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Abstract

This study was conducted to investigate differ-

ences in the levels of job satisfaction between Air Force

senior NCOs assigned to decentralized aircraft maintenance

organizations and senior NCOs assigned to centralized air-

craft maintenance organizations. The study analyzed a

subset of data from a data base maintained by the Leader-

ship and Management Development Center which contains

responses to the Organizational Assessment Package (OAP)

survey administered to Air Force personnel worldwide. The

data consisted of demographic data and responses to atti-

tudinal questions grouped into twenty-four statistical

factors. A literature review established seventeen of the

factors to be causal variables for job satisfaction. In

addition, the literature reviewed indicated that indi-

viduals in decentralized organizations would experience

higher levels of job satisfaction than individuals in

centralized organizations.

The multi-variate Hotelling's T test was used to

test the hypothesis that there was a difference in the

level of job satisfaction between the two populations.

This hypothesis was supported by the results of the sta-

tistical test. The Student's t-test was used to test

seventeen hypotheses that proposed higher values for each

ix



of the seventeen factors for individuals in the decen-

tralized aircraft maintenance organizations. Only two of

the seventeen hypotheses were supported by the results of

the test. Mean values for Task Autonomy were signifi-

cantly higher for individuals in the decentralized organi-

zations, while mean values for Work Support were signifi-

cantly higher for individuals in the centralized organiza-

tions. The research was concluded with recommended areas

for further study.

x



A COMPARISON OF JOB SATISFACTION OF SENIOR NCOS

IN DECENTRALIZED VERSUS CENTRALIZED AIRCRAFT

MAINTENANCE ORGANIZATIONS

I. Introduction

Historical Overview

From the end of the Vietnam War to 1978, the number

of fighter sorties flown and the number of hours flown per

month by the Tactical Air Command (TAC) fell steadily at

the rate of 7.4 percent per year (15:14). By the second

quarter of 1978, fighter aircraft were flying an average

of only 11.5 sorties and 17 hours per month (4:64).

Another measure of the command's productivity, mission

capable (MC) rate of the command's aircraft, was at 56.4

percent in 1978, worst in the Air Force (15:14). For com-

parison purposes, those measures in today's tactical

fighter forces would be 18 sorties and 27 flying hours per

month and a mission capable rate of 80 percent. When

General Wilbur Creech assumed command of the Tactical Air

Command in May 1978, his biggest and most difficult chal-

lenge was to reverse TAC's descent down what he referred

to as the "slippery slope" of readiness and productivity

(4:64).

We must halt the drift towards centralization,
consolidation and similar dehumanizing organizational



norms; the tendency to develop needless overspecializa-
tion, and a management approach that stresses the
inputs but not the outputs. (15:16)

That is how General Creech described what he felt

were the problems contributing to the decline in produc-

tivity in the Tactical Air Command. The solution he

presented was the Combat Oriented Maintenance Organization

(COMO). The objective of this new organizational struc-

ture and philosophy was to increase sortie production

capability. The program, originally referred to as Pro-

duction Oriented Maintenance Organization (POMO), and sub-

sequently renamed as COMO, was intended to "expand total

work force flexibility, simplify specialist dispatch, and

decentralize production decisions to improve sortie capa-

bility" (19:14-2). The keystone to this new organiza-

tional philosophy was decentralization. Decision making

was decentralized, and the organizational structure was

simplified to allow for fewer levels of authority between

the top levels and lower levels of the aircraft maintenance

complex. Major General Jerry Holmes, Tactical Air Com-

mand's Deputy Chief of Staff for Logistics, summed up the

major problem with the organizational structure before

COMO by stating

prior to decentralization, we had authority
vested in the wing people, with the responsibility out
on the flightline . . . we had separated the authority
from the responsibility. (4:65)

General Creech also highlighted the authority-responsibility

connection by stating, "authority and responsibility must

2



tie together at all levels" (15:16). With the inception

of the Combat Oriented Maintenance Organization, both the

authority and the responsibility were located at the same

level within the organization: the flightline.

Impact of COMO on Productivity

Since the implementation of the COMO system in

the Tactical Air Command, the other major commands that

fly tactical fighter aircraft, United States Air Forces,

Europe (USAFE), Pacific Air Forces (PACAF), and the

Alaskan Air Command (AAC) have implemented COMO systems

within their own aircraft maintenance complexes. The

effects on productivity have been impressive. Sorties

flown per month by TAC's aircraft climbed at an average

annual rate of 11.4 percent per year from 1978 to 1984

(15:14). In addition, by January 1984, TAC's mission

capable rate had risen to 77.6 percent for its fighter

force, best in the Air Force (15:14). An 80 percent

increase in productivity, as measured by sorties and hours

flown and aircraft mission capable rates, has been realized

since the inception of COMO (15:14). This dynamic increase

in productivity provides strong testimony to the success

of the reorganization and decentralization of aircraft

maintenance organizations within TAC and the other com-

mands that make up the Air Force's Tactical Air Forces

(TAF).

3



Impact-of COMO on Members of Aircraft '

Maintenance Complexes within the
Tactical Air Forces (TAF)

The impact of the TAF decentralization effort on

productivity has been substantiated by the facts and

figures presented above, but there is another potentially

important result that warrants evaluation. This is the

effect of the decentralization effort on the degree of job

satisfaction among aircraft maintenance personnel. Was

there also an effect, either positive or negative, on the

level of job satisfaction among the members of the decen-

*tralized maintenance organizations? Research in the

civilian sector on the impact of decentralized organiza-

tional structure appears to indicate that, under certain

conditions, decentralized control can also lead to greater

job satisfaction. This has, in turn, been shown to lead

to decreased absenteeism, less turnover, and other posi-

tive benefits that could, in an indirect way, have an addi-

tional positive influence on the productivity of the main-

tenance organizations. The impact of the decentralization

effort in the TAF on the job satisfaction of aircraft

maintenance personnel has not been adequately addressed.

Research Problem

The question to be investigated in this research

effort is as follows: "'Is there a difference in job satis-

faction between members of decentralized aircraft

4



maintenance organizations and centralized aircraft main-

tenance organizations?"

Specific Problem

Enlisted personnel comprise the bulk of personnel

in an aircraft maintenance organization. In addition,

enlisted technicians involved in the different aspects of

aircraft maintenance account for a significant portion of

the total enlisted population in the Air Force. Table 1

depicts the distribution of enlisted personnel involved

in aircraft maintenance and shows that enlisted aircraft

maintenance technicians account for 29 percent of the

total enlisted population in the Air Force. Therefore,

the question "Is there a difference in job satisfaction

among enlisted personnel in decentralized versus central-

ized aircraft maintenance organizations?" will provide a

better evaluation of the impact on job satisfaction of the

different organizational structures.

Higher ranking enlisted personnel, known as senior

noncommissioned officers (NCOs), are a subset of the

enlisted aircraft maintenance population. They are more

likely to be affected by organizational structure because

their function as managers involves them more closely with

the decision-making structure within the aircraft main-

tenance complex than the lower ranks of enlisted tech-

nicians. Consequently, the decentralization of decision-

imaking authority would more readily impact these senior

5



TABLE 1

NUMBER OF ENLISTED PERSONNEL INVOLVED IN
AIRCRAFT MAINTENANCE (1:183-184)

Air Force
Specialty Code Description Number

32XXX avionics systems 28,494

42XXX aircraft systems maint. 45,049

43XXX aircraft maintenance 44,335

46XXX mun and wpn maint. 23,690

141,568

Total enlisted population = 488,603

Percent of enlisted involved in aircraft maintenance

141,568 = 29%

488,603

NOTE: Figures as of 30 September 1985.

NCOs. Therefore, comparing job satisfaction of senior

NCOs in centralized versus decentralized aircraft main-

tenance organizations allows a more meaningful evaluation

of the impact of organizational structure or, job satisfac-

tion among enlisted maintenance personnel.

Research Hypotheses

1. There is a difference in the level of job

satisfactin between senior NCOs in decentralized aircraft

maintenance organizations and senior NCOs in centralizad

maintenance organizations.

6



Based on reseazh conducted on-the impact of

organizational structure on job satisfaction and the model

of job satisfaction developed in the next chapter, the

following additional hypotheses are submitted:

2. Senior NCOs in decentralized maintenance

organizations will perceive higher task autonomy than

senior NCOs in centralized maintenance organizations.

3. Senior NCOs in decentralized maintenance

organizations will perceive higher skill variety than

senior NCOs in centralized maintenance organizations.

4. Senior NCOs in decentralized maintenance

organizations will exhibit more task identity than senior

NCOs in centralized maintenance organizations.

5. Senior NCOs in decentralized maintenance

organizations will perceive higher task significance than

senior NCOs in centralized maintenance organizations.

6. Senior NCOs in decentralized maintenance

organizations will perceive higher levels of job feedback

than senior NCOs in centralized maintenance organizations.

7. Senior NCOs in decentralized maintenance

organizations will perceive higher levels of work support

than senior NCOs in centralized maintenance organizations.

8. Senior NCOs in decentralized maintenance

organizations will have better perceptions of management

and supervision than senior NCOs in centralized mainte-

nance organizations.

7



9. Senior NCOs in decentralized maintenance

organizations will perceive higher work group effective-

ness than senior NCOs in centralized maintenance organiza-

tions.

10. Senior NCOs in decentralized maintenance
organizations will perceive a better supervisory communica-

tions climate than senior NCOs in centralized maintenance

organizations.

11. Senior NCOs in decentralized maintenance

organizations will perceive a better organizational com-

munications climate than senior NCOs in centralized main-

tenance organizations.

12. Senior NCOs in decentralized maintenance

organizations will perceive a better general organizational

climate than senior NCOs in centralized maintenance

organizations.

13. Senior NCOs in decentralized maintenance

organizations will exhibit a h' :r need for enrichment

than senior NCOs in centralized maintenance organizations.

14. Senior NCOs in decentralized maintenance

organizations will have higher job performance goals than

senior NCOs in centralized maintenance organizations.

15. Senior NCOs in decentralized maintenance

organizations will perceive less work repetition than

senior NCOs in centralized maintenance organizations.

8



16. Senior NCOs in decentralized maintenance

organizations will perceive more opportunities for advance-

ment and recognition than senior NCOs in centralized main-

tenance organizations.

17. Senior NCOs in decentralized maintenance

organizations will exhibit more pride than senior NCOs

in centralized maintenance organizations.

18. Senior NCOs in decentralized maintenance

organizations will perceive more job-related (related to

but not directly associated with the job itself) satisfac-

tion than senior NCOs in centralized maintenance organi-

zations.

9



II. -Literature Review

Overview

This chapter will-address three broad areas.

First, there will be a discussion of the nature and causes

of job satisfaction, highlighting the major studies con-

ducted in this area. Next will be a review of signifi-

cant research dealing with the impact of organizational

structure on job satisfaction. Finally, there will be a

discussion of the two distinctly different organizational

structures that currently exist in the Air Force's air-

craft maintenance organizations. The combination of these

discussions will provide the foundation for this research

effort.

Job Satisfaction

Introduction. Research investigating the nature

and causes of job satisfaction has been extensive, dating

back to the early 1900s. Edwin Locke estimated that over

3,350 articles (or dissertations) have been written on the

subject of job satisfaction (21:1297). This proliferation

of research on the subject has presented major obstacles

to attempts to produce a definitive listing of the

"causes" of job satisfaction. Each research effort

presents a new or modified set of operational definitions

10



which makes it difficult to correlate the fiidings of one

study with another. The purpose of this section of the

literature review is to provide a synopsis of some of the

more significant research on the subject of job satisfac-

tion and to develop a composite of variables that have an

impact on job satisfaction.

Historical Perspective. In Locke's articleon the

nature and causes of job satisfaction, he presents an out-

standing overview of the evolution of thought about what

factors are thought to influence job satisfaction. The

first era of this evolution was defined by Locke as the

Physical-Economics School which "emphasized the role of

the physical arrangement of the work, physical working

conditions, and pay" (21:1300). The person most readily

associated with this school of thought is Frederick W.

Taylor. Taylor, considered by many to be the father of

the scientific management of work, was convinced that,

through more efficient work procedures, the overall pro-

ductivity of an organization could be increased. This

would, in Taylor's view, reduce the friction that existed

between labor and management and improve the economic well-

being of both parties (7:84-85). Contained as a part of

Taylor's premise was the assumption that a work-)r who was

performing a job efficiently, receiving higher pay, and was

less physically tasked would be both more satisfied and

more productive (21:1298). Taylor was also one of the

L 11



first to attribute the presence of adequate pay to job

satisfaction.

According to Locke, the next era in the evolution

of thought on job satisfaction was the Social (or Human

Relations) School. The cornerstones of this school of

thought were supervisor-employee relations, work group

interactions, and the impact of supervision on employee

satisfaction (21:1300). The Hawthorne study of the late

1920s was the first research to find a link between

workers' perceptions of their worth and the concern that

management shows for the workers. It also found that work

group interaction was important in shaping an employee's

attitudes and productivity (7:293-294). These two find-

ings highlight the thrust of the work during the period of

time that the Human Relations School of thought was pre-

dominant. Employees' attitudes and, ultimately, their

job satisfaction, is shaped by: (1) their relationships

with supervision and (2) their relationship with their

work group/peers.

Locke's final step in the evolution of thought

about job satisfaction is what he calls the Work Itself

(or Growth) School. The prevalent thought during this

time, which Locke contends includes the present, is that

job satisfaction can be attained through "growth in skill,

efficiency, and responsibility made possible by mentally

challenging work" (21:1300). Many of the researchers whose

12



names are most readily identified with research on motiva-

tion and job satisfaction are -associated with this school

of thought. Herzberg's two-factor theory and Hackman and

Oldham's job characteristics model are two of the classi-

cal research efforts that emphasize the work itself and

the importance of growth to employee job satisfaction.

Herzberg's Two-Factor Theory. Frederick Herzberg,

Barbara Snyderman, and Bernard Mausner's classical study

in 1959 on 200 engineers and accountants resulted in two

lists of factors that they deemed to be of importance in

determining job satisfaction (see Figure 1). The first

list of factors, called hygiene factors, were found by

the research team to cause dissatisfaction when not present

but did not provide increased satisfaction when present.

The second list of factors, called motivation factors,

were found to cause increased satisfaction when present

but were not a source of dissatisfaction when not present

(7:316). The conclusion made by these three researchers

was that to increase employee job satisfaction, an organi-

zation should increase the presence of the motivational

factors (satisfiars) and decrease the presence of negative

aspects of the hygiene factors (dissatisfiers).

There have been many critics of the Herzberg two-

factor model. The population used consisted mainly of

engineers and accountants, and has been said to not be

representative of "blue collar" workers. The methodology

13



Hygiene Factors Motivational Factors

company policy and adminis- achievement
tration

recognition
technical supervision

advancement
interpersonal relations
with supervisors the work itself

interpersonal relations the possibility of personal
with peers growth

interpersonal relations responsibility
with subordinates

salary

job security

personal life

work conditions

status

Fig. 1. Herzberg's Two-Factor Model (7:316)

of the study has also been criticized as an oversimplifi-

cation of such a complex issue as job satisfaction.

Another widely held criticism of the results of the study

contends that an individual's internal thought processes

causes them to attribute sources of satisfaction with

their own achievements. On the other hand, sources of

dissatisfaction might be attributed to variables beyond

the control of the individual, such as company policy, in

order that the individual is not forced to face up to his/

her own potential shortcomings (7:318).

14



Studies by Frank Friedlander in 19-63 and 1964

found that there were, indeed, intrinsic (part of the job)

and extrinsic (external to the jcb) factors that influ-

ence job satisfaction in a way similar to Herzberg's

hygiene (extrinsic) and motivational (intrinsic) factors

(11:391). However, the relationships were found to be

much more complex than postulated by Herzberg and his team;

providing further criticism that Herzberg's model over-

simplified the time relationships (12:249).

A study by Dunnette, Campbell, and Hakel also

found the Herzberg model to be an oversimplification of

the causes of job satisfaction. Their study found that

certain job dimensions such as achievement, responsibility,

and recognition were important for both satisfaction and

dissatisfaction. Their conclusion, based on their study

and a review of similar studies of Herzberg's theory, was

that the two-factor model should be ". . . laid to

rest. . ." based on its ". . grossly over-simplified

portrayal of the mechanism by which job satisfaction or

dissatisfaction comes about" (9:143).

Although the methodology of the Herzberg study

has endured substantial criticism over the years, its con-

tribution to the study of job satisfaction and motivation

is still significant. Its value is in its emphasis on

the importance of satisfying growth needs in employees as

a prerequisite to employee satisfaction and also on the

15



fact that satisfying those growth needs can come from the

work itself (21:1318).

Job Characteristics Model. In the mid-1970s,

researchers Richard Hackman, Greg Oldham, Robert Janson

and Kenneth Purdy developed a job characteristic model

"in an attempt to extend, refine, and systematize the

relationships . . . between job characteristics and indi-

vidual responses to work" (13:255). Their model (see

Figure 2) depicts five core job dimensions that, when

present, lead to critical psychological states, which, in

turn, lead to personal and work outcomes to include job

satisfaction. The five core job dimensions are:

1. skill variety - the number of tasks involved

in doing the job

2. task identity - the degree to which a task can

be seen as a "whole" job

3. task significance - the degree to which a job

can be considered to have an impact

4. autonomy - the degree of freedom that an indi-

vidual has to complete a job

5. feedback - the degree to which an employee

receives information on how well they are performing their

job (7:331; 13:257-258).

The scores obtained from individuals' perceptions

of the degree of the five core job dimensions present in

16
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their work environment result in a variable called the

"Motivating Potential Score (MPS)." The MPS was defined

as:

skill skill task
Motivating arey +  +
Potential ariety identity significance x autcny ete .... 3 auey x feedback

Score (13:258)

The score then provided a relative measure of the ability

of a job to motivate and provide job satisfaction.

Besides identifying job characteristics important

to job satisfaction, the other important subject dealt

with by Hackman and Oldham's study was growth need states.

They concluded that redesigning the job to increase the

positive nature of the core job dimensions would only

increase job satisfaction and motivation if the individual

had high needs for growth and development (13:258). They

were unable, however, to find any evidence to suggest that

people with low growth need states would react negatively

to a job that had been redesigned to offer more potential

for individual growth (13:274).

Organizational Climate and Job Satisfaction. The

question of whether organizational climate has an impact

on employee job satisfaction is difficult to address.

Payne, Fineman, and Wall cite a study done by Johannesson

in 1971 that concluded that organizational climate and job

18



I
satisfaction were redundant concepts (25:46). On the other

hand, other studies were reviewed by these three authors

which provided sufficient evidence for them to state that

the two concepts are distinctly separate (25:47). However,

the authors cite several studies that ". . . have shown

that the individual's perception of organizational climate

is related to his job satisfaction. . ." (25:49). There-

fore, organizational climate appears to be a factor that

influences job satisfaction.

Autcnomy and Job Satisfaction. The presence of

autonomy in the work environment is widely considered as a

factor that influences job satisfaction. Hackman and

Oldham listed it in their model with a caution it will

provide increased satisfaction only in those having high

growth needs for increased responsibility. Katzell and

Yankelovich summarized their findings on autonomy by

stating that

. * * increased autonomy.. .is an element in

job enrichment that may, given the right workers and
the appropriate conditions, help enhance job satisfac-
tion and productivity. (18:76)

Like Hackman and Oldham, they also provided a caution that

increased autonomy will result in increased job satisfac-

tion only when the individual has a need for increased

responsibility (18:75). Srivastva and Salipante conducted

a review of the empirical literature on the variables that

impact job satisfaction and found that autonomy
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. . . received the most consistent support of any vari-

able in the review" (32:51).

Consequences of Job Satisfaction. The potential

benefits of increased job satisfaction to management are

substantial and, in some cases, surprising. Edwin Locke's

article on the nature and causes of job satisfaction sum-

marizes research done on a variety of consequences of job

satisfaction. Increased job satisfaction has been found

to be positively correlated with employees' attitudes

towards their family, self-confidence, and longevity

(21:1328-1329). Job dissatisfaction, on the other hand,

has been found to be positively correlated with fatigue,

level of serum cholesterol in the blood, coronary disease,

absenteeism, turnover, and complaints and grievances

(21:1328-1332). Research efforts to show a relationship

between job satisfaction and productivity have been unsuc-

cessful (30:14; 21:1332). However, it is not unreasonable

to assume that consequences associated with dissatisfaction

would, in an indirect way, have a negative impact on the

productivity of an employee. For that reason, the

employer should have a definite interest in doing every-

thing possible to insure the satisfaction at work of their

employees.

Conclusions. As this subjective review of the

literature on the nature and causes of job satisfaction has
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shown, the body of research on the subject is large.

Because there is no consensus on the cause(s) of job satis-

faction, conclusive summaries of the various elements that

make up job satisfaction are not available. Consequently,

any model or composite of factors is necessarily somewhat

subjective. However, it is possible, in a very broad

sense, to establish general categories that the many

determinants of job satisfaction that have been discussed

can be broken into. The work itself is mentioned by

Taylor in the sense of the physical characteristics of the

job and later by researchers to include Hackman and Oldham

in the context of how the worker perceives the value of his

job. Additionally, organizational climate and autonomy

have been widely investigated as potential sources of job

satisfaction. Work group relationships have also been

researched as another source of job satisfaction. In

fact, Locke, in the article discussed earlier in this

section, contends that an entire period of time in the

evolution of thought on job satisfaction centered on the

'-4 impact of social interactions on workers' job satisfaction.

Hackman and Oldham's discussion of an individual's need

for enrichment as a moderating variable in determining an

individual's level of job satisfaction warrants the

inclusion of need/opportunity for personal growth as a

category for job satisfaction determinants. Finally,

recognition/opportunity for advancement has been the
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subject of several discussions on job satisfaction, and

are, in fact, listed as motivational factors in Herzberg~s

two-factor model of job satisfaction/motivation. These

broad categories of determinants of job satisfaction will

be used in the next chapter to develop a model of job

satisfaction.

Impact of Organizational Structure
on Job Satisfaction

Introduction. The amount of control necessary to

effectively run an organization has been widely studied

and discussed. For many years, it was thought the most

effective organizational structure was one with a small

span of control for supervision and a high degree of job

specialization for workers. The focus of these early

theories of organizational structure was on the organiza-

tion, not the people within the organization (16:45).

Research in the Civilian Sector. In 1950, James

Worthy, in a study conducted while he was with the Sears

and Roebuck Company, laid the foundation for what is now

a long-standing dispute over the relative benefits of

"tall" versus "flat" organizations. Worthy defined tall

organizations as those that tend to have many levels of

control, centralization of decision making, and job special-

ization (35:170). This basic definition has been applied

by many other research studies that compare tall versus

flat organizational structures. Worthy found that
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• flatter, less complex structures, with a maximum
of administrative decentralization, tend to create a
potential for improved attitudes, more effective super-
vision, and greater individual responsibility and ini-
tiative among employees. (35:179)

Worthy went on to say that flat organizations encourage

"self-expression" and "creativity" with a corresponding

increase in job satisfaction (35:179). Worthy also found

that overspecialization of jobs led to unchallenging jobs,

workers who were unable to see the whole process, and, in

the end, dissatisfaction (35:175). Although some say

Worthy's study lacks empirical proof, it is considered to

be the benchmark study of the effect of organizational

structure on job satisfaction.

A study by Carpenter in 1971 offered empirical

support for Worthy's theories when his study of Texas

public school teachers revealed higher perceived job satis-

faction among teachers in flat versus tall organizations

(3:463). The majority of the studies that followed

Worthy's, however, have offered only conditional empirical

support for the superiority of flat organizations.

Meltzer and Salter, in a 1962 study of 704 members of the

American Physiological Society, substantiated Worthy's

premise that the number of organizational levels and job

satisfaction were negatively correlated (22:360). However,

when the size of the organization was held constant, the

relationship no longer became significant (22:360). A

1964 study of 900 managers throughout the U.S. by Porter
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and Lawler found that managerial satisfaction was, in

fact, higher in flat organizations but only when the size

of the organization was less than 5000 employees. When

the organization employed over 5000 people, job satisfac-

tion was, in fact, higher in the tall organization (26:

146-147). The study was duplicated in 1965 by Porter and

Siegel, except that the sample was 3000 middle and top

level managers worldwide. The results resembled those

of Porter and Lawler's, with the exception that job satis-

faction was not greater in the decentralized organizations

with more than 5000 employees (28:388-389).

In 1965, Porter and Lawler collaborated on a major

review of the previously published literature on the sub-

ject of organizational structure and its relationship to

different attitudinal variables. They found that most

articles supported the claim that decentralization offers

increased autonomy and, in turn, increased job satisfac-

tion. However, the four studies they found that actually

involved empirical versus conceptual comparisons of cen-

tralized versus decentralized organizations found quite

the opposite to be true. These four studies showed no

clear link between job satisfaction and the degree of

centralization in an organization (27:45-46). Edward

Levine, in a 1973 study, did find that the more control a

group had over decision making, the higher the group

member's job satisfaction (20:186). Ivancevich and
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Donnelly, in a 1975 study of trade salesmen, found sales-

men in flat organizations had more job satisfaction in

terms of self-actualization and autonomy. However, they

could find no significant differences in the areas of

opportunities for innovativeness and social interaction,

security, or pay. They concluded that, though there

appeared to be some differences in job satisfaction in

salesmen in flat organizations, it was "erroneous to con-

clude that the flatter organization is unequivocally

superior to tall or medium organizations. . ." (17:279).

A study by Weiss failed to find any significant difference

in personnel statistics such as labor turnover, absenteeism,

accidents, grievances, etc. in centralized versus decen-

tralized organizations. However, Weiss did note the

direction of the differences was in favor of the decen-

tralized organizations and he concluded ". . . there is

some evidence of the effectiveness of delegating the power

and decision-making functions.. ." (33:40-41).
.4

Research in the Military Sector. The body of

research on the subject of job satisfaction and organiza-

tional structure in the mil.itary is extremely limited.

In 1978, a research study by Captains Olson and Foster

explored the effects of the implementation of the Produc-

tion Oriented Maintenance Organization (POMO) concept on

the job satisfaction of aircraft maintenance personnel at

a base that had just converted to the new decentralized
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maintenance organizational structure. POMO was an early

version of the decentralization process that Would, in

1983, become the Combat Oriented Maintenance Organization

(COMO). The scores for the personnel at the unit that had

converted were compared to those of individuals at bases

that had not yet converted to the decentralized approach,

and no significant difference was found in the level of

job satisfaction between the two populations (10:107).

A possible explanation for the lack of a difference might

be the fact that earlier efforts (such as POMO's limited

changes) to improve aircraft maintenance were largely

structural, and it was not until the later phases of the

conversion, and the advent of COMO, that decision making

was decentralized to the levels found today (4:65).

Captain Richard Williams conducted a study in 1985 com-

paring job satisfaction of aircraft maintenance officers

in centralized versus decentralized aircraft maintenance

organizations. His study revealed no statistically sig-

nificant difference in job satisfaction between the two

populations (34:61).

There has been research conducted that indicates

the potential for increased job satisfaction, even though

the two previous studies seem to indicate a lack of corre-

lation between organizational structure and job satisfac-

tion in the military. A 1977 study by Perceptronics, Inc.,

conducted for the Department of Defense, found that, among
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Army helicopter mechanics, job enrichment (increased

autonomy, increased job scope, etc.) would increase-the

motivation of the mechanics (8:5-6). The study also found

that helicopter maintenance technicians displayed rela-

tively high growth need states, an important requirement

for the successful use of job enrichment (8:5-6). In other

words, not only would the mechanics' job satisfaction

improve by increasing such things as autonomy, job scope,

etc., but the technicians also had a desire to have their

jobs expanded in these ways. Past research has found that

not all individuals desire the increased autonomy and

decreased supervision associated with decentralized organi-

zations and so would not experience increased job satis-

faction i4 presented with more autonomy and authority

(18:75).

Conclusions. The literature reviewed in this sec-

tion does appear to indicate a negative relationship,

under certain conditions, between the number of levels

within a managerial hierarchy and job satisfaction. Many

of the rtsearch findings are conditional, dependent on

organizational size, growth needs of the individuals

involved, and even the individual's level of involvement

within the organization. The limited amount of research on

this subject within the military environment has failed to

show any significant difference in job satisfaction between

individuals in decentralized versus centralized maintenance
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organizations. There has been at least-one research

effort (Perceptronics, Inc. study)-, though,, that indicates

a desire for individuals in one group of maintenance

organizations to have more autonomy. Further research is

necessary to explore the effects of decentralization on

various subgroups within the Air Force aircraft mainte-

nance population.

Comparison of Centralized versus
Decentralized Aircraft Maintenance
Organizational Structures

Introduction. There are two distinctly different

organizational concepts that are predominantly used within

the Air Force's aircraft maintenance organizations. These

two organizational structures, decentralized control and

centralized control, are used in different operational

commands within the Air Force, depending on the command's

specific requirements.

This section will discuss these two organizational

structures and how they function. The various regulations

that govern the implementation of these concepts will be

discussed as will be a brief explanation of the structure

of each organization. Finally, the relative merits of

each organizational structure, as they are implemented in

the Air Force's operational commands, will be presented.

Air Force Regulation 66-1. Basic policy for main-

tenance management is contained in Air Force Regulation
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(AFR) 66-1, Maintenance Management Policy. The regulation

was created in 1983 by the consolidation of Air Force

Manual (AFM) 66-1, Maintenance Management Policy and Air

Force Regulation (AFR) 66-5, Production Oriented Main-

tenance Organization. AFM 66-1 had provided policy and

guidance for centralized maintenance organizations, and

AFR 66-5 was the regulation that governed decentralized

aircraft maintenance organizations. The new directive,

AFR 66-1, offers very broad philosophical guidance regard-

ing maintenance management. In fact, in the opening

chapter of AFR 66-1, it says "this policy is purposely

limited and general to give major commands . . . latitude

in tailoring and streamlining command management policy

and procedures" (6:5). In Chapter 7 of the regulation,

titled "Maintenance Organization Policy," the responsi-

bility for determining the specific organizational struc-

ture of aircraft maintenance organizations is delegated to

the major commands (6:24).

The Strategic Air Command, Military Airlift Com-

mand, and Air Training Command have each published command

regulations that define the centralized organizational

structure found in their aircraft maintenance organiza-

tions. Strategic Air Command Regulation (SACR) 66-9,

Military Airlift Command Regulation (MACR) 66-1, and Air

Training Command Regulation (ATCR) 66-XX all provide guid-

ance for centralized aircraft maintenance. Multi-Command
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Regulation (MCR) 66-5, Combat Oriented Maintenance Organi-

zation, contains policy and guidance for the four major

cmmands (Tactical Air Command, United States Air Forces

Europe, Pacific Air Forces, and Alaskan Air Command) that

use the decentralized aircraft maintenance organizational

concept. Each command is authorized a separate chapter

within MCR 66-5 to delineate command-unique policies and

procedures.

Centralized Aircraft Maintenance Organizational

Structure. The three commands (SAC, MAC, ATC) that work

under the centralized maintenance concept are organized

essentially the same. The basis for the concept is spe-

cialization with centralized control. There are four

squadrons in the centralized maintenance organization

(see Figure 3). The Organizational Maintenance Squadron

is responsible for the launching, recovering, and minor

maintenance of the wing's aircraft. The squadron is made

up of crew chiefs who rely on specialist support from the

other three squadrons for anything more than the more

general, minor repairs. The Avionics Maintenance Squadron,

Field Maintenance Squadron, and Munitions Maintenance

Squadron (where applicable) provide centralized specialist

repair support for the wing's aircraft. Specialists in

these three squadrons are dispatched to the flightline for

on-equipment maintenance or work in a shop environment

doing off-equipment maintenance. The entire maintenance
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effort in a centralized maintenance organization is con-

trolled by a single function called Job Control. The

establishment of priorities for maintenance, dispatch of

specialists to the flightline, and flying schedule adjust-

ments are all made from this centralized point of control.

The entire maintenance production effort is managed from

Job Control and the other staff agencies included in the

Deputy Commander for Maintenance (DCM) staff. Because of

the substantial responsibility for the success of the

maintenance effort that is placed on Job Control, the level

of experience of the people who work in Job Control is

quite high. The most experienced maintenance officers and

senior NCOs can usually be found assigned to Job Control

in a centralized maintenance organization.

Decentralized Aircraft Maintenance Organizational

Structure. The approach used to manage maintenance produc-

tion in a decentralized maintenance organization, in terms

of organizational structure and level of decision making,

differs sharply from the centralized approach. In the

decentralized approach, used by the commands that make up

the Tactical Air Forces (TAC, USAFE, PACAF, and AAC), the

specialists are decentralized and co-located with the

aircraft crew chiefs in Aircraft Maintenance Units (AMU).

"The AMU, therefore, is the basic building block for the

deployable aircraft maintenance element" (5:1-1). This

decentralization of specialist support allows for the
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consolidation of four squadrons into three (see Figure 4).

The Aircraft Generation Squadron is made up-of two or more

Aircraft Maintenance Units (5:1-1) consisting of crew-

chiefs, munitions specialists, aircraft systems special-

ists, and avionics systems specialists. These technicians

perform virtually all of the on-equipment maintenance that

is required to support the aircraft that are the responsi-

bility of an AMU. The other two squadrons, Component

Repair Squadron and Equipment Maintenance Squadron, pro-

vide primarily off-equipment maintenance support to the

flightline plus other specialized skills such as munitions

repair, heavy airframe repair, and major inspections.

The decentralization of specialists into Aircraft

Maintenance Units served several purposes. The Tactical

Air Force (TAF) mission requires frequent deployment of

fighter aircraft to locations worldwide. Under the cen-

tralized maintenance concept, specialists that were

required to mobilize in support of the deployment were

drawn from the large pool of centralized specialists in

FMS, AMS, or MMS. In most cases, the specialists had very

little opportunity to blend with the crewchiefs from OMS

into a cohesive unit until the deployment had begun. This

caused inefficiencies during deployments until the mobility

team began to develop a working rapport. Under the decen-

tralized maintenance concept, units are deployed as a

whole. In other words, the aircraft assigned to a fighter
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squadron, along with the associated AMU, will deploy. The

specialists have worked daily with the other members of the

AMU and many of the teamwork issues associated with using

-support from centralized specialists were eliminated. A

Deputy Commander for Maintenance at one of TAC's fighter

wings has noticed during wing deployments that

• . . since the team members have been working together
and know each other well, they find it easier to help
each other. They complement each other, like a left
hand and a right hand. (29:38)

The second result of decentralized specialist sup-

port is the decreased need for centralized control of

maintenance production. With specialist dispatch being

handled by the AMU, the control exercised by Job Control

and the other DCM staff agencies was diminished substan-

tially. In fact, Job Control has been redesignated the

Maintenance Operations Coordination Center, and has become,

primarily, a monitoring or "scorekeeping" activity. The

management of maintenance production in a decentralized

maintenance organization takes place predominantly within

the AMU. The AMU Officer-in-Charge (OIC), Noncommissioned-

*Officer-in-Charge (NCOIC), Production Superintendent, and

other key senior NCOs are tasked with managing the main-

tenance effort. The result is that those managers who are

assigned the responsibility for maintenance production

now have the authority to execute that responsibility.
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Objective of Decentralized versus Centralized

Aircraft Maintenance Organizations. MCR 66-5 summarizes

the objective of Combat Oriented Maintenance Organization

(COMO) by stating that, "The objective is to provide struc-

ture with the mobility and flexibility to survive in a

dispersed environment and sustain combat operations"

(5:1-1). To do this, the concept must ". . . provide the

necessary capability for decentralized, small unit autonomy

during dispersed operations" (5:1-1). Based on the mobili-

zation requirements that are a part of the TAF's mission,

decentralized maintenance support was necessary for effi-
cient operations. Major General Jerry D. Holmes, the

Deputy Chief of Staff, Logistics for TAC makes this point

succinctly.

Centralization was wrong for TAC. To a lesser
degree, the same was true for other tactical forces
such as USAFE and PACAF, although some of their units
also fight from their home bases. (29:36)

In addition, the decentralized organization was particu-

larly well-suited to meet the requirements of a high

sortie generation environment that is anticipated for the

Air Forces' fighter forces (5:1-1).

The commands that use the centralized maintenance

concept are, on the other hand, less concerned with mobili-

zation of their assets and high sortie rates as they are

with efficient use of their limited resources (34:37-38).

Deployments of entire units are uncommon in these commands,

so the requirement for squadron-sized units to maintain
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autonomous operations at a dispersed location does not

drive their maintenance organizational structure. Also,

as mentioned earlier, the production of large numbers of

sorties per aircraft is not a normal mission of the com-

mands that use the centralized organizational approach and,

therefore, there is not the requirement for the more flex-

ible and responsive decentralized approach.

Conclusions. One organizational structure is not

necessarily "better" than the other structure. Both con-

cepts were developed based on the mission requirement of

the specific commands using it. To the TAF, the require-

ment to be mobile dictates decentralized control and

autonomous operations. For the other three commands with

limited resources and missions that are not driven by

mobility requirements, centralized specialist support and

a centralized decision-making process was deemed to be the

most efficient.

There have been recent initiatives in the Stra-

tegic Air Command to implement some of the decentralization

aspects of COMO. Nicknamed ROLS, Reliability Oriented

Logistics Support, the program is testing the feasibility

of decentralizing specialist support and creating B-52

AMUs and KC-135 AMUs within SAC's bomber and tanker wings.

It is still too early in the testing of this new concept

for SAC to determine its impact on productivity, readiness,

or job satisfaction.
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Summary

The three topics covered in this chapter highlight

the background issues upon which this research effort was

conceived. The literature reviewed on the nature and

causes of job satisfaction formed the foundation for the

job satisfaction model presented in the next chapter. The

review of the literature on the impact of organizational

structure on job satisfaction helped form the foundation

for the hypotheses presented in the previous chapter.

Finally, the discussion on the organizational structures

found in the Air Force's maintenance organizations substan-

tiated the supposition that both decentralized and cen-

tralized organizational structures do exist in the Air

Force's aircraft maintenance organizations.
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III. Methodology

Overview

The research hypotheses proposed in this research

effort were tested on a sample of Air Force senior NCOs

in aircraft maintenance career fields. The sample was

drawn from respondents to the Air Force's Leadership and

Management Development Center's Organizational Assessment

Package (OAP). The data collected from this sample has

been analyzed using two different statistical techniques.

The overall hypothesis of job satisfaction has been

addressed using the multi-variate Hotelling's T2 test,

while the individual hypotheses on the different character-

istics that comprise job satisfaction were tested using

the Studentized t-test.

This chapter presents the specific methods and

techniques used in the collection and analysis of data for

this effort.

First, the Organizational Assessment Package is

described. Evidence is presented that validates its use-

fulness as a survey instrument. Next, a job satisfaction

model is presented that will be drawn from data available

in the OAP data base. The research sample is then

described and, finally, a description of the statistical

techniques used in this study is presented.
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Data Collection

The Organizational Assessment Package. The Organi-

zational Assessment Package (OAP) is the survey instrument

used in this study. The OAP was developed and is adminis-

tered by the Air Force Leadership and Management Develop-

ment Center (LMDC) at Maxwell AFB, Alabama. The OAP is

administered, upon request of a unit commander, to Air

Force personnel worldwide to provide a measure of the

organizational climate within a unit. The objectives of

the OAP are described in LMDC's OAP User Guide. They are

to:

1. inform commanders, managers, supervisors, and
functional staff agencies of the nature, magnitude,
level, scope, and source of current and potential
leadership and management strengths and problems.

2. provide inputs to Air Force education and
training programs, to increase instructional effective-
ness, and to provide inputs for curriculum development.

3. provide feedback for improving the effective-
ness of the LMDC Management Consultation teams.

4. develop LMDC training programs for management
consultants to expand their consulting capabilities
in areas which would best serve needs of the Air Force
and specific organizations.

5. provide a wide, varied, and creditable data
base for research in the fields of leadership and man-
agement as well as research into jobs and career
fields.

6. provide an Air Force-wide management informa-
tion system for decision'making. (2:1)

The OAP survey is a 109-question instrument that

includes both demographic and attitudinal questions. The

attitudinal questions cover a range of topics from work

group relationships to perceived task autonomy to organi-

zational climate. The respondents use an answer scale

40



that ranges from 1, indicating strong dissatisfaction or

disagreement, to 7, which indicates strong satisfaction or

agreement. The questions are then grouped to form 24

factors (2:1). These factors are listed in Figure 5.

The questions that make up each factor can be found in the

appendix.

The specific OAP factors used in this study are

discussed in a subsequent section of this chapter.

OAP Validity. The OAP has been validated by

several Air Force studies as a reliable survey instrument.

Lt Col Lawrence Short, in a 1985 LMDC research report on

the OAP, references a study by Short and Hamilton in 1981

that found the reliability of the 25 primary OAP factors

to be from "acceptable to excellent" (31:19). Short also

cites a 1982 study by Hightower and Short that ". . . pro-

vided support for the consistency of the OAP revised fac-

tor structure across both functional area and demographic

groups" (31:37). In addition, several revisions have been

made to the OAP since its first field tests in 1978.

These revisions have both improved the content of the

instrument and increased access to the data base created

by OAP survey responses (31:40-42). These studies also

found the individual factors within the survey not to be

significantly correlated with each other. In other words,

the factors used in the OAP can be considered independent

of one another.
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Factor Name

800 Skill Variety

802. Task Identity

802 Task Significance

804 Job Feedback

805 Performance Barriers/Blockades (Work Support)

806 Need for Enrichment Index (Job Desires)

807 Job Motivation Index

808 OJI Total Score

809 Job Motivation Index
810 Perfoace Goals

811 Pride

812 Task Characteristics

813 Task Autonomy

814 Work Repetition

816 Desired Repetitive Easy Tasks

817 Advancement/Recognition

818 Management & Supervision

819 Supervisory Communications Climate

820 Organizational Communications Climate

321 Work Group Effectiveness (Perceived Productivity)

822 Job-Related Satisfaction

823 Job-Related Training

824 General Organizational Climate

825 Motivation Potential Score

Fig. 5. Organizational Assessment Package Factors (2:2)
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The Job Satisfaction Model. The factors contained

within the OAP are designed to evaluate a number of com-

ponents of organizational climate, including job satisfac-

tion. Based on the literature review on the nature and

causes of job satisfaction, 17 of the 24 factors will be

used to define a model of job satisfaction that will evalu-

ate the two populations of senior NCOs. The factors con-

tained within the model have been broken down into cate-

gories as depicted in Figure 6.

These 17 factors comprised the job satisfaction

model used to evaluate the level of job satisfaction in

the survey respondents.

Description of the Sample

The Selection of Survey Respondents. The two

samples of senior NCOs were selected based on their par-

ticipation in the Organizational Assessment Package survey.

The samples were sorted from the total population of OAP

survey respondents and from each other using the demo-

graphic variables shown in Figure 7. The sorting process

described in Figure 7 resulted in two samples of senior

NCOs, one from decentralized organizations and one from

centralized organizations. A total of 1039 senior NCOs

from decentralized organizations and 495 senior NCOs from

centralized organizations made up the samples used in this

study.
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The Wojrk tself

I Factor Title

800 Skill Variety

801 Task Identity

802 Task Significance

804 Job Feedback
805 Work Support

814 Work Repetition

818 Management and Supervision

821 Work Group Effectiveness

Organizational Climate

819 Supervisory Communications Climate

820 Organizational Communications Climate

824 General Organizational Climate

Need/Opportunity for Personal Growth

806 Job Desires (Need for Enrichment Index)

810 Job Performance Goals

Recognition/Opportunity for Advancement

817 Advancement/Recognition

Autonomy

813 Task Autonomy

Other

811 Pride

822 Job-Related Satisfaction

Fig. 6. Job Satisfaction Model
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Major Command Assigned

Decentralized - Tactical Air Command (TAC), Pacific

Air Forces (PACAF), United States

Air Forces, Europe (USAFE), and

Alaskan Air Command (AAC).

Centralized - Strategic Air Command (SAC), Mili-

tary Airlift Command (MAC), Air

Training Command (ATC).

Air Force Specialty Code

Both Samples
431XX - aircraft maintenance

432XX - aircraft maintenance

423XX - aircraft systems maintenance

426XX - aircraft systems maintenance

462XX - munitions and weapons maintenance

32XXX - avionics systems

Rank

Both Samples

Master Sergeant (E-7)

Senior Master Sergeant (E-8)

Chief Master Sergeant (E-9)

Level of Assignment

Both Samples

assigned at the wing level in an aircraft

maintenance organization

Time Period Covered

Both Samples

1 October 1980 to 30 June 1986

Fig. 7. Demographic Criteria for Survey Respondents
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Demographic Information on Survey Respondents.

The survey respondents were largely male (Table 2) who

ranked in age from 26 to greater than 50 years old

(Table 3). The survey respondents' time in service ranged

from 8 to greater than 12 years (Table 4), while the number

of months in their presently assigned career field ranged

from less than 6 months to greater than 36 months (Table 5).

The responses to these demographic questions did not vary

significantly between the two samples. In both samples,

the significant majority of respondents were, not sur-

prisingly, expecting to make a career of the Air Force

(Table 6). The responses did range from "will continue

in/with the Air Force as a career" to "will separate/

terminate from the Air Force as soon as possible." The

majority of senior NCOs in both samples responded that

they supervised in excess of nine people (Table 7) and

worked on day shift the majority of the time (Table 8).

TABLE 2

SEX OF SURVEY RESPONDENTS (BY SAMPLE)

Decentralized Centralized

Male 1036 (99.9%) 493 (99.6%)

Female 1 ( .1%) 2 ( .4%)

Total 1037 495
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TABLE 3

AGE OF SURVEY RESPONDENTS (BY SAMPLE)

Decentralized Centralized

17-20 yrs 0 ( 0%) 1 ( .2%)*

26-30 yrs 7 ( .7%) 0 ( 0% )

31-35 yrs 241 (23.2%) 94 (19.0%)

36-40 yrs 550 (52.9%) 276 (55.8%)

41-45 yrs 184 (17.7%) 97 (19.6%)

46-50 yrs 45 ( 4.3%) 25 ( 5.1%)

> 50 yrs 12 ( 1.2%) 2 ( .4%)

Total 1039 495

*Suspect validity of this response. Probably a
mismark on the enswer sheet.

TABLE 4

SURVEY RESPONDENTS' NUMBER OF YEARS
IN AIR FORCE (BY SAMPLE)

Decentralized Centralized

< 1 yrs 0 ( 0% ) 1 ( .2%)*

8-12 yrs 12 (1.2%) 1 ( .2%)

> 12 yrs 1025 (98.8%) 492 (99.6%)

Total 1037 494

*Suspect validity of this response. Probably a
mismark on the answer sheet.
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TABLE 5

SURVEY RESPONDENTS' NUMBER OF YEARS IN
CAREER FIELD (BY SAMPLE)

Decentralized Centralized

< 6 months 3 ( .3%) 4 ( .8%)

6-12 months 12 (1.2%) 4 ( .8%)

12-18 months 7 ( .7%) 5 (1.0%)

18-36 months 20 (1.9%) 4 ( .8%)

> 36 months 997 (96.0%) 478 (96.6%)

Total 1039 495

TABLE 6

SURVEY RESPONDENTS' CAREER INTENTIONS (BY SAMPLE)

Decentralized Centralized

Retire in
12 months 148 (14.3%) 93 (18.8%)

Career 724 (69.9%) 325 (65.8%)

Likely Career 74 ( 7.1%) 31 ( 6.3%)

Maybe Career 49 ( 4.7%) 26 ( 5.3%)

Probably not
Career 0 (0%) 2 ( .4%)

Separate 41 (4.0%) 17 (3.4%)

Total 1036 494
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TABLE 7

NUMBER OF PEOPLE DIRECTLY SUPERVISED BY
SURVEY RESPONDENTS (BY SAMPLE)

Decentralized Centralized

None 133 (13.0%) 58 (11.9%)

1 33 (3.2%) 12 ( 2.5%)

2 45 (4.4%) 20 ( 4.1%)

3 48 (4.7%) 28 ( 5.7%)

4 to 5 148 (14.5%) 67 (13.7%)

6 to 8 153 (15.0%) 79 (16.2%)

9 + 461 (45.2%) 224 (45.9%)

Total 1021 488

TABLE 8

SURVEY RESPONDENTS' WORK SCHEDULE (BY SAMPLE)

Decentralized Centralized

Days 624 (60.9%) 300 (61.0%)

Swings 62 ( 6.0%) 30 ( 6.1%)

Mids 17 ( 1.7%) 27 ( 5.5%)

Rotating 57 ( 5.6%) 37 ( 7.5%)

Irregular 248 (24.2%) 84 (17.1%)

Frequent TDY 17 (1.7%) 14 (2.8%)

Total 1025 492

49



An interesting difference in the two samples

emerged on the question of how many meetings were con-

ducted by the survey respondents' supervisors and the

senior NCOs' perceived effectiveness of those meetings in

solving problems. It appears that the supervisors of

senior NCOs in the decentralized organizations hold group

meetings on a more frequent basis than in the centralized

organizations (Table 9), and these meetings are perceived

to be more effective in solving problems in the decen-

tralized organizations (Table 10).

TABLE 9

NUMBER OF GROUP MEETINGS HELD BY SUPERVISORS
OF SURVEY RESPONDENTS (BY SAMPLE)

Decentralized Centralized

Never 59 ( 5.7%) 47 ( 9.6%)

Occasionally 162 (15.7%) 117 (23.8%)

Monthly 29 ( 2.8%) 13 ( 2.6%)

Weekly 535 (51.7%) 177 (36.0%)

Daily 230 (22.2%) 125 (25.5%)

Continually 20 ( 1.9%) 12 ( 2.4%)

Total 1035 491
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TABLE 10

SURVEY RESPONDENTS' OPINION OF WHETHER GROUP
MEETINGS SOLVE PROBLEMS (BY SAMPLE)

Decentralized Centralized

Never 122 (11.8%) 65 (13.2%)

Occasionally 401 (38.9%) 207 (42.2%)

Half the Time 239 (23.2%) 98 (20.0%)

Always 268 (26.0%) 121 (24.6%)

Total 1030 491

Inferences About the Population. The following

limitations are noted regarding the two samples:

1. No inferences were made about the job satis-

faction of the Air Force population in general based on the

results of this study.

2. Since the two samples represent organizational

structures in general, no inferences were made regarding

the job satisfaction of senior NCOs in any specific major

command.

Assumption. Based on studies presented that have

evaluated the Organizational Assessment Package, the OAP

is assumed to be a valid and reliable survey instrument.
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indicated that a significant difference existed between

the two samples on the particular measure being used.

Student's t-Test. The specific hypotheses made

concerning the 17 factors that make up this study's job

satisfaction model were evaluated using the Student's

t-test. This test is designed to be used "when the sig-

nificance of the difference between two independent sample

mcans is to be evaluated" (14:10). In other words, when

the hypothesis that task autonomy, for example, is higher

in decentralized versus centralized organizations was

tested using the Student's t-test, the mean values of the

two samples' scores on that factor were compared. As with

the Hotelling's T2 test, the comparisons were done by

evaluating the computed significance level. Also, as in

2the Hotelling's T test, the level of significance selected

as the criteria for a significant difference was .05.

Additionally, the samples' mean values for

responses to individual questions within a factor were

evaluated using the Student's t-test. If, for example, a

Student's t-test on a factor resulted in a value that was

significant, then the specific questions that comprise

that factor were evaluated with the Student's t-test in an

attempt to isolate the reason for the significance.
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Summary

This chapter has defined the framework of the

methodology used to test the hypotheses proposed by this

study. The Organizational Assessment Package, a validated

survey instrument, was used to evaluate the responses to

questions by two samples of senior maintenance NCOs, one

sample from decentralized organizations and the other from

centralized ones. The questions were grouped into 17 fac-

tors that define a model of job satisfaction. The results

were evaluated using two different statistical techniques.

The overall hypothesis regarding differences, if any,

between the samples was evaluated using the multi-variate

Hotelling's T2 test. The hypotheses on the individual fac-

tors that make up the job satisfaction model were evaluated

using the Student's t-test. This combination of hypotheses

and statistical techniques also formed a thorough analysis

of the issue of the impact of organizational structure of

job satisfaction in aircraft maintenance organizations.
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IV. Research Results and Findings

Overview

Two samples of senior NCO survey responses were

extracted from the Leadership and Management Development

Center's (LMDC) data base. The Research and Analysis

Branch at LMDC performed the statistical analysis using

the SPSSX statistical package. The Hotelling's T2 test

was performed using the MANOVA command of the program, and

the Student's t-tests on the individual factors were per-

formed using the T-test command of SPSSX program.

The first section of this chapter will present

the results of the multi-variate Hotelling's T2 test using

the job satisfaction model on both samples. In addition,
the results of a follow-on test of a subpopulation of each

sample will be outlined. In the next section, the results

of the Student's t-test on the factors that make up this

study's job satisfaction model will be presented. In addi-

tion, t-test results will be presented on the individual

factors that were determined to be significantly different

between the two samples. In the final section of this

chapter, the research hypotheses offered at the initiation

of this study are tested statistically.
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Results of Hotelling's T2 Test

Introduction. To review the basis for this test,

2 ,&it has been shown that the Hotelling's T test is effec-

tive at detecting differences between two populations when

the two populations are being compared on a number of dif-

ferent measures. The job satisfaction model., presented

earlier, contains 17 factors that comprise the measures

compared in the Hotelling's T2 test. The results of the

test are presented as a significance level signifying the

difference between the centroid that is created for each

population based on the mean value scores for each of the

17 factors. In addition, the SPSSX provides a follow-on

test that allows for an evaluation of which factors con-

tributed tD any difference detected. The significance

level used was .05.

Test Results. The Hotelling's T2 test performed

on the 17 factors resulted in a significance level of .029

which is less than the .05 significance level and so indi-

cates a significant difference between the two populations.

The follow-on test, as shown in Table 11, indicates that

Factor 805, Work Support, was the only one of the 17 fac-

tors in the model that exceeds the .05 significance level.

Based on the research that had shown the importance

of an individual's need for enrichment in determining their

job satisfaction in a decentralized organization, an addi-

tional Hotelling's T2 test was conducted. This test
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TABLE 11

2RESULTS OF THE HOTELLING'S T TEST ON ENTIRE SAMPLES

Significance
Factor Factor Title Factor

805 Work Support .003

806 Need for Enrichment .518

810 Job Performance .999

811 Pride .491

800 Skill Variety .999

801 Task Identity .912

802 Task Significance .695

804 Job Feedback .934

813 Task Autonomy .240

814 Work Repetition .271

817 Advancement-Recognition .332

818 Management-Supervision .248

819 Supervisory Communications .168
Climate

820 organizational Communications .602
Climate

821 Workgroup Effectiveness .662

822 Job-Related Satisfaction .730

824 General Organizational Climate .539
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compared a subpopulation of the original samples on.the

17-factor job satisfaction model. The subpopulations were

those senior NCOs scoring in the upper 50 percent on the

Factor 806, Need for Enrichment. The supposition was

that this test, using the senior NCOs with the higher need

for enrichment, might indicate a stronger difference than

the comparison of the two overall populations. The

Hotelling's T2 test comparing these two populations

resulted in a significance level of .028, once again,

showing a significant difference between the two popula-

tions. The follow-on test, as shown in Table 12, indi-

cated, as was the case earlier, that Factor 805, Work Sup-

port, was the only one of the 17 factors that contributed

significantly to the difference between the two populations.

Conclusions. The results of the Hotelling's T
2

test showed that the two populations are significantly dif-

ferent from one another when compared against the 17-factor

job satisfaction model. A comparison of two subpopulations,

defined by the individuals with the highest needs for

enrichment, also showed a significant difference. In both

tests, the difference between the two populations appears

to be caused largely by Factor 805, Work Support.

Results of Student's t-Test

Introduction. The Student's t-test can be used to

measure a difference, if any, between two populations on a
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TABLE 12

RESULTS OF THE HOTELLING'S T2 TEST ON SUBPOPULATION
OF SAMPLES

Significance
Factor Factor Title Factor

805 Work Support .023

806 Need for Enrichment .262

810 Job Performance .463

811 Pride .486

800 Skill Variety .438

801 Task Identity .600

802 Task Significance .540

804 Job Feedback .243

813 Task Autonomy .550

814 Work Repetition .216

817 Advancement-Recognition .525

818 Management-Supervision .903

819 Supervisory Communications .774
Climate

820 Organizational Communications .273
Climate

821 Workgroup Effectiveness .223

822 Job-Related Satisfaction .737

824 General Organizational Climate .950
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single measure. The 17 factors that comprise the job

satisfaction model were evaluated one at a time using the

Student's t-test. Since, as mentioned earlier, the indi-

vidual factors have not been proven to be significantly

correlated with one another, 17 individual t-tests can be

conducted without the reduction of the overall significance

level that would occur if the factors were correlated with

each other. As with the Hotelling's T2 test, the signifi-

cance level used as the criteria for significance was .05.

Test Results. The SPSS T-Test command provides a

two-tailed level of significance for the computed t-value.

Since the hypotheses proposed for each of the factors were

directional, i.e. the value for population A would be

higher than population B, the levels of significance

presented by the SPSSX program were divided by 2.

The results of the t-tests on the 17 factors, as

shown in Table 13, indicated that the mean values for

Factor 805, Work Support, and Factor 813, Task Autonomy,

were significantly different between the two populations.

The negative t-value (-3.18) for Factor 805 showed that the

difference between the two populations was in favor of the

centralized structure. The positive t-value for Factor 813

(2.46) indicates that the difference was in favor of the

decentralized structure.

The specific questions, or variables, that made

up the two factors which showed a significa-t difference,
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TABLE 13

RESULTS OF t-TESTS ON ALL FACTORS

Signifi-
cance

Factor Factor Title t-Value Level

805 Work Support -3.18 .001

806 Need for Enrichment .87 .193

810 Job Performance .00 .499

811 Pride - .39 .347

800 Skill Variety .45 .326

801 Task Identity 1.15 .125

802 Task Significance 1.06 .146

804 Job Feedback 1.18 .119

813 Task Autonomy 2.46 .007

814 Work Repetition -1.54 .063

817 Advancement-Recognition .39 .347

818 Management-Supervision 1.42 .078

819 Supervisory Communications 1.37 .086
Climate

820 Organizational Communications -1.22 .112
Climate

821 Workgroup Effectiveness - .20 .419

822 Job-Related Satisfaction - .04 .483

824 General Organizational Climate .63 .266
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Factors 805 and 813, were then evaluated in an attempt to

pinpoint where the difference on the factor might have

originated. Factor 805 contained three questions (called

variables in the Organizational Assessmert Package). As

shown in Table 14, the only variable whose mean value was

significantly different between the two populations was

Variable 208 (To what extent is the amount of work space

provided adequate?). The differences for Variable 206

(To what extent do additional duties interfere with the

performance of your primary job?) and Variable 207 (To

what extent do you have adequate tools and equipment to

accomplish your job?) were not significant. Factor 813

contained four variables/questions that were each tested

using the Student's t-test. As shown in Table 15, all
four variables" mean scores were significantly different

between the two populations. Variable 270 (To what extent

does your job provide a great deal of freedom and indepen-

dence in scheduling your work?), Variable 271 (To what

extent does your job provide a great deal of freedom and

independence in selecting your own procedures to accom-

plish it?), Variable 213 (To what extent does your job

give you freedom to do your work as you see fit?) and

Variable 214 (To what extent are you allowed to make the

major decisions required to perform your job well?) were

all significantly different in favor of the decentralized

population.
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TABLE 14

RESULTS OF t-TESTS ON VARIABLES WITHIN FACTOR 805

Significance
Variable t-Value Level

206 1.57 .059
207 - .86 .196

208 -3.68 .000

TABLE 15

RESULTS OF t-TESTS ON VARIABLES WITHIN FACTOR 813

Significance

Variable t-Value Level

270 2.32 .011

271 2.23 .013

213 1.89 .029

214 1.99 .024

Conclusions. The results of the Student's t-test

on the individual factors that make up the job satisfac-

tion model showed that two of the factors were signifi-

cantly different between the two populations of senior

NCOs. Factor 805, Work Support, was significantly differ-

ent in favor of the centralized population (negative

t-value) and Factor 613, Task Autonomy, was significantly

different in favor of the decentralized population (posi-

tive t-value). An evaluation of the questions that
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comprised these two factors showed that one question, Vari-

able 208, caused the significant difference in Factor 805.

All four questions contained in Factor 813 showed signifi-

cant differences between the two populations.

Findings

Eighteen research hypotheses were proposed at the

outset of this study to evaluate differences in job satis-

faction between two populations of senior NCOs and also

to measure any significant differences in variables that

impact on job satisfaction. Those 18 hypotheses were

tested statistically and the results follow:

Hypothesis 1. There is a difference in the level
of job satisfaction between senior NCOs in decentralized
aircraft maintenance organizations and senior NCOs in
centralized maintenance organizations.

Hypothesis 1 was supported by the results of this

study. The Hotelling's T2 test showed there is a signifi-

cant difference in the level of job satisfaction between

the two populations.

Hypothesis 2. Senior NCOs in decentralized main-
tenance organizations will perceive higher task autonomy
than senior NCOs in centralized maintenance organizations.

Hypothesis 2 was supported by the results of this

study. There was a significantly higher level of task

autonomy perceived by the senior NCOs in the decentralized

organizations.
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Hypothesis 3. Senior NCOs in decentralized main-
tenance organizations will perceive higher skill variety
than senior NCOs in centralized maintenance organizations.

Hypothesis 3 was not supported by the results of

this study. There was not a significant difference in per-

ceived skill variety between the two populations.

Hypothesis 4. Senior NCOs in decentralized main-
tenance organizations will exhibit more task identity than
senior NCOs in centralized maintenance organizations.

Hypothesis 4 was not supported by the results of

this study. There was not a significant difference in task

identity between the two populations.

Hypothesis 5. Senior NCOs in decentralized main-
tenance organizations will perceive higher task signifi-
cance than senior NCOs in centralized maintenance organiza-
tions.

Hypothesis 5 was not supported by the results of

this study. There was not a significant difference in per-

ceived task significance between the two populations.

Hypothesis 6. Senior NCOs in decentralized main-
tenance organizations will perceive higher levels of job
feedback than senior NCOs in centralized maintenance
organizations.

Hypothesis 6 was not supported by the results of

this study. There was not a significant difference in per-

ceived job feedback between the two populations.

Hypothesis 7. Senior NCOs in decentralized main-
tenance organizations will perceive higher levels of work

support than senior NCOs in centralized maintenance organi-
zations.
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Hypothesis 7 was not supported by the results of

this study. In fact, there was a significantly higher

level of perceived work support in the senior NCOs in

centralized maintenance organizations.

Hypothesis 8. Senior NCOs in decentralized main-
tenance organizations will have better perceptions of
management and supervision than senior NCOs in centralized
maintenance organizations.

Hypothesis 8 was not supported by the restults of

this study. There was not a significant difference in the

perceptions of management and supervision between the two

populations.

Hypothesis 9. Senior NCOs in decentralized main-
tenance organizations will perceive higher work grcup
effectiveness than senior NCOs in centralized maintenance
organizations.

Hypothesis 9 was not supported by the results of

this study. There was not a significant difference in

perceived work group effectiveness between the two popula-

tions.

Hypothesis 10. Senior NCOs in decentralized main-
tenance organizations will perceive a better supervisory
communications climate than senior NCOs in centralized
maintenance organizations.

Hypothesis 10 was not supported by the results of

this study. There was not a significant difference in per-

ceived supervisory communications climate between the two

populations.
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Hypothesis 11. Senior NCOs in decentralized main-

tenance organizations will perceive a better organizational
communications climate than senior NCOs in centralized
maintenance organizations.

Hypothesis 11 was not supported by the results of

this study. There was not a significant difference in per-

ceived organizational communications climate between the

two populations.

Hypothesis 12. Senior NCOs in decentralized main-
tenance organizations will perceive a better organizational
climate than senior NCOs in centralized maintenanceorganizations.

Hypothesis 12 was not supported by the results of

this study. There was not a significant difference in

perceived organizational climate between the two popula-

tions.

Hypothesis 13. Senior NCOs in decentralized main-
tenance organizations will exhibit a higher need for
enrichment than senior NCOs in centralized maintenance
organizations.

Hypothesis 13 was not supported by the results

of this study. There was not a significant difference in

exhibited need for enrichment between the two populations.

Hypothesis 14. Senior NCOs in decentralized main-
tenance organizations will have higher job performance
goals than senior NCOs in centralized maintenance organiza-
tions.

Hypothesis 14 was not supported by the results of

this study. There was not a significant difference in job

performance goals between the two populations.
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Hypothesis 15. Senior NCOs in decentralized main-
tenance organizations will perceive less work repetition
than senior NCOs in centralized maintenance organizations.

Hypothesis 15 was not supported by the results of

this study. There was not a significant difference in per-

ceived work repetition between the two populations.

Hypothesis 16. Senior NCOs in decentralized main-
tenance organizations will perceive more opportunities for
advancement and recognition than senior NCOs in centralized
maintenance organizations.

Hypothesis 16 was not supported by the results of

this study. There was not a significant difference in per-

ceived opportunities for advancement and recognition

between the two populations.

Hypothesis 17. Senior NCOs in decentralized main-
tenance organizations will exhibit more pride than senior
NCOs in centralized maintenance organizations.

Hypothesis 17 was not supported by the results of

this study. There was not a significant difference in the

level of pride between the two populations.

Hypothesis 18. Senior NCOs in decentralized main-
tenance organizations will perceive more job-related satis-
faction than senior NCOs in centralized maintenance
organizations.

Hypothesis 18 was not supported by the results of

this study. There was not a significant difference in

perceived job-related satisfaction between the two popula-

tions.
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Summary

This chapter presented the results of the statis-

tical analysis performed on the survey responses of two

populations of senior NCOs. First, the results of the

multi-variate Hotelling's T2 test were presented, which

showed a significant difference between the two popula-

tions and also between two subpopulations that were evalu-

ated. Next, the results of Student's t-tests on each fac-

tor in the job satisfaction model were presented. These

showed that mean values for two of the 17 factors were

significantly different between the two populations. A

further analysis was then conducted to determine which of

the questions that made up these two factors contributed

to the significant difference noted. Finally, based on

the results of these tests, the 18 research hypotheses

that were presented at the beginning of this study were

evaluated. Three of the 18 hypotheses were supported by

the results of the statistical tests. An analysis of these

findings will be presented in the next chapter.
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V. Analysis and Recommendations

Overview

The statistical tests performed on the two samples

of senior NCOs extracted from the LMDC data base indicated

a significant finding for three of the 18 research hypo-

theses proposed in this study. The test results show that
a significant difference in the level of job satisfaction

existed between the two samples (Research Hypothesis 1).

The follow-on test for the Hotelling's T2 test showed that

only one of the 17 factors in the job satisfaction model

significantly contributed to this difference: Factor 805,

Work Support. The results also showed a significant dif-

ference in the perceived level of task autonomy. Senior

NCOs in the decentralized organizations reported the

higher values for task autonomy (Research Hypothesis 2).

Finally, the test results indicated a significant differ-

ence in the perceived level of work support. In this case,

the senior NCOs in the centralized organizations reported

the higher values (Research Hypothesis 7).

The preceding results are discussed in this

chapter. In addition, possible explanations are explored

for those results that disputed the research hypotheses.

Finally, related issues that are fertile areas for further

research are proposed.
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Analysis of Findings

2,
The evidence presented by the Hoteling's test

showed conclusive support for the hypothesis that a signifi-

cant difference in the level of job satisfaction exists

between the two populations of senior NCOs4 However, the

separate Student's t-tests on the 17 factors comprising

the job satisfaction model showed significant differences

between the two populations existed with only two of the

17 factors. Of these two factors, one showed significantly

higher results for the decentralized population, while the

othe- showed significantly higher results for the central-

ized population. It is important to note here that the

size of the sample for the Hotelling's T2 test was smaller

than for the individual Student's t-tests due to the higher

likelihood for encountering missing values in a test using

17 factors versus a test using only one. This difference

in sample size prevented the use of the individual t-tests

to directly and conclusively support the outcome of the

Hotelling's T2 test. However, the follow-on test for the

Hotelling's test showed that the work support factor was

the only significant contributor to the difference. This

result coupled with the results of the Student's t-test

appears to indicate that the significant difference between

the two populations is being derived from a relatively

small number of the 17 factors used in the job satisfaction

model.
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Of the two factors that showed significant differ-

ences between the two populations, the most striking

results were those obtained from the Student's t-test on

Factor 805, Work Support. Although the two samples' mean

value scores for the factor were significantly different,

the higher values were obtained from senior NCOs in the

centralized organizations. This result is counter to the

research hypothesis which proposed that the results would

be higher for senior NCOs in the decentralized organiza-

tions. The reason for this discrepancy is difficult to

understand. Of the three questions that comprise Factor

805, only one exhibited a significant difference between

the two populations and, thus, was the one that contri-

buted to the factor showing a significant difference

between the two populations. This question, "To what

extent is the amount of work space provided adequate?"

was responded to much more positively by senior NCOs in

the centralized organizations. Personal conversations

with maintenance officers from both centralized and decen-

tralized maintenance organizations have offered no insight

into the results which might help to explain them. In

fact, initiatives within the Tactical Air Command, under

the title of Project New Look, have significantly improved

the quality of the maintenance working environment. How-

ever, Variable 208 requests the survey respondents' per-

ceptions of the size (volume or area related) of the
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working environment. Therefore, this research effort can-

not offer any explanations for this result. This-question

is an area that needs further investigation.

The significant results for the Autonomy factcr

literature reviewed that predicted higher perceived levels

of task autonomy in members of decentralized organizations.

All of the questions that comprise this factor were also

significantly in favor of the decentralized organizations.

Therefore, senior NCOs in decentralized maintenance

organizations perceive a higher level of task autonomy

associated with their duty positions.

An interesting finding resulted from the

Hotelling's T2 Test conducted on samples of senior NCOs

who scored in the upper half of the respondents to the

need for enrichment questions. The research literature

reviewed would have suggested that those senior NCOs, with

high needs for enrichment, in a decentralized organization

would ha-e even higher levels if job satisfaction, and the

overall difference in job satisfaction between the two

populations would have been amplified. This hypothesis

was not supported by the findings of the Hotelling's T
2

Test. The test using the smaller samples of senior NCOs

did show a larger significance level, but the difference

between the two samples (.028 versus .029) was such that

no conclusive support could be made that the senior NCOs
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with higher growth needs would be even more satisfied in

the decentralized organization.

Overall, the results of the Student's t-tests were

not as conclusive as proposed by the research hypotheses.

However, as mentioned in an earlier chapter, a number of

the research studies that have been conducted on this

subject have, likewise, been unable to draw sweeping

endorsements of the decentralized organizational structure

from their results. In fact, a number of the studies, not

unlike this one, were only able to find qualified support

that the decentralized structure positively impacted the

various variables that make up job satisfaction. There

have been some of these same studies, however, that,

although they have found significant differences in only

a small number of the variables, have noted that the direc-

tion of the differences in the other variables were in

favor of the decentralized organizational structure.

Similarly, in this study, even though only two of the 17

factors in the job satisfaction model showed significant

differences, 10 of the 15 remaining factors showed a dif-

ference tending in the direction of the decentralized

organizations (positive T-value). Although statistically

not strong enough to be significant, this particular point

is important to note when attempting to make overall con-

clusions about the findings of this study.
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Conclusions

There is statistically significant evidence to

support the hypothesis that there is a difference in the

level of job satisfaction between senior NCOs in decentral-

ized and centralized aircraft maintenance organizations.

However, when the term "job satisfaction" is broken down

into individual causal factors and then these factors are

evaluated, the evidence is not as strong. The statistical

tests that showed a significant difference in the level of

job satisfaction between the two organizational structures

are being driven by only two of the 17 causal factors in

this study's job satisfaction model. Although statis-

tically significant, these results are unable to provide

this author with sufficient evidence of the supcriority

of the decentralized organizational structure in providing

job satisfaction for its members.

Recommended Areas for Further Study

This research study was a follow-on to a pilot

study by Capt Rick Williams. The combination of these

two research efforts has resulted in some perception of the

job satisfaction levels of officers and senior NCOs in air-

craft maintenance organizations. There is potential for

many other studies in this area of investigation. An

evaluation of changes, if any, in the level of job satis-

faction in senior NCOs who have been transferred from one

type of organization to the other would be enlightening.
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These individualswould be able to provide a direct com-

parison of the two organizational structures .

In addition, a study comparing the level of job

satisfaction in the remainder of the enlisted force in

aircraft maintenance would help to complete that particular

aspect of the job satisfaction/organizational structure

issue.

Summary

In this chapter, research results and findings

were discussed in an attempt to offer explanations for the

more significant results of the study. It was concluded

that statistical evidence does exist that there is an

overall difference in the level of job satisfaction between

the two organizational structures. However, the follow-on

tests indicate that the evidence is based on strong differ-

ences in only two of the 17 job satisfaction determinants.

Therefore, sufficient evidence did not exist to support

a conclusion that the decentralized maintenance structure

is superior to the centralized structure in its ability to

increase the level of job satisfaction of its members.

Finally, areas of research for further investigation were

recommended and discussed.

76



Appendix: organizational Assessment Package:
Factors and Variables

NI

AC An
A-I A%

Kamm w-

xawm , 1
WO ?'

la g;444 1 D

APPO ow<

%no ZW

...........................................



0 a) W 0 0

c 0 0 0 0V 0vv W0 00 2
a) 0. s.0M-00

0 C4 to 4) -0 aL j 4- (I
(v0 . 0 Cn >. .C0

c C C 0 c >O .. 00

m ) 0) 0 >,,o -0). m.) - 0
C~~~~~~~r 10 .00..- COai.0

00 40-... mC U. 0 . > .0
0. 0. CL0 C, i0 00 >0 0 i 0

L, m~0 m0 0 m0)00000% C4 4 'a
C CC4 .CS:4 .. 0 L 0m CL C, 0 0 L .C O 0 t0 .

0 c c-UC 0 c c c 0 0
0 C cOO0O0 .- Cc=Z X 0 W )'0*m W 40
CL ooaL a 4; 09 C 0 0 0)

0. L rE 0. 0-. 00 0.z- 0 .0 0 0.01.
N~t. to 00 0 M- a.4 L......- CO. C,110C ' OD.10N. 0 COu0 0N 0. W CL CQ)L )0 00 Q 0. 00 )

-t to..4 -, -I0 0 0 1 0l 
l 0t nV )V 0F 0 mo 0ccccccc 0. 0 0 0 C. *000 COO00

r. . C C -.C0 1 .. J -- .. .-. . .. .- 0 0. .i - . . FC 0C - -

LI r0 0M 0 0- 0 0 0 *..w -

1.ItoLU)W . ". 0N) l L &J S. Li L0.9

.4100 000 z Z- :i .0M00 m

C 14 L l lz >0 EC; mr 0 00 .0

1)1

100

1.1 0 0

~~0)~C 10 m'. m
fl~~~~ 0> .

to 0 0 0 0n

C3

ci:

0C.C0rCI

1.000 Cc 00 0

L L) L - s z1

W W W . 0 00t 0 000

0, > >1 0 C 4 0 Cj o Oc

C.) 0 0 00 W w 00 0 0 100000

C ~ ~ ~ ~ - .. c Ca00 0 0 0 0 0 . .

0 ~ o > ~ 41.0 0 ... 0 00 0

1.) 0 .CC

0~C 1.1 1. 00 40 00 0 0 0 0 0 0 0 0 0 0

Ic 0 a ~ . 0 0 C C
W 0W WW 0l L- l 0 0 E E00 0 00 00 0 0 0 0 00

I.) S.0 0 0 r
0~~~ .*4 1. C.. a ) 0 ' *

0 0, 0 0 0 0W.~ C ~ Z 0.......... . . .
U -U

0 t

0 3 0

s-I a R" EW W . 41 W W W. W a, NL ~ m , .S.L .1 0L .LS .uLL

II

L. :3 S S 44 - (1 0
0 0 0 0 L 0 0 ....... 0 ...

tn 0) 0x 0) 0 0

78



4 V - L V U'

.0 1 LtV .7 V L~

r4 C 3 0 cc :L3 E. 0
C) 0 0 0l L' m >. L

0 - E~ 0w t. 54 L douS~i S 00. - V d- 4 L.
S. .44 0 >4 ' .0 0. 0 .1 0

0, - - .- V. 4 cI. 4
Ow. 0- 0 4 0 44 0 ID 0 L N

*M V QC d# 0 L. W - 0 a,4-- ~ I
u "o, 0- a ~ *- bi 0 - .-.

0 G.7 I" L a, 0 0 O.z *. u 45w( 4S
a a'4 0 a) ) 0 t M L' L. M' 0 V0 V c V a-

0 u'*.. >. At V.. CV 0.. L. c -V ;W04 tn to4 L0 c0 o- U g4.0 V J .

S. 4N 0 L 0 V.. m. 0.4 0 4 ' 0 X- c.
0 '0 044 4 M4 :1 c. g 06 0 v .. w 4, f

5. 0 O S. 0 . - 0O O 0 4', w- -. :: 9,

0 C i;. C8- Q. s . L L, 5. w -> - V.

.0t W4 . C 0 ' 4 .4 V.
L. 4.04.0)54 41 L.0 0 C L 10 c S. V - . S 00 51 45
n *...C cO V O)u VO 0 w vV C04 CO 0 VO

0 0 0 c05 V - 0 L r , 4, 0.0 OLlc - w, ro,4)044 V5' w.4. C 4 m . uVV L V aO V 0
= V V wU 415 VV4. V> V. LLV E.. >.4.. u c c 041

.4J47f 0 9' atS

VS mo 5'. uO 0,
'CO 0 0 0 0

0 pW-C - M

4J4-j
om m

4J

V 0C)

V) bL .' C; t
<. V V.. 0
C) U 4f S .

> u- - cuc
I.~~ 0 3.

b.V*.-0 0' 00

C~~ ~ -V .. 4 A .
.5-~4 LI 5. U- n 0L )

~~C a

51 O- .1 0 0 t 0 4) 30
aO 00 w0..S .
40 c -V w 4) U. 4 u Nc 0 0000 Va'O

a, 0 04 5.374 Vc 054Z r 0 0.
L0 t,.... U M 0. =na. WS 0 a 0 .4 L

-0 4' .- 0 z 4- Ix 0 L. S

00 O ' L V L >. 0.u 0 .-
L C% C m V v . 0.0 0 .5 a

QO L. VV C S 0 .. 0x V1 VV
. S... VV CV V Co V L O LC

0 0 U V J 0 L VL )V l

C L .. V w 5 C.. VL c 0.744
vp 0 'OoOC 4V C C 'a4 C) 00 v 0 0 m L
>4 LU UU 0 'a MV 0 0L 0.5

0~ L. Z 11~SV -WS U3 L.5j' LL L ..C'' 0 )u 0

0 0.

m-, 'u L 40 0. V V

Li C

0. . . .. .-..4) 0 . 00 0N 0 0n

4.o C

.5 79
.n ' - -



0 t. 04 44 V (

0 4 4 C U V4444 w4"0

(4. 4V 4a, '

v4 >44 0 1. 00 0

444)j .444) *, L 4
D C 4 *0 V 04

L~~ L4z0.m
>0 .- 0 >0 oL 4,o 0. -c L.- 10 -c" 0 L

n .04'. 41. 0 4 0 O.
.44~~> >w', *4.4 .0 00 c4 1 ,l

C .. n 4E m4 t- 4)0 C: 14 -o :. .C >, ..- :341 .0040. 1-4 02 x 0 0- 04.4->44 >44- 00 >, 1- a >0. >4.04 0 0 c >4 >4 0
04) 44r.. 4 >,4 44w, 4 4", 44 x-4 *4- ~ 4)..-4 444 4)0 4)4 4) 40 4

-V, 10 . VC .- L "a4..-4; 0L- . o.c *- S V 0440 f 4'
.044.4e 44 414 WC - 4JO. 0 .( 444C 4

Q. - I- c) 44 c) 0 r)44 440 4)c00~~ ~ 4)) 0 4) 0 4) 4) c 4. )..104 4. 1-C0 w4 4h (D-) 41- - . 44440 4) X W C 44. 4 'oW . 40 ( <0 CL a, 4(0
t. 04 q"4 40 0> 4) V. 4.0 MV" 44.-4 m44 )..,a lC 4- .0 do m. m 44

PI - 044 O.V 0m 0441 0 ~oC

1.)

to C,
4.4 44i 4

LL >=I

4.444 V4

u N/ (

C)C

0 0 ~ .0

.-. 0

0- 0' 0 3 Cc

440 Z 0 v 0 0- 00 104

ww

n A
LI) L

.04 - 0 * 104 0 0 a- 00~~ 44 44 44 4
4, L C L. 4 4

04 + j)
444t. 4. Z;1 ~ 4

1X! 41 U4 444 - .0 .0 44)~~~ ~~ 04 4 4k
CL a~V 0 4)4 * .41 v

c -n m4 CO 4
4< V)" 4 0 0 44)1

W 1-100 . >4- > 4 >

4) =4 4) I

U. 04 1 4 4

a-4 04 O (

oto CD C1 V -U 44.0 ~ 4-. ~e4 0 l f - 4) *~ 4 4.- 44~. . 3 4 . 4 4 ., 4 4 4 4 -. 4 4 . 4 4
L( 6. 4,3 N4 >. Z)0 1 - 4l 43 ~ 4 L j~

. ~ ~ ~ ~ ~ WL 4) - 44.. *:* ( 0

1,4 4) 44380



4 L 0

o~~ L1~'
C >t u, L

C L o- Cz
I. . U m 4 4 a) u L

>* u4 1 4)

c- .c4 L. j= Z . .C

aw-, C 4 -W C

u. LIC 4 4

I- 0

U., t Nn uI- LI I- o. L
C UILI Z .1 W 41

C,.1c

o 0
*-lo

C I ), u1 w . . .0

w tC CD rn 41-.
410 ~ ~ ~ ~ = <1. x'~ E~ 1 4V.- ~ ~ ~ _ 'Q .4 V - 1 .04

co o t0

co 41 4 4 1 4 . . 6 1 4 44

01 
4 1 0 .4L0 0 4 .

1 C L 4 1 0C 4

a o 0 
0.

C. 01 L- 34~ 1 4

o Ln w '. m- L L0 . La .L4 k41. L 4 04 
-

f 11 4

V0 10 41 414 cC4 01

ow . 2- wC01*..

4 1 . 1 c )V 4 21 o1 M,. Q 4 1 4 1. 1 .4141 ~~ ~ ~ ) 41 
V1 4 1 1 1 1 1 4 4 1 'k41~~~~ 0L . k 0, k1 K C L 4 401k~ ~ u V a v L 4 110.. . 1goU L - ,o w1. 4

0~> 414 o11 41 1 1 1 I-.

o C C L L w 
-o 

CL.

3> 3.. cL 14 Lj4 j I .
L'4 I- It40 0 1 0 4 4 I 41 0. 4 1a , I "- > L- > w- "- 4u loIk 1 0 > 0 I 4

C Z 1 o. o C

L Ok

. , C 4 I 0 o1 w1 .o~ o o

*~ L.1f >ZU04 >
0 E

'Iu

u8



n0 L' 0 s
.0 . 0-0

LV 00 ox a

L 4,0 4,~'-

V o0mV 0 0 0 m V 0
u V on .0 W 1 W C

0 0 0 . V9 v ,5

0
S- LV 4) 0 . .. 4

0.0 >, 0 0i0 0 . ~ 4
>, 4. ~ 4, 0.0 V1 L

.o 0 0, 2 0.L0 0.4 LJ W > c
d,, L- 4,0) ) . MM

0n '( . '(00 .4 =V 4 , 4 , ,41- W.>.W-4 >L 1 - W 4

Li . V W . -. or ~4. ..x 0L WOCL5 0I
WU 41. x 0 w , .. 0 0

0 0 1. 00 m 0 0 O IAJ a)- 0. , = 0
w O Sn 1.- 1-4 3

t-W cV n 0 0 0 0 0

1:~ ~ ~ 00 4A mw4 V .
0 S I- O

Li,4 c -ji4 4.

ILW 4w .c wZ m -o U L O
m 0 I-n 0 0 1- W

* 'E x O mW

00 wi~

o ci

C.) 00

003
0 , L> 0 4

>.40 W C. .

4.D.0- 
V , .

.40 WV 0 00 .0. *.
LM4.0 WW 0 .0 0 0W

L(..4
oLW 4.. 4. 0 s 4

)c . ~ W ~ 0 0 C0. W -

.a, 0 0,. 0
w0i 4) ~ . . . 4

L L W

5
C 40, 0.4 0 0, t.4

01 .- 0 015 OV

W 4 . .0 W 04 O W o,0 .

4.'0 0g. 0. L -on "I
a)~ 6 WW0-4 ~

V .V O0 V S . V V0 0- V 4~ ~ L V ,.~ Va 4, " 41S . . 4,4 4 0

WQ0 4,4 11 -5

a,.4- +xLWK .

0.a' is. 
41 LW Li

Vi 0. m Li 0 Li4 -
w.4 V)~ F- 0 0 45 0 = 0-O L S 0

4 

0~ L: -I x- 4, r tI ,4 "' guI t 0 1.
0W ) -v n )t Ln. ~i n

*00, CO

a0 00Os

, 0 
.~S 4 L 5C5 a)W 00-1 UW )C

SJ W0 I- 0 -. .~ -c h O :i I
N Q,0 n4f2 N Notc c

I-c u 3 C,4



-C-

cn 4j
L

:14

C 4,

w' Ls L

a U m

,an 0

. u 
u 3

' w0 
4-Uo5 c co ~ .

CN,
oS w co

*~r so >.U-O 0 0

U ~ ~ : w tS

*~~o o.. Ig M

o w ol x = ".- o C

r - '4- - w-45 M 0n-nw
a' 0

c, a O Ln

o2 o

=83



-ICa CL C U ,Cuc '

z. C" 01. 0 aw .0 0

14 a 0-c, -A ~ . 1a,~
I. S~41, . m4 C d) a,

4414 00 - >, L: 1 C 0 a

14 40 .CL., . 0 2 > .0a
a, 4.4.0 C1 V. . U u a 0 .0 v -"4 U !C , - 0 a, L. . -a, a)1 40 > .C 0 I. - 0, aC 5402 404 0 c 4.1

a) 40 00 ., W) U C a, CA4j wc 0>
00 E CL aL. C

>4 C1 04 -C 0. S. C4 2 .&q 1

u 50 Cw0 C C I0

L,~a4 1. Le = L 410C

04.- X)L tIoC 00 1: 1 0>

o0 CCa 4. 444 20 2~ 0 '

0- w1 44 >.I 0- .
00 xi4 I. x C s- t) 0 2

< L t 5u .9m L 0mzn z 0.

I0 o 0 0. 6) 0C -V IC wn- I) I 0 rI L LA
t 00f

to C 51. a a

to ta a, L l acl , aC Cj cl v t

a, 440 0. . * V cC L. I 4
L C,) 14 Ca, 1 . 1 a

00 CL~ U . L 4 a

2 20 4441~0. c C L C 3 C C 1

010 40L 0 -0 14

t0-a a, t -V (

4..0 . ,) - .

r_ C. L
0. , 1 C 0 .

4" CL. 
4 12 - 14- -* ,.-1 , C , 1 ao 2 alo) U0,ao, , 4 a , .L 4. 0

(1)4 44C4C 44 0 L0
V)11 Cl- C C , . LD 1 . * 1

N./ ~a 4C C 04 C

2. 1 4 c 0, 
4 

a 1 C L 2 . . 0 . .( 0

11C4 v( .0 t2 L.~4 ,a
d, aW 1

'-* u . A
):1- m- 0 cC u L

14, 4 Cl

L 211 210 0

C.I 414 4 * ) 0 .. 1a 0I CC 0 , 'C U
>L4 iI N 1 N N, 1 4. ) 1) ID 1 3 10 cu

G0 ,( + aa,

0.0 Ic

0,-E1 - VIC

0n m >1a 3 , r Z
0 1 44 04 L-

(il0 WC1 0 aZ L L. nL
Q~lau mt4 a, o0 44. V *n) I . ) ~ 110. d C, ID 0 0 0J '1 a,1.1D' (12. 0 0 0 . .". 0 n12 0- - --= CA

.44 C( N C. (7 w L0 L) LC 7 L. LC ' L14 >7 WI 14.3140 > 0 0 0 0

Q -0 84



M 2m

4) 0

g 0 V

X, XN~ 0

1. 0 -C

V. 0

- CL

40 00

o.V *

.L0 5- V.DL
m- ~ 0 4

A.0

-p.U

09 w
a.- wa ,

-2 U, rr L.
w>' u I04

> >

*-40 0-3 00 0

C , C
0 0 5 4

0a, n1 ol
00 c, 30Cup C,-

C 0= w MS I. r 00 mI
I. 0 0 0 c -0)

1.1

A.y
ww 85



CL - .0 m
0 i t, E-

4.ChC . '

u0. 0 01 0 . )

0 a
C0 I- o 14 4.dC. 1. C C.t g'0) C 04'I

o .

c- o

c, Ex.O #j o

w M '0' 2

o 2, r =
L~j r0.0- C. -

o C 4
c4 C c4' o00.C

w CCo.- C.. L.
w ) o -c J 1 J. f-

7,, cc4~~
co C '

.4JC a .0 co . ..
cc) CO "=I 'C 0

CO C C> C
M. .
m4)

.4- o
cc: o4 'C

0 m

C>'

3..

oo BoJ

.41

1.0 >.

o V u

o w o
= 4) ,)

D s.

4.~~~c 
%- . ' 54).0 'C0 1 ' .2 u o

o >1O -0 C a Co c

0j M)- , m' .0 n 6 a
L. o . C w C. L

a 4CL s- 0 aov

C- m ~ 0 o C
w- w) C .. c C. C C7

o~ ~ C.0C C a a

0~ 0 3 .C ' C . C .
o -- < c Ce.

0 0 0 o o4, o 

C tC C C- 0 06C C LL t . 0L C 0L C L C 4 u .

o~~~ 0 ..0.

C C 4,CD .- C a C C C t
Oc c v9 ma 4' a

C '4 '4 . '4 4 0 ' X C . -:
0 C C,.. I- C~~ C C C , ,,

- C ... S s8 6



4,~ ~ 4,0 - X 4oo 4I 1; u

A, 0

&.

0' 0 It N0'
du 03 4. 4 ,4m

4, 44, 0- CX 0 -M.. 4 ,0 4 J 4

K~ .14gC. CL

4)4 d,'0

JJ. cI M0114. 0 -0 0.0 -.

I L, 01 > L .0
-C 0

4n 044(~4.C I.V

£X0.0 m:-

ol

0 _,

43)O

C, 4. £

0.0 C:)y

u- .

IL00 D

0 0

v C)

0. 0

00

L IF
, d, X .0

0.c. E, L0 fj ~

-0 
40044

( 0 z 4,4 m l 44

0.4 -2 v0
o u 4 , 0 ". oL

004 400

w,4 00 0.(I
V )4 

0 0 u) ..

4,cc. L., .

, It, ~ , ~ -

87,



0 - 0 E0 4
L~ ~ 00C aa4.- .

410, a,' 'L 4
U 4E .:: L. 4 P

0.
0~ 0.- 01 1.41L 41
0.- gz1 0 u 0. 410 .

0 so.41. 0 .

00 00 0a.. 04
'a L 410 0 41' -,a.1 z14

0.40 C 01 a. M
4-0 lo LO1 L g a

0 414 41 10 41v1,0

w4 0.0 w 0 o 4

414 L 0 0
000 0. 0 0 A 010 04. 44 0 0 O

5 14>.,1-w 1 4 3. 5-W

0

-C 2.

C) .C
F41

cc, -l -i -l w- -l Nl m M ' S 1 1 1 1 *

4-3

0' L La4

0 0 W w10 41 4 0 v1

4 0. L .. ;- 41. 3 3 0 > > d
C, >0 .- 400 4 0-~. .~ 014 m '

0.. 0 0 414 0 
8 

.0 L 4 0.) 00 0D 04

)4. .00 L mE0 41 d, 0% - 0 *. 0 10- 10 1
s >L 0 o 00 0=0 o..-..2

40 S 014 * 4 a 0 o11 4 1 4 .1 1 4*0E4 u.S 0 4 mS01 0 2 -3 V 0'-9 -0- -14
L >S 414 0044 11 >. Ct 0 > .

04w)= 0 0'. 0 0-4 0.4S A,. 4
>,a t >.>-1 w.4 >.e C.a 10 m 0 a.. ai

O..-C OK K 1 0.0 041 00.0 04*0 4 1 0. 04 L-C.

>.~ ~0 4* ).,., 4 4 . K
CC4CC 041 C4* w4 04 041 oQ S10 C.0 C C

m< 41 X.C 0 a4S - - 0 C '0> 0<1tl 'C (0 (4 U E 0 d,

WC - 00. 41 41 L , c C C C4 C- .0 C1 0

2. w1 v. 41 41 - L CU 41'.S 41 a) mo C 41a W1 ' 410J40 41 1.0

< 1 ~ .- 0 0 v*. 0. 41 4114 - v110 'a-. 1 4
I- OOJ 0 01 ~ Z C 0 0 0 0.0.. 0 w 00-4 a,* CS L0

5.U a. 0 o. a a ia mn a-V m 0 m >

1- 0 n a) a 0 0 0 0 41) M41)d =wV

ta U. ao a o a, * D

0 00 0 0 0
Oa 00 o0 0 0 0

-j

.t m m It,

0 0

88



C; -C 4# >5

00 S. .0 4
.0 41 ., I

0 4' L. W - 44 - 4
24. o1 ex c 3. 0 414

5.~~> z' 4' 5.i ' . n1 1
00 41 4 ,1 41 0 5 1 0E 1 0 1

S. w . 0 0 m15 c c04 S E 041 ~ 41s- 0 m-.C 01 0O

L. 3, S- O. 1.1 x41

41 0 SL 0 W = 1.CCCC
0 0t 41 Z' 413~c 5- 10 w'0 .>44 L0

49 41; [ 0 m 414 41--

oC m1 0M 041 o , )
-r= C . 0-.4 01 0.4' ~ ~~~ ~~ C 0. 0 '5. 01 4 >

4'~1 
ol4 - ->

30 .> 4'>L
X. ~~~~4104 - 0i,.="- , - - ; t

2: 0 C 1 C 41 4

4' 0 4 ' > x' 4' 5 0 S--. =- 0 4 .. 4 0 - 0 0 41 4010 41 S- 0> 4'- O-V
F-4 41 ~ 0.M 041 4- t 1 .C-. -. 0

041 0 0 o 0 4 F-V wo S 004 00. C 0 7,

tn t-- C

7y
S-3Sin co n I S .. S O V

cx S n 5555 55 S. I.0) C

5.1 0 0 10 - - N N S N N S S

-It co (

CO0

0-
-P

4.) 0
to L~

V4~~~ 0-00 )-

U0. V5 w. 0-'

0 0 0 42
N.~~~ Cji 5.0.10 ' 0

m. 0 m 0 .0 a5
>0 T 5 = .4 '5- 0, .100 ~ 4' S- 0= a, S-wC

I.~ ~ C41 01 0., 15 0

04 u 01. 0.- 0V4

S-4'~ v.4 C. 0C 
S- 0

W? mC o4 > c w0 410 w. e0 -a40'
10 v C 41 r:0 "1 , Cl -w 41)w (U c

2% wV C> 1 - 0 0 .- 0
05. ~ 4 It 01 0.-0 - 400 S.C m0 OS t 04' V .V 0x .. 0 0 0 01. 0 04'v

10 a 41 001 V0 .

5. ~ ~~~ 0404 -4 c

.3. CO C> C

01D' t15 01 010 C) 01

7~~~4 >3 4 ' . U0

D( O. . C el w V4 0l () .0

F- 0- -7 7 00 04 0 0 1 7 7 7 7 7 -89>



v,1 0 co W, C 4 .

a4 w 4) 4- w M,3 W1,4 . , 3

0$C41 L~ 1.0:4- 44 31 C 414 0w 0

L.4 0 V 30 4, 0.4 0-. CL 4,,C

4.43. 3. 4:, ,4 OM , 3.0

4010, E.2 w. % 4, 
X- L0 

0-1 00 C 00

m4 1.1 
0 IS,0 414 ~ ~ , 0

34:3.~ ~ ~~~ >,- 4 ~ ~ 3. 3 
,4

>, 0 *OR a -.4 .01 
0.0

'0 O. C 4) 0 .- 4, .4: s-- G, Q.1

4 , 4 0 .C 
- E 0

a. 0, 41 #a.4 c, 
0 0,

OL 2' -0 341 ,0 C- 1 1 0 - C' '

m0

>- 0 
0 C, m ? E 0

-0' 90c := 
u 0

m .
I .

r o

I0 <0 0' 
1 0 0 do U r

0- k 
- ;

00 c30

o 00

4.)1 C) 4,, 4o,4

to" >4: 4, 4 0 ),, C0

4-) .W 4 .:, 4, ' :,

0O .0: ,3 4.Ca ~ '.f , 3

* 4, 401: .0 . 0 0, .~0><-4

0' 0 CL ,4 40 *..- ,.

0) 4. 0 0 0 W , : , 4 3 4 .

>,43 P,4 - w- 4, 4, 44 MO 4 0 ~ 4 ~ 4

- 4-> d- ~ , 00.43 , C~ -4

4: 000 L:- 4 .. :- 40 4 4 :. :... ~ 44 4,

L . 0 - C , , 4 4 ) 0 4 , - , 4 , 4 : 4 D, 3 3 .0

* 
34.-.'...c 4,3, 40 ,, 0 34- 4, DO 4 0

3--1 0 4 0 440 4, 4- 
Z,. 04- 

,~ 40, ~ 4~- ~ V

04 .04 w4 4, L4 L: .3 4 .: L. c

4 0 L , 44 U : , U U C .'3 L0 
0 

'a0

0 ,. 10 . u-'C

+j c w144 
41

-01~~ X N = 0' ' 4 4 , ' 14

t7 1  
44 3

N, 44

0 1 0 4, 04 1' L I0

m 0 )t = ) 4, 4, 4

0, - .- 003
10 L0 10 10 a0 1 x22

N 00c0,~~4 4.4->1 c
L4 0 .:r

a)0 0 0 0 -N 1) 4 113 r01. 10 0

I,.'z 
fn m0 1 . 3.r . - e- ' ' ' '.1

u



L 'aVc L 0- 4.'

91 
C *)L

. .- 0 0

L.3 0.4

L. 41 o-

~.30 0 'VLA'

LA .43 L. w C

'*0. L. CL

t. m L L. LAL

0U w 0 U

43 0 0 0 01 01 01 0- 43 0 3 0

W WI .i . . . . . . E 0 ~ t b * 4

,-o C

50 0

Coa co C, 0' 0'03'

0 <,

10.

u 0 L x

0 100 0

r 0

E, V, U S

'V t L0 , 0 3

0

C , 0 00. -

00 - 43 m .- - -2 !

m 3 0. a, a m

0. M' C

C; LL 00 43 
u 0D

o . 'V C 0 'V

t. oC I0 0 ' a I.I3

OD c D O o00 co 00 ou S. 04

0) o 0 0 0 

'V '43 0 3C3- L L L91



m4 41

S'C .-.
410. 1.

CI(.0 2 01 4.C VI-

0C W .0. L. 0 CL 4L. 0 14 UI- a,1

-v~ ~ 41 10>
.0 &ov U. 5 . r- 0 4 4j.1 41.

L. C 414 tr V11.CLO 0 CC 604 W -
0 0 0 I.- v 41 .L W> IU C.41 C1 E~ :104 M-U 041 -. . .U

O410 412 VC 9* U . .I - L . 1 m)*.~- =4. I Lj, >- 41 - =.. >~OEC,-c I- VVI I.- MI C 4 4 .- 4- 00 
4 1

V 0C E - 'U>. ' ~ 4

3- ~ a. L. U1 W4C mI -)P 0 41 W1C 0 1 4 1 4 1.. 0 4
< - ,- 241 do 1 0 0 C 0 0 U. CAE .0 . 0 0 0UO 0t -W L,1. . .O CLto C 

A1Z 
3 3 3 C.1 . 00

Ius

.j

mE -- -n 10 -I m

4-3

00

W 
4)

L.0. 
u

> 0<~ ~ ~~~ ~~~~ ~~~~~~ l- m' .r . ~ t. r- r - - - - ~ i. r. e.

:? 0 0
r- c 4t, a

.a0 1. 1U0V

c. U L2 " 4r, 1 OL >

toO~ 0.0
1 00 mI c C.>1C

o lo .11 41 4 1t.I-0 0 4 4 1 - 4

4- 0 41 0.. >,0 6 U 0
0.. t1 Q L o 1)4 CO 410

C0 IC "'a * 4P 41> 0 4-40411'I, 
a,) 

41 - ) CC:t 0 .k . 1. p1 p. L,. 0141 W4

tow mI Io4 VI4 I-4 1C 101411 4

0 14 414 414 41 I 0 I V 1 I VI 414 I I to I to to (V
W 0L0, 0. . 00 OVI 010 >41

ChC

LI L

=.j.

- -M I) 0 tC

- ;? -- - -d' 3 - I I

092



Bibliography

1. "Air Force Almanac, An," Air Force Magazine, 69:
181-197 (1986)

2. Air University. Organizational Assessment Package:
Factors and Variables. Maxwell AFB AL: Leadership
and Management Development Center, undated.

3. Carpenter, Harrell H. "Formal Organizational Struc-
tural Factors and Perceived Job Satisfaction of Class-
room Teachers," Administrative Science Quarterly,
16: 460-465 (1971).

4. Correll, John T. "From Worst to First," Air Force
Magazine, 67: 64-67 (June 1984).

5. Department of the Air Force. Combat Oriented Main-
tenance Organization. MCR 66-5. Washington: HQ USAF,
15 September 1983.

6. - ------. Maintenance Management Policy. AFR 66-1.
Washington: HQ USAF, 21 April 1983.

7. Donnelly, James H., Jr., J. Gibson and J. Ivancevich.
Fundamentals of Management. Plano TX: Business Pub-
lications, Inc., 1984.

8. Drake, Kenneth L., and others. Comparative Studies
of Organizational Factors in Military Maintenance,
1 July-30 September 1977. Contract MDA 903-77-C-
C039. Perceptronics, Inc., Woodland Hills CA,
October 1977 (AD-A050403).

9. Dunnette, M. D., J. P. Campbell and M. D. Hakel:
"Factors Contributing to Job Satisfaction and Job
Dissatisfaction in Six Occupational Groups," Organiza-
tional Behavior and Human Performance, 2: 143-174
(1967).

10. Foster, Capt Dwight J. and Capt John C. Olson. A
Comparative Evaluation of the Effects of the Imple-
mentation of the Production Oriented Maintenance
Organization (POMO) on Aircraft Maintenance. MS
thesis, LSSR 27-78B. School of Systems and Logistics,
Air Force Institute of Technology (AU), Wright-
Patterson AFB OH, September 1978 (AD-A061769).

93



11. Friedlander, Frank. "Job Characteristics as Satis-
fiers and Dissatisfiers," Journal of Applied Psy-
chology, 48: 388-392 (1964).

12.------- "Underlying Sources of Job Satisfaction,"
Journal of Applied Psychology, 47: 246-250 (1963).

13. Hackman, J. R. and G. R. Oldham. "Motivation
Through the Design of Work: Test of a Theory,"
Organizational Behavior and Human Performance, 16:
250-279 (1976).

14. Harris, Richard J. A Primer of Multivariate Sta-
tistics. New York: Academic Press, 1980.

15. "How TAC Increased Command-Wide Productivity 80%
from 1978 to 1984," Government Executive, 17: 14-18
(May 1985).

16. Huse, E. F. and J. L. Bowditch. Behavior in Organiza-

tions: A Systems Approach to Managing. Reading MA:
Addison-Wesley Publishing Company, 1973.

17. Ivancevich, J. and J. H. Donnelly. "Relationship of
Organizational Structure to Job Satisfaction, Anxiety-
Stress, and Performance," Administrative Science
Quarterly, 20: 272-280 (1975).

18. Katzell, Raymond A. and Daniel Yankelovich.
"Improving Productivity and Job Satisfaction,"
Organizational Dynamics, 4: 69-80 (Summer 1975).

19. Leachman, William D. and Thomas E. Vito. Managing
the Air Force (Fourth Edition). Maxwell AFB AL:
Air War College, 1983.

20. Levine, Edward L. "Problems of Organizational Con-
trol in Microcosm: Group Performance and Group Member
Satisfaction as a Function of Difference in Control
Structure," Journal of Applied Psycholoqy, 58: 186-
196 (1973).

21. Locke, Edwin A. "The Nature and Causes of Job Satis-
faction," Handbook of Industrial and Organizational
Psychology, edited by Marvin D. Dunnette. Chicago:
Rand McNally College Publishing Company, 1976.

22. Meltzei, L. and J. Salter. "Organization Structure

and the Performance and Job Satisfaction of Physiolo-
gists," American Sociological Review, 27: 351-362
(1962).

94



23. Parsons, Robert. Statistics for Decision Makers.
New York: Harper and Row Publishers, 1974.

24. Payne, R. L. and D. S. Pugh. "Organizational Struc-
ture and Climate," Handbook of Industrial and Organiza-
tional Psychology, edited by Marvin D. Dunnette.
Chicago: Rand McNally College Publishing Company,
1976.

25. Payne, R. L. and others. "Organizational Climate
and Job Satisfaction: A Conceptual Synthesis," Organi-
zational Behavior and Human Performance, 16: 45-62
(1976).

26. Porter, L. W. and E. E. Lawler. "The Effects of
'Tall' vs. 'Flat' Organizational Structures on Mana-
gerial Job Satisfaction," Personnel Psychology, 17:
135-148 (1964).

27. "Properties of Organizational Structure in
Relation to Job Attitudes and Job Behavior," Psycho-
logical Bulletin, 64: 23-51 (1957).

28. Porter, L. W. and J. Siegel. "Relationship of 'Tall'
and 'Flat' Organizational Structure to the Satisfac-
tion of Foreign Managers," Personnel Psychology,
18: 379-392 (1965).

29. "Readiness: TAC Style," Airman, 29: 35-38 (September
1985)

30. Scanlan, Burt K. "Determinants of Job Satisfaction
and Productivity," Personnel Journal., 55: 12-14
(January 1976).

31. Short, Lt Col Lawrence 0. "The United States Air
Force Organizational Assessment Package," Technical
Report LMDC-TR-85-2. Leadership and Management
Development Center, Maxwell AFB AL, March 1985.

32. Srivastva, Suresh and Paul F. Salipante, Jr.
"Autonomy in Work," Organization and Administrative
Science, 7: 49-60 (Spring-Summer 1976).

33. Weiss, E. C. "Relation of Personnel Statistics to
Organizational Structure," Personnel Psychology, 10:
27-42 (1957).

95



34. Williams, Capt Richard J. Comparison of the Job
Satisfaction of Aircraft and Munitions Officers in
Centralized and Decentralized Maintenance Organiza-
tions. MS thesis, LSM 85S-82. School of Systems
and Logistics, Air Force Institute of Technology (AU),
Wright-Patterson AFB OH, September 1985 (AD-A162240).

35. Worthy, James C. "Organizational Structure and
Employee Morale," American Sociological Review, 15:
169-179 (1950).

96



Vita

Captain Jeffrey M. Snyder

He graduated magna cum

laude from West Virginia University in May 1978 with a

Bachelor of Science degree in Wildlife Management. Upon

graduation, he was commissioned with horors through the

ROTC program. Captain Snyder then attended the Aircraft

Maintenance Officer Course at Chanute AFB where he gradu-

ated in August 1979 as a Distinguished Graduate. His first

assignment as a maintenance officer was with the 49th

Fighter Interceptor Squadron at Griffiss AFB, New York.

Captain Snyder worked as a flightline maintenance officer

and Officer-in-Charge of the squadron's two maintenance

branches. In October 1982, he was reassigned to Tyndall

AFB, Florida. While stationed there, with the 325th Tacti-

cal Training Wing, he served as maintenance supervisor and

as squadron commander of the wing's Maintenance Training

Squadron. Captain Snyder entered the School of Systems

and Logistics, Air Force Institute of Technology, in

June 1985 and will graduate in September 1986. Upon gradu-

ation, he will be assigned as a Research Fellow with the

Rand Corporation in Santa Monica, California.

97



UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE71

REPORT DOCUMENTATION PAGE

la REPORT SECURITY CLASSIFICATION lb. RESTRICTIVE MARKINGS
UNCLASSIFIED

20 SECURITY CLASSI-FICATION AUTHORITY 3. DISTRIBUTION/AVAILABILITY OF REPORT

NSCHEOULE Approved for public release;
2b ECLASSiFiCATION/DOWNGRADING SCHdistribution unlimited

4. PERFORMING ORGANIZATION REPORT NUMBER(S) S. MONITORING ORGANIZATION REPORT NUMBER(S)

AFIT/GLM/LSM/86S -80

6a. NAME OF PERFORMING ORGANIZATION b. OFFICE SYMBOL 7a NAME OF MONITORING ORGANIZATION

School of Systems (ftapplicable)

and Logistics _ AFIT/LSM
6c. ADDRESS (City. State and ZIP Code) 7b. ADDRESS (City. State and ZIP Code)

Air Force Institute of Technology
Wright-Patterson AFB, Ohio 45433-6583

8a NAME OF FUNDING/SPONSORING 8b. OFFICE SYMBOL 9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER

ORGANIZATION (If applicable)

8c. ADDRESS (City. State and ZIP Code) 10 SOURCE OF FUNDING NOS.

PROGRAM PROJECT TASK WORK UNIT
ELEMENT NO. NO. NO. NO.

- 11. TITLE (include Security Classification)

See Box 19
12. PERSONAL AUTHOR(S)
Jeffrey M. Snyder, B.S., Captain, USAF

13a. TYPE OF REPORT 13b. TIME COVERED 14. DATE OF REPORT (Yr., Mo., Day) 15 PAGE COUNT

MS Thesis I FROM _ TO 14. 1986 September il
16. SUPPLEMENTARY NOTATION

17 COSATI CODES 18. SUBJECT TERMS (Continue on reverse if necessary and identify by block number)

FIELD GROUP SUB. GR. Job Satisfaction, Air Force, Aircraft Maintenance,
05 09 Maintenance Personnel, Military Organizations,

. .Centralized, Decentralization
19. ABSTRACT (Continue on reuerse if necessary and identify by block number)

Title: A COMPARISON OF JOB SATISFACTION OF SENIOR NCOS
IN DECENTRALIZED VERSUS CENTRALIZED AIRCRAFT
MAINTENANCE ORGANIZATIONS

Thesis Chairman: Paul A. Reid, Lieutenant Colonel, USAF
Instructor, Logistics Management

Wxd fd ea", 1AW XnFI1W04

EVOLAZ-R top
D crc h and Profession 
" D" " OPA"

Air Fcrc, l.. 1Ilut ci Technology (NNWj-
W:Ilghtpantte:ion AFB OH 45433

20. DISTRIBUTION/AVA:LABILITY OF ABSTRACT 21. ABSTRACT SECURITY CLASSIFICATION

UNCLASSIFIED/UNIMITED 0SAME AS RPT. 0DTIC USERS 0 UNCLASSIFIED
22a. NAME OF RESPONSIBLE INDIVIDUAL 22b. TELEPHONE NUMBER 22c. OFFICE SYMBOL

(Include Area Code)

Paul A. Reid, Lt Col, USAF (513) 255-3911 AFIT/LSMA

DD FORM 1473, 83 APR EDITION OF I JAN 73 IS OBSOLETE. UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE

~~~~ %--.-- -.



I

*• SECURITY CLASSIFICATION OF THIS PAGE

-This study was conducted to investigate differences
in the levels of job satisfaction between Air Force senior
NCOs assigned to decentralized aircraft maintenance organiza-
tions and senior NCOs assigned to centralized aircraft main-
tenance organizations. The study analyzed a subset of data
from a data base maintained by the Leadership and Management
Development Center which contains responses to the Organiza-
tional Assessment Package (OAP) survey administered to Air
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would experience higher levels of job satisfaction than
individuals in centralized organizations.

2
The multi-variate Hotelling's T4 test was used to

test the hypothesis that there was a difference in the level
of job satisfaction between the two populations. This hypo-
thesis was supported by the results of the statistical test.
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for individuals in the decentralized aircraft maintenance
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supported by the results of the test. Mean values for Task
Autonomy were significantly higher for individuals in the
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centralized organizations. The research was concluded with
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