, over ten years serviceffﬁith)
command experience, and without command experience.
The factors of most value in explaining the variation
in jot satisfaction are:
1, Job Challenges
2. PERSONAL STANDING satisfaction.
3, Desire for the commander's job. 4+ o
4, LEADERSEIP/SUPERVISION satisfaction
Also of wvalue, but to a lesser degree, were preparation for
fgture responsibility, Jjob freedom, and recognition, ~%~-
With few exceptions demographic variables were found
to bte of 1little importance in determining job satisfaction.
Although some interesting trends were noted, the variations
in Jjob satisfaction resulting from demograrhic division

were small compared to those observed due to differing

perceptions of job challenge.
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AN ANALYSIS OF FACTORS ASSOCIATED
WITE TEE JOB SATISFACTION OF UNITED STATES
AIR FORCE COMMANDERS

I. INTRODUCTION

In December of 1976 the USAF Quality of Air Force Life
Commander's Survey was administered to all commanders in the
United States Air Force. Some 2695 individuals returned
useable questionnaires, providing a sizeable data bvase
addressing both general and specific aspects of Air Force 1life
as perceived by those serving as ccmmanders, Several
questions included in the survey deal with job satisfaction
and factors relating to it. The central purpose of this
study is to analyze in detail the results of the Commander's
Survey as they relate to job satisfaction,

The purpose of this first chapter is to lay the ground-
work for the remainder of the study. Brief discussions
of three previous research projects at the Air Force Institute
of Technology (AFIT) are included as they are the forerunners
of this effort. A statement of the problem addressed by
this thesis 1s presented along with discussions of the

applicable assumptions and limitations.

Recent AFIT Job Satisfaction Research

Many of the technlques and measures used in this study

were tested in research projects conducted by three previous




AFIT students, As such, the results of their efforts
provide an evolutionary prelude to this study. A short
review of the conclusions drawn by each in the area of job
satisfaction is included here to familiarize the reader
with their results.

adia, in a 1974 study of the Personal Value Systems
and Job Satisfaction of United States Alr Force Officers
reported several findings., He concluded in part:

1., Officers with three or four years service are the
least satisfied, In other words, those on their initial
service commitment include the ma jority of dissatisfied
officers,

2, Job satisfaction tends to increase with tenure,
This suzgests that dissatisfied officers depart the Air
Force and the career officers remaining are for the most

part satisfied with their duties.

3, Individuals who have completed professional military

education are more satisfied than those who have not,
L, Strategic Air Command missile duties are among the
least satisfying in the Air Force (Madia, 1974: 136-137).
The data btase analyzed by Madia was a combination of
four separate samples which included officers at Wright-

Patterson Air Force Base, Alr Force women, Strategic Ailr

Command [linuteman Combat Crew members, and Strategic Ailr




Command Misslle laintenance Officers, Before generalizing
Madia's conclusions one should recognize that this data base
was not representative of the entire population of the Air
Force, particularly in the proportion of operational flying
unit personnel (Madia, 1974: 11-12),

From an analysis of data gathered from the 1975 Air Force
Management Improvement Group (AFMIG) survey, Thompson
concluded that the principral determinants of job satisfaction
in the Air Force are job related perceptions, The three
most important perceptions of those addressed in the AFMIG
survey questionnaire were found to be:

1, The perceptiocn of job challenge, (Job Challenge)

2, The perception of bveing prepared for future positions
of greater responsibility. (Job Growth)

3. The perception of job freedom, (Jot Freedom)

In explaining the variation in jor satisfaction, Thompson
concluded that the job growth and job freedom perceptions
were of nearly equal importance, while the job challenge
perception was about two and one-half times as important
as the other two (Thompson, 1975: 77),.

Thompson further concluded that:

1, Demographic variables were of little value in
determining job satisfaction,

2. The primary determinants of Jjob satisfaction for

officers and enlisted personnel were essentially the same,

PR et i . b S




3., The job satisfaction of rated and non-rated officers
was determined by the same factors,

4, The major factors defining the most satisfied
groups were the same as those defining the least satisfied
groups (Thompson, 1975: 133),

5. Job satisfaction is lowest for those in their third
to fifth year of service (Thompson, 1975: 129),

The sample, stratified by grade, analyzed by Thompscn
included 10,996 individuals randomly selected throughout the
Air Force; with the exception that a greater proportion of
higher ranking enlisted men and higher ranking officers were
sampled (to insure sufficient responses from those ranks for
statistical analysis). This departure from randomness was
corrected for during the analysis by assigning appropriate
weights to the various ranks (Thompson, 1975: 32). As a
result, the conclusions drawn by Thompson concerning various
segments of the Air Force were drawn from the analysis of
data tak%en from samples representative of those segments,

Vrooman, in a study of Job Satisfaction and Career
Intent of Air Force Personnel With Less Than Six Years
Service, analyzed a subset (N=3519) of the data base used
by Thompson, FHe concluded that for this segment job
challenge, the perception of being prepared for future
responsibility, and personal growth satisfaction were most
useful in explaining the variation in job satisfaction (Vrooman,

1976 45),

I— - e ——— —




With the measures and techniques perfected by these

authors as tools for analysis and their conclusions as a

basis for comparison, a study of the commanders is attempted,

Purpose of the Study

The purpose of this study is to analyze the QOAFL

Commander's Survey data relating to job satisfaction and

identify those variables which presumably influence perceived

Job satisfaction, Supportive to this basic purpose are
several ot jectives as follows:

1, To identify areas of possible interest to those
involved with personnel assignments and retention.

2, To further assess the usefulness of the Automatic
Interaction Detection (AID) algorithm and the adequateness
of the rules developed for its use,

3. To provide information useful in testing or
assessing the validity of the various job satisfaction
theories, Since the QOAFL Commander's Survey instrument
was not designed with this objective specifically in mind,
the author considered this to be of secondary importance

in conducting the study,

Statement of the Problem

Given the QOAFL Commander's Survey data, what are the
variables associated with the perceived job satisfaction of

those serving as commanders in the United States Air Force?




Assumptions

The assumptions tasic to this research are:
Assumption 1., The measure of job satisfaction used in
the survey is assumed to te valid., Hoppock's four question

general job satisfaction blank, slightly modified, was

incorporated in the survey instrument. A study of the Hoppock

measure by McNichols, Stahl, and Manley (1976) supports
this assumption, In addition, an analysis presented in
Chapter IV provides further evidence concerninz the validity
of the measure,

Assumption 2, The data obtained in the survey is
assumed to re valid, This assumes that the respondents
truthfully answered the survey questions and did not attempt

to "game" the survey.

Limitations

When one undertakes a study of this type, certain
limitations must be considered and dealt with if meaningful
conclusions are to be drawn from the study results. The
first and perhaps most important limitation stems from the
use of survey data, Only the information asked for by the
survey instrument will be provided. The possitle responses
provided by the multiple choice questions on a survey may or
may not adequately express the true feelings or perceptions

of the respondent,




A second limitation relatiwe to this study is that the
ROAFL Commander's Survey instrument was not specifically
designed for the study of Job satisfaction or the factors
relating to it. As such, the analysis 1s limited to the
variables or measurements ineluded in the questionnaire,

These certainly do not cover the gamut of factors relating
to job satisfaction,

Another limitation is that the results of studies relating
to job satisfaction are not easily compared due to changes

in populations, surveying techniques, and the survey instruments.
Definition

The following definition will be used for this study:
Job satisfaction is a measure of an individual's

perception of how well his needs are met by his
job and its related environment (Thompson, 1975: 12),

Summary

The availability of the QCAFL Commander's Survey data
base and a plan of attack evolved through the efforts of
Mgdia, Thompson, and Vrooman provide the ingredients for yet
another study of job satisfaction, This thesis is an attempt
at combining those ingredients to identify the factors which
influence the perceived job satisfaction of Air Force

commanders,




To insure meaningful interpretation of the results,
certain assumptions concerning the validity of the data

base have been made. In addition, the limitations relative

to the study are provided,.




II. LITERATURE REVIEW

Introduction

This chapter provides a review of what several other
researchers have to say concerning job satisfaction and
the factors relating to it, In view of the fact that this
study is concerned with those serving as commanders in the
Air Force, the emphasis of this review will be toward
research dealing with the job satisfaction of management or
supervisory personnel, This emphasis should not te construed
to mean that the factors associated with management or
supervisory job satisfaction differ greatly from those of
other workers,

Before continuing this review one guestion should be
addressed, Why study the job satisfaction of Air Force
commanders (or any other management group)? In an attempt
to answer this question, one must look at the many studies
of Jjob satisfaction in the literature, The majority of

researchers find supervision to be an important factor in

determining, or at least assocliated with, the Jjob satisfaction
of workers in general, Tiffen and McCormick, in ranking
factors obtained from many surveys, found it to be between
third and seventh in importance (Tiffen and lcCormick,

1966: 320), Given that supervision is important and that

one can agree that a cross-over exists between the attitudes




of the supervisor and those of the subordinate, then certainly
the study of supervisory attitudes is important.
Herzberg, Mauser, Peterson, and Capwell, in studying
job attitudes, also addressed the importance of supervisory
attitudes, They inferred that the attitudes and practices
of supervisory personnel quite often profoundly affect the
attitudes and morale of their subordinates. This suggests
that supervisory job satisfaction and the factors relating
to it should receive at least as much attention as the morale
of the subordinate employees (Herzbers, et. al.,, 1957: 196).
Those serving as commanders in the Alr Force, ranging
from Second Lieutenants commanding small units to Colonels
leading very larze organizations, make up only a part of the
supervisory or management structure, However, they form
an important part of that structure, and since they form a
part of the work environment for many personnel, their

attitudes deserve attention,.

Joh Satisfaction

Needs, The definition of Jjob satisfaction presented
in Chapter One ties the perception of need fulfillment to
an individual's Jjob satisfaction. This concept of need
fulfillment is found in much of the research concerning
job satisfaction, The various theories of job satisfaction,

such as Herzberg's Two Factor Theory, Maslow's Hierarchy

10
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of Needs, and Vroom's Valence/Expectancy Theory have roots
in the basic needs of man but differ in approach. Certainly
the fulfillment of needs 1is important to job satisfaction.

Schaffer, although not credited with the concept,
effectively put into words a theory of the relationship of
need strength to job satisfaction, Ee stated that "Overall
job satisfaction will vary directly with the extent to which
those needs of an individual which can be satisfied in a job
are actually satisfied; the stronger the need, the more
closely will job satisfaction depend on its fulfillment"”
(Schaffer, 1953: 29), Need strength or need importance is
also addressed in various Jot satisfaction theories and
forms the basis of others. Therefore, strong support exists
for the notion that needs strength is relevant to the study
of job satisfaction.

Lyman W, Porter, in studying management attitudes as a
function of several organizational variables, used btoth the
concepts of perceived need importance and perceived need
fulfillment, As a framework he used Maslow's Hierarchy
of Needs (Maslow, 1954: 80-92) and specifically addressed
Security, Social, Esteem, Autonomy, and Self-Actualization
needs (Porter, 1961: 3), Since Porter's work was published
as a series of articles, each covering a specific organizational
variable, his conclusions will be integrated with those of

others as the organizational variables are considered,

11




Job Level, One area of frequent study is the relationship
of Job satisfaction to job level or job status, In general,
job satisfaction tends to increase with job level, Most
researchers suggest that more rewards are available as one
moves to higher job levels, and as such, the individuals
occupying hizher levels are more satisfied, Another theory
presumes that the reasons for satisfaction change with job
level, For example, the role of monetary reward changes with
Job level (Herzberg, et. al., 1957: 21).

Porter, in studying five different management levels,
found that the perceived deficiencies in need fulfillment
increased at each successive lower management level, The
strength of this relationship varied from one need to another
and was most significant for esteem, autonomy, and self-
actualization (Porter, 1961: 7, 1962: 392-383, 1963a: 148),
This would suggest that the greater job satisfaction enjoyed
by higher level managers is due partially to their greater
oprortunity to satisfy higher level needs,

Porter and Mitchell, in comparing need satisfaction
at different levels in the military (Air Force) and civilian
business, drew some conclusions perhaps relevant to the
commander's study. In comparing levels they paired Brigadier
Generals and Colonels with Vice-Presidents, Lieutenant Colonels
and !Ma jors with upper-middle managers, Captains and Lieutenants

with lower-middle managers, [Military officers were found

12
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to be more dissatisfied than their civilian counterparts,
Yowever, the hierarchy of officer positions in the military
has roughly the same relationship to perceptions of need
fulfillment and satisfaction as hierarchies of managerial
positions in civilian business (Porter and Mitchell, 1967:
143-144), Many changes have occurred in the military since
1967 and one might consequently question the relevancy of

these conclusions today.

Line Versus Staff, The relationship between job

satisfaction and line versus staff or horizontal position
is not widely discussed in the literature. Many authors
discuss in zreat detail the line-staff relationships but
little research nas been done relating to job satisfaction,
Porter, in his Job Attitudes in Management series,

looked at perceived deficiencies in need fulfillment as

a function of line versus staff, He found that line managers

tend to be more satisfied than staff managers., This relation-

ship held up at four different vertical management levels

(Porter, 1963b: 269-271), The perceived importance of needs

was essentially equal for the line and staff managers, The

effects of vertical position (Job level) were more significant

than those of a horizontal position (line versus staff),.
Gilmer, in writing about the conflict between staff and

line personnel, highlights several conditions relevant

13
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to differences in job satisfaction, Differences in age,
differences in status and job freedom, perceptions of threat
to authority and security were presented as sources of tension

and frustration (Gilmer and Deci. 1977: 182-184),

Size of Organization, The relationship of size of the

organization to the attitudes of the individuals in those
organizations appears to be negative, Porter, Lawler, and
Hackman draw this conclusion in reviewing the results of seven
studies of job satisgaction as expressed by rank and file
employees (Porter, Lawlwer, and Hackman, 1975: 250-251),
Gilmer infers that large companies offer more self-fulfillment
opportunities for those in middle and upper levels of
managenent, In gﬁdition, he contends that administrative jobs
are generally more challenging, more difficult, and more
competitive in larger firms (Silmer and Deci, 1977: 78),
Porter, in his fourth installment on Attitudes in
Management, studied perceived deficiencies in need fulfillment
as a function of company size, He concluded that lower level
managers were more satisfied in small companies while higher
level manggers were more satisfied in large companies (Porter,

1963c:  394-397).

Age, In the context of job satisfaction the effects of
age are prevalent in two ways. First, the way an individual

can deal with dissatisfaction may te more limited as he bvecomes

14




older, The second effect of azge on Jjob satisfaction is

that as the worker gets older and more experienced, his
interests broaden which can lead to a more general satisfaction
(Eerzberg, et. al.,, 1957: 10-11),

Related to the age of the worker is length of service,
Workers with longer length of service, by necessity, are
older, and as such, it is difficult to determine the degree
to which job satisfaction 1is related to age alone, Glenn,
Taylor, and Weaver tested the hypothesis that the increases
associated with longer service and age in the extrinsic
rewards of work (income, prestige, authority, and autonomy)
were responsible for upward trends in Job satisfaction, They
found only a moderate contribution and concluded that other
variables were responsivtle for much of the wariation in job
satisfaction (Glenn, Taylor, and Weaver, 1977: 172), Older
managers usually occupy the higher levels of management and
perhaps as a result, their perceived ability to satisfy higher
order needs 1s responsible for greater satisfaction,

In dealing with dissatisfaction the young worker is
clearly at an advantage, If dissatisfied with his job, he sees
much of his life anead and will change his job or even his
occupation for a more satisfying position. Older workers
are more reluctant to move due to losses in retirement benefits
and the like, The older worker may also have a more difficult

time locating a job of equal or higher level (Herzberg, et. al.,

1957: 12),
i“
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Pay. The relationship between pay and job satisfaction
is unclear., Some researchers conclude that pay is very
important to Job satisfaction, while others conclude that it

is of lesser importance. George Strauss, in Monthly Labor

Review, stresses the importance of pay in stating "...the
evidence suggests that for all workers at all levels- even
managers and professionals- lack of challenge is much less
oppressive than lack of income. People as a whole are
willing to tolerate large doses of boredom if they are
paid enough" (Strauss, 1974: 57). In summerizing the
research of others, Herzberg, Mauser, Peterson, an Capwell
indicated that pay ranked fourth in importance in a group
of nine factors in determining Jjob attitudes. They noted
that the impcrtance of wages to the emrloyee was often over-
estimated by employers (Herzberg, et. al., 1957: 75).

Lawler and Porter found that an individual's percertion
of his pay rises with an increase in pay but that his perception
of what 1t should be does not necessarily rise, The decreasing
distance between the two is then the reason for increased
satisfaction (Lawler and Porter, 1963: 46-47). This leads to
the conclusion that the amount of money earned is less
important to the worker than his thinking as to the fairness
of his pay,

Pay, like some other factors, has the abllity to satisfy

more than one need, Pay affords one a certain measure of
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security, allows one to buy food for existence, and if
one receives high pvay, he enjoys respect and esteem in
many segments of our society (Porter, Lawler, and Eackman,

1975: 46).

Summary, In the preceding paragraphs the findings
and viewpoints of several other writers have been presented
concerning the relationship between certain variables and
job satisfaction, Justification was given for the study of
managerial job satisfaction., Job level, line versus staff,
size of the organization, age, and pay were shown to relate
to the variation in managerial or supervisory job satisfaction.
The individual's needs coupled with his perceptions of their
importance and degree of satisfaction were tied to job

satisfaction.




ITT., METEODOLOGY

The purpose of this chapter is to describe how this
study was performed. A brea“icwn of portions of the QOAFL
Commander's Survey 1s presented in describing what was included
in the data tase, Scoring of certain measures contained in the
survey instrument 1is included where necessary to understand
the study results. The analytic tools used in the data
analysis are discussed along with the computer programs

implementirg themn,

The Commander's 3Survey

The USAF Quality of Air Force Life Commander's Survey
results were used as a data vase for this study. The
Commander's Survey questionnaire was distributed to all United
States Air Force Commanders through the grade of Colonel during
December, 1976, Approximately 3400 copies of the questionnaire
were distributed, and of these, a total of 2695 were completed
and returned. The sample thus represented approximately 79%
of the USAT officers possessing eilther a Commander's Air Force
Spectlalty Code (AFSC) or the A-prefix (indicating current
service in a commander's position) to other AFSC's. The
survey responses were recorded and entered on file in
Aeronautical Systems Division (ASD) CDC 6400 computer system
at YWright-Patterson Air Force Base,

The survey instrument consisted of 149 questions covering

many subject areas, The first thirteen provided specific
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demogravnic information as follows:

. Command of assignment
. Grade
. Sex

Total active military service

1
2
3
4
5. Age
6. Aeronautical rating
7. Type of organization commanded
8, Mission of organization
3. Length of service as commander
10, Yemter of personnel in organization
11, Previous command experience
12, Base location
13. Race
The remaining 134 questions deal with various aspects of
Air Force life, Commander's duties, and Air Force policy/
procedures, Many of these were not directly related to job
satisfaction, and as such, were not considered in the study. I

RAuestions 89 through 92 were based on the Hoppock Job ‘t

Satisfaction Measure (Hoppock, 1935) and were used to

calculate a job satisfaction score for each individual. These
questions appeared in the survey instrument as follows:

R9, WYhich one of the following shows how much of the

time you feel satisfied with your job?
A, All the time

3, Most of the time
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| C. A good deal of the time
% D. About half of the time
; E, Occasionally

* i F., Seldom
‘ G. Never

90, Choose the one of the following statements which
best tells how well you like your job,

A, hate it

don't like it

Q

E

] i B, I dislike 1t
| il
i

am indifferent to it

)
=

like it
F, I am enthusiastic about it
G. I love it

91. VWhich 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 Jjob much better than most people like |

theirs 3

C. I like my Job better than most people like theirs '
D, I like my job about as well as most people like

theirs

E, I dislike my job more than most people dislike
theirs

F, I dislike my job much more than most people
dislike theirs
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G, Yo one dislikes his job more than I dislike mine
92, Which one of the following best tells how you feel

about changing your job?

A. T wouléd guit this job at onece if I could

B. I would take another job in which I could earn
as much as I do now

C. I would like to change both my Jjob and my
accupation

D, I would like to exchange my present job for
another one

E, I am not eager to change my jobt, dbut would for

a better one

‘g

I cannot think of any jobs for which I would
exchange
G, I would not exchange ny Jjob for another
Suestions 89 and G1 were scored by assigning numbers to
the resovonses as follows:
A=?, B=6, C=5, D=4, E=3, F=2, G=1
Questions 90 and 92 were scored in the opposite sequence:
A=1, B=2, C=3, D=4, E=5, 6 F=6, G=7
After scoring each of the responses for ar individual,
his overall Jjob satisfaction score was calculated as the sum
of the four questions, Thus an individual's Jjob satisfaction
score could range from 4 to 28, Four represents a high degree

of Aissatisfaction while 28 represents a hizgh degree of

satisfacticn,
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Although the validity and reliabvility of the Hoppoock
measure has been assessed by other researchers (lMcNichols,
Stahl, and Manley, 1976), the author considered it appropriate
to test the measure for the sample to be analyzed in this
study, A correlation matrix was obtained for the responses
to the four Hopvock questions., A principal component
analysis was then performed on this matrix to determine if

the four questions appeared to be measures of the same

factor., The results of this analysis are presented in Chapter IV,

The survey questionnalire included 18 questions used to
assess the nine Quality of Alr Force Life Indicators (QCAFLI's)
developed by Doctors Manley, Gregory, and !cNichols, Two
questions were provided for each indicator, one to determine
the importance of the factor to the individual and the other
to measure satisfaction, The nine factors are as follows
(brackets indicate question numbers on the survey instrument):

Zconomic Standard: Satisfactiorn of basic human needs

such as food, shelter, clothing: the abllity tc maintain
an acceptable standerd of living., (98,99)

Zconomic Security: Guaranteed employment; Tretirement
benefits; insurance; protection for self and family.
(100, 101)

Free Time: Amount, use and scheduling of free time
alone or in voluntary associations with others; variety
of activities engaged in, (105,106)

Work: Doing work that 1s personally meaningful and
important; pride in your work; Job satisfaction; recognition
for my efforts and accomplishments on the job. (81, 82)

Leadership/Supervision: Fas my interests and that of
the Air Force at heart; keeps me informed; approachable
and helpoful rather than critical; good knowledge of the
job. (28,29)
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Equity. =Equal opportunity in the Air Force; a fair chance
at promoticn; an even break in my Job/assignment selections,

(125,126)

Personal Growth: To te able to develop individual
capacities; education/training; making full use of ay
arilities; the chance to further my potential. (107,109)

Perscnal Standing: To be treated with respect; prestige;
d1iznity; reputation; status. (56, 57)

Health: Physical and mental well-teing of self and

dependents; having illnesses and allments detected,

diagnosed, treated, and cured; quality and quantity of

health care services provided. (142, 143)
Since not all of the nine QOAFLI are directly related with
overall job satisfaction, it was expected that some would bte
elimirated from consideraticn upon review of early analysis
results,

In addition to the 13 demographic and 18 QOAFLI questions,
36 additiocnal questions possitly related to job satisfaction
were selected from the survey. This group of 47 guestions was
then the starting point for analysis, Forty-three of the

sixty-seven were eliminated early in the study leaving a

group of twenty-four questions for further analysis,

Data Analysis Tools and Procedures

Several relationship explaining techniques were employed
in analyzing the data, Three of the most important are
reviewed in the following paragraphs in order to acquaint the
reader with their use, UVNo attempt is made to explain in detail
the theory or derivation of the various technigues. The

emphasis here is to explain their application in this study.
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AID Algorithm, The Automatic Interaction Detection (AID)

Algorithm (Sonquist and }organ, 1970) was used as the primary
relationship explaining technique for this study. AID imposes
few limitations concerning the scaling or distribution of the
variables and, as such, is easily applied to survey data
analysis, 7This algorithm calculates one-way analysis of
variance (ANOVA) statistics for all predictor variavbvles,
From these statistics the algorithm selects the variable
which best reduces the errér sum of squares and uses this
variable to split the sample into two parts, This procedure
is repeated on the resulting two subgrouprs yielding more
subgroups. This process continues until the groups are too
small for consideration or until the exvlanatory power of any
possible split is too small to be meaningful. The parameters
for minimum group size and minimum increase in explanatory
power are selectabls and are determined by the user vased on
sample size and other considerations (Sonquist, 1969: 85-868),
The successive splits made by the algorithm may be
4isplayed as a tree showing the pattern or structure of the
data., In looking at the tree structure one can easily determine
the sequence of splits responsible for the isolation of a
particular group. The amount of explained variation in the
criterion variable at any point in the tree structure 1s the
total explained by all preceding splits, This ability to

display the structure of the data assists greatly in interpretation
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of the relationship between the predictors and the criterion
variabvle, However, the AID algorithm does not provide a
complete understanding of the relative importance of the
predictor variablses, rarticularly their globval importance

in expvlaining the criterion,.

Regression Analysis, Since the AID algorithm does not

provide conmplete information concerning the importance of the
predictors, forward stepwise regression was employeé as an
additional analysis technique. In the forward stepwise
technique ,variables are entered into the squation or model
based on their explanatory vower, Thus the predictor variable
that explains the greatest amount of variance in the dependent
variable enters first, The second predictor to enter is then
the one which bvest explains the variance in conjunction with
the predictor wnich first entered, This stepwise procedure
continues until all predictors are entered or until certain
user specified termination criteria are met, such as statistical
significance and marginal increase in explanatory power,
Althouzh regression is useful in developing predictive
models, its use in this study is primarily to determine the
amount of variation explained by certain predictor variatvles
and to determine the importance of variables in relation to
each other, The amount or proportion of variation explained
by the regression equation can be determined by squaring the

multiple correlation coefficient, This provortion or 32 is
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defined as:

2 variation in Y explained by the combined
R = linear influence of the independent variables
total variation in Y

Thus the value of RZ is an indication of the goodness of fit
of the regression equation (Nie, et. al., 1975: 325-331),

A determination of how important one variable is in
relation to another variable can be made if one used
standardized regression coefficients or beta weights, 1In
most cases when there are two or more independent variables,
they are not measured in the same units. In this situation
beta weights provide a sensible way of comparing the relative
importance of the predictors. Beta weights are related to

unstandardized regression coefficients by the following

identity:
B* =5 =X
yx yX Sy
B* is the bveta weight
yX
Byx is the unstandardized regression coefficient
S¢ is the standard deviation of x
Sy is the standard deviation of y

(Nie, et, al., 1975: 325)

Principal Component Analysis. Principal component analysis

in essence mathematically transforms a set of original variables
into a set of composite variables or principal components
which are orthogonal to each other, This resulting set of

composite variables is the best linear combination of the
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original variables in terms of accounting for the variance in
the data, The first principal component then is the best
sumnary of linear relationships inherent in the data., The
second component would be the second test summary, the third
the third vest, and so on. The principal component model may
e represented by the following equation:

ZJ = alel + aszz e G o aJnFn
In this equation each of the Fn's is a linear combination of
the original n variables and the ajl's are regression weights,
When using the principal component analysis technique it 1is
expected that some number of components, usually much
smaller than the original number of variavles, will explain
most of the variance in the data. Thus a principal component
model, explaining most of the variation in the data, should te

much simpler, in number of terms, than a model containing all

of the original variables (Nie, et. al., 1975: 470-471),

Computer Programs. The three analysis techniques

discussed above were available as standard computer programs

on file in the ASD CDC 6600 computer system, The AID algorithm
is implemented using the University of Texas version of AID-4

as adapted from the Air Force Human Resources Lab, The
regression and principal component analysis programs are portions
of the Statistical Packaze for the Social Sciences (SPSS).

Other SPSS subprograms used for this study included FREQUENCIES
PEARSON CORR, and BREAKDOWN,
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Summary

The preceding paragraphs provide a limited review of the
survey sample, the survey questionnaire, and scoring responses,
In addition, brief descriptions are included of the Automatic
Interaction Detection Algorithm, Regression Analysis procedure,
and the Principal Component Analysis procedure. These are
i the most important relationship explaining techniques employed

in the study.
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IV. ANALYSIS RESULTS

This chapter provides an organized presentation of the
analysis results. The discussion is broken down into several
sections, each dealing with a specific topic or sub group of

the sample.

Yoppock Job Satisfaction Measure

The first analysis performed as a part of the study was
a principal component analysis of the responses to four
questions comprising the Hoppock Measure of Job Satisfaction,
Gilford suggests that when several measures are to be combined
to form a criterion variable knowledge of their factor loadings
is important. This knowledge allows one to determine if the
measures should be combined, and if sc, what weight should
be assigned to each when they are combined (Gilford, 1954:
403).

Table I presents the correlation matrix and the results
of the principal component analysis of the four questions.
The responses to questions 89 and 91 were reversed prior to
analysis as their response scales were the opposite from
questions 90 and 92 in the questionnaire. This reversal
of response scales causes all correlations to be pecsitive

and allows easier interpretation of the analysis results,
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TABLE I
g Correlation iatrix

Question
Question 89 90 91 92
89 1,000 . 793 H52 .486
90 1,000 L 749 . 549
91 1.000 .506

Principal Components Results

Factor Eizen Value % of Variation
1 2.836 70.9
2 . 570 14.3
3 .353 8.8
b .239 6.0
Factor Loadings
Factor
Question il 2 3 L
29 .850 -.230 Lu62 .109
90 . 902 -, 143 -.114 -.392
91 .872 -.199 -.355 270
92 v B 676 . 028 .034
Since the first factor explains 70.9% of the total
variation, it appears that the four questions are measuring

the same underlying factor, and therefore, combining their 1

responses is appropriate. The heavy loadings on factor one

indicates that all questions are important to the overall
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measure. In addition, the loadings on factor one are of
the same relative magnitude, thus equal weighting of the
questions is considered reasonable. The results of this
analysis support the first assumption presented in Chapter
One. These results are similar to those obtained by McNichols,
Stahl, and Manley in a previous study of the Hoppock measure
(MeNichols, Stahl, and Manley: 1976).

The Jjob satisfaction scores, obtained by summing the
four questions for each individual, ranged from a low of &4
(one individual) to a high of 28 (24 individuals). The mean
score was 20.83, the mode was 23, the median was 21.61, the
variance was 13.742, and the standard deviation was 3,707,
The distribution of these scores is unimodal and negatively

skewed,

The Total Population

AID Analysis, As a starting point for the analysis of

job satisfaction, 67 questions were selected from the survey
questionnaire. These included the 13 questions providing
demographic information, 18 questions comprising the Quality

of Air Force Life Indicators, and 36 additional questions
considered by the author as possibly related to job satisfaction,
A preliminary AID analysis was accomplished with these 67

questions as predictor variables and job satisfaction as the

criterion. The termination parameters for this analysis were




set such that the number of final groups terminated the

algorithm, All predictors were entered in the free-floating

mcde as if they were nominal, thus allowing the algorithzm to
try all possible splits on each predictor. The first four
splits were made on the WORK QOAFLI satisfaction (WORK SAT)
score, The RZ (Proportion of variance explained) for these
four splits was 449,

Following the four splits on the WORK SAT variable, five

splits were made on the responses to the Jjob challenge question

rielding an RZ of .,552. The remainder of the splits were

A

made on a variety of predictors with little increase in the
amount of variance explained, After 38 splits the HZ value
was .595, with the last split adding .003 to the previous
value, These results differed from those obtained by Thompson
for nis analysis of Air Force officers., The first split made
in his analysis was on job challenge, while the WORK SAT
variable was respvonsivle for the second stage splits
(Thompson, 1975: 79).

This author chose to delete the WORK SAT variable from
further job satisfaction analysis., This decision was based
on three considerations, First, the correlation coefficient
between the job satisfaction and WORK SAT responses was
found to bte .71 indicating that they were measuring very
nearly the same factor., 3Second, the definition of the WORK

QOAFLI included Jjobv satisfaction, thus the WORK QCAFLI is a
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more encompassing measure, The third consideration was

that deletion of the WORK SAT variable might allow other

more meaningful relationships to surface during furtner analysis,

Five additional preliminary AID runs were made on the
total population using various combinations of predictor

variables. They included the following:

Run one included the 67 predictors discussed previously
less the WORK SAT variable, (Firnal 32= L469)
Run two included the demograpnic and the QOAFLI
satisfaction scores. (Included WCRK SAT, Final R® = . 548)
Run three included the demographics and the responses
to questions 30, 32, 33, 43, 85, 26, 8%, 94,6 110, 111, and
112 from the questionnaire (See Appendix A). (Final R%= LU6)
Run four was the same as run three with question 38
(Job Challenze) deleted. (Final R°= 353)

2
Run five included only the demographics. (Final R = ,140)

From the results of the original 67 predictor run and the
five runs listed above, it was determined that in addition to
the demogravhics, only 11 predictors were responsible for
splitting in the first eight levels of the analysis. These
were tne following:

29, To what degree are you satisfied with the LEADERSHIP/
SUPERVISION aspects of your life?

(Answers from "Highly Dissatisfied" to "Hignly Satisfied"
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30. What is your opinion of the quality of leadership

in the Alr Forece?

(Answers from "poor" to "excellent")

57. To what degree are you satisfied with the PERSONAL
STANDIING aspects of your life?

(Answers frem "highly dissatisfied"” to "highly satisfied")

85, Does your immediatc supervisor give you recognition
for a job well done?

(Answers from "never" to "always")

86, Are you given the freedom you need to do your job
well?

(Answers from "never" to "always")

82, How do you evaluate your present Air Force job?

(Answers from "not at all challenging" to "very challenging")

93. I have sufficient authority to carry cut my
responsivilities,

(Answers frem "strongly disagree" to "strongly agree")

94, For your next assignment, do you want a job which
has greater responsibility than your current job?

(Answers from "definitely no" to "definitely yes")

109, I wanted the Jjob of Commander,

(Answers from "strongly disagree" to "strongly agree")

111, Do you feel that the work you are now doing is
approoriate to the grade you nhold?

(Answers from "lly grade is much too high for the work I

an doing" to "!ly grade is much too low for the work I am doing")
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112, Do you think your present Jjob is preparing you to
assume future positions of greater responsibility?

(Answers from "definitely no" to "definitely yes")
At this point it was decided that these eleven questions along
with the demographics would be used as predictors for further
analysis, AID analysis was then performed on the total
population using these 24 selected predictors,

The resulting AID tree from this run is shown in Figure 1.
The first split mades on job challenge explained 257 of the
variation and yielded groups 1large enough to ve considered
significant, Of particular interest are the second and
third stage splits for the high job challenge group, made on
the basis of wanting the commander’s jot and PERSONAL STANDARD
satisfaction, These are exceptions to a finding made by Thompson
that the high and low satisfaction groups resulted from splits
made on the same variables (Thoapson, 1975: 5354), For the
commanders this was not the case althcugh splits cn Jjob
challenge and LEADERSHIP satisfaction, in that order, occur
as second and third stage splits for the low satisfied branch
and as fourth and fifth level (not shown in Figure 1) splits
for the high satisfaction branch. The assoclation of wanting
the commander's job and satisfaction with PZRSONAL STANDIXG
with high satisfaction perhaps indicates that those most satisfied
with their Jjob as commander desired a level of prestige or
status they perceived as being associated with the job and are

satisfied with the level they experience as commander,
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Wanted Cmd., Job R%=,294
Code 5
(5) —

N=1708 Ave,=22,15

Job Challenge Re=,250
Codes 4 5 (3)

N=2171 Ave,=21,70

Wanted Cmd, Job R2=,294
Codes 1 2 3 4
(4) e

N=463 Ave.=20, 05

Total Group

N=2656 (1)
Average Job Satisfaction
20,83
Job Challenge RZ%=,360
Code 3
(9) —
N=322 Ave,=18,14
Job Challenge R2=,250
Codes 1 2 3
(2)
V=485 Ave,=16,91
Job Challenge R°=, 340
Codes 1 2
(8) -_—

N=163 Ave.=14,47

Figure 1. First Four Levels of the AID Tree for the Total
Population (See Appendix B for definition of codes)
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Personal Std, Sat,
Codes 6 7 R2=,320

(7)

Job Challenge RZ=, 3784
Code 5 (11)
N=745 Ave,=23.15

Job Challenge R<=,374

N=1182 Ave.=22.65 Code L (10)
N=437 Ave,=21,80
Job Freeiom R‘?.BBZ
Personal Std. Sat. (6) Codes 3 4 5 13)
| | Codes 1 2 3 u 5 ; N=460 Ave,=21,31
gZO Job Freedom  R¢=, 382
N=526 Ave, -21 L0 Codes 1 2 (12)
N=66 Ave,=19,06
Want lMore Resp. 2 E
Personal 3td,_Sat, (15) Code 5
| Codes 6 7 R%=,391 N=107 Ave,=21, 63
Want More Resp. R<4=,L5
N=265 Ave,=20,80 Codes 1 2 3 4  (36)
V=158 Ave,=20.,23
Ma jor cmd, | 29)Re=,LL0 :
Personal Std. Sat, L) Codes 1 3 4 7 910 15 1
| | codes 123 b5 - 22 23 24" N=129Ave,=19. 9]
R2=,391 Tla jor Cmd, RZ=, 440
N=198 Ave,=19,05 Codes 2 6 17 18 (28)
N=69 Ave,=17.39
Mission (31) Ré=,445
Leadership Sat (19) Codes 1 5 6 7 14
Codes 5 6 R2=, 408 N=141 Ave.=19.59
fre s . Mission (30) Ré=,L443
N=227 Ave,=18,89 Codes 2 3 4 8 9 10 12 17
N=86 Ave,=17.73
Leadership Sat. (18

Codes 1 2 3 4 RP=,408

llore Resp, R¢=,451
(33)

Want
Codes 3 4 5
N=119 Ave,=15,65

hased
N=95 Ave,=16,37
Leadership Sat, (23)
Codes 3 4 5 6

et R2=.u’25
N=130 Ave,=15,24
Leadership Sat, (22)
Codes 1 2 R=,425

iﬂ

N=33 Ave,=11, 45
Sm——— -
Figure 1. (Continued)
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The AID run depicted in Figure 1 made six further splits
(not shown in Figure 1). [nese included a split of group (11)
on LZADERSHIP satisfaction with a further split on job freedon,
a split of group (10) on authority with a further split on
mission,and a split of group (13) on LEADERSEIF SAT with a
further split on wanting more resvonsibility. The mean job i
satisfaction for the final groups ranged from a low of 11.45
to a high of 23,83. The standard deviations of these groups
ranged from 2.0 to 4.2 indicating that none of the groups I
nad significantly larger variance than the others, TE a |
group had significantly larger variance, it mignht have indicated
that some factor not in the analysis was affecting this group. i
Tne fact that the AID tree is not symmetric indicates that
some degree of interaction exists among the variables assocliated
with Job satisfaction,

In summary, the AIC analysis of the total population of
commanders revealed that of the factors assessed in the
Commander's Survey job challenge, PERSONAL STANDING satisfaction,
LEATERSEIP/SUPERVISION satisfaction, and wanting the commander's
Job were of most wvalue in explaining the variation in job
satisfaction scores, These factors can explain approximately
407 of that variation, The most satisfied zroup perceived (3
tneir job to be very challenging, were highly satisfied with
thelr PZRSONVAL STANDING, and the LZATERSHIP/SUPZIRVISION aspects

of their life and wanted the commander's joo, The least
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satisfied group perceived their job to be "not at all", "not
very", or "somewhat challenging" and were highly dissatisfied

with the LZADERSEIP/SUPERVISION aspects of their life.

Regression, A regression analysis of the total commander's
sample was performed using the forward stepwise inclusion
method. Partial results of this analysis are shown in
Table II. The stepwise procedure was allowed to continue
until ten predictors were in the equation, but the increase
in explained variation was negligible after four predictors
were included, It is for this reason that the four predictor
model is included here as Table II. It was encouraging to
find that the same four predictors selected by AID were the
most significant in the regression analysis. The fact that
the variation explained by these predictors was close to that
reported by AID was also encouraging., In examining the Deta
weights for the four predictors one finds the PERSONAL
STANDING, wanting the commander's job, and the LZADERSHIP/
SUPERVISION variables to be of approximately equal importance
while the job challenge variable is approximately 2.4 times
as important,

The variance explained by this four predictor model
(Rz= .450) is somewhat less than that explained by the three
predictor model developed by Thompson (R2= .609) for the
officer subset of the AFMIG data base (Thompson, 1975: 199).
An analysis of the commander's data was performed using the

job challenge, Jjob growth, and Jjob freedom predictors as
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Table II

Job Satisfaction Regression
(Total Povpulation)

variable Seta Weight RS B° Change
Job Challenge () .438 318 314
PERSONAL STANDING SAT (Xz) . 198 .389 . 075
Wanted Commander's Job (XB) . 184 424 . 035
LEADERSHIP SAT (X,) .178 .450 ,026
Correlation iatrix
X %5 :r.3 X, b 4

X; 1.000 .248 .206 .194 .560

Yz 1,000 142 .397 Lol

%3 1.000 128 325
X, 1.000 . 366

Job Satisfaction (Y) = 4,021 + 1,745 (Job Challenge)
+ ,597 (PERSONAL STANDING SAT)
+ .824 (Wanted Commander's Job)

+ ,431 (LEADERSHIP SAT)
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RO

—— T St OC———




identified by Thompson. The RZ for the total commander's
population was ,383, The results of this regression arnalysis
and others analyzing subgroups of the commander's population
using the same variables are shown in Tables XI to XIX in
Appendix C., It should be noted that although the perception

of job challenge was measured in both the AFMIG and Commander's
Surveys, the questions comprising the measure were quite
different. The effect of this difference ocn the measure 1is

unknovm,

Since AID and Regression both found job challenge to

be of significant value in explaining the wvariation in job
satisfaction, a plot of the distribution of job satisfaction
scores was constructed for each of the five levels of job
challenge. These five distributicns are shown in Figure 2.

It should be noted that the group sizes rerresented bty the five
distributions vary from 36 to 1245, The figure shows in

simple terms how job satisfactlon varies in relation to

perceived job challenge,

Demogravhic Breakdowrn., Seven demographic variables were

selected for grarhic analysis. These included ma jor command,
grade, sex, years service completed, type of organization
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