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The portrait of the U.S. military maintenance system that emerges from this
study is one of a frustrated mechanic working in an organization where "being
a mechanic" comes after "being a soldier". In brief, military mechanics Tike
the field of helicopter maintenance. They are, in comparison with civilian
mechanics, generally satisfied with their pay, with their social environment,
and even with their supervisors. However, they do not think much of their job
as it is defined by the military. Compared to civilians, they have less pride
in their units, they think that their job has little significance or task
identity, and that it exercises few of their skills. They feel their autonomy
is low, and that they receive minimal feedback from the job itself. Accordingly,
they have little motivation to perform. They feel a need for growth, and in all
probability, will seek this qrowth outside the military.

Looking at the organizations themselves, military organizations place more
emphasis than do civiiian organizations on non-maintenance tasks and have a
philosophical attitude of "soldier first". As might be expected, the working
conditions of military units are less comfortable. The military organizational
structure has more levels, with maintenance tasks broken into more layers. Few
differences exist between civilian and military supervisors in terms of the
personal incentives used. Both rely primarily upon verbal praise and reprimands
However, civilian supervisors also use opportunities for advanced training as

an incentive, whereas military supervisors do not. Within military organizatiors
alone, cost appears to be a secondary concern to the primary goal of readiness.
But there are significant differences among the several levels of maintenance
supervisors regarding the importance attached to various measures of work unit
effectiveness.

The results of our analysis indicate that the biggest payoff in improving
military maintenance effectiveness and efficiency is not in introducing
additional incentives, but rather in .educing or eliminating the existing
disincentives. Two recommendations of this study stand out as being central
to the improvement of maintenance. These are: (1) institute job enrichment
activities to modify mechanics' jobs, and (2) reduce the impact of necessary
disruptions on maintenance activities. Implementing these recommendations
can yield high payoffs in maintenance efficiency and effectiveness, with a
minimal expendituve on plant or personnel.

UNCLASSIFTED

SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)

B e bed 0 -

e R AR SO




—

TR R T T B T

£

TABLE OF CONTENTS

LIST OF FIGURES
LIST OF TABLES
EXECUTIVE SUMMARY
1.  INTRODUCTION

1.1 Overview
1.2 Background

1.2.1 Problem Statement
1.2.2 Costs of Maintenance
1.2.3

Improving Maintenance Effectiveness

Objectives
Approach

1
) |
1 System Selection

N W

2. A MODEL OF ORGANIZATIONAL EFFECTIVENESS

2.1 Overview
2.2 Contextual Factors

Societal Role

Uncertainty and Compexity
Technology

Human Resources

Other Organizations and Agencies

NN NN
NN NN
(8230~ TS I o\ R

2.3 Organizational Inputs

Size

Administrative Staff Ratio
Shape

Span of Control

Spatial Dispersion
Formalization
Communication Processes
Organization of Work
Rewards and Punishment

WoOoOS~NOOTSd_ WY —

3
3
3
3
3
8
3
3
8
.3

oD N

.10 Selection, Placement and Training

1-1

—_— —_—
] } 1 t 1 1
oo~ W —

1
— = = OO 00NN

PPN N NN
1
w— O

i for

=
i,

ACCESSS

ETRIEAE T TS

UNANSDUNCTD

NS
1M

1




,,,_wri"'

2.4

2.5

3. SITE
3.1

3n2

TABLE OF CONTENTS (CONTINUED)

Work Unit

Supervisor

Co-Workers

Work Environment

The Focal Person
Subjective Perceptions

[ASHAC N ACE A AN )
PP
NP wr =

Organizational Qutputs

2.5.1 Productivity, Job Attitudes,
Counter-Productive Behavior

2.5.2 Organizational Effectiveness
VISITS AND INTERVIEWS
Method

3.1.1 Initiail Site Visits
3.1.2 Development of Interview Forms
3.1.3 In Depth Interviews

Findings

Objectives of Maintenance Organizations
Organizational Structure Variables
Traditional Incentives

Organization of Work

Selection, Placement, Training and Promotion
Working Conditions

Focal Person

Supervision

Organizational Effectiveness

.10 Summary of the Interview Findings

WWwWwwwwwwww
PRI N NN
OO~NOTO P WhY —

4.  QUESTIONNAIRE - SURVEY DATA

4.1

Method

Organizational Incentive Inventory
Effectiveness Criteria Rating
Weekly Performance Summary

Summary of DA Form 1352

LB~ S = P o
kb ), el
WPy —

ii

WWwwwWwwwwww
'

PO — — — W

SO P WWwo oM

] ! ! ]
— —_—

Do D H H
]

]
~NOY O -




Sy

s pewm e

W s

6.

TABLE OF CONTENTS (CONTINUED)

4.2 Results

Population Description
Training

Job Perceptions

Traditional Ircentives
Effectiveness Criteria Ratings
Efficiency/Effectiveness Data

KO SO O
NN NN N
NP wWwnN —

4.3 Conclusion

1 Organizational Priorities

.2 Work Environment

3 Characteristics of Maintenance Personnel
.4 Implications

RECOMMENDATIONS

5.1 Organizational Inputs
5.2 Work Unit

5.3 Organizational Outputs
5.4 Total System

REFERENCES

APPENDIX

A

4O M om O O o

SUPERVISORY INTERVIEW QUESTIONNAIRE
ORGANIZATIONAL INCENTIVES INVENTORY <
EFFECTIVENESS CRITERIA RATING

WEEKLY PERFORMANCE SUMMARY

SUMMARY OF DA FORM 1352

ORGANIZATIONAL INCENTIVES INVENTORY (F1-F4)

MEAN EFFECTIVENESS RATING FOR PEACE AND WARTIME
CONDITIONS FOR THREE LEVELS OF MILITARY PERSONNEL

INTERCORRELATIONS BETWEEN SELECT JOB PERCEPTION
MEASURES (N=4)

INTERCORRELATION BETWEEN MEASURES OF
EFFECTIVENESS/EFFICIENCY (N=4)

Lo o
1 =Y
~J

o

LD
]
N = =t (O O

T
(98]
E=Y

E-1

H-1

I-1




LIST OF FIGURES

Page
FIGURE
1-1 U.S. Army OH-58A Kiowa 1-10
1-2 Bell Model 206B JetRanger 1-1
1-3 U.S. Navy TH-H7A SeaRanger 1-12
2-1 Model of Incentives and Organization Effectiveness 2-2
3-1 Maintenance Echelons 3-9
3-2 Maintenance Organizational Structure 3-11
4-1 Rank Order of Importance of Training Experiences 4-10
as Rated by Civilian and Military Personnel
4-2 Rank Ordering of Instrumentalities for Military 4-17
Personnel
4-3 Rank Ordering of 10 Most Important Items 4-21

Rated by the Three Responding Groups Under
Peacetime Conditions

4-4 Rank Ordering of 10 Most Important Items 4-24
Rated by the Three Groups Responding Under
Wartime Conditions

jv

_— S e
T o



TABLE
1-1

3-1
3-2
a-1
4-2
4-3

4-4

LIST OF TABLES

OH-58A/206 Fleet Characteristics

Maintenance Allocation Chart
Performance Incentives

Data Acquisition
Results of the Incentive Inventory

Mean Importance Ratings Under Peacetime Conditions
of Items Showing Significant Differences Between
Groups

Mean Importance Ratings Under Wartime Conditions
of Items Showing Significant Differences Between
Groups

Mean Efficiency/Effectiveness Measures

Intercorrelations Between Job Perception Measures
and Measures of Effectiveness/Efficiency (N=4)

3-13

4-2
4-1
4-19

4-23

4-30
4-33




Y

EXECUTIVE SUMMARY

Problem

Dramatic changes have occurred in military maintenance since pre-
World War Il days, when only a small military force existed in the United
States. Not only has the equipment inventory become drastically larger and
more complex, but also the military forces must be maintained in a higher
state of readiness in order to respond in the vastly decreased time available
for mobilization. The large and diverse inventory, coupled with the
necessity of continued readiness, makes equipment maintenance a fundamental
element in the defense of the Nation. Indeed, maintenance now accounts for
20% to 30% of the DoD budget. It is well recognized that improvements
in the maintenance system are needed to limit these costs and to derive
full benefits from them. A promising approach to improving maintenance
efficiency and effectiveness is to examine the organizational policies
and procedures of military maintenance units, with an eye to identifying
the incentives which encourage good maintenance and the disincentives which
discourage it.

Technical Approach

The approach of the present study was to compare U.S. military
maintenance organizations with U.S. civilian maintenance organizations, and
also with Is+aeli military units. The purpose was to identify incentive
practices which could be used effectively in the U.S. military units to
improve cost efficiencies. This report discusses the results of the U.S.
military and U.S. civilian comparison. The i 5., and Israeii military
comparison is discussed in a separate report.

To provide a common level of technology among all maintenance groups,
we studied groups working with the Bell model 206 JetRanger helicopter, a
prototypical high-technology system. As a first step in the study, a
model of orgahizational structures and functions was developed which
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served to identify the crucial factors which would have to be examined

in the maintenance organizations. Based on this model, and upon initial
interviews with members of the organizations, survey questionnaires and
interviews were developed to measure the organizational goals, structures
and functions, incentives, and personnel attitudes. Questionnaires were
given to 124 mechanics of four different military maintenance units and
to 29 mechanics of three civilian maintenance units. In-depth interviews
were conducted with 22 military and 10 civilian maintenance supervisors.
In addition, rating forms were given to three levels of military maintenance
supervisors to identify criteria of maintenance effectiveness. Weekly
performance summaries were also obtained from all military units surveyed
to measure actual available manpower and maintenance efficiencies.

Findings

The portrait of the U.S. military maintenance system that emerges from
this study is one of a frustrated mechanic working in an organization
where "being a mechanic" comes after "being a soldier". 1In brief, military
mechanics 1ike the field of helicopter maintenance. They are, in comparison
with civilian mechanics, generally satisfied with their pay, with their
social environment, and even with their supervisors. However, they do not
think much of their job as it is defined by the military. Compared to
civilians, they have less pride in their units, they think that their job
has Tittle significance or task identity, and that it exercises few of
their skills. They feel their autonomy is low, and that they receive
minimal feedback from the job itself. Accordingly, they have little
motivation to perform. They feel a need for growth, and in all probability,
will seek this growth outside the military.

Locking at the organizaticns themselves, military organizations place
more emphasis than do civilian organizations on non-maintenance tasks and
have a philosophical attitude of "soldier first". As might be expected,
the working conditions of military units are less comf:rtable. The
military organizational structure has more levels, with maintenance tasks
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brotes into more layers. Few differences exist between civilian and
militery supervisors in terms of the personal incentives used. Both rely
primarily upon verbal praise and reprimands. However, civiiian supervisors
also use opportunities for advanced training as an incentive, whereas
military supervisors do not. Within military organizations alone, cost
appears to be a secondary concern to the primary goal of readiness. But
there are significant differences among the several levels of maintenance
supervisors regarding the importance attached to various measures of work
unit effectiveness.

Recommendations

The results of our analysis indicate that the biggest payoff in improving
military maintenance effectiveness and efficiency is not in introducing
additional incentives, but rather in reducing or eliminating the existing
disincentives. Militarv mechanics 1ike being mechanics and want to spend more
time at it. However, they find that other things come first or that the job
is arranged to frustrate good performance. With proper attention to job
design and job scheduling, improved efficiencies could be achieved not only
in terms of reduced maintenance-hours per equipment use-hours, but also in
terms of improved on-the-job training and higher re-enlistment rates among
mechanics. Two recommendations of this study stand out as being central to the
improvement of maintenance. These are:

(1) Institute job enrichment activities to modify mechanics' jobs.

(2) Reduce the impact of necessary disruptions on maintenance
activities.

Implementing these recommendations can yield high payoffs in maintenance
efficiency and effectiveness, with a minimal expenditure on plant or
personnel. Subsequent field testing at a military installation will
examine means by which the recommendations could be implemented. The
field test will examine the performance effects of job rescheduling as

a means of reducing job disruptions.
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1. INTRODUCTION

1.1 Overview

This report presents the results of the first year's effort in a
research program directed towards improving the maintenance capability in
military systems. The intent of the program was to explore those
organizational factors, emphasizing incentive structures, which might be
responsible for the high costs of the military maintenance operations. The
technical approach combined descriptive and analytical methods. It
centered on a comparative examination of U.S. military and civilian
groups performing maintenance on equivalent and representative light
helicopter systems. The research goal of the program was to utilize the
obtained data to generate recommendations for improving the effectiveness
and efficiency of aviation maintenance, and other high technology military
mainterince activities. In addition, the program included an analysis of
Israeli military maintenance practices as a potential source of innovative
organizational policies. This report discusses the results of the U.S.
military and U.S. civilian comparison. The U.S. and Israeli military
comparison is discussed in a separate report.

1.2 Background

1.2.1 Problem Statement. The role of the Department of Defense is to
provide for the national security of the United States. The activities

and costs required to maintain the national security have changed
dramatically since the days when only a relatively small military force
existed and very little equipment was available in the military inventory.
For example, in the 1930's, the top speed of the nearly 1000 aircraft in
the Army Air Corps' inventory was about 200 miles per hour. A relaxed
attitude prevailed among defense planners, and it was generally assumed
that a year or two would be available to the United States to mobilize
both people and industry to meet any hostile challenge.

1-1




Drastic changes, however, have occurred within the wori - situation
over the intervening decades. A great many more people are now involved
in the cetense of the Nation and in the maintenance of an all-services
inventory of thousands of aircraft, missiles, and other systems. At the
same time, the quantity and sophistication of military weapons of other
nations has also increased, and the United States is no longer isolated
from direct or surprise attack. In the environment of today's world, the
time available for mobilization of military forces has been reduced from
years and months to perhaps as little as a few hours. As we cannot delay
mobilization until after hostilities have begun, it is necessary for
military forces to maintain a constant state of readiness and to be capable
of responding rapidly to any situation. The multitude of situations
into which the military can be called, coupled with the mix of weapons
and hardware required to counter those situations, makes the succe-s of any
modern day military mission dependert on the continued readiness c. military
people and equipment. Military equipment readiness is thus a fundamental
element in the defense of the Nation. The role of maintenance forces
within the Department of Defense, accordingly is to sustain equipment
in a state of operational readiness, consistent with the demands of
the operating forces, and to do this at the lowest possible costs.

1.2.2 Costs of Maintenance. Maintenance costs have soared in recent
years. Recent studies (Smith et al., 1970; Turke, 1977) estimate the
costs of maintenance to be from 20 to 30 percent of the DoD budget.
Unfortunately these cost figures only portray the overall costs of
maintenance. Currently, there is no system in the military services which
accurately computes separate costs of support systems and subsystems.
General Accounting Office audit report (1971) revealed the cost accounting
practices varied so widely among the services and within services that

no meaningful comparisons of activities performing similar work could be
made. The apparent reason for this is that there is no single appropriations
agency that totally finances maintenance functicns. Funds for maintenance

1-2
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come from such agencies as military personnel, operations and maintenance,
procurement, and military construction. Many "within house" funds such
as manpowe~, supply, transportations and so forth ultimately end up being
used for maintenance. Nevertneless, a low estimate places the cost of
depot and unit level weapon system and equipment maintenance at $18 to
$20 billion with approximately $6.5 billion of that going to depot. The
problem with specifying the cost of maintenance below thc depot Tevel is
that manpower and other resources utilized for maintenance at the unit
level are also utilized for other tasks associated with other military
duties. On the one hand, high levels of funding appears necessary in
order to sustain a high quality of maintenance and in turn, a high level
of equipment readiness. On the other hand, maintenance costs must be
controlled to free funds for the modernization of detfense capabilities.
New, complex, technological weapon systems generate added costs associated
with personnel selection, placement, and training. Other cost factors
associated with complexity are the high cost of parts and the increased
maintenance man-hours required to maintain equipment readiness. It is
usual to expect that the maintenance costs of a weapon system in many
cases exceed those of acquiring the system initially. The acquisition
cost, although given more publicity, is often not the major cost of a
system. The cost of the long term commitment cannot be accurately known
at the outset. It thus becomes essential to devise procedures for
controlling costs over the equipment's entire life cycle. As the costs
of maintenance have grown in both magnitude and importance, the need for
control has been specifically recognized. This has resulted in the
placement of the Office of Maintenance Policy under the directorship of
the Deputy Assistant Secretary of Defense (Turke, 1977).

1.2.3 Improving Maintenance Effectiveness. There are active ongoing

programs to improve maintenance management. These programs are fashioned
to increase readiness and decrease costs by using logistics support
planning designed to control downstream maintenance workloads and costs.

1-3
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When a new weapon system enters initial production 80% or more of its
future maintenance requirements have been set as a consequence of design.
Potential maintenance can be reduced if the equipment is designed to
ensure high reliability and maintainability. Logistics support planning
is a promising long term solution to reducing maintenance costs. However,
logistic support planning does not solve the immediate problems of
military maintenance operations. The DoD currently has a large inventory
of equipment varying in age, type, technology and degree of complexity.
What is needed is a method for improving effectiveness and efficiency

in the current operational environment.

In addition to being a large proportion of the military's day-to-day
activities, it is well recognized that current systems of military
maintenance fall far short of optimum performance. Even where maintenance
is effective, in the sense of keeping equipment operationally ready, it is
inefficient in terms of personnel, material, and time. To many, it seems
that the rapid growth in equipment complexity has outstripped the ability
of the system to prepare and orient maintenance personnel adequately. As
a result, virtually all recent atrempts at improving maintenance have
focused on two areas: (1) improving technician skills, primarily through
training, and (2) providing on-the-job aids, primarily manuals and other
technical devices (King and Duva, 1975). Research and development in
these areas has emphasized new types of equipment, and there has been
only a limited effect on maintenance system performance (Bond, 1970).

A major reason for the previous lack of payoff in maintenance
research and development is a relative neglect of important organizational
factors. For instance, Foley (1975) has pointed out that "methods used to
select, train, and promote maintenance personnel in themselves contribute
to inefficient maintenance.” Attention to organizational effectiveness,
which includes such factors as management policies, incentive structures,
and inter-personnel relations, in addition to training programs and task
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design, has caused significant improvement in other organizational
contexts (Zawacki, 1974). Attention to organizational policies and
procedures may be a highly promising means of improving the cost-
effectiveness of military maintenance. This is the approach which was
followed in the current study.

Improvements in system effectiveness due to organizational
modifications have been previously demonstrated in a large number of
cases. For example, Vroom (1964) and Lawler (1971) provide extensive
reviews of the literature showing that when organizational policies,
incentive systems, and work situations are structured to make reward
(both intrinsic and extrinsic) contingent upon performance, increases in
productivity, job attendance and motivation result. Similarly, Porter
and Lawler (1965) reviewed much of the then current Titerature regarding
the effects of organizational structure on worker attitudes and
performance. Variables such as span of control, work shop size, and
tall or flat organizational structure, were shown to be related to
productivity, job satisfaction, absenteeism, and turnover.

In the area of organizational development, Hitchcock «.d Sanders
(1974) found strong relationships between various dimensions of
organizational climate/management practices and the criterion of accidents
among munition workers. Goal setting, as an organizational practice, has
also been shown to improve job performance (Latham and Kinne, 1974).
Lawler (1969) found evidence of increased productivity in 6 out of 10
studies which redesigned jobs to increase intrinsic motivation. Ford
(1969) reported a 27% reduction in turnover through such efforts; and
Bowers (1973), studying 23 civilian organizations, demonstrated the
effectiveness of organizational development in improving decision making
performance. The research evidence, then, overwhel: ingly supports the
contention that organizational policies and practices have direct and
significant effects on personnel performance and organizational
effectiveness.
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1.3 Objectives

The principal objective of this study is to identify organizational
policies, practices and procedures that act as incentives and/or
disincentives for providing cost-effective maintenance in the military.
We have taken a broad view of incentives and disincentives and included
system characteristics, policies, and procedures which appeared to impact
directly on the work motivation of the maintenance personnel. Focus is
upon those organizational factors which affect the work unit personnel
and immediate supervisors who control maintenance on a day-to-day basis.
In this context, we have emphasized that performance can be improved both
by introducing and increasing incentives and by removing and decreasing
disincentives.

The program objective can be divided into the following specific
subobjectives:

(1) Survey and categorize the critical organizational and
interpersonal factors which control the ability of a
military maintenance system to deliver effective and
efficient maintenance.

(2) Investigate a selected number of military and civilian groups
maintaining an equivalent high technology system to acquire,
by questionnaire and interview, comparative field data on
maintenance organizational goals, structure and function,
support structure, incenti: 1 personnel attitudes, as
well as the cost effective )aintenance.

(3) Organize and analyze the field data so as to permit (a) direct
comparison among U.S. systems, and (b) identification of the

key organizational factors contributing to good and bad system 1
performance.
-y
i
1-6 5] %
i
‘ ;i
== dw |l = oy T .y oy



1.4 Approach

The approach of the Present study was to compare Uu.s. military
maintenance organizations witr U.S. civilian maintenance Organizations.
The purpose was *5 identify incentie Practices which could be yseq
effective]y in U.S. military units to improve cost fficiencies. The
technigue yseq in this project for collecting Comparative data is that of
investigative reporting. .. civilian ang military maintenance
Organizations were Critically evaluated to isolate factors which could,
by their presence or avsence, hinder military maintenance efficiency.
It was anticipated that the analysis of civilian Operations data would
generate hypotheses that may have been overlooked if only military
installations Were investigateq.

other duties such as buria] detail, this practice is traced to its source.
Who assigns the men to other dutjes? Why are maintenance men selected
rather than another less critical classification? Can assignments be made
more predictable? Etc.? Such questions require moving through, and up,
the organization from level to Tevel to uncover the rationale (or lack of
it) that fosters the irefficient Procedure,

1-7
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Surveys and interviews of military mechanics and their supervisors
served as the primary data for isolating inefficient proced:res, each of
which was followed up by interviewing appropriate personnel in an effort
to “follow the string". Surveys and interviews of civilian maintenance
personnel served to identify procedures and factors which might improve
efficiency in U.S. military maintenance. It was also anticipated that
different levels of an orcanization may have different criteria, or models,
of how to define organization effectiveness. It is possible, for example,
that as we move up the organization, global criteria, such as availability
of the maintained equipment, become more important than specific criteria,
such as turnover among personnel, waste (good parts replaced), or down
time. These differences in definition and criteria may account for the
existence of certain procedures and factors. In essence, something may
exist because it is not considered inefficient by a particular definition
of organizational effectiveness. An attempt was made to “capture" the
definitions of effectiveness of various people at different Tevels of both
civilian and military organizations using questionnaire methodology.

1.5 System Selection

To focus the specific comparative examination of U.S. military and
U.S. civilian maintenance oraganizations, initial selection was made of a
system maintained by both groups. The basic requirements of candidate
systems were that they be used in the same, or nearly the same, form by
the U.S. military and by U.S. civilian organizations. Complete systems
were favored over components. It was also desired that the systems be
used in combat, be representative of modern mechanisms, both electronically
and mechanically, and have some degree of criticality in use, so as to
provide motivation for proper maintenance.

Several candidate systems were considered for study, including
(1) 1ight aircraft, (2) transport aircraft, (3) light helicopters,

(4) heavy helicopters, (5) ground transport vehicles, and (6) support

§
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equipment. Based on a standard of suitability for the purposes of this
study, aircraft systems were superior to others, helicopters were superior
to airplanes, and light helicopters had the most favorable characteristics
overall. Based on a survey of currently-available light helicopters,

the Bell Model 206 JetRanger zpncared to best fit the criteria for this
study and was selected as the focal system.

The JetRanger helicopter is a single-crew, 4 to 5-place helicopter
powered by an Allison turbine engine. It weighs about 3,000 pounds, has
a maximum speed of 120-140 knots, and climbs to 20,000 feet in the
civilian version. For the purposes of the present study, it is found in

three main configurations:

(1) Model OH-58A Kiowa. Figure 1-1 shows the Army's version of
the JetRanger. The OH-58A is used as a light observation

helicopter, as well as for transport and as a utility vehicle.

It can also carry the XM-27E gun system with 2,000 rounds of
ammunition. About 2,200 are in service taroughout the Army.
They are maintained by military personnel.

(2) Model 206B JetRanger. This is the civilian version, pictured

in Figure 1-2. There are more than 5,000 in use over 50
countries. It is used as an air taxi, executive transport,
police aircraft, ambulance, and all-around utility vehicle.
Maintenance is independent or by Bell Helicopter.

(3) Model TH-57A SeaRanger. The Navy's version, shown in Figure
1-3 is used at Naval Air Station, Whiting Field, Florida, for
training purposes. Every Navy flier now receiving primary
helicopter training learns his skills in the TH-57A. The 40
craft based at Whiting Field are maintained by Navy personnel
with depot level maintenance support directly from Bell under

10-year contracts with the Navy.
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FIGURE 1-1.

U.S. ARMY OH-58A KIOWA
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FIGURE 1-3.

U.S. NAVY TH-57A SEARANGER
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As a multi-purpose aircraft, the JetRanger features a variety of
subsystems; these include: (1) airframe, (2) powerplant, (3) transmission

and drivetrain, (4) flight control, (5) fuel and o0il, (6) electrical, (7)
avionics, and (8) interior and ventilation. In addition, the aircraft

can be fitted with various accessories for its special-purpose applications.
Each subsystem involves individual problems of check-out, diagnosis and
parts supply, and can be taken as representative of similar systems in the
same category.

Table 1-1 presents a summary comparison of Army (AVSCOM, 1975)
and civilian (Bell Helicopter Co., 1977) OH-58/206 helicopter fleet
characteristics. The maintenance cost data, unfortunately, are based on
different accounting methods. Thus, direct comparisons can be interpreted

only qualitatively.




TABLE1-1. OH-58A/206 FLEET CHARACTERISTICS

ARMY HELICOPTER FLEET (JUNE 1975) CIVILIAN HELICOPTER FLEET {JUNE 1976)
INTRODUCED FOR ARMY UISE: MAY 1969 NUMBER OF OPERATORS: 176
SIZE OF FLEET: 2082 NUMBER OF AIRCRAFT: 884
MEAN AGE/AC: 44 MONTHS MAINTENANCE DATA
MEAN FH/AC: 760 HOURS MMH/FH: .53
MEAN FH/MO/AC: 14.0 HOURS COST/MH:  $10.00
MEAN FT/MO/AC: 37.2 FLIGHTS DIRECT MAINTENANCE

A .
MEAN FT TIME/AC: 22.6 MIN OPERATING COST: $33.23/HOUR

MAINTENANCE DATA
MMH/FH: 1.4 (APPROX)
LOT/M 11,60

DIRECT MAINTENAMCE
OPERATING COST: $98.90/HOUR
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2. A MODEL OF ORGANIZATIONAL EFFECTIVENESS

2.1 Overview

Maintenanc. organizations are complex structures encompassing a
multitude of factors which can potentially affect the overall effectiveness
of the organization. A need exists, therefore, to structure the critical
organizational and interpersonal factors in a coheren’ fashion to facilitate
measurement and analysis. A model was developed for this purpose. An
organization's effectiveness is a direct consequence of the behavior and
attitudes of the individual personnel. Organizational processes, demands,
constraints, incentives, philosophies, etc. impact on organizational
effectiveness only as they effect the performance of the individual worker.
The central focus of the model is, therefore, the primary work group
composed of supervisor and maintenance personnel. The concept of "focal
person" is introduced in the model to denote an individual person. Each
member of the work group is, in essence, a focal person.

The model proposed was not intended to be all inclusive, but
served to direct attention to important variables which required assessment
to document comparisons between military and non-military maintenance
systems. The model is not unique to maintenance organizations but is
applicable to most any organization. The specific factors might change and
work importance might vary but the basic mode! is generalizable. It i, this
generalizability that made it attractive for the current comparison of
military and non-military organizations. A model specific to military
organization would have made meaningful comparisons with non-military
organizations difficult and tenuous.

The basic model is illustrated in Figure 2-1. The model is

divided into three main parts; organizational inputs, work unit, and
organizational outputs. uUrganizational inputs to the work group are seen
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as being influenced by contextual factors outside the organization.

Within the work group unit the supervisor and co-workers influence the focal
person. Organizational inputs are seen as influencing each member of the
work group directly as well as through interactions. Central to the model is
the importance placed on the work group members' subjective perceptions of
the organization and themselves. These parceptions directly impact
organizational outputs.

The model is closed 1oop in that informatica concerning the
organizational outputs are fed back and effect changes in the organizational
inputs and the work unit. The system, itself, is an open system in that it
affects, and is affected by, the outside environment.

2.2 Contextual Factors

A11 organizations operate in an environment. That environment
(context) places demands and constraints on, and supplies capabilities
to the organization. To fully understand the "why" of an organization,
it is important that its context be described. These factors become more
critical when comparing military and non-military organizations because
processes and functions found in one organization may be inappropriate
in the other due to different contextual demands and constraints. Five
principle contextual factors are included in this model; societal role,
uncertainty, technoluy,, human resources, and other organizations and agencies.

2.2.1 Societal Role. The organization's function in society is based upon

the organization's original charter and its primary objectives (Porter, et al,
1975). Societal roles are generally conceived of in broad terms and have
been used to classify organizations. Blau and Scott (1962) proposed a

classification scheme based on the concept of prime beneficiary, i.e., who
benefits the "membership", that is, the military. Some non-military
organizations primarily benefit the owners and outside clients. However,




a non-military police helicopter maintenance organization may be more similar
to a military organization than would an airport service facility with respect
to societal role.

2.2.2 Uncertainty and Complexity. Burack (1975) suggests that contextual
factors can be identified by degree of unc i tainty and complexity.
Uncertainty and complexity refer to the consistency and predictability of
the components of the environment that directly impinge on the operation
of the organization. These components include such things as customer

demand, manpower, supplies, and technological change.

Burns and Stacker (1961) found that very different types of
management systems arose depending upon the stability of the crganization's
environment. With stable environments, operations and working behavior
were governed by instructions and decisions issuad by supervisors' tight
command hierarchy with intormation flowing up and decisions and instructions
flowing down, almost a classic military stiucture. But where there was a
rapidly changing environment, a more "loose" operation developed; formal
definition in terms of methods, duties and power were reduced, interaction
ran laterally as well as vertically, communication between people of
different ranks tended to resemble lateral co-equal consultation, almost
the antithesis of a classic military structure. Further, if an organization's
structure and function does not match its environment, the organization will
be less effective than when structure and function match the environment
(Lawrence and Lorshe, 1967).

It is important, therefore, to assess the uncertainty and complexity
of the environments of the organizations studied. Suggestions for altering
the military organizatiu.a must take the reality of environment into consideration.
Some non-military modes of operation may not be efficient for the military
because of differences in their environments.
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2.2.3 Technology. Technology can be defined as the “techniques used by
organizations in work-flow activities to transform inputs into outputs”
(Porter, et al , 1975). Chapple and Sayles (1961) term technology as who
does what with whom, when, where, and how often. There is a controversy

in the Titerature over the dominance that technology has in determining

the basic operating structure and organizational characteristics. Woodward

(1958) believes technology is the major determinant of structure and function.

Pugh, Hickson, Hinings, and Turner (1969) on the other hand, argue that
size is the major determinant. Pennow (1967) asserts that organizations
cannot be compared unless their technology is similar while Hickson, Pugh
and Pheysey (1969) state that there are principies that nold across
organizations irrespective of task and technology. Fortunately, in the
current stucdy, this variable is being held constant by concentrating effort
on the maintenance of a single type of helicopter.

2.2.4  Human Rescurces. The contextual factor of human resources addresses

the types of people (ability, motivation, etc.) that an organization has
availatie to it. This impacts on the functioning of the organization and
its ultimate effectiveness in various ways. Availability of human resources
effects the selection, placement and training function of the organization.
In addition, it impacts on the choice of control mechanisms and work
structures. For example, Porter, Lawler and Hackman (1975) suggest that
employees who are more educated or skilled resent tight controls, especially
when activities are not well specified. Further, not providing enough

structure to activities for low skill level employees can also be frustrating.

Individuals with strong higher order needs (e.g., self-actualization,
autonomy) prefer organizations with informal atmospheres and less structured
activities; whereas individuals who do not possess these traits perform more
efficiently in more structured organizations.

Military and non-military maintenance organizations differ widely
in the availability of human resources. Non-military organizations can
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require FAA A&P licenses for its mechanics; the military cannot because
they are not available in sufficient numbers. The motivation of military
and non-military personnel may differ on important dimensions of need,
expectations, etc., and this must be documented and considered.

2.2.5 Other Organizations and Agencies. For non-military maintenance

organizations, government agencies, principally the FAA, set regulations

which impact the organization. FAA maintenance requirements, mechanic

Ticense requirements, and reporting requirements, etc., all effect the
operation and effectiveness of the organization. In addition to the government
agencies, non-military maintenance organizations must deal with the helicopter
manufacturer on such things as parts availability, service on major components,
service directives, etc.

The military is also impacted by other organizations and agencies.
Their budget, procedures, etc., are often decidec by other parts of the
military and government. The military must also deal with the helicopter
manufacturer in many of the same ways a non-military operator must.

It is critical that these other organizations and agencies be
identified and their impact assessed. It is possible that some incentives

and disincentives for effective maintenance arise from these outside agents.

2.3 Organizational Inputs

Organizational inputs are viewed from the perspective of the work
unit. The organization impacts the work unit through two major cets of
factors, structural and operational. Structural factors involve the physical
structure and arrangement of the organization. Structural factors include
size, administrative ratio, shape, span of control, and dispersion.
Operational factors involve function and process and include such factors as

oy b
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formalization, communication, job design, policies and philosophies, work
demands, pay and promotion, and selection, placement and training. Attention
to both sets of factors, structural and operational, provide the greatest
understanding of behavior in organizations (Porter, et al., 1975).

2.3.1 Size. The size of an organization is usually thought of in terms
of the number of employees rather than other measures such as amount of
assets. Researchers have been unclear with respect to what entity was
being measured: total organization; major subunits, or functional woik
units. The research of Pugh, et al (1969) found size to be strongly
correlated with the structure of activities including specialization of
roles, standardization of functions and formalization of rules and
procedures. This is supported by the work of Hall, Haas and Johnson (1967).
Porter and Lawler (1965) reviewed twenty-three studies and found in all
but three cases that as a work group size increases, job satisfaction
decreased, and absenteeism, labor disputes and turn-over increased. To
compare organizational effectiveness between organizations, the size,
especially work unit size, must be taken into consideration.

2.3.2 Administrative Staff Ratio. The administrative staff ratio is
defined as the number of administrative (managing, supervision, foremen,
clerical personnel) divided by the number of maintenance workers (Melman,
1951). This variable may often provide insight into comparisons of

military and non-military organizations. Generally, the larger the ratio
the greater the division o€ Tabor and the more complex the control structure

of the organization.

2.3.3 Shape. Shape is defined in terms of the number of levels in an
organizational hierarchy in relation to the size of the organization. If
an organization has many levels in relation to its size, it would be termed
tall. Another organization with few levels in relation to its size would

be termed flat.




There is evidence (Woodward, 1958; Hickson, et al , 1969) that
indicates that the total number of levels in the organizational hierarchy
is related to the degree of technical complexity that is utilized.

Kaufman and Seidman (1970) found that both tall and flat structures

existed in a sample of governmental agencies. The evidence supporting
which is the best structural design, flat or tall, is sparse and
inconsistent. There is evidence that suggests that in smaller organizations
managers are more satisfied with a taller structure (Porter and Lawler,
1965). Here again, as with size and administrative ratio, the differences
in shapes between military and non-military organizations may provide clues
to differences in overall effectiveness.

2.3.4 Span of Control. Span of control is defined as the number of
subordinates reporting directly to a supervisor. Large work groups do not
necessarily require large spans of control. If another level of supervision

(e.g., foreman) is inserted so that a few workers report to a foreman ana
a few foremen report to a supervisor a small span of control is achieved.
In geneial, flat organizations have a larger span of control than do tall
organizations of equal size. Span of control can have an impact on
worker's feelings of autonomy. The degree of feedback given workers about
their performance, the closeness of supervision afforded, and the upward
flow of information affect personnel productivity and satisfaction. It

is important, therefore, that the span of control be measured in each
organization included in the present study.

2.3.5 Spatial Dispersion. The spatial dispersion of an organization
refers to the number of spatially separated places in which the members

of the organization work. Spatial dispersion is related to other structural
factors. Fo: example, the relative size of the administrative component
increases as spatial dispersion increases (Anderson and Wauriv, 1961).

Pugh, et al (1969) found that in dispersed organizations, the workers

had more discretion in how they were to carry on their day-to-day activities
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and they had more control over the work that was to be done. Spatial
dispersion, therefore, must be assessed and analyzed to determine what
impact it has on maintenance effectiveness. It is likely that military
maintenance will be more dispersed than non-military and this could result
in differences in worker attitudes and overall effectiveness.

2.3.6 Formalization. This factor deals with the extent to which rules,

standards, procedures, etc. exist which indicate how activities are to be
carried out. Inkson, Pugh and Hickson (1970) have developed an objective
scoring system for measuring formalization by assessing the number, type
and distribution of rules, standards, procedures and documents. Current
thinking (Hall, 1972; Porter, et al , 1975) is that no single degree of
formalization will be appropriate for all organizations nor even for all
units within the same organization. The military is noted for its high
degree of formalization. This may impact on the attitudes of maintenance
personnel. They may feel a lack of responsibility, autonomy and self
esteem, but it may engender a sense of security and certainty. The degree
of formalization may act as either an incentive, disincentive, or both.
This was explored in the present study.

2.3.7 Communication Processes. There are several dimensions to the
communication process: the degree ¢f communication, the direction of

communication, existence of formal and informal channels, the quality of
the communication, and the speed of the coimunication. Katz and Kahn

(1966) identified five elements of downward communication which need to

be assessed to understand the operation of that aspect of the communication
channel: (1) job information, (2) rationale for the task, (3) information
regarding procedures and practices, (4) feedback regarding performance, and
(5) ideology to get subordinates to accept and believe in the organization's
goals. Katz and Kahn categorize upward communication into four types; what
the person says (1) about himself, his performance and his problems, (2)
about others and their problems (3) about organizational policies and practices,
and (4) about what needs to be done and how it can be done.
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It is possible that military and non-military organizations differ
in the degree to which each of the components is stressed with resultant
differences in personnel attitudes and behavior. An analysis of the degree
and quality of each type of communication may offer insights into the
effectiveness of sources of incentives and disincentives in the organization.

2.3.8 Organization of Work. How the organization structures the work

for the primary work unit is an important determinant of work unit
performance and attitudes. The traditional approach to the design of
jobs (Taylor, 1911) held that the job should be simplified, standardized
and specialized. This type design had the expected advantages of minimal
training requirements., low skill requirements and worker inter-changeability.
Job design was thought of in terms of what a man can do rather than what
he is willing to do (Swain, 1973). Traditional job design turned out not
to have the expected economic savings due to high rates of turnover,
absenteeicm, grievances (Lawler, 1973) and in some cases, sabotage (Swain
1973). Some individuals have a need for jobs that are more complex,
challenging and interesting. Davis (1961) suggests that job designs can
be classified as (1) process-centered or equipment-centered, (2) worker-
centered, or (3) a combination of equipment- and worker-centered. In

the first case, work tasks are specified and organized from the point of
view of the job to be accomplished. That is to say, a worker's tasks are
organized to maximize his output and to simplify the sequence of activities
which he must perform. At the other end of the continuum, the worker-
centered approach organizes; the work tasks to maximize worker satisfaction
and participation. The assumption of the latter approach is that high
productivity will be maintained with high worker involvement in and
identification with his job.

Herzberg (1968) contends that by increasing self-authority,

accountability, decision making, reduction of controls, etc., workers
will gain greater job satisfaction. According to this view, satisfaction
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is the result of responsibility, achievement, recognition, and growth.

After studying Herzberg's principles of job enrichment as they apply to
military aircraft maintenance crew chiefs, McIntire (1974) gave several
recommendations, as follows: Each crew chief should be assigned a specific
aircraft and be given a voice in making the maintenance schedule. This

would alleviate shifting of responsibilities while maintaining accountability.
Having crew chiefs complete the work they begin on their own aircraft would
allow closure, feedback of effectiveness and increase job identity. Crew
chiefs should be allowed specialized training enabling them to become

experts in their field.

Using a similar approach to job design, Schwartz (1976) redesigned
a Navy facilities maintenance operation aboard a ship by establishing a
maintenance team, identifying tasks, development o7 information and work
scheduling system, allocating proper equipment, and implementing a tra’ning
program. Results from applying this redesign demonstratec a reduction 1n
maintenance man-hours, improved appearance and cleanliness, and an increase
in job skills and knowledge. In a related study of present military
maintenance job designs, Cantrell, Hartman, and Sums (1967) found that during
an average 45.4 hour work week, Air Force mechanics spent about 27.4
hours working on their primary tasks and about 11.6 hours were spent sitting
around waiting for parts. The most frequently elicited comments from airmen
were: (1) being kept on duty when there was nothing to do and then called
in from their scheduled off-duty time, (2) the fact that they were required
to do busy work, and (3) the arbitrary and unrealistic work schedules
imposed. Cantrell, et al, indicated that work schedules were under the
control and authority of the local commander.

2.3.9 Rewards and "unishment. Rewards and punishments given by an organization
include pay, promotion, recognition, transfer, demotion and termination. In
the military, other forms of rewards and punishments are also possible.

Not only the type and frequency of rewards ard punishments need to be
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documented, but also the basis for administering them must also be considered.
Lawler (1971) indicates that when rewards are made contingent on good
performance, motivation to perform increases. An individual is likely to
feel dissatisfaction if he perceives himself to have a higher input than
other people who are receiving the same level of reward (Lawler, 1973).

Since improper reward allocation leads to dissatisfaction and dissatisfaction
leads to turnover, then extrinsic rewards may affect the decision to remain
at an organization. Lawler (1973) indicates that dissatisfaction seems to
cause turnover due to individuals searching for more attractive alternatives
elsewhere, and because it influences the perception that the job will

provide future rewards they desire.

The purpose of an incentive system then is to provide the worker with
the greatest job satisfaction and at the same time, motivate him to work
with greater efficiency to obtain organizational object -.5 (Hamilton, 1964).
An incentive system geared only toward increased output may not be appropriate
for avaiation maintenance where quality is a key factor. Therefore, an
incentive system for aviation mechanics should motivate personnel to work
rapidly, but maintain quaility standards. Porter and Dubin (1975) suggest
that an incentive system should allow for different rewards to be given to
people doing the same class of work, depending on their performance. The
organizational psychology literature is consistent in its directive to tie
rewards directly to good performance. Lawler (1971) indicates that when
rewards are made contingent to good performance, motivation to perform

increases.

It is generally recognized that individual incentives are received
with greater enthusiasm by the worker than group incentives. Employees in
larger groups often see less relationship between their performance and
the reward. It appears that the worker in the military may be evaluated
more in terms of comparisons with co-workers than in comparison to set

job standards.
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2.3.10 Selection, Placement and Training. The selection procedures and

criteria must be documented in the organizations under study. It is possible
that the military, due to the contextual factor of the human resources
available, may have lower selection and placement standards than do non-
military organizations. This will influence how the work is organized, the
degree of formalization needed and the overall effectiveness of the maintenance
organization.

Training requirements are dependent on the caliber of the personnel
selected. Information concerning selection for training, amounts and degrees
of training, proficiency testing, effectiveness of training, refresher
training, and on-the-job training must be obtained to facilitate comparisons
between military and non-military organizations. The military is noted for
its extensive investment in training. It is possible, that mainteH ince
personnel learn many skills they never use on the job. This may negatively
influence their motivation and affect their performance.

2.4 Work Unit

2.4.1 Supervisor. Supervisory style influences organization effectiveness
because it influei.ces the motivation of the worker as well as satisfaction,
turnover, and absenteeism (Lawler, 1973). Early studies of leadership
(Katz, Macoby, and Morse, 1950; Fleishman and Harris, 1962) identified two
major leadership patterns; task or structure-oriented and employee or
consideration-oriented. Likert (1959) states that the supervisor who is
supportive, friendly, and sensitive will obtain higher productivity than
supervisors who are not. Katz, et al (1950) and Korman (19€3) found 2
relationship between consideration and productivity. Vroom (1964) indicates
that the amount of consideration whon by a supervisor is positively related
to work unit efficiency. Other research (Fiedler, 1964) suggests that

the most effective style of leadership depends on situation factors.
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The supervisor influences the giving of organizational rewards and
punishments and also can influence the focal man's perceptinas of what rewards
and punishments should be, whether they are distributed based on performance,
and whether the focal person is being fairly t-eated.

2.4.2 Co-Workers. Co-workers of the immediate work environment contribute
to the rewards and punishments received on the job. Friendly co-workers can
affect overall effectiveness of the work unit. The group norms establish
effort Tevels for the group and serve to filter perceptions of the
organization and its functioning. It is possible that military work units
are closer knit and interact more off the job than non-military, due to the
common living conditions often encountered in the military. Work group
norms may be more potent in such situations since sanctions for violating
the norms can extend off the job as well.

2.4.3  Work Environment. The environment in which a man works can directly

affect his performance. Environmental effects on performance are exerted

in two primay ways: (1) the environment may be such as to degrade a

sensory modzlity directly, and (2) the environment may introduce physiological
stresses which indirectly affect sensory or motor performance. Some of the
environmental factors that have been found to influence performance include;
level of illumination (Kopkinson and Collins, 1970; McCormick, 1970),

noise (Jerison, 1959; Boggs and Simon, 1968; and Eschenbrenner, 1971), and
weather conditions (Fox, 1967; and Axer, MacNail, and Levny, 1972). A
comparison of organizational effective:ess should take into consideration
differences in work environment between organizations.

The military, when engaged in national defense, is sometimes forced
to work under more adverse conditions than non-military. For the organization
to be studied, the work environment must be described and information sought
to assess its probable impact on the work unit.
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2 4.4 The Focal Person. The focal person is the maintenance person within
the work unit. His behaviors and attitudes are influenced by a variety

of factors including the supervisor and the co-workers ot the unit. A
particular supervisor may affect performance and satisfaction through
supervisory style or the control of rewards. The co-workers are also an
influential factor upon the focil person because this group acts to establish
work norms, as referent to compare perceptions, for informal communication
sources, and interpersonal gratifications. These interactions take place
within a physical work environment, which itself influences the focal
person's interactions with the other members of the work unit.

The cumulative and interactive effects of the supervisor, the
co-workers, the organization inputs, and the man himself all affect the
individual's subjective perceptions concerning the organization, the part
he plays, and his performance. Individial's perceptions are more important
than the objective reality of a situation. For example, a supervisor may
Je concerned about his workers, supports them and listens, but if the
workers do not perceive this, they will act as if it were not so. If their
job is critical to the efficient operation of the organization, but they
perceive that it is meaningiess and worth little, they will behave as they
perceive. Discrepancies between what is, and what is perceived often point
to problems in communication.

It is for this reason that the subjective perceptions of the focal
person are so central to the investigation of organizations. In essence,
his perceptions of the organizational inputs, and their interactions, as
well as his perccptions of the work unit and the organizational outputs,
must be assessed to truly understand the nature and impact of various
incentives and disincentives existing in the organization.

2.4.5 Subjective Perceptions. The perception of individuals affects the.r
attitudes and performance. Reality has its major impact through perceptions
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of the reality. The focal person's perceptions of, and attitudes about,
each of the factors identified in the model and subsequently uncovered
during additional site visits, must be assessed. Comparisons can then

be made between military and noen-military organizations. The differences
can be related to the objective reality of the situations and organizational
effectiveness. In this way, incentives and disincentives can be isolated.

2.5 Organizational Outputs

2.5.1 Productivity, Job Attitudes, Counter-Productive Behavior. Productivity
is defined along two dimensions; quantity (how much) and quality (how well).
Satisfaction, a job attitude, is an internal subjective state of a particular
individual. Satisfaction is generally conceived as a psychologica! feeling

of contentment resulting from receivina znough of a desired object. More
recent theories of satisfaction des~ribe it as a function of the relationship
between what a person wants from the jub and what he perceives it is offering
(Locke, 1969), or the difference between what a person thinks he should
receive from the job and what he actually does receive (Porter, 1961). The
relationship between satisfaction and performance is controversial in the
literature. Many psychologists felt that satisfaction caused good performance,
but reviews (i.e., Vroom, 1964) of this literature showed the relationship

to be weak. Lawler and Porter (1967) postulate that performance causes
satisfaction because good performance produces rewards that make individuals
satisfied. Satisfaction will, therefore, be correlated with performance

only when performance ieads to equitable rewards. Satisfaction is strongly
correlated (negyatively) with turnover and absenteeism (Lawler, 1973).
Turnover, absenteeism, grievances, and sabotage are elements of organizational
output, called counter-productive behavior, and cannot be ignored when
evaluating the overail effectiveness of an organization.

2.5.2 Organizational Effec*iveness. Organizational effectivcness is the
extent to which an organization obtains its specified goals. The determination
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of effectiveness depends, in part, on how well the goals are defined and the
validity of the instruments used to measure goal attainment. Productivity,
satisfaction, and counter-productive behaviors are the major components in
organizational effectiveness.

Various dimensions of organizational effectiveness hive been
identified in the literature (Campbell, 1973; Mahoney and Weitzel, 1969;
Seashore and Yuchtman, 1967). The dimensions of Campbell (1973) provide
a theoretical framework which encompasses the major elements found elsewhere
in the Titerature:

(1) Overall effectiveness --achievement of objectives

(2) Quality--quality of service or preaduct

(3) Productivity--quantity of product or service provided

(4) Readiness--probability that an organization could successfully
perform a specified task if asked to do so

(4, Efficiency--ration of units produced to cost incurred to
produce them

(6) Profit or return--percent of resources left over after cost
obligations

(7) Turnover or retention--amount of voluntary terminations

(8) Absenteeism--frequency of unexcused absences on the job

(9) Morale--a group phenomenon involving extra effort, goal
communicality and feelings of belongirg




(10)

Evaluations by external entities--evaluation by external
individuals that have interacted with the organization
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3. SITE VISITS AND INTERVIEWS

3.1 Method

3.1.1 Initial Site Visits. To provide a basis of information from which

to develop meaningful data collection instruments, several initial vists
were made to selected civilian and military helicopter maintenance
organizations. Initial military site visits were made to the OH-58
System Manager of the Directorate for Weapon System Management, U.S. Army
Aviation Systems Command (AVSCOM), St. Louis, Missouri. AVSCOM is
responsible for management of the entire Army aviation fleet, including
matters of aircraft acquisition, deployment effectiveness and utilization,
cost and maintainability. The office of the OH-58 System Manager is
specifically responsible for Army-wide OH-58 maintenance data reporting,
fleet utilization, and costs of ownership.

For a preliminary view of maintenance groups and procedures in a
military helicopter user organizatior, initial vists were made to
Fort Ord, California, the home of the 7th Infantry Division, with both
divisional and non-divisional helicopter units.

Initial vists to four civilian helicopter organizations also provided
preliminary observations of maintenance practices by civilian users.
Considerations of maintainability in the OH-58/206 design and maintenance
technical support services were identified in a visit with the OH-58/206
helicopter manufacturer, Bell Helicopter Company, ft. Worth, Texas.

Visits with the Bell Helicopter Company Service Center, Van Nuys, California,
and with the Los Angeles Department of Transportation, Van Nuys, California,
Arizona Helicopters, Inc., Scottsdale, Arizona provided preliminary information
on maintenance organizations and procedures from the point-of-view of

L
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civilian helicopter users and owners.
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3.1.2 Development of Interview Forms The initial site visits, in

addition to the model of organizational effectiveness outlined in Sectiun

2 of this report, served as the basis for development of the interview

form. The interview, itself, was semi-structured. Specific topic areas,
corresponding to the elements of the organizational effectiveness model,

were addressed. Specific lead questions were asked with the direction of
subsequent questions being dictated by the answers given. This procedure
allowed meximum flexibility with assurance that relevant topics would be
addressed. The specific lead questions or areas are contained in Appendix A.

The interviews were designed to serve two purposes. First, they
served to tfamiliarize the project team with the organization and climate
of military and civilian maintenance organizations. Second, they served
to isolate and focus attention on potential organizational incentives
and disincentives which might affect military maintenance efficiency and/or
effectiveness. As such, they were not intended to yield precise
quantitative data, but rather were intended to help formulate generalized
qualitative descriptions and hypotheses.

3.1.3 In-Depth Interviews. In-depth interviews were conducted at the

following military and civilian installations:

7th Infantry Division
Fort GOrd,
Monterey, California

111 Corps, including the 2nd Armored Division, the
1st Cavalry Division and the 6th Cavalry Brigade
Fort Hood,

Killean, Texas

Helicopter Training Squadron #8
Naval Air Station
Whiting Field, Florida
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ERA Helicopters, Inc.
Anchorage, Alaska

Anchordage Helicopter Service
Anchorage, Alaska

Sea Airmotive
Anchorage, Alaska

Arizona Helicopters
Scottsdale, Arizona

Bureau of Transportation
Los Angeles, California

Interviews were conducted at all levels of the maintenance
organizations, from mechanics to conmanding officers. No attempt was made
to sample systematically or in a truly random fashion; instead, interviews
were held on an "as available" basis. In all, 22 military and 10
civilian supervisory personnel were interviewed.

3.8 Findings

Based on the interviews conducted, and documents obtained,
comparisons were made between civilian and militery organizations. The
dimensions of the mode! described previously in Chapter 2 are used to
provide a format for organizing the comparisons. Where appropriate, references
to other published data are integrated with the present comparison.

3.2.1 Objectives of Maintenance Organizations. Organizations develop

to achieve specific goals and objectives. Goals and objectives are important
in determining the structural and operational features of an organization.

To a great extent, the differences between military and civilian organizations
may be attributed to different goals and objectives.
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The primary objective of military maintenance units is to support
the overall mission requirements of the parent military unit. This
support objective consists of insuring that aircraft are available when
required. Present Department of the Army standards require 70% availability.
Cost does not seem to be a major component in the evaluation of maintenance
efficiency and effectiveness. From the observations made during the
preliminary analysis, it would seem that a unit would be considered effective
if it maintained the 70% availability standard no matter how many man-hours
were expended, parts were consumed, or dollars were spent, within liberal
limits. Thus, it would seem that the goal of meeting established availability
standards, without much concern for cost, may be a major cause of higher
military maintenance costs.

The primary objectives of civilian maintenance stress providing
cost effective maintenance and supporting the objectives of the user
organization, including maximizing profit and expansion of the market.

In pursuit of tinis goal, civilian or ganizations stress efficiency rather
than availability of aircraft.

Differences between military and civilian goals and objectives
are most evident in the way jobs are designed, the emphasis placed on the
task of maintenance, and the qualifications and skills required of the
maintenance personnel.

3.2.2 Organizational Structure Variables. Military units are classified

as divisional and non-divisional. Divisional units are ir _gral parts

of the potentially mobile forces and parform flight oper..ions as part

of the Division's missions and activities. Non-divisional units are
assigned to the military post rather than the division itself, and perform
general flight operations associated with post activities. In addition,
the non-divisional units can be cailed upon to support and supplement
divisional units.
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Military maintenance is organized as a hierarchical structure,
with more complex maintenance activities performed by maintenance groups
at higher levels in the hierarchy. Currently five levels are used by
the U.S. Army; Operational, Organizational, Direct Support, General Support,
and Depot levels. In the near future, the Army will move some Direct Support
functions to the Organizational level and combine it with Operational
Tevel to form a new Organizational level maintenance. Some General Support
functions will move to the Depot level. The remaining Direct and General
Support functions will be combined into a new Intermediate level maintenarce.
The result will be three levels (Organizational, Intermediate,and Depot)
instead of five. An individual maintenance person is assigned to a work
unit which performs maintenance duties of one specified level of maintenance.
Normally, military maintenance personnel do not move from one level of
the hierarchy to another.

Operational maintenance is performed by the operator of the
equipment and includes routine, daily tasks such as visual inspections of
controls and displays at the equipment operator's station. Since this
level of maintenance does not include any specific maintenance training,
technical manuals, or tools, the next level, the Organizational level, can
be considered the first level of maintenance for which specifically-trained
maintenance personnel are required. Organizational maintenance includes
duties of preventive maintenance, troubleshooting, and minér repair actions.
These duties, performed by a crew chief, usually include general aircraft
cleaning and systematic inspection to discover and correct defects before
serious damaage or failure occurs. Personnel of organizational maintenance
units have daily contact with the aircraft, performing their maintenarce
duties before and after every flight. The objective of organizational
maintenance is to provide operationally ready aircraft for mission support.

Maintenance at the Direct Support (DS) and General Support (GS)
levels is performed in support of organizational maintenance units.
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Although circumstances may vary depending upon the physical locations of
the various maintenance units, DS and GS maintenance personnel do not
usually have daily contact with any specific aircraft. Rather, aircraft
are deliv.red to the DS or GS facility as maintenance needs arise for
those aircraft. Activities performed at this level include repair,

replacement, alignment, calibration, etc., of components or major aircraft

systems. DS and GS level personnel may also be responsible for recovery
and repair of downed aircraft in the field. These activities generally
include those maintenance tasks which require skills or tools which are
not available to an organizational level mechanic "on the flight line".

Direct Support and General Support maintenance is generally
performed by uniformed military personnel of a division maintenance
company for divisional units. For example, in the 7th Infantry Division,
the 7th Aviation Maintenance Battalion is responsible for DS and GS
maintenance of the OH-58 helicopters. However, for non-divisional units
of an Army post, DS and GS level maintenance may be performed by civil
service personnel throigh the office of the Director of Industrial
Operations (DIO). DIO can also perform DS and GS maintenance serv.res
for divisional units when the latter are overloaded.

Depot level maintenance is performed off-base at a specialized
repair depot. In the case of the OH-58, all depot repairs for all
aircraft in the Pemy fleet are performed at one centralized location.
Depot level maintenance includes such activities as overhaul and
remanufacturing of major subsystems. In this regard, depot maintenance
can be compared to civilian remanufacturing maintenance performed by an
airframe manufacturer or specialized engine or transmission overhaul
company. Oecause depot level maintenance is not performed by the user
group, i.e., division or post, this level of maintenance is excluded
from the present study.

3-6
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Table 3-1 from the Organizational Maintenance Manual, Army

Model OH-58A Helicopter (TM 55-1520-228-20), illustrates the types of
maintenance activities to be performed and the maintenance level that

is expected to perform each activity. The letters 0, F, H, and D represent
the maintenance levels of Organizational, Direct Support, General Support,
and Nepot, respectively. As indicated by the table, a greater percent of
Organizational maintenance time is spent performing inspection tasks:
whereas, the concentration of Direct Support and General Support maintenance

effort is on repair and replacement tasks.

Civilian maintenance organizations, uniike those in the military,
do not have hierarchical structures. In fact, civilian maintenance
structures are centralized. That is, activities which would be performed
by Organizational, Direct Support, or General Support levels in the
military are all performed by a single maintenance group in civilian
maintenance. This difference between military and civilian maintenance
organizations is illustrated in Figure 3-1. Military personnel are
assigned to one or another of the several tevels, but do not move between
levels. Civilian personnel work within the single maintenance level and
would be expected to work anywhere within that group.

Not only are civilian organizations centralized, but also the
maintenance personnel are less specialized. This lack of specialization
and the centralized organization means that civilian maintenance personnel
car be assigned to any task from routine inspections to vepair of major
subsystems. Military mechanics, on the other hand, can only perform
maintenance tasks described by their Military Occupational Specialty (MOS)
and the the Maintenance Allocation Chart.

Size of the functional work unit was not found to be dramatically
different for military and civilian organizations. The military work
unit size ranged from 25 to 115 people, while for the civilian, it ranged
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TABLE 3-1.

MAINTENANCE ALLOCATION CHART

GROUP NO.

{2)

FUNCTIONAL GROUP

MAINTENANCE

(3}

FUNCTION

INSPECT

TEST

SEHVICE

ADJUST

ALIGN

INSTALL

REPLACE

REPAIR

OVERMAUL |

RCBUILD

{4}

TOOLS AND
EQUIPMENT

(5)

REMARKS

ROTOR AND TRANSMISSION
SYSTEM (Cont)

Support Assembly, Collective
Transmission Assembly Main
Oil Pump Assembly
input Drive Quill Seals
Drag Pin Assembly
Pylon Support
' Oil Jets
Oil Filter Head Assembly
Temp Bul2
Thermo Switch
Filter
Screen
Valve Pressure
Chip Detector
Oil Cooler
Oil Traasfer Tube
Tube, Filter to Cooler
Hoses and Lines

Duct Installation Transmission

Driveshaft Assembly Trans-
mission

Seals
Freewheeling Assembly

Vaive Vent

Tail Rotor Driveshaft Assembly
Disc Assemblies

Bearings and Hangers
Gear Box, 90°

Seals

Tail Rotor Hub & Blade
Assembly

Tail Rotor Blades
Bearing

Tail Rotor Hub Assembly
Trunnion

HYDRAULIC SYSTEM
Pumg Assembly
Reservoir
Filter Assemblies
Filter Element
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MILITARY
3 LEVELS

GENERAL SUPPORT

DIRECT SUPPORT

'
+

ORGANIZATIONAL

CIVILIAN
1 LEVEL

MAINTENANCE
DEPARTMENT

FLIGHTL INE COMPONENT
MATNTENANCE OVERHAUL

FIGURE 3-1. MAINTENANCE ECHELONS
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from 15 to 100 pecple. Span of control, defined as the number of
subordinates reporting directly to a supervisor, for both the military and
civilian, was again found to be approximately the same with une supcrvisor
for approximately six workers. The organizational chart for a typical
maintenance operation is illustrated in Figure 3-2. As can be seen,
similar positions exist within the military and civilian crganizations.

The shape, referrring to the number of levels in an organizational
hierarchy in relation to the size of the organization, is different for
civilian and military units. In the civilian sites visited, there were
few levels between the top and the mechanics on the line. Civilian
organizations wei'e les; structured, had fewer rules and policies, and
placed a strong emphasis on initiative. Observations of military
operations showed the organization to be tall with many levels in the
hierarchy. We found in our preliminary investigation that there were
more rules and policies in the military and that perceptions nf the people
on top often did not match the situation on the line as described by
those on the line.

One of the major differen~~s between military and civilian
maintenance organizations is the spatial dispersion of the particular
maintenance activities. Civilians typically work in one centralized
location and all maintenarce is performed at that location. This may be
due, in part, to the skill level of the available mechanics. Civilian
mechanics have Airframe and Powerplant (A & P) licenses and are trained
to perform all maintenance activities. Hence, all maintenance activities
can be performed at one location. Military maintenance, on the other
hand, is highly decentralized and specialized, hence each level of
maintenance must be performed at a different locatio~ where the specialists
are located. Furthermore, ecch location is governed by its own management.
Therefore, instead of being one organization with three levels, it is more

o
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MIL ITARY
MAINTENANCE
OFFICER
ASS ISTANT
MAINTENANCE
OFFICER
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CHIEF CHIEF
CREW CREW
CHIEF CHIEF
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CHIEF
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like three separate organizations. It is possible that the goals of each
unit often conflict. Civilian facilities, in comparison, are centralized,
interrelated maintenance components working towards a single goal.

A conversation with an Organizational level maintenance supervisor
illustrated the potential conflicts resulting from the military's
maintenance structure. He indicated that for his unit to transfer an
aircraft to a higher level of maintenance, all Organizational maintenance
and paperwork had to be completed. The paperwork had to be signed by a
maintenance officer whose office was located six miles from the flightline.
The aircraft, along with the paperwork, was delivered to the Direct Support
(DS) or to the General Support (GS) maintenance battalion. For maintenance
to be performed that day, the aircraft had to be towed over before 10:00 a.m.
If the aircraft arrived after 10:00 a.m., maintenance would be delayed until
the next working day. He stated that on a few occasions, if DS or GS
maintenance personnel discovered small, insignificant omissions in the
paperwork, they would tow the aircraft back rather than calling and
straightening out the deficiency or just sending back the paperwork.

On several other occasions, the aircraft would sit outside the DS or GS
maintenance hanger because they were out on field maneuvers.

e

3.2.3 Traditional Incentives. Incentives can be positive or negative or
both. Positive rewards include salary, promotion, bonus, overtime pay,
compensatory time off, suggestion awards, shift preference, field trips,
task preference, advanced training schools, and praise. Negative incentives
include termination, reduction in rank, suspension, extra duty, and
reprimand. Table 3-2 shows the comparisons between military and civilian
incentives that were identified during the initial site visits.

i
¥

Salary in the military is generally lower than that found for civilians.
This is exemplified in the commonly heard platitude "you're not going to ¥
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TABLE 3-2.

POSITIVE

SALARY

PROMOTIONS

PAY BONUS
OVERTIME PAY

COMP TIME
SUGGESTION AWARD
SHIFT PREFE?ZNCE
JOB PREFERENCE
FIELD REPAIR TRIPS
ADVANCED TRAINING
PRAISE

NEGATIVE

TERMINATION
REDUCTION IN RANK
SUSPENSION

EXTRA DUTY
REPRIMAND

PERFORMANCE INCENTIVES

MILITARY

RANK
TIME IN GRADE
NONE
NONE
YES

YES
2

NO
NO
NO
YES

NO
YES
NO
YES
YES
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PERFORMANCE
FERFORMANCE
YES

YES

NO

SOME

YES

SOME

YES

YES

YES

YES
NO
YES
NO
YES
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get rich in the Army, but you'll never go hungry". Military pay, ranging
‘rom entry-level to experienced mechanics, is approximately $900 to $1300
a month. The pay range for civilian mechanics is from approximately $950
to $1450 per month. The pay figures for military, however, do not take
into account the medical, housing, commissary, post exchange, meals and
other benefits. Pay raises for military personnel come through promotions,
longevity, and cost of living increases. Promotions are based primarily

on time-in-grade. In civilian organiza+-as, personnel raises are based

on performance, as well as cost of living increases.

Civilian supervisors seem to motivate their personnel through other
means, such as overtime pay, suggestions awards, shift preference, choices
of task, field trips to repair downed aircraft, and advanced technical
training schools. In comparison, very Tew of these performance rewards
are apparently used by military supervisors. For instance, compensatory
time is supposed to be given for working extra hours in the military instead
of overtime pay. From our interviews, we found that compensatory time was
accrued on the books but rarely given. Supervisors indicated that they
wanted to give their .en the time off they deserved, but work demands
prevented it. One particular NCO said, "I still owe a man four days comp
time from one year ago." This was not an isolated case, for we found this
to be consistent throughout the military units interviewed. Military
personnel received rewards for suggestions that save money as do civilian

mechanics.

The interviews confirmed expectations that the principal incentives,
or motivators are praise and verbal reprimand. These behavior modification
techniques are used to a greater extent in the military. We asked a
maintenance officer how he got his men to work many hours, often 12 hours
per day, seven days a week, and still keep them motivated. He replied by
saing, "I can motivate a crew chief to work sun up to sun down by saying,

3-14
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‘atta boy, you're doing a good job.'" This officer explained that he was
able to do this because he believed the type of people that are currently
joining the Army are security conscious, in search of a home, and look
toward officers as father figures.

Military supervisors felt that those maintenance personnel that
draw flight pay (e.g., Huey mechanics) had an addad incentive and other
non-f1ight pay status mechanics were envirous. Pro-pay was mentioned as
a means for achieving equity. Civilian supervisors indicated that
advanced maintenance training was considered a reward and was desirable to
mechanics. In the military there is 1ittle opportunity for advanced
maintenance training.

For the military, negative incentives include reduction in rank,
extra duty, and reprimand; although supervisors expressed reluctance at
using extra duty/detail assignments as a form of reward or punishment.

One maintenance officer said that the only incentives over which he had
direct control were of the negative type and usualiy in the form of "chewing
a man out". Civilians use the threat of being fired, suspension without
pay, and reprimand. By in large, there appeared to be more disincentives
than incentives operating in the military situation.

3.2.4 Organization of Work. The interviews revealed major differences

in job designs between military and civlian maintenance organizations.

First, and most prevalent, is the prime responsibility of the maintenance
personnel. In the military, a mechanic's responsibility is to be a sold\er
first, whereas in civilian organizations, it is to be a mechanic. Thus,
scheduling of maintenance activities in the military can be haphazard,

if not impossible, because a mechanic is required to perform many duties

in addition to his aircraft maintenance duties. In some instances, these
other duties, such as barracks cleanups and inspections, firing range practice,
gas mask tests, burial detail, race relations courses, etc., may have
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priority over the irechanic's maintenance duties. For example, one crew

chief declared that "aircraft maintenance is something you do if you don't
have anything else to do." The result of these other duties is uncertainty

of schedules and delays in completion of maintenance. The call for personnel
to fill extra duties, details, etc. are usually received in the morning of the
day they are to be filled. Depending on the type of unit, the request

will be for specific named individuals (TDA units) or just a general manpower
requirement leaving the choice of specific individuals to the judgment of

the supervisor (TO&E units). Both arrangements make it difficult for a
supervisor to plan 0JT or make Tong range manpower work assignment plans.

The apparent lack of Tocal control over assignment to non-maintenance
duties affects not only the schedule of the overall work un{t, but also
the working schedule of individuai mechanics. According to discussions
with military maintenance supervisors, it is not uncomron to pull a
mechanic off a job to do other duties or to perform ‘ome other maintenance
task. Another mechanic will then complete the original maintenance job.
One mechanic said that, "all I want to do is work on my aircraft, but I
hardly ever get to."

The normal working day for military personnel is & .iours, but the
day ften extends upward to 12 hours. The apparent reason for the long
working days is that helicopter maintenance must be completed, but beczuse
of its apparent low priority, it is done only after other military duties
have been performed. Many supervisors reported that because of time
requirements of other duties, they only get about 4 or 5 hours of
maintenance work from a mechanic in a typical work day. These views were
supported by an evaluation of the 7th Infantry during a USAAAVS Aviation
Safety Assistance visit. Results of the evaluation are as follows:
"Maintenance of aircraft in the 7th Infantry is limited to 3.5 to 4 hours
per day, because of a higher priority given to other training. The fleet of
sophisticated aircraft assigned demands additional maintenance time for safer
operations".
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The impression obtained from these initial observations suggests
that scheduling markedly affects the effectiveness of a work unit.
Ineffective local control of a mechanic's duties apparently leads to
with (1) Tong working hours required to accomplish necessary maintenance,
(2) mechanic's expressions of little identity with or pride in their work
and, (3) duplication of effort when one person takes over an uncompleted
task.

The inefficient use of mechanics' time leads to several consequences.
0JT is less than adequate. Overtime is used to get an aircraft operationally
ready. On some occasions the person is given compensatory time, but,
often, because of the amount of work required, the person is never given an
opportunity to take it. If an individual is pulled away for extra duty or
detail, either the work he started is completed by someone else with an
increased chance of error, or the work is left unfinished until he returns,

resulting in a reduced OR rate.

It was the project team's opinion that the requirements for extra
duties and details and the current procedures for administrating it are
central components to many other problems expressed by the military during
the interviews, inciuding lack of technical competence, inefficiency, low
morale and low job satisfaction.

In contrast, a civilian mechanic's prime responsibility is to
perform maintenance tasks. As an apparent result, the organizatior of
work is markedly different. Rather than some days of 12 hour shifts,
the normal work schedule for civilians is 8 hours per day, five days per
week. In all civilian sites visited, mechanics generally finished the
jobs they started. Occasionaliy they would be pulled off for a high
priority maintenance job, but would go back to complete the first job.
Extra duties performed by civilian mechanics include cleanup duties;



from cleaning the cockpit bubble, to the hanger floor. However, in some
facilities, managers stated that they did not think it was cost effective
for mechanics to do general cleanup work, so other people were hired to
perform that function.

3.2.5 Selection, Placement, Training and Promotion. Selection, placement,

training and promotion in the military service is based primarily on the
needs of the service. Thus, @ person's technical specialty is largely
determined by the needs of the Army at the time of selection. This is
modified by saveral contingancies. On the one hand, the voluntcer Army
promises geographical location as an enlistment incentive. On the other
hand, a new enlistee may choose a career field if his Army General
Classification Test scores are sufficiently high in several career areas.
Additionally, as an incentive for re-enlistment, a serviceman can request a
change in career field. Following selection of an enlistee's technical
specialty and completion of basic training, the enlistee is sent to a
technical training school to be trained in a Military Occupational Specialty
(MOS). Two specialties are utilized with Army helicopter maintenance;

MOS 67 and MOS 68. Maintenance activities associated with MOS 67 include
preventative maintenance, troubleshooting and minor repair actions. This
is the classification held by a crew chief, who is the maintenance person
at the Organizational level of maintenance. Maintenance activities at the
Direct Support and Genera! Support level are performed by persons with an
MOS 68 classification. This specialty entails more specialized maintenance
duties than MOS 67.

Job placement in the military was mentioned as a problem during our
interviews. It was estimated that 10 to 15 percent of the mechanics are not
working on the helicopter for which they were trained. Supervisors expressed
the opinion that mechanics resent having to work on a helicopter for which
they were not trained. Mechanics consider themselves "Cobra mechanics" or
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"OH-58 mechanics" rather than as "helicopter mechanics". Civilians, on the
other hand, consider themselves helicopter mechanics and do not fecl they
have the "luxury" of specialization. Some of this resentment among military
personnel may come from expectations and role perceptions formulated during

formal training.

“aintenance training courses for MOS 67 and MOS 68 last for six
to eight weeks at the technical training school. These courses are designed
to teach the basic knowledge associated with maintenance activities.
Emphasis is primarily on verbal knowledge with a large portion of the
instruction presented in a self-paced mode, supplemented by tutorial instruction
as needed. Upon completion of technical training school, a person is still
considered to be a trainee and is expected to further 'earn and refine
his maintenance skills through on-the-job training (0JT). According to
the statements of maintenance supervisors, this reliance on 0JT is
particularly true for hands-on experience with the helicopter.

There was almost universal agraement among those supervisors
interviewed that mechanics straight out of technical schools are not competent
enough to carry out their job without close supervision. Orinions regarding
why technical school is inadequate centered around two points. Time in
school is too short and there is not enough hands-on training included.
Mechanics themselves complained that they do not learn enough from their
technical schoc) training; the major complaint being that they did not
receive enough hards-on training. Technical school course descriptions
allow for some hands-on training, but apparently because of budget
constraints, training consists almost entirely of written material.

A second complaint of the mechanics, as well as the supervisors,

was that mechanics rarely go back for renewal training. Additional training
is supposed to take place in the field through scheduled on-the-job training
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programs. However, the supervisors who were interviewed indicated

that adequate 0JT simply does not take place because they are too short of
personnel tp provide field training as well as perform regular maintenance
duties. The people we interviewed who were responsible for 0JT felt that
currently OJT is less than adquate. The reasons cited for this were that
personnel are constantly being called away for extra duties, details, etc.,
and hence could not be given properly sequenced 0JT. Instead, 0JT

i3 a hit and miss affair. Most penple felt that there are not enough
competent men in the operational units to give the quantity of good 0JT
required to bring new people up to competence. Many felt that there was
too much work to be done to take time out for adequate 0JT.

Because of the initial low level of competence of the personnel
and the difficulties encountered in giving enough quality 0JT, most
supervisors estimated that it took over one year before a new mechanic
could be trusted with routine maintenance without close supervision.

One supervisor commented that just about the time a mechanic becomes
proficient, he is shipped overseas. Another consequence of this slow
learning curve is that some supervisors feel compelled to do the work of
the mechanic to insure that it is done properly. This in turn reduced

the trainee's capability to perform his job. His supervisor then fills in
and so it goes up the line, each level filling in for the level below.

Some military units expressed manpower shortages, especially among
Technical In:pectors (TI's) in their units. In one case there were only
3 TI's although 7 were allocated. In such cases, competent mechanics may
serve as TI, although not formally trained for the job.

Another reason, some believe, for the lack of enough competent
mechanics is the "up or out" policy of the military. Supervisors felt that
many mechanics would like to remain mechanics and do not want to become
supervisors. Yet, usually in order to advance beyond E5 the person must
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move into a supervisory position. Supervisors believe that some mechanics
leave the military at that point to join civilian helicopter maintenance
organizations. The concept of an E6 master mechanic was mentioned as u
mechanism to reward competent rechanics who do not wish to be supervisors.

The skili levels of workers also determine the degree of autonomy
which is assigned to an individual mechanic. As discussed, the skill level
of military mechanics is less than that of civilian mechanics. As an
apparent direct result of this difference, a military mechanic has less
autonomy. For example, the military maintenance technical manuals give
specific details for performing each maintenance operation and the mechanic
is required to "go by the book". This requirement applies both to the
maintenance tasks that an individual is allowed or required to perform,
as well as to the procedures by which he performs a task. On the other
hand, according to the publications manager of the helicopter manufacturer,
¢ivilian maintenance manuals do not include detailed procedures for
performing tasks. Rather, the manuals describe the helicopter systems,
parts, and functions and give special instructions regarding unusual or
irregular maintenance procedures. Writers of civilian maintenance manuals
assume that civilian mechanics have the experience and skills to perform
most tasks with only occasional guidance from a manual. This assumption
was confirmed in discussions with civilian maintenance supervisors who
stated that their mechanics were expected to be able to perform all
maintenance tasks on the helicopter and that they consulted the maintenance
manual primarily for torque values and new or unusual procedures.

The interviews indicated that selection and placement in civilian
maintenance organizations is very different from military organizations.
Civilian organizations hire mechanics who are trained and, in many cases,
have several years of experience. A requirement for employment in all
civilian organizations is an Airframe and Powerplant (A & P} mechanics
license which is issued by the Federal Aviation Administration (FAA}.
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upon successful completion of a written examination and maintenance
performance test. The A & P license exam is usually taken following
completion of a two-year mechanics curriculum at a technical school.

A holder of an A & P license has sufficient training to perform most, if
not all, maintenance duties associated with most 1ight and medium weight
aircraft. The implication derived from the discussions with the military
and civilian maintenance supervisors, is that a holder of an A & P 17iense
is Significantly more skilled than an MOS 67 or MOS 68 qualified mechanic.
In particular, an A & P mechanic is expected to be able to perform a wide
variety of maintenance tasks, ranging from routine inspections and acdjustment
to the repair and replacement of major aircraft systems. On the other hand,
an MOS 67 or MOS 68 mechanic has training in specialized areas and is not
expected to be able to perform a variety of tasks.

In terms of the desired experience level of mechanics in civilian
organizations, philosophies varied among groups. In some cases, the
civilian organization only hired mechanics with several years of experience,
whereas other organizations would hire newly-graduated A & P mechanics.

This practice is apparertly influenced not only by philosophy, but also
by the experience levcl of the available labor pool. Interestingly,

all civilian maintenance supervisors stated that they would not hire personnel
who had been trained by the military. They felt that the training and
experience in the military is too specialized and that an ex-military
mechanic would not ¢ able to perform the full variety of required
maintenance tasks. For civilian mechanics, formal training does not end
with the A & P license. The initial interviews indicated that civiliar
organizations send their mechanics to special technical schools to learn
the maintenance procedures of specific aircraft. In the case of the Model
206 JetRanger, the helicopter manufacturer conducts courses in 206
maintenance at its factory in Ft. Worth. Several maintenance supervisors
stated that they use the promise of attendance at technical schools as an
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incentive for effective maiitenance performance. In addition to off-site
technical schools, many civilian organizations encourage further training
through use of on-site training materials. The effectiveness of the
encouragement to use these materials remains to be assessed.

3.2.6 Working Conditions. Another condition cited which reduces the amount

of productive time is working conditions. In many of the organizational
level units, maintenance work is carried out on the flight line with no tent
or shelter. During the summer, the helicopter skins get so hot that no
maintenance can be performed. In the winter it is so cold that manual
dexterity is impaired and work is slowed. The flight line is often a
considerable distance from tools and supplies. If a mechanic does not have
a required tool or part to effect a repair, time is lost while he goes to
get it. At the one Navy installation visited we found a potential remedy
for this. Special "kits" were prepared for each type of maintenance task.
The kit contained all required tools and parts for that repair. The
mechanics did not have tool boxes, but rather checked out a kit to do the
repair and then returned it. The Navy felt that this system, al‘hough costly
tc implement, reduced the number of lost tools, the amount of lust time

to retrieve forgotten tools and parts, the incidence of using improper tools
for a job, and chances of foreign object damage (FOD) to the aircraft.

3.2.7 Focal Person. On the basis of the interviews, it appears that divferences

in efficiency between civilian and military maintenance can be traced to
differences in personnel, as well as to the differences in organizations

that have been described above. In general, military maintenance personnel

are younger, less experienced, and less skilled than their civilian counterparts.
Certainly such differences can be attributed to the selection and training
policies of the respective organizations. However, the subjective perceptions
of the personnel are an important dimension which may contribute to each
individual's effectiveness within and responsiveness to the maintenance
organization. The individual's perceptions of their job and their place
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in the organization can be expected to influence the effectiveness of any

incentives which may be used. For example, the older civilian group may value

autonomy and promotions, while the military mechanics may place higher

emphasis on time off, vacations and verbal praise. The sunjective percentions

of the individual mech>nics are dealt with more extensively in the next
section with the data elicited from the Organization Incentives Inventory.

3.2.8 Supervision. Cantrell, et al (1967) found that poor job supervision
had a major negative impact on airmen's satisfaction and intent to reenlist.
Results from that study recommend that supervisors should be very carefully
selected, trained, and required to personally supervise the work of their
subordinates. They should interact with subordinates in such a way as to
provide recognition of sound, effective work, ind censure for incomplete,
unacceptable, or late work. Cantrell, et al, adds that mere rank or time-
in-yrade should not be used as the sole criterion for selecting supervisors.
McIntire (1974 umphasized the need to teach modern management concepts in
all military schools dealing with officers and supervisors. Furthermore,

he posited that decentralization and trust in the Tower echelons must filter
down from the top military and defense leaders. Delegation of authority

and responsibility to the lower echelons, he stated, may return the management

functions to the levels where they can best be accomplished.

The Tevel of supervision within a unit in this study is concerned
with first level and sometimes second level supervisors, depending on the
structural characteristics of a particular maintenance organization. Typical
titles of these supervisory positions are maintenance supervisors, in the
military, and foremen in civilian. It is possibie for a civilian mechanic
with less seniority, but with high technical competence and skill, to
become a supervisor over someone with more seniority. In the military,
supervision s based on rank which is primarily a function of seniority.
Higher rank, by definition, means superordinaticn regardliess of supervisory
ability. Technical competence was found to be generally very high with
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civilian supervisors, but was more variable with military supervisors. This
seems to support previous findings regarding the differential training and
supervisor selection requirements.

3.2.9 Organizational Effectiveness. The effectiveness of an organization
is often defined differently by individuals ot different levels of the
organization. At this point in our investigation, we are working or the

premise that there is a finite number of parameters which, when weighed

and combined, yield a perception or definition of organizational effectiveness.
These finite parameters can be grouped under three broad classes--productivity,
job attitudes, and counter productive behaviors. It is auite conceivable

that different levels in the organizational hierarchy weigh the importance

of these various parameters differently when assessing effectiveness. A
policy or practice may be perceived at one level as reducing effectiveness
because it negatively impacts on a parameter that is given a high importance
weighting and positively impacts on a low importance parameter. At another
level, hcwever, the same policy acknowledged to have the same effects,

might be considered as increasing effectiveness because at that Tevel the
relative importance weightings of the impacted parameters are reversed,

the positive now outweighs the negative. One cannot hope to understand

an organization unless the importance weighting of the people involved

are assessed. It is conceivable also that importance weighting are not

the same in civilian operations as they are in the military even at the

same level. A major part of this project was to delineate the relevant
parameters and assess the importance ratings of decision makers anu

evaluators at various levels of the organization.

At this juncture, we will briefly discuss che three major classes

of parameters that are involved, to one degree or another, in definitions
or organizational effectiveness.
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Preductivity. The Department of the Army has set standards of 70%
availability for aircraft. Army Aviation Systems Command (AVSCOM),
reports that the overall Army statistics for availability is 70%. It apoears
that a military organization would be effective if it maintained 70%
availability no matter how many man-hours were expended, parts consumed, or
dollars spent within liberal limits. Civilian organizations are also
concerned about availability, but they are also very cost conscious. Other
measures of productivity are maintenance man-hour per flight hour (MMH/FH)
and direct maintenance costs. Both of these measures show civilians to be
more efficient. The MMH/FH for the OH-58A for the military is 1.4 hours,
(AVSCOM,  1975) while for civilians it is .5 hours (Bell Helicopter Co., 1977).
Data show direct maintenance costs for the OH-58A for military to be $98.91
per flight hour (AVSCOM, 1975) compared to $33.23 for the 206B for civilian
operators (Bell Helicopter Co., 1977). These figures, however, are based on
different accounting methods and may not be precisely <omparable.

The relative cost irefficiency of military is highlighted by the
subjective impressions stated by the maintenance supervisors. Such impressions
are reflected in the comment that, "If we were out to make a profit, we
would be 1in receivership before grand opening."

Job Attitude. Job attitude refers to the subjective feelings of
personnel about their jobs, cc-workers, and work environment. It is
conceivable that lower echelons in an organization are more concerned
with the job attitudes of their men, while higher echelons are more concerned
with the consequences of attitudes. The consequences of job attitudes are
manifested in the third class of variables called counterproductive behavior.
Based on our findings it seems that, in general, civilian maintenance
personnel seem to have more favorable job attitudes than the military.

3.2.10 Summary of the Interview Findings. From our interviews, we uncovered 1
a wide variance in the importance placed on helicopter maintenance by the .
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various organizations studied. There is not a clean cut military-civilian
dichotomy. Within the military, the emphasis on helicopter maintenance
varies greatly. Infantry units, we found, did not place as  high priority

on aircraft maintenance as did aviation units

It was our general impression, that civilians place fewer competing
demands on their mechanics than do the military. In the Army, a mechanic
is a <oldier first, while in civilian organizations, he is a mechanic totally.
This "solder first" attitude may materially affect the overall efficiency
of military maintenance. There was a general concensus that mechanics
resent extra duties and details because it takes them away from what they

think is their primary responsibility, helicopter maintenaince.

During our interviews, it became apparent that, at the risk of
over simplifying, the military is motivated by considerations of effectiveness
while civilians are more efficiency oriented. At the operational levels,
in the military, the main criterion of successful performance is operational
readiness (OR). Men are worked overtime in order to improve OR. Parts
consumption appears secondary to OR. For civilians, on the other hand,
successful performance is measured in terms of cost to the organization
(i.e., man-hours, parts consumption) as well as maintenance quality.

Another important difference between civilian and military helicopter
maintenance units is the skill level of the mechanics and the range of
skills and tasks done by the individual mechanic. Civilian mechanics all
have A & P licenses and usually one to three years of experience before they are
hired. In addition, while they are employed they are often sent for
advanced training. Military mechanics have only a few weeks formal training
before starting. There is universal agreement among all those interviewed
that mechanics fresh out of technical training are not competent to carry
out maintenance except under close supervision.
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The military divides the maintenance task into three levels so a
complex repair might be passed through all three levels before it is
completed. Personnel at each level are specialized. A civilian mechanic
on the other hand, can and will do all phases and levels of maintenance.

He more often finishes a job he starts, rather than passing it on to another
person. One officer in the military indicated that mechanics in the
military become frustrated when they are not allowed to perform a higher
level of maintenance when they are capable of doing it.

As one civilian manager put it, he would not hire a mechanic straight
out of the military because they are too specialized and they "think supply
is a never empty shelf",

In summary, the interviews and site visits showed that* civilian
helicopter maintenance organizations differ from military organizations
along the following dimensions:

(1) Relative importance placed on helicopter maintenance.

(2)  Number of competing demands placed on mechanics time.

(3) Differential emphasis on effectiveness and efficiency.

(4) Skill level of personnel.

(5) Variety and range of skills used by the mechanics.
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4. QUESTIONNAIRE - SURVEY DATA

4.1 Method
Based on the information obtained during the initial site visits,

discussed in the previous Chapter, quantitative data instruments were

designed. These instruments were tailored to characteristics of the

maintenance organizations, including the terminology used by the personnel
i and the date records kept by the organizations. Questionnaires were used
to assess the members' own impressions of their jobs and job environments.
Survey instruments were used to obtain estimates of available manpower and
i maintenance efficiency/effectiveness.

Following the development of all data collection instruments,
visits were conducted at military and civilian sites listed in Table 4-1.
Two questionnaires were also administered during these site visits. The
questionnaires were (1) the Organizational Incentives Inventory and (2)
the Effectiveness Criteria Rating. The Weekly Performance Summary was
given to the supervisor of each military organization.

4.1.1 Organizational Incentive Inventory. This questionnaire was given

to the maintenance personnel in all organizations. A copy is contained

in Appendix B. Section 1 of the guestionnaire asks for basic

biographical information. Sections 2, 3, 4, 5, and 6 are the short form
of the Job Description Survey (JDS) developed by Hackman and Oldham (1974).
; Section 7 of the inventory asks the respondent to rate the degree to which

—— S -

various training experiences were helpful in providing skilis and information

e

necessary to successfully perform their job. Section 8 assesses

the perceived relationship between performance (outstanding or poor) und
various ccrsequences (good and bad). Different items are included in the
military and civilian forms (Appendix B). Section 9 contains 51 items not

covered in the previous 8 sections of the inventory.




TABLE 4-1. DATA ACQUISITION SUMMARY

Organizational Effectiveness Weekly
Incentive Criteria Pertormance
Inventory Rating Summary
Miiitary
IIT Corps 50 11 18
Fort Hood
Killeen, Texas
7th Infantry Div. 48 12 13
Fort Ord
Monterey, California
Helicopter Training Sqdn 8 26 3 7
Naval Air Station
Pensacola, Florida . - L
124 26 38
Civilian
ERA
Anchorage, Alaska 5
Anchorage Helicopter 0
Anchorage, Alaska
SeaAirmotive 5
Anchorage, Alaska
Arizona Helicopters 8
Scottsdale, Arizona
Bureau of Transportation 11
Los Angeles, Califurnia .
29
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The JDS portion itself assesses the following seven job dimensions
and eight satisfaction/motivation components:

(1) Skill variety. The degree to which a job requires a variety

of different activities in carrying out the work, which
involves the use of a number of different skills and talents
of the employee.

(2) Task Identity. The degree to which the job requires

completion of a "whole" and identifiable piece of work --
j.e., doing a job frum beginning to end with a visible

outcowe.

(3) Task Sirnificance. The degree to which the job has a
substantiai impact on the 17ves or work of other people --
whether in the immediate organization or in the external
environment.

(4) Autonomy. The degree to which the job provides substantial
freedom, independence, and discretion of the eaployee in

scheduling the work and in determining the procedures to
be used in carrying it out.

(5) Feedback from the Job Itself. The degree to which carrying
out the work activities required by the job results in the

employee obtaining direct and clear information about the
effectiveness of his or her performance.

(6) Fredback from Agents. The degree to which the employee

Whsieij ey ey ey

2ceives clear information about his or her performance
from supervisors or from co-workers. (This dimension is
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not, strictly speaking, a characteristic of the job itself.
[t is included to provide information to supplement that
provided by the Feedback from the Job Itself dimension.)

Dealing with Others. The degree to which the job requires

the employee to work closely with other people in carrying
out the work activities (including dealings with other
organization members and with external organizational
"(lients").

General Satisfaction. An overall measure of the degree

to which the employee is satisfied and happy with the job.

Internal Work Motivation. The degree to which the employee

is self-motivated t. perform effectively on the job --
i.e., t'ie employee experiences positive internal feelings
when working effectively on the job, and negative internal
feelings when doing poorly.

Satisfaction with Job Security.

Satisfaction with Pay and Other Compensation.

Satisfaction with Peers and Co-Workers (Social).

Satisfaction with Surervision. 5

Satisfaction with Opportunities for Personal Growth and
Development on the Job (Growth).

Growth Need Strength. Taps the strength of the respondent's .E
desire to obtain growth satisfaction from his or her work.
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Hackman and Oldham (1974) have shown the JDS to be a reliable and
valid measure of these job and satisfaction dimensions.

The complete inventory was administered to 20 civilian and 124
military mechanics. In the military, this included both crew chiefs and
DS-level mechanics. Both crew chiefs and DS mechanics will henceforth be
referred to simply as "mechanics".

4.1.2 Effectiveness Criteria Rating. It was postulated that supervisors

at different levels of an organization may have different models of how

to define organizational effectiveness. It is possible, for example,

that as we move up the organization, global criteria, such as availability
of helicopters, become more important than specific criteria, such as
turnover among personnel, waste (good parts replaced), or down time.
Differences in definition and criteria, if they exist, may account for
discrepancies in goals and procedures. The second questionnaire was
designed to assess the relative importance placed on various criteria of
effectiveness by three supervisory levels in the military maintenance

organization; these were defined as follows:

Level 1: Commanding Officer. Duties of people at this level

are to overview the maintenance activities in terms of accomplishing
the overall mission, rather than directly supervising the day-to-day
maintenance activities on the line.

Level 2: Maintenance Officer. People at this ievel are involved

with the day-to-day prcblems of accomplisning maintenance. Their
duties are to supervise maintenance acti/ities and communicate with
commanding officers concerning the overall effectiveness of their unit.

Level 3: Maintenance Supervisors. People at this level are

non-commissioned officers responsible for the immediate activity of
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the mechanics. They assign tasks and check on the quality of the work

being done.

Each respondent was asked to rate, on an eight point scale, how
important each of 24 criteria would be in his/her evaluation of the
overall effectiveness of a helicopter maintenance unit. First, all the
criteria were rated under the assumption of peacetime conditions, then
all the criteria were rerated under the assumption of wartime conditions.
A total of six questionnaires were obtained from Level 1 personnel, nine
from Level 2 and seven from Level 3. Civilians did not complete this
questionnaire. A copy of the Effectiveness Criteria Rating is contained

in Appendix C.

4.1.3 Weekly Performance Summary. In addition to the survey questionnaires
which pruvided a qualitative type of information, there was a need for more
quantitative information with respect to an organization's performance. The
purpose of the survey data forms was to draw relationships between the subjective
opinions of the mechanics with the actual performance of the unit.

The Weekly Performance Summary form was developed to measure
the actual available manpower and efficiency of military companies. 't
appears that units are staffed according to manpower surveys in relation
to statistical data concerning how many men are reguired to perform
maintenance on particular aircraft. Problems arise because the number
of men allocated does not take into account the fact that personnel are
constantly removed from their jobs to perform "other" training details.
The Weekly Performance Summary form was developed to illustrate the
relationship between manpower utilization and effectiveness measures.
The Weekly Performance Summary form is shown in Appendix D. Unfortunately

4-6



5

£

A

— e

[em—e]

E—

“
RS

y
]

S ——— T

[%

i_

civilian operators would not cooperate in filling out these forms. A
total of ten military units returned forms for approximately a four week
period.

4.1.4 Summary of DA Form 1352. The Department of the Army Form 1352 is
a monthly status report for military maintenance units, indicating

operational readiness measures. Our summary form of the 1352 was developed
to provide overall effectiveness measures of military maintenance units

as they are reported to higher levels of command. A copy of this summary
is shown in Appendix E.

4.2 Results

4.2.1 Population Description. Comparison of our military and civilian

samples shows only a few similarities. The attributes in common are:

(1) They are predominantly male (100% civilian, 90% military).

(2) Approximately one-half are married (59% civilian, 50%
military).

(3) About one-third have dependents (45% civilian, 38% military).
The differences., however, are both more numerous and more significant in
terms of probable impact on job performance. Compared to civilians the
military personnel:

(1) Are seven years younger {31 years civilian, 24 years military).

(2) Have less fermal education (24% of civilians have mcre than
two years college, compared to 2% of the military).
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(3) Have less specific helicopter maintenance training
(13 weeks civilian, 10 weeks military).

(4) Do not have their A&P licenses (93% civilian, 3% military).

Our military sample had a mean of almost two years in grade (22.3 months),
with almost five years in the service. This group, therefore, is not new
to military life, and many have alr:ady re-enlisted at least once.
Approximately 47% of our sample held a rank of corporal or higher. The
highest rank ot persons in our sample was Sergeant 1st Class.

A major incentive in any walk of life is to be doing what one has
chosen to do. In our military sample, the majority (87%) were doing what
they chose, that is, helicopter maintenance was either tneir first or
second career choice. Reiated to this was the finding that 82% of the
samble have first or second MOSs that match the helicopter they maintain,
i.e., 67V for OH-58 helicopters. During our interviews, we were told
that « mechanic often resents working on a helicopter for which he was
not specifically trained, e.g., a 67N or 67Y working on an OH-58. Overall,
however, it appears that mechanics were prettv w211 matched to helicopters.

The military, therefore, represents a younger, less educated, and
less experienced group. Most (76%) of the civilian mechanics we sampled
had been in the military for an averawe of 4.6 years. Of those who
served in the military, 50% were helicopter mechanics and an additional
18% were aircraft mechanics. It appears, then, that a large percentage
of civilian mechanics were trained in the military. This is consistent
with the finding that among our military sample, 59% indicated that they
planned to make helicopter maintenance their career, while only 37%
indicated that they were planning to make the military their career.

[t seems that helicopter maintenance is attracting more men than is the
military.

4-8

|




TR

4.2.2 Tra‘ning. Mechanics were asked to rate how helpful several types
of training had becen in providing them with the skills and information
necessary to successfully perform their job. Each of five items was rated
on a five point scale from 0 (not provided) to 5 (very great extent).
Figure 4-1 shows the rank order for the five training experiences based

on the mean ratings given by civilian and military personnel. There

were no significant differences between civilian and military ratings

on corresponding items.

Two things stand out. First, the consistent low placement of
formal training by both civilian and military personnel. Second, the
relatively high ranking given 0JT in the military. From our interviews,
we learned that is is difficult to give enough 0JT because so many of
the men are called away for extra duties. Further, there is the belief
that there are not enough competent mechanics available to give the
quantity and quality of 0JT th t some feel would lead to more effective
military mechanics.

4.2.3 Job Perceptions. The job of a helicopter mechanic is perceived
differently by the military and the civilian mechanic. The Job Description
Survey (JDS) assesses seven job dimensions and eight satisfaction/motivation

components. Out of all 15 scales, only one scale failed to show a
significant (p<.01) difference between civilian and military personnel
(supervisor satisfaction). Table 4-2 summarizes the data. (Normative
data collected by Hackman and Oldham (1974) from a sample of 658 employees
working on 62 heterogeneous johs in seven organizations is also presented
for comparison.)

Comparison of the first seven job dimensions indicates a clear

advantage for civilian over military. Civilians perceive their jobs as
having more variety in terms of the activities, skills and talents
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CIVILIAN

MILITArY

Formal 0J7

Discussions with mechanics
Informal 0JT

Discussion with supervisors

Formal training

rThforma1 0JT

3.19 LFormal 0JT

Discussion with mechanics

Discussions with supervisors

3.43 Formal training

FIGURE 4 -i. RANK CRDER OF IMPORTANCE OF TPAINING EXPERIENCES
AS RATED BY CIVILIAN AND MILITARY PERSONNEL

10




TABLE 4-2. RESULTS OF THE INCENTIVE INVENTORY

CIVILIAN MILITARY
JOB DIMENSIONS MECHANICS MECHANICS NORMATIVE
(1) Skill Variety 5.9 4.1 5.1
(2) Tasr Identity 5,2 3.5 5.2
(3) Task Significance 6.5 4.2 5.8
(4) Autonomy 5.1 3.7 4.9
(5) Job Feedback 5.1 3.6 5.1
(6) Agent Feedback 3.8 4.7 3.7
(/) Dealing with Others 5 5.0 5.1
(8) General Satisfaction 5.4 4.5 NA*
(9) Internal Motivation 6.0 3.3 5.4
(10) Psy Satisfaction 3.8 4.7 NA
(11) Security Satisfaction 4.6 3.4 NA
! (12) Social Satisfaction 58 4.5 NA
(13) Supervisor Satistaction** 5.0 51 NA
(14) Growth Satisfaction 52 4.2 NA
(15) Growth Need 5.6 4.5 NA

* NA - Not Available

| L2 Only Scale Not Showing Significant Difference
Between Civilia= and Military.
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required to carry out the work than do military personnel. This is
consistent with objective reality. A civilian mechanic will do many
more maintenance tasks than will a military mechanic. The military
divides maintenance into three levels; the civilians do not. Civilians
also see their job more as requiring the rompletion of a whole and
identifiable piece of work than do milita'y personnel. This again,
seems to match the facts. A military uechanic must often pass a repair
job up the Tine after starting on it or identifying the problem.
Civilians do this less often.

It was surprising that civilians saw their job as having a greater
impact on the lives or work of other people than did military personnel.
In both situations, pilots' lives are in danger if maintenance (even
routine maintenance) is not done properly. In the military, however,
this responsibility is shared with other levels in the maintenance
organization. As would be expected, the military perceived themselves
as having less autonomy in performing their job than did civilian personnel.

Civilian and military personnel apparently receive feedback about
their job performance from different sources. Civilians receive more
feedback from carrying out the work activities, while military personnel

receive mor2 feedback from outside agents, such as supervisors or co-workers.

This may represent a fruitful area for change. Methods and/or procedures
could be developed to ircrease feedback to the military mechanic from

the task itself. Civilians see their job as requiring them to work more
closely with other people than do military maintenance men. This was not
readily apparent, from our observations.

A comparison of the military data with the normative data supplied

by Hackman and Oldham (1974) reveals that the military scored lower on all
dimensions except feedback from agents. The differences, however, were
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not as great as those found when comparing military with civilian helicopter
mechanics. These results indicate that there are areas which could be
enriched for the job of military mechanic, e.g., increasing skill variety,
task identity, task significance, autonomy and feedback from the job. As
stated previously, the adoption of the three level maintenance concept

may help to affect positive changes in these variables.

Turning now to the satisfaction/motivation scales (last eight job
dimensiors), tne differences between civilian and military are, on the
whole, not as large as those found on the first seven job dimensions.
This result indicates that job enrichment activities should not encounter
undue resistence in the military (Hackman and Oldham, 1974). The
valuation of "growth-needs" -- a prerequisite factor for impleimenting
job enrichment activit.es -- is not unduly Tow in the military. Further,
the extremely low level of military internal motivation indicates that
there is much to be gained from job redesign. If they already had a high
lTevel of internal motivation, little would be gained from job enrichment.

The one area of satisfaction in which the military is surprisingly
low in comparison to civilian is that of security. Although it is improbable
that a military maintenance man will lose his job, there are other sources
of insecurity. There is always the threat of reassignment to a new unit or
location, or assignment to a new MOS position. It would be worthwhile to
explore further the specific sources of security dissatisfaction with an

eye towards possibly changing policies to reduce them.

In addition to the JDS survey, Section 9 of the questionnaire
(Appendix B ) presented fifty-one items dealing with job perceptions. Of
these fifty-one items, 16 yielded significant differences between civilian
and military personnel. These sixteen items were rationally clustered
into four components. The first component deals with lost time and




interruptions. It shows that, compéred to civilians, in the military

(item numbers from Section 9 are shown in parentheses) more work time is
lost through poor scheduling (7), more interruptions occur that take the
mechanic away from their work (15), less time is spent performing helicopter
maintenance (32). This seems to be a disincentive because compared to
civilians, military mechanics would like to spend more time performing

helicopter maintenance (24).

The second component deals with working conditions. In the military,
working conditions are rated less satisfactory (13), less comfortable (45),
and military personnel feel less attention is paid to their safety and

comfort (23) than do civilians.

The third component, containing most of the items showing
significant civilian-military differences, was labeled ‘supervisory
competance." Compared to civilian supervisors, military personne]l

perceive their supervisor as:

(1) being less able to plan and coordinate work group activities

so that maximum performance is possible (14)

(2) more often giving assignments and directions that conflict
with directives given by other supervisors (1)

(3) less often correcting behavior if a person is performing

poorly on the job (10)
(4) Tless trusting of their subordinates' judgments (12)

(5) less often letting subordinate do th~ work in the way the
subordinate thinks is best (33)

(6) less technically competent in helicopter maintenance (38)




The fourth component might best be referred to as pride in the
unit (or organization). Comnared to civilians, military persornel are
less proud to say they work where they do (34) ani, it bothers them less
to have someone criticizing their unit. or comparing their unit unfavorably
to other units (50). Further, military personnel in comparison to
civilians, feel that their job is less important than they were le- to
believe in their initial training (42). This uniiet expectation may be
a contributing factor to the low proportion of military mechanics chcosing
the military as a career. Ample and consistent data from civilian
industric? organizations (Wanous, 1977) shows that realistic job previews
result in more realistic expectations wh:ch result in substantial
veductions in turnover without materialiy effecting the number of
applicants accepting employment. This reduction in turnover occurs
even when the realistic expectations are negative. This suggests that
additional research might be directed toward uncovering what and how
expectations are generated durirg training, and, perhaps even during ihe

recruitment process.

In summary, the portrait emerging of the military mechanic is one
of a frustrated ind 'vidual. In brief, military mechanics iike the field
of helicopter maintenance. They are, in comparison to civilian mechanics,
generally satisfied with their pay, with their social environment, and
even with their supervisors. However, they do not think much of their job
as it is defined by the military. Compared to civilians, they think that
it has 1ittle significance or task identity, and that is exercises few
of their skills. They feel their autonomy is low, and that they receive
minimal feedback from the job itself. Accordingly, they have little
internal motivation to perform. They feel a need for growth, and in all
probability will seek this growth outside the military, becoming yet
another civilian mechanic with previous military experience.



Since the potential for improved motivation and performance is
devinitely present, it appears that there are considerable benefits to
be gained by modifying incentive structures, particularly those related
to job design, time scheduling, and training opportunities. Since these
types of incentives act on effectiveness directly, as well as indirectly
through motivation, their benefit-to-cost ratio is likely to be extremely
high.

4.2.4 Traditional Incentives. The section of the questionnaire assessing

the perceived relationship (instrumentality) between performance and specific

consequences, revealed little substantive differences between military
and civilian. Accordirgly, only the military data are assessed here. A

rank ordering of the perceived instrumentalities for the various consequences

for military personnel, reveals clusters. This is shown in Figure 4-2.
The highest instrumentalities were trose relating outstanding performance
to increased job responsibilities, aad poor performance to reprimands and
close supervision. (Although not directly assessed, it is possible that
some individuals do not really value increased job responsibility. For
those individuals for whom this is true, performing may well lead, with
some degree of certainty, to a negative incentive.)

The second cluster of instrumentalities contains praise-related
items (praise from supervisors, praise from co-workers, and letters of
commendation). These items probably are of positive value to most
individuals, and may be effective incentives for achieving outstanding
performance. In this second cluster, however, is another item which is
related to outstanding performance, but may cerry negative value to some
individuals, i.e., promotion. During our interviews we discovered that
some mechanics Tike what they are doing. A promotion to many of them
means that they must give up their present job and move into a supervisory
role. WNot everyone wants to be a supervisor.
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B 5 2 fo—— Qutstanding performance and increased job responsibilities
5.1
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4.7
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4.4 4 .
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i S hat
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ii 3.3
Not at all l.O;
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gi FIGURE 4-2. RANK ORDERIMG OF INSTRUMENTALITIES FOR MILITARY PERSONNEL
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The third cluster contains items which are short-term in nature
and can be used over and over again as incentives (desirable duty, free
time off, less extra duties). Their relatively low instrumentalities
suggest that they are not being used consistently as a reward for good
performance. One item, advanced training, may be unique in that it may
be both an incentive, and also contribute directly to job performance.

In another part of the survey, military personnel were asked if they
planned to get an A&P license, which requires two years of schooling. A
full 60% of the respondents indicated that they were planning to get the
license. It seems worthwhile to explore the possibility of allowing
select mechanics to pursue part or all of the training for an A&P license
through the military. This may encourage people to stay in longer, plus
it will upgrade the skill level of the personnel at the same time. The
payoff to the military may be high. Of the people in our sample who
indicated they were not planning to make the military their career, over
half (54%) said they planned to get an A&P license. If even half of these
could be pursuaded to work toward an A&P license in the military, reenlistment

rates might, if our data are any indication, increase from 37% to 55%!

4.2.5 Effectiveness Criteria Ratings. Twenty-four potential criteria

for evaluating helicopter unit effectiveness were rated in terms of
importance under peace time and war time conditions by Commanding Officers
(N=8), Maintenance Officers (N=12), and Maintenance Supervisors (N=8).

Under peace time conditions only five of the 24 times siowed a
significant difference between the three responding groups. These items
and their associated mean rating are shown in Table 4-3. A1l of the items
except "Mean Time to Repair" show the same general pattern across levels.
Commanding Officers give the lowest ratings with higher ratings given
by Maintenance Of“icers and Supervisors. Mean Time to Repair, on the
other hand, showed Maintenance Officers with the lowest ratings followed
by Commanding Officers and Maintenance Supervisors.

4-18




TABLE 4-3. MEAN IMPORTANCE RATINGS UNDER PEACETIME
COius 'TONS OF ITEM SHOWING SIGNIFICANT DIFFERENCES BETWEEN GROUPS

COMMANDING MAINTENANCE ~ MAINTENANCE

N ITEM OFFICERS OFFICERS SUPERVISORS
Moraie** 5,87 . 7 7.50
Per<onnel Accident Rate* 5.12 7.00 7.00
Aircraft Cleanliness* 5.75 6.59 7.00
Man-Hrs. per Aircraft* 4.75 6.00 5.62
Mean Time to Repair* 6.62 5.25 6.37
* p<.10
]‘ Lg 4 p<.05
]
|
je
4-19

i
€
wa

5
3
=
-
-




It appears reasonable that morale and personnel accident rate
would be rated higher by Maintenance Officers and Supervisors, as these
jtems are of more "“immediate" concern to their jobs.

The mean ratings given each of the 24 effectiveness items by the
three responding groups wz2re intercorrelated to determine the degree of
correspondence between the groups in their relative rankings of the items.
Under peace time corditiouns, Commanding Officers' ratings did not correlate
significantly with either those of Maintenance Officers (r=.30), or
Maintenance Supervisors (r=.33). The correlation between Maintenance
Officers and Supervisors, however, was significant (r=.68). This indicates
that Commanding Officers have somewhat different ideas about what is
important in evaluating the effectiveness of helicopte  maintenance units
than do those more directly responsible for achieving effectiveness.

In order to more graphically depict the differences in rated
importance of items between the three responding groups, the ten (10)
highest ranked items for each group are shown in Figure 4-3.

A somewhat surprising finding was that "readiness", the one common
metric used by all levels in the Army to evaluate effectiveness, was ranked
third or fourth by all three groups. Commanding Officers rated downtime
and man-hours per flight hour more iaportant. Maintenance Officers and
Supervisors rated morale, job satisfactio~ and accident rate (personnel
or aircraft) as more important than readiness. Maintenance Superviscrs
on the average, considered aircraft cleanliness to be of caual impr: anc?
to readiness.

The most important item, as seen by th: uommanding Officers, i.e.,
Downtime, is not even among the top ten as cerin b Msintenaace Supervisors

Similarly, the item rated most importan. “y Miintenance Supervisors, i =.,
morale, was not among the top i2n as rated by ihe Commandin:. Fflcze.
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FIGURE 4-3.
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Under war time conditions, ten of the 24 items showed a significant
difference between the three responding groups. These items and their
associated mean ratings are shown in Table 4-4. A1l the items show the
same general pattern. Commanding Cfficers rate the items lower than
either Maintenance Officers or Supervisors. The difference in mean
ratings between Maintenance Officers and Supervisors is small for all
items. Again, as was found under peace time conditions, those items
dealing with more immediate aspects of the maintenance job (i.e., number
of work orders completed, aircraft and work area cleanliness, morale, etc.)
are rated higher by both Maintenance Officers and Supervisors than by
Commanding Officers. 1In addition, a criterion more removed from the
immediate working environment, i.e., availability, also shows significantly
higher ratings by Maintenance Officers and Supervisors than by Commanding
Officers.

Correlating the mean ratings for the three groups reveals a higher
correlation between Commanding Officers and Maintenance Supervisors
(r=.44, p<.05) than between Commanding Officers and Maintenance Officers
(r=.25, p<.10). The highest correlation, as under peace time, was between
Maintenance Officers and Maintenance Supervisors (r=.79, p<.01).

Figure 4-4 shows the ten highest rated items for each of the three
responding groups under war time conditions. Readiness was rated of
highest importance by both Maintenance Officers and Supervisors, but
was rated third behind downtime and man-hours per flight hour by Commanding
Officers. Availability, related to, but not the same as readiness, was
rated in the top ten item by both Maintenance Officers and Supervisors
but failed to make the top ten for Commanding Officers.

Parts consumption was considered of relatively high importance

by Commanding Officers but was not among the top ten items for either
Maintenance Officers or Supervisors.
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TABLE 4-4. MEAN IMPORTANCE RATINGS UNDER WAR TIME CONDITIONS
OF ITEMS SHOWING SIGNIFICANT DIFFERENCES BETWEEN GROUPS

-]

B

1i.lirﬁu-yumwmwur~»=

COMMANDING MAINTENANCE MAINTENANCE
ITEM OFFICER OFFICER SUPERVISOR
Availability* 5.25 7.42 7.12
Mean Time to Repair* br 75 5.92 7.37
Number of Work Orders
Completed per Unit Time** 4.12 5.50 6.87
Aircraft L{leanliness 4.00 5.75 5.62
Work Area Cleanliness* 3.62 550 5.62
Personnel Accident Rate* 5.12 7.17 7.12
Morale*** 6.12 7.25 7.62
Tardiness** 3.87 6.42 6.75
Absenteeism** 3.87 6.67 6 1S
Grievances** 3.87 6.00 5.00
¥ p<.10
X p<.05
#x% pe (]
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The correlation between the mean importance rating of Commanding
Officers under peace and war time conditions was .71. This indicates
comparatively little change in the relative rankings of the items between
war and peace time conditions. Of the 24 items, only five showed
significant differences between war and peace conditions for Commanding
Officers. These items were:

Man-hours per aircraft peace 4.75 war 5.75
Reenlistment/turnover 6.62 5.25
Grievances 5.12 3.87
Work area cleanliness 5. 62 3.62
Aircraft cleanliness 5.75 4.00

As can be seen, only man-hours per aircraft showed a higher rating for
war time than for peace time. The converse is true for the other four
items. In perspective, these shifts from war to peace seem reasonable.

Comparing Figures 4-3 and 4-4 it can be seen that two items
(down time an’ man-hours per flight hour) are considered the most important
by Commanding Cfficers regardless of whether it is peace or war time.
The same is not true for the other groups.

The correlation between the peace and war time mean ratings for
Maintenance Officers (r=.57) is Tower than found for Commanding Officers.
This indicates that Maintenance Officers make a greater distinction
between war and peace conditions than do Commanding Officers.

Although there were shifts in the relative importance of various

items between war and peace time, only four items showed significant
(p<.10) differences in their mean ratings. The items were:
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Number of gocd parts replaced peace 6.67 war 5.25
Parts consumption 6.25 4.50
Aircraft cleanliness 6.50 5. 75
Work area cleanliness 6.33 .50

In all cases these items were considered more important in peace time
than in war time. It is of interest to note that even under peace time
conditions parts consumption is considered of no more importance than
aircraft or work area cleanliness to Maintenance Officers.

Comparing Figure 4-3 and 4-4, it can be seen that, for Maintenance
Officers, the most important criteria in peace time are morale and job
satisfaction, while under war time conditions, readiness and availability
head the list. Furthar, in war time, Maintenance Officers see a
distinction between morale and job satisfaction. Apparently, morale
is more important and can exist even when the job itself in unpleasant.

There were major changes in the relative importance given the items
under peace and war time conditions by Maintenance Supervisors. The
correlation between peace and war time mean was only .38 (p<.05).

Of the 24 items, seven showed significant differences between
peace and war time conditions. The items were:

Readiness peace 7.00 war 7.87
Availability 5.87 7.12
Mean time to repair 6.37 7.37
Man hours per aircraft 6.62 785
Work orders completed 4.87 6.87
Work area cleanliness 6.50 5.62
Grievances 6.25 5.50
4-26
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The items dealing with the effectiveness and/or efficiency of the
unit (the first five items above) are rated of higher importance under
war conditions than under peace time conditions. No such shifts, except
man-hours p ~ aircraft for Commanding Officers, were found for the other
responding yroups.

In summary, this analysis, although based on a limited sample,
indicates a differential emphasis on various criteria of effectivenss/
efficiency between levels in the organization and between war and peace
time conditions. Maintenance Officers and Supervisors are more alike
in their perceptions than either group is to Commanding Officers. The
perceived importance of the various criteria change very little between
war and peace time for Commanding Officers, but change greatly for
Maintenance Supervisors. For Maintenance Supervisors, effectiveness/
efficiency criteria increase in importance during war time conditions.

These analyses and findings raise a number of intriguing questions;
among them:

Are the differences between organizational levels acting
antagonistically, or are they actually working in a synergistic fashion?
Should organizational priorities and criteria be changed between peace
énd war time? If manpower and effort is expended on maintaining morale
and keeping aircraft and work areas clean, what effect, if any, does this
have on readiness and cost effecitveness? Is parts consumption high
during wartime because it is not considered that important by those in
the field (Maintenance Officers and Supervisors)? What effect does the
relatively low level of importance given by Commanding Officers to such
items as morale, aircraft and work area cleanliness, and number of work
orders completed hiave on overall cost effectiveness in wartime? Are
the differences between organizational levels natural and accepted, or
are they due to a lack of communication?
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4.2.6 Efficiency/Effectiveness Data. Two sources of data were collected

from military installations surveyed during this project. Unfortunately,
it was not possible to obtain similar data from civilian installations.
Thus, all comparisons must be made between military units.

Four military units supplied sufficient questionnaire and
effectiveness/efficiency data to be included in this part of the study.
The units were:

1st Cavalry Division, Fort Hood, Texas
2nd Armored Division, Fort Hood, Texas
7th Division, Fort Ord, California

Naval Air Station, Whiting Field, Florida

The first source of data collected from each unit was Form 1352
which reports Operational Readiness (OR), Non-operational Readiness due
to Supply, (NORS), and Non-operational Readiness due to Maintenance (NORM) .

The second source of data came from the Weekly Performance
summary distributed to a sample of companies within each unit. Four weeks
of data were forwarded to the project team for analysis. Each measure
was converted to a daily average over the four week period (in some cases,
less than four weeks data were obtained). From these data it was possible
to compute the following measures:

Percent of Available People Working
Percent of Total Aircraft or
Percent of OR Aircraft flown

Man hours per Flight Hour

Man hours per Aircraft

Man hours per Aircraft Flown
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Table 4-5 lists for each unit the means for these efficiency/
effectiveness measures. Several interesting items should be noted 1in
Table 4-5. First, except for the 7th Infantry, all the other units had
high OR rates. Second, the OR rates do not, except for Naval Air Station,
match the percent of aircraft OR. This is due to the manner by which the
two measures are computed. The OR rate is computed as the number of
hours aircraft or OR out of the total possible hours. The figures reported
are from a 12 month period. The "percent of total aircraft that are OR"
was computed over approximately four weeks using the actual number of
aircraft OR per day. For example, an OR rate of 80% could be achieved
by having all aircraft OR 80% of the time and no aircraft OR 20% of the
time. The percent of total aircraft OR under such a condition would
range from 100% to zero depending on which time period was sampled.

Third, except for the Naval Air Station which is a training base,
only about 25% of the OR aircraft are flown per day. This low percentage
may call into question the necessity for maintaining high OR levels under
peace time conditions. Due to this low utilization rate, the number of
job-hours per aircraft flown iS orders of magnitude higher than the number
of man hours per aircraft.

Fourth, except for the 1st Cavalry, over 80% of the assigned men
work a full shift. This means that up to 20% of the men do rot work full
shifts. The principle reason why personnel do not work full shifts is
because of extra duty assignments and training required of military personnel.

Questionnaire scalas and items were identified that showed
significant differences between the four military units. This was done
in order to reduce the number of variables to be correlated with the
etfectiveness/effiiiency measures.
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TABLE 4-5. MEAN EFFICIENCY/EFFECTIVENESS MEASURES

Ist CAV. 2nd ARM.  7th INFR. NAS
% Operational Readiness (OR) 84.80 86.25 71.10 84.33
% Non-OR due to Supply (NORS) 5.80 3.25 7.67 1.24
% Non-OR due to Maintenance (NORM) 9.40 10.50 18.61 14.44
% Available People Working 45 81 84 86
% Total Aircraft OR 91.05 76.10 76.46 84.03
% OR Aircraft Flown 23 20 ] 63
Man-Hrs. per Flight Hour 17.53 12.01 18.59 11.64
Man-Hrs. per Aircraft 2487 3.00 2.26 6. 72
Man-Hrs. per Aircraft Flown 37.63 22.70 43.64 g1.483 ;
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The following questionnaire variables showed significant

differences between military units:

Identity

Significance

Feedback from the Job
Feedback for Agents

Pay Satisfaction
Social Satisfaction
Discussions with Supervisors (training helpfulness)

A total of 22 items from Section 9 of the questionnaire also showed

significant differences between military units. A1l but three items

could be rationally combined into the following four categories:

(questionnaire items in parentheses)

Supervisor Ccmpetence (2, 3, 4, 6, 27, 37, 38, 43, 46, 47, 49)

. 21.
i 24.
 #
1
: 30.

Lost Work Time (7, 18, 30)
Working Conditions (17, 23)
Organization Pride (29, 34, 50)

The three items that could not be classified were:

Extent workers are under a lot of pressure to get jobs
finished.

Extent you would like to spend more time performing
helicopter maintenance.

Extent of time spent performing helicopter maintenance.
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Table 4-6 contains the intercorrelations hetween these 14 job
perception measures and the nine effectiveness/efficiency variables. It
is not practical with a sample size of four to consider the statistical
significance of each correlation. With N=4, a correlation must exceed
.95 to be significant at the .05 level. Rather than run the risk of
passing over potentially useful relationships, an arbitrary standard was

adopted based on the percentage of variance accounted for by the correlation

(rz). It was felt that a correlation should account for at least 75%
of the variance (r=.866) before it would he considered of practical

importance. Fifteen correlations met or surpassed this criterion. They

are circled in the table. Although statements can be made regarding those

relationships meeting this criterion, due to the small sample size,
statements can not so freely be made regarding a lack of relationship
for those correlations not meeting the criterion.

Considerinc only those correlations above .866, the following
picture emerges from the effectiveness/efficiency measures.

Units with high OR rates (as measured by Form 1352) tend to have
a high perception of job identity, low perception of task significance
and are not under pressure to finish jobs.

Units with high NORS rates tend to get more feedback from agents
and have more lost time due to poor performance, paper work and lack of
tools and supplies, and would like more time to do maintenance work.

Units with high NORM rates have lower pay satisfaction, lower
organizational pride and spend less time doing maintenance work.

Units with high maintenance man hours per flight hour tend to get

more feedback from agents. Unexplainedly, the opposite is true if efficiency

js measured in maintenance man hours per aircraft. Units with high man
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TABLE 4-6 . INTERCORRELATIONS BETWEEN JOB PERCEPTION
MEASURES AND MEASURES OF EFFECTIVENESS/EFFICIENCY (N=4)

EFFECTIVENESS MEASURES

5 $
N S & &
& &/ & &
&, Y o o & ¥ &
. a/ N o
PERCEPTUAL MEASURES § § W Y Y
Identity --.70 -.82 -.44 .67 .29 -.56 .48 -.56
Significance @ 57 .79 .58 -.81 -.27 .39 -.45 .38
Feedback From the Job -.80 .62 .67 .49 -.83 -.48 .40 -.60 .30

Feedback From Agents -.48 .01 -.51 .00 -.85 .53
Pay Satisfaction A -.20-.38 .04 -.58 -.33 -.40 -.73

Social Satisfaction .49 .23 -.84 -.83 .43 -.73 .22 -.58 -.27

Discussion with Supervisor ol &2 -.84 .63 -.59 .26 -.44 -.10
(Training Help)

Supervisor Competence .56 .07 -.84 -.57 .13 -.75 -.04 -.59 -.50
Lost Work Time .57 13 -.35 .18 -.86 .84 -.51
Working Conditions .44 .29 -.80 -.90 .53 -.69 .31 -.55 -.09

Organizational Pride 71 -.05 -.84 .61 -.46 .00 -.28 -.34
| Pressure 2% 7% 48 -.72 =41 B4 -.58 -.4B
~ Like More Time to Do -7 32 -.15 -.35 -.78 .81 @ .54

Maintenance

Time Spent in Maintenance .79 -.19-.61 .34 -.51 -.23 -.32 -.61

Circled Values Account for at Least 75%
‘ of the Variance Between the Measures Correlated.
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hours per aircraft tend to get less feedback from agents. They also have
more lost time due to poor performance, paper work and lack of tools and
supplies, and would like more time to do mainentance work.

4,3 Conclusion

The information obtained through interviews and the results of the
surveys present a congruent description of the condition and circumstances
of military helicopter maintenance personnel at the Organizational and
Direct Support levels. The situation is brought into sharper focus when
comparisons are made to civilian helicopter maintenance installations.

4.3.1 Organizational Priorities. The military appeared to be more concerned
with effectiveness than efficiency. Cost appears to be a secondary concern
to the primary goal of readiness. Within the military however, there were

significant differences between organizational levels in the relative

importance attached to various indicies of work unit effectiveness/efficiency.
Maintenance supervisors and maintenance officers were more similar in their

views than either group was to commanding officers. There was also evidence

that importance ratings changed from peace to war time conditions. This

change was greatest for maintenance officers and supervisors and much less

so for commanding officers. i

A central philosophical difference between military and civilian
organizations is the relative importance placed by maintenance performance
in the evaluation of a person's worth to the organization. In the case of
civilians, an individual mechanic's worth to the organization is almost
totally determined by his performince in the role of mechanic. In the
military, on the other hand, a mechanic's maintenance performance is only
one part of his total worth to the organization. He is expected to also be
a soldier. His total worth, then is to a large part a function of his
performance on non-maintenance soldiering tasks.

[
Camiugens. s
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The basic philosophical attitude of "soldier first" surfaced in the
interview and survey data numerous times. The demands for being a soldier
(e.g., guard duty, parades, non-maintenance training) resulted in work
disruption, less time available to do maintenance work, and increased
scheduling problems.

4.3.2 Work Environment. The organizational structure in the military
contains more levels than are found in civilian organizations. This is

consistent with the manner in which tasks are allocated in the two environments.

In the military, helicopter maintenance is highly specialized with specific
tasks assigned to each level; the more complex tasks being done by the higher
levels. This often necessitates passing work from level to level in order

to complete the job. A civilian mechanic does the equivalent of all levels
of military maintenance. This difference was reflected in the job perceptions
of military and civilian mechanics. Military mechanics felt that their job
required less skill variety and that they did not have as much opportunity

to complete a whole and identifiable piece of work. This may account for

the lower preceived impact of their limited job on the lives and work of
others. The high level of specialization in the military may also account in
part for the lower perceived autonomy in scheduling work and determining

the procedures to be used in carrying it out in the military.

Civilians apparently get feedback about their performance primarily
from the job itself, while in the military, feedback primarily comes from
co-workers and supervisors. This, despite the finding that in the military
mechanics perceive their supervisor as less competent both in terms of
management skills and technical skills than do civilians.

Supervisors, both civilian and military, use verbal praise
and reprimand as reward or punishment. It became apparent that
civilians also used other forms of incentive that were not, or could not
be, used in the military (e.g., advanc-d maintenance training, choice
of work tasks, bonus, etc.).
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The immediate working conditions in the military were often observed
to be more uncomfortable than found in civilian installations. Indeed the
relative perceptions of civilian and military mechanics confirmed this
observation. In the military, most of the organizational maintenance is
carried out on the flight line or in temporary shelters. Civilians typically
carry out all maintenance activities in permanent hanger facilities.

4.3.3 Characteristics of Maintenance Personnel. The data support the widely
accepted fact that military maintenance personnel are younger, less experienced
and less well trained than their civilian counterparts. At the operational
level in the military, there is universal agreement that formal helicopter
maintenance training is inadequate. There is Tittle opportunity for advanced
maintenance training and OJT is considered by most to be less than adequate.

Civilians are required to have an A & P license, requiring two
years of training, plus are given opportunities for advanced training.
Most of the civilians were maintenance personnel in the military before
becoming civilian mechanics.

The general job satisfaction of military mechanics is not Tow, but
is luwer than their civilian counterparts. Military mechanics have less
pride in their units than civilian mechanics. Security satisfaction is
low in the military. This is offset somewhat by a relatively high pay
satisfaction and satisfaction with their supervisor. Despite a relatively |

f e |

high growth need strength, the job structure in the military apparently
results in low growth need satisfaction.

4.3.4 Implications. These conclusions have several implications which may
be contributing to the high cost and low efficiency of military maintenance. i
These include:

s
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L w job skills

Less than adequate OJT

Low morale

Low internal motivation

High rates of turnover
Disruptions in normal work flow
Delays in task completion

More man-hcurs per task

Low quality work
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High parts consumption
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5. RECOMMENDATIONS

The results of this study revealed significant differences between
military and civilian helicopter mechanics and their work environments.
The data and observations made during the study suggested a number of
recommendations for future study and/or modification of military procedures.
The model of the maintenance organization discussed in Section 2.0 of
this report provides a good vehicle for organizing the discussion of these
recomrandations.

Sl Organizational Inputs

Organizational inputs are comprised of structural and of rational
factors. Structural factors are difficult to change in large organizations.
From our interviews, however, we came across a structural factor which
might be contributing to the attrition of skilled mechanics in the military.
To advance in the military, a mechanic must move into a supervisory position.
The opinion was expressed by many of those interviewed that some mechanics,
often the best, do not desire supervisory positions. These people, it is
believed, leave the military to work in civilian organizations where they
can be given salary increases without taking on supervisory duties. Our
data showed that most civilian helicopter mechanics were trained in the
military. This leads to the first recommendation:

RECOMMENDATION 1. Provide the Opportunity for Advancement Within Specialty.
(The Master Mechanic Concept)

It should be possible for a mechanic to be an E6 or E7 and remain
a mechanic by increasing the range and level of maintenance tasks he/she
can perform. Although the concept seems simple, it is recognized that
implementation will be complex and will impinge on other elements of the
system. A further study would have to be made of both the costs and
potential benefits of such a change.
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Orga:..izational factors include selection, placement and training.
RECOMMENDATICN 2. Assess Training Effectiveness Using Job Skill Tests.

RECOMMENDATION 3. Modify Formal Maintenance Traininy to Improve Its
n-The-Job Utility.

The data suggest that mechanics consider the formal training they
get to be the least helpful in carrying out their jobs. Supervisors
interviewed felt, unanimously, that the formal training given mechanics is
inadequate and is a major contribution to the lower efficiency of the
military.

Recommendations 2 and 3 will require a detailed analysis of what
mechanics need to know and what training media are most appropriate for
teaching it. The observations of this study suggest that insufficient
hands-on experience during formal training is a principal reason for the
lack of adequacy of training graduates. This should be investigated and
cost/benefits analyses made to determine whether money and time devoted
to improving initial training effectiveness will be cost effective. | i

RECOMMENDATION 4. Make Provisions for Obtaining an AP License in the
Military. -

Data were presented that showed that over half of the peonle
who were not plarning to make the military their career were planning to
get an A&P license. An A&P license requires approximately two years of
schooling. Mechanics should be selected to pursue the license based on
their job performance. Schooling for the A&P license could be started
in the third or fourth year thus requiring the mechanic to reenlist in
order to finish the license in the military. The result might be higher
reenlistment rates and a more skilled work force.
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5.2 Work Unit

The work unit of the organizational model is comprised of the
immediate work environment, supervisor, coworkers, focal person, workload
demands and supply. Several recommendations concern the state of the
work unit.

RECOMMENDATION 5. Improve Working Conditions

It was expressed during the interviews that time is lost because
repairs must often be made on the flight 1ine with no shelter in severe
weather conditions. Questionnaire data showed a clear superiority of
civilian working conditions over military working conditions, suggesting
that there is room for improvement in the military. The importance of
good clean working conditions is underscored by Maintenance Officers and
Supervisors who considered it one of the top ten criteria of a units'
effectiveness under peace time conditions. Clean work areas, it was
believed, reduces the probability of foreign object damage (FOD) to the
aircraft. Implementation of improvements in the working conditions might
improve efficiency and quality of maintenance.

RECOMMENDATION 6. Assess Supervisory Training Needs.

Military mechanics rated discussions with supervisors lower than
discussions with other mechanics in terms of training helpfulness. The
questionnaire data revealed significant differences between civilian and
military, and between military units on items dealing with supervisor
competence. The items dealt both with the perceived technical competence
of the supervisor ard his supervisory competence. This suggests that some
supervisors may need additional training in basic supervisory skills;
planning, motivating, setting performance standards, etc. The recommendation
here is to assess systematically the training needs of supervisors to
determine areas in need of improvement. Training courses could then be

developed to fil1 the needs identified. %}
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Subjective perceptions play an important role in generating job

attitudes and counter productive behaviors.

The next two recommendations

deal with subjective perceptions of the focal person.

RECOMMENDATION 7.

Explore Specific Sources of Security Dissatisfaction

And Assess Their Impact on Organizational Effectiveness.

The questionnaire data revealed an unusually low security

satisfaction score among military mechanics.

It was hypothesized that

this may be due to insecurity concerning duty assignment and location.

It was felt that such diss:tisfaction may have an impact on retention and

reenlistment rates, absenteeism and morale.
which, it is recommended, should be verified.

RECOMMENDATION 8.

This is only an hypothesis

Explore What Job Expectations Are Generated And How

They Are Generated During the Recruitment, Indoctrination

And Training Process.

There is ample evidence that unrealistic job expectations (i.e.,

job expectations which are not met) are a major cause of personnel turnover.

Military personnel in comparison to the civilians sampled felt that their

job was less important than they were led to believe in their initial

training. From interviews we learned that mechanics consider themsealves

mechanics first rather than soldiers first and that they resent working on

helicopters for which they did not receive preliminary training. A1l of
these bits of information point to the hypothesis that mechanics are not
developing realistic expectations about their job and its environment.

By pinpointing the source(s) of these expectations, it might be possible
to develop more realistic expectations and increase retention and

reenlistment rates.
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RECOMMENDATION 9. Assegs the Feasibility And Cost-Effectiveness of The
Repair Kit Concept of Maintenance.

The supply function was not the focus of this project, however, an
interesting concept was encountered at the Naval Air Station (Pensacola,
Florida) which is related to the supply function in the immediate work
unit. Special kits (tools and parts) are prepared for each major type of
maintenance task. The concept appears costly to implement initially,
but may lead to fewer lost tools, less FOD, lower incidence of using
improper tools for a particular job and less time lost to retrieve
forgotten tools. The concept may be cost-effective and merits further
study and possibly even limited experimental tryout.

5.3 Organizational Qutputs

A portion of the present study explored the relative importance
placed on different aspects of organizational effectiveness by three
levels of command under peace and war time conditions. Large differences
were found which might have implications for overall organizational
effectiveness. The results were only exploratory in nature and were neither
aimed at discovering the reasons for the differences found nor their
implications to the organization.

RECOMMENDATION 10. Study in More Depth The Relative Importance Placed on
Measures of Organizational Effectiveness by Different
Levels in Peace r Time and The Implications of
Differences an ‘ties Found.

The recommended study would address such questions as; whether the
differences between organizational levels are acting antagonistically or
synergistically, whether organizational priorities and criteria should be
changed between peace and war time, whether the differences are natural
as accepted or are due to a lack of communication, etc.
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5.4 Total System

Two recommendations do not fit neatly into just one particular
area of the organizational model, but rather are so pervasive that they
involve several elements of the model. It is the authors' opinion that
these two recommendations are central to the efficiency of military
helicopter maintenance. The benefits to be derived from the successful
inplementation of the following two recommendations may also accrue
in other high technoloay maintenance fieids.

RECOMMENDATION 11. Institute Job Enrichment Activitias to Modify the Job
of Helicopter Mechanice at Both the Organizational and

Direct Support Levels.

Job enrichment is the term used to describe modifications to a
job that improve factors believed to increase worker motivation. These
factors include skill variety, autonomy, task significance, task identity,
and responsibility. Our data indicate that job enrichment should increase
motivation of Army helicopter mechanics and should, if properly instituted,
be widely accepted by the mechanics themselves.

First, our data showed that military mechanics displayed a relatively

high growth need. This is believed to be a necessary prerequisite to successful

implementation of job enrichment. Job enrichment is aimed at satisfying
growth needs and unless such needs exist, the benefits of job enrichment will
be lost.

In the comparison of civilian and military mechanics, military
mechanics displayed lower skill variety, task identity, task significance,
autonomy and job feedback. This indicates that the work of helicopter
mechanics is not by its very nature,low on critical motivating dimensions.
It is doubtful whether the job of military mechanics can be modified to
equal that of civilians. There is, however, obviously room for improvement
within the military.

5-6

s

b

A S B s b e beeel e b e e e e




;..\?'_.sz

Fomahs
r g

3

Military mechanics showed a relatively high lavel of general
satisfaction and satisfaction with their supervisors. Hackman and
Oldham (1974) indicate that the implementation of job enrichment will go
smoother, encountering less resistence, if general and supervisor
satisfactions are high. With high supervisor satisfaction, the supervisor
can be given a central role in the implementation and it will be accepted
more readily by the subordinates.

The payoff to the organization from job enrichment appears to be
high. Our data show that mechanics currently have a Tow level cof internal
motivation which job enrichment is designed to increase. If internal
motivation were already high, the payoff from job enrichment might be
more doubtful. Higher internal motivation is usually associated with
higher quality work, lower absenteeism and turnover, and less internal
strife.

It was discovered in our data that more military mechanics want
to make helicopter maintenance their career (59%) than they want to maks
the military their career (37%). Job enrichment and the anticipated
increase in intcrnal motivation, might increase the reenlistment rate and
encourage more mechanics to pursue a career in helicopter maintenance in
the military. In addition, our data revealed a high correlation between
the task identity expressed by a unit and their OR rate. Although no
cause and effect relationship can be established, it can be hypothesized
that increasing task identity through job enrichment may improve OR rates.

Job enrichment impacts many components of the organizational model.
It can be considered an operational factor which influences the immediate
work environment, changing the relationships between supervision, coworkers
and the focal person. It has ramifications for workload demand and supply
and can change organizational outputs.
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To successfully implement job enrichment requires considerable
time, study and constant monitoring of the system and its outputs. OQur
data suggest that job enrichment could have a high payoff and should
be given high priority for future study.

AECOMMENDATION 12. Reduce the Impact of Disruptione on Maintenance
Effectiveness and Efficiency.

Interviews with military maintenance personnel revealed an aimost
universal belief that maintenance efficiency was being adversely affected
by required non-maintenance duties and activities. These include such
things as guard duty, garden and lawn maintenance, burial duty, parades,
barricks inspection, and other training (CBR, race relations, etc.) One
unit visited had compiled data from a two week period showing over 50%
of the available man hours were Tost to non-maintenance activities.
Although it might be possible to reduce the amount of duties through the
establishment of MOS classifications to handle some of the routine
assignments (e.qg., military police to handle all guard duty), it is
unlikely that this would become reality nor is it 1ikely to materially
reduce the overall time requirement for all non-military duties.
Nevertheless, every effort should be make to reduce the total non-
maintenance time committments required of mechanics.

It seems 1ikely, that without major system disruptions, a procedure
could be developed to reduce the impact of such time committments on the
overall efficiency of the units. Currently it is difficult for maintenance
supervisors to make long term manpower-task allocations because they do
not know what non-maintenance committments will have to be filled, and who
will be available. Extra duties or training classes that regquire a half
day effectively preclude any work for the whole day. If it were possible
to schedule training and extra duties more effectively, it would be
possible to reduce the total maintenance time lost.
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The data show that military mechanics would Tike to spend more
time doing maintenance. This indicates that, through better scheduling,
any extra maintenance time would probably be put to ccnstructive use by
the mechanics. Further, with better scheduling, it might be possible
for supervisors to plan systematic on-the-job training, with some assurarce
of who would be available on a given day. Military mechanics rated 0JT
as the most helpful form of training, yet supervisors complained that it
was difficult to provide OJT because of the instability of their daily
work force.

Our data suggest that the more time that is spend doing maintenance,
and the Tless time lost, the lower the NORM, NORS and man hours per aircraft
figures. This, of course, makes sense. Reducing the impact of disruptions
by reducing the amount, and through rescheduling, of disruptions may yieid
high pay offs in efficiency and effectiveness.

5-9

-




6. REFERENCES

Anderson, T., and Wardov, W. Organizational Size and Functional Complexity.
American Socialogical Review, 1961, 26, 27.

Azer, N.A., M-Nail, P.E., and Levry, H.C. Effects of Heat Stress on
Performance. Ergonomics, 1972, 15:681-691.

Bass, B.M. C(rgnaizational Psychology. New York: Allyn and Bacon, 1365.

Bass, B., and vaughan, J. Training in Industry: The Management of Learning.
Monerey, California: Brooks/Cole Publishing, 1966.

Blau, P.M., and Scott, W.R. Formal Organizations. San Francisco: Chandler,
1962.

Boggs, D.H., and Simon, J.R. Differential Effect of Noise on Tasks of
Varying Complexity. Journal of Applied Psychology, 1968, 58:148-153.

Bond, N.A. Some Persistent Myths abtout Military Electronics Maintenance.
Human Factors, 1970, 12(3):241-253.

Bowers, D. 0.D. Techniques and Their Results in 23 Organizations. Journal
of Applied Behavioral Science, 1973, 9:21-43.

Burack, E.H. Industrial Management in Advanced Production Systems: Some
Theoretical Concepts and Preliminary Findings. Administrative Science

Quarterly, 1967, 12:479-500.

Burack, E. Organization Analysis: Theory and Application. Hinsdale, I11.:
Dayden Press, 1976.

Burns, T., and Stalker, G.M. The Management of Innovation. London: Tvistock,
1961.

Campbell, D.T. Systematic Error on the Part of Human Links in Communication
Systems. Information and Control, 1958, 1:334-369.

Campbell, J.P. Research into the Nature of Organizational Effectiveness:
An Endangered Species? Paper presented at the Conference on Occupational
Research and the Navy -- Prospectus 1980, San Diego, 1973.

Cantrell, G.K., Hartman, B.0., and Sums L.S. Factors in Job Satisfaction:
A Followup. USAF School of Aerospace Medicine, Technical Report 67-21, 1967.

Dubin, R. The World of Work. Englewood Cliffs, N.J.: Prentice-Hall, 1958.




Dunnette, M.D. Personnel Selection and Placement. Belmont, California:
Wadsworth, 1966.

Eschenbrenner, A.J. Effects ¢f Intermittent Noise on the Performance of a
Psychomotor Task. Human Factors, 1971, 13:59-63.

Fiedler, F.E. A Contingency Model of Leadership Effectiveness. In
Berkowitz, L. (Ed.), Advances in Experimental Social Psychology, 1, New
York: Academic Press, 1964.

Fleishman, E.A. and Harris, E.F. Pattersn of Leadership Behavior Related
to Employee Grievances and Turnover. Personnel Psychology, 1962, 15:43-56.

Foley, J.P. Criterion Referenced Measures of Technical Proficiency in
Maintenance Activities. Prcc. Human Factors Society 19th Annual Meeting,
Dallas, October 1975,

Ford, R.N. Motivation Through the Work Itself. New York: American
Management Association, 1969,

Fox, W.F. Human Performance in the Cold. Human Factors, 1967, 9:203-220.

Friedlander, F. The Relationship of Task and Human Conditions to Effective
Organizational Structure. In B.M. Bass, R. Cooper and J.A. Haas (Eds.),
Managing for Accomplishment. Lexington, MA: Heath, 1970.

Gilmer, B.H. Industrial.and Organizational Psychology. New York: McGraw-
Hi11, 1971.

Goldstein, . Training: Program Development and Evaluat:un. Monerey, CA:
Brook/Cole Publishing, 1974.

Haire, M., Ghiselli, E., and Porter, L. Cultural Patterns in the Role of
the Manager. Industrial Relations, 1963, 2:95-117.

Hall, R. Organizations: Structure and Process. Englewood Cliffs:
Prentice-Hall, 1972,

Hall, R., Haas, E., and Johnson, N. Organizational Size, Complexity and
Formalization. American Socialogical Review, 1967, 32:908-909.

Hamilton, E.L. Feasibility and Desirability of the Use of Incentives to
Improve Lconomics in Organic Maintenance Operations. School of Systems
and Logistics, Air Firce Institute of Technoiogy, Wright-Patterson Air
Force Base, Ohio, 1964.

Harvey, E. Technology and the Structure of Organizations. American
Socioiogical Review, 1968, 33:247-259.

6-2




e d

Hackman, J.R. and Oldham, G.R. The Job Diagnostic Survey: An Instrument
for the Diagnosis of Jobs and the Evaluation of Jov Redesign Projects
(Technical Report No. 4). Wew Haven, LT: Yale University, Department of
Administrative Sciences, 1974,

Hickson, D.J., Pugh, D.S., and Pheysey, D. Operations Technology and
Organization Structure: An Empirical Reappraisal. Administrative Science
Quarterly, 1969, 14:379-397.

Hitchcock, L. and Sanders, M. A Comprehensive Analysis of Safety and
Injuries at NAD Crane. Crane, In.: Applied Sciences, Naval Weapon
Support Center, RDTR No. 2;79, 1974.

Hopkinson, R.G. and Collins, J. The Ergonomics of Lighting. London:
McDonald, 1970.

Hull, C.L. Princip]es of Behavior. New York: Appleton-Century-Crofts, 1943.

Inkson, J., Pugh, D., and Hickson, D. Organizational Context and Structure:
An Abbreviated Replicatior. Administrative Science Quarterly. 1970,
15:318-329.

Jerison, H.J. Effects of Noise on Human Performance. Journal of Applied
Psychologv, 1959, 43:96-101.

Katz, D. and Kahn, R. The Social Psychology of Organizations. New York:
John Wiley & Sons, 1966.

Katz, D., Maccoby, N., and Morse, N. Productivity, Supervision, and Morale in
an Office Situation. Ann Arbor: University of Michigan, Institute for Social
Research, 1950,

Kaufman, H. and Seidman, D. The Morphology or Organizaticns. Administrative
Science Quarterly, 1970, 15:439-452,

King, W.J. and Juva, J.S. (Eds.). New Concepts in Maintenance Trainers and
Performance Aids, Naval Training Equipment Center, Technical Report JH-255,
October, 1975,

Kirschner, L.J. Dryden, R.S., and Hartman, B.0. A Second Study of Factors
in Job Satisfaction. Srhool of Aerospace Medicine, TR-70-76, 1971.

Korman, A.K. Consideration, Initiating Structure, and Grganizational
Criteria -- A Review. Personnel Psychology, 1966, 19:349-362.

«uriloff, A.H. Reality in Management. New York: McGraw-Hill, 1966,

Latham, G. and Kinne, S. Improving Job Performance through Training in Goal {
Setting. Journal of Applied Psychology, 1974, 59:187-191.

B

o

JEVETRSE
.

6-3




Laurence, P.R. and Lorsch, J.W. Organization ard Environment. Boston:
Harvard Business School, Division of Research, 196/.

Lawler, E.E. Control Systems in Organizations. In Dunnette, M.D. (Eds.),
Handbook of Industrial and Organizational Psychology. Chicago: Rand McNally

12/,

Lawier, E.E. and Porter, L.W. The Effect of Performance oi Job Satisfaction.
Industrial Relations, 1967, 7:20-28. '

Lawler, E.E. and Porter, L.W. Perceptions Regarding Management Com pnsation.
Industrial Relations, 1963, 3:41-49,

Lawier, E.E. Motivation in Work Organizations. Monerey, CA: Bronks and

Cole, 1973.

Lawler, E.E. Pay and Organizational Effectiveness: A Psychological View.

New York: McGraw-Hill, 1971,

Lawler, E.E. Job Design and Employee Motivation. Perscnnel Psychology,
1969, 22:426-435.

Likert, R. A Motivitional Approach to a Modified Theory of Organization

and Management.

In Haire, M., (Ed.), Modern Organization Theory: A

Svmposium of the Foundations for Research on Human Behavior. Kew York:

McGraw Hill, 1961.

Locke, E.A. What is Job Satisfaction? Paper presented at the APA Convention,
San Francisco, CA, September 1968.

Mahoney, T.A. and Weitzel, W.F. Managerial Model of Organizational

Effectiveness.

Administrative Science Quarterly, 1969, 14:357-365.

Maslow, A.H. Metivation and Personality. New York: Harper and Row, 1954.

Melman, S. The Rise of Administrative Overhead in the Manufacturin
Industry of the U.S. 1899-1947. Oxford Economic Papers (New Series?,

1951, 3(Jan.):62-112.

Meltzer, L. and Salter, J. Organizational Structure and the Performance
and Job Satisfaction of Physiologists. American Sociologist Review, 1962,

27:351-362.
McCormick, E.J.

Human Factors Engineering, 4th Ed., New York: McGraw-Hill, 1976.

McGehee, W and Thayer, P Training in Business and Industry. New York:

Wiley, 1961.

6-4

!'T




P

McGreger, D. The Human Side of Enterprise. New York: McGraw-Hi11, 1960.

McIntire, R.P. Job Enrichment for the Crew Chief. Air Command and Staff
College, Air University, Maxwell AFB, Alabama, 1974.

Parsons, T. Suggestions for a Socialogical Approach to the Theory of
Organizations I and II. Administrative Science Quarterly, 1956, 1:63-85.

Perrow, C. A Framework for the Comparative Analysis of Organizations.
American Sociological Review, 1967, 32:194-208.

Porter, L.W. A Study of Perceived Need Satisfactions in Bottom and Middle
Management Jobs. Journal of Applied Psychology, 1967, 45:1-10.

Porter, L.W. Job Attitudes in Management: IV. Perceived Definiencies in
Need Fulfililment as a Function of Sys. of Company. Journal of Applied
Psychology 1953, 47:396-397(a).

Porter, L.W. Where is the Organization Man? Harvard Business Review,
1963, 41:53-61(b).

Porter, L.W. g¥§an1zat1ona1 Patterns of Managerial Job Attitudes. New York:
American Foundation for Management Research, 13964.

Porter. L.W. and Dubin R. The Organization and the Person. Graduate
School of Business Administration, University of California, Irvine, 1975,

Porter, L.W. and Lawler, E.E. The Effects of Tall and Flat Organization
Structgres on Managerial Job Satisfaction. Personnel Psychology, 1964,
64:23-51.

Porter, L.W. and Lawler, E.E. Properties of Organizationai Structure in
221;§1g? to Job Attitudes and Job Behavior. Psychological Bulletin, 1965,

Porter, L.W., Lawler, E.E., and Hackman, J.R. Behavior on Organizations.
New York: McGraw-Hi11, 1975.

Porter, L.W. and Seigel, J. Relationships of Tall and Flat 0rgan1z5t1on
Structuras to the Satisfaction of Foreign Managers. Personnel Psychology,
1964, 18:379-392.

Pugh, D.S., Hickson, D.J. Hinings, C.R., and Turner, C. The Context of
Organization Structures. Administrative Science Quarterly, 1969, 14:91-114.

Pritchard, f. and Karasick, B. The Effects of Organizational Climate on
Managerial Job Performance and Job Satisfaction. Organizational Behavior
and Human Performance, 1773, 9:126-146.

5-5




k.

Ruch, F.L. The Impact on Employment Procedures of the Supreme Court Decision
in the Duke Power Case. In Wexley and Yukl (Ed.), Organizational Behavior
and Industrial Psychology. New York: Oxford University Press, 1975.

Sanders, M. Organizational Climate: Its Relationship to Injuries and
Incidence of Unsafe Behavior in Coal Mines. Paper: resented at Western
Psychological Association Convention, Los Angeles, 1976.

Schaum, F.W. Strategic Considerations in Adopting Organizational Dcvelopment
(0D) to the Army. Proc. Psychology in the Air Force Symposium, U.S. Air
Forrce Academy, Colorado Springs, April 1974.

Schneider, B. Organizational Climates: An Essay. Personnel Psychology,
1975, 28:447-479.

Schwartz, M.A. Facilities Maintenance Demonstration Study. Naval Personnel
Research and Development Center, San Diego, California, 1976.

Seashore, S.E. and Yuchtman, E. Factorial Analysis of Organizational
Performance. Administrative Science Quarterly, 1967, 12:377-395.

Selznick, P. Leadership in Administration, Evanston, I11.: Row, Peterson, 1957.

Strauss, G. Some Notes on Power-Equalization. In Leavitt, H.J. (Ed.), The
Social Science of Organization. Englewood Cliffs, N.J.: Printice-Hall, T963.

Swain, A. Design of Industrial Jobs a Worker Can and Will Do. Human
Factors, 1973, 15:129-136.

Taylor, F.W. The Principles of Scientific Management. New York: Harper ,
and Row, 1911,

Thompson, J.D. and Bates, F.L. Technology, Organization, and Administration. {
Administrative Science Quarterly, 1957, 2:325-343.

Thompson, J.D. Organizations In Action. New York: McGraw-Hill, 1967. i

Turke, J.G. It Isn't the Cost; It's the Upkeep. Journal of Defense
Management, 1977, 13:2-9.

U.S. Comptroller General's Report to the Congress: Potential for Improvements
in Department of Defense Maintenance Activities Through Better Cost
Accounting Systems, Report No. B-159797, Washington, D.C., 1971.

Udy, S.H., Jr. Organization of Work. New Haven: Human Relations Area
Files Press, 1959.




Van Zeist, R. Sociometrically Selected Work Terms Increase Production.
Personnel Psychology, 1952, 5:175-185.

Wanous, J. Organizational Entry: Newcomers Moving From Qutside to Inside.

Psychological Bulletin, 1977 84:601-618.
Vroom, V.H. Work and Motivation. New York: John Wiley and Sons, 1964.

Williams L., Whyte, W., and Green, C. Do Cultural Differences Affect
Worker's Attitudes? Industrial Relations, 1966, 5:105-117.

Woodward, J. Management and Technology. London: H.M. Stationary Office
1958.

woodward, J. Industrial Organization: Theory and Practice. London:
Oxford University Press, 1965,

Zawacki, R.A. Organizational Development: A New Technology for the
Military? Proc. Psychology in the Air Force Symposium, U.S. Air Force
Academy, Colorado Springs, April 1974,

Zedeck, S. and Blood, M.R. Foundations of Behavioral Science Research in
Organizations. Monerey, California: Brooks and Cole, 1974.

6-7

,,,,,

e 1 gt i s ey e E




APPENDIX A
SUPERVISORY INTERVIEW QUESTIONNAIRE
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BASE

MAINTENANCE UNIT

POSITION

TENURE

DATE

SUPERVISORY INTERVIEW QUESTIONS

Organizational chart? Number of maintenance peopie (supervisors, TI's,
mechanics, support)? MOS's?

What s the relative importance given helicopter maintenance by higher
levels in the organization?

Can you keep your people from having to do details? Do you know ahead
0. time when your men are going to be pulled off their job for details?
Who is responsible for pulling away mechanics from aviation maintenance?

Where do most of your mechanics come from? Training school or reassignment?
How skilled are they? Do you have any trouble getting qualified people
to fill particular skill level vacancies?

What kind of training do they receive once assigned?

What factors will influence how much work you will have? P.E.'s?
Unscheduled maintenance? Can you predict maintenance load? Is there
free time?

Do the maintenance men work individually or in teams? If teams,
how many per tean? Competition?

A-1
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8. Do the mechanics socialize off the job?
9. What are the standards of performance? How do you assess performance?
Are there ratings of proficiency levels? Are there ratings of

personnel evaluation?

10. How can you reward a good worker? Conversely, how can you repriiand

a poor worker?
11. What is the work routine? Hours? Days? Shifts? Overtime (Comp time)?

12. How is work divided and assigned? Do mechanics generally finish
the jobs they begin?

13. What maintenance paperwork is done? Mechanics? IT's? Supervisors?
Is the paperwork inflated to make the men or unit Took gcod?

14. Do the men take time off for personal matters? How often?
15. What percent of time do mechanics spend performing aviation maintenance?
16. Do the mechanics go on test flights? Flight status?

17. What are the channels of communications for personnel requests?
Grievances? Advice?

18. How many men is a supervisor responsible for?
19. Do supervisors perform any maintenance or is all their time spent in

leadership activities? What is the supervisors interaction with the
mechanics?

A-2
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20.

21.

22.

23.

24.

25.

26.

2.

28.

29.

30.

Do the maintenance personnel get feedback about their work from their
supervisors? Positive? Negative?

How concerned are supervisors about the neatness of the men (hair cuts,
shined shoes, etc.) and work area? Inspections?

Do you have any problems or conflicts with groups outside your
jmmediate unit? Other maintenance echelons? Supply? Other?

How easily obtainable are supplies? Cannibalization?
Is the equipment satisfactory? Up to date?
Working environment and working conditions?

In your opinion how do you think efficiency could be improved?
Budget? Contrairts?

Do mechanics like working on helicopters?
what are the major things that you feel motivate men to do good work?

What things seem to annoy the mechanics the most?

What the the things from above that create problems for you in
completing your goals?




APPENDIX B

ORGANIZATIONAL INCENTIVES INVENTORY

(CIVILIAN AND MILITARY QUESTIONNAIRES
ARE IDENTICAL EXCEPT FOR SECTIONS 1 AND 8)
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ORGANIZATIONAL INCENTIVE INVENTORY

THIS QUESTIONNAIRE WAS DEVELOPED AS FART OF A PERCEPTRONICS
STUDY OF INCENTIVES AND OTHER ORGANIZATIONAL INFLUENCES ON
PERSONNEL PRODUCTIVITY AND JOB SATISFACTION.

ON THE FOLLOWING PAGES YOU WILL FIND SEVERAL DIFFERENT KINDS
OF QUESTIONS ABOUT YOUR JOB. SPECIFIC INSTRUCTIONS ARE GIVEN
AT THE START OF EACH SECTION, PLEASE READ THEM CAREFULLY.,

THE QUESTIONS ARE DESIGNED TO OBTAIN YOUR PERCEPTIONS OF YOUR
JOB AND YOUR REACTIONS TO IT,

THERE ARE NO "TRICK” QUESTIONS. YOUR INDIVIDUAL ANSWERS WILL

BE KEPT COMPLETELY CONFIDENTIAL., PLEASE ANSWER EACH ITEM AS
HONESTLY AND FRANKLY AS POSSIBLE,

THANK YOU FOR YOUR COOPERATION




¢ SECTION 1 (Civilian)

1. AGE AT LAST BIRTHDAY?

2, SEex MaLe _ FEMALE
3, MARRIED? Yes No
a

4. Do YOU HAVE DEPENDENT CHILDREN AT HOME?  YES No :
5, WHAT 1S YOUR HIGHEST LEVEL OF EDUCATION? check one 3

Dip NOT FINISH HIGH SCHOOL __ 3-4 YEARS COLLEGE

H1GH SCHOOL GRADUATE ___ . _ MORE THAN 4 YEARS COLLEGE __ .

1-2 YEARS COLLEGE _ :1
6, Do vou HAVE AN A & P License?  YEs No ]

IF NOT, DO YOU PLAN TO GET ONE? Yes No |
7. WERE YOu 'N THE MILITARY?  YES No

IF YES, ANSWER THE FOLLOWING: !

MILITARY BRANCH? (check one) ARMY Navy A1r FORCE MARINES 1

YEARS OF SERVICE?
WHAT WAS YOUR MILITARY OCCUPATION?

8. How LONG HAVE YOU BEEN IN YOUR PRESENT JOB?

9, DID YOU HAVE PREVIOUS EXPERIENCE WITH HELICOPTER MAINTENANCE BEFORE COMING TO WORK HERE?
Yes No -
IF YES, HOW MUCH EXPERIENCE?

10, PLEASE LIST ALL HELICOPTER TRAINING SCHOOLS/COURSES YOU HAVE ATTENDED AND THE AMOUNT OF TIME IN EACH i
(MILITARY AND CIVILIAN),

Name LENGTH OF TRAINING (WEEKS)

11, HoWw LONG AFTER TECHNICAL TRAINING SCHOOL DID IT TAKE BEFORE YOU WERE PROFICIENT AT YOUR JOB? check one

IMMEDIATELY 4- B MONTHS More THAN 12 MONTHS _ -
1-3 MONTHS 7-12 MONTHS STILL DO NOT FEEL PROFICIENT
12, Do YOU PLAN TO MAKE HELICOPTER MAINTENANCE A CAREER? YEsWw LT = | N
]
x|
K
B-2

A i e S P




&

11,

12,

l3|

14,

SECTION 1 (Military)

AGE AT LAST BIRTHDAY ?

SEX Mace FEmALE
MARRIED? Yes No
Do YOu HAVE DEPENDENT CHILDREN AT HOME? Yes No

WHAT 1S YOUR HIGHEST LEVEL OF EDUCATION? check one

3-4 YEARS COLLEGE
MORE THAN 4 YEARS COLLEGE

DID NOT FINISH HIGH SCHOOL
HiGH SCHOOL GRADUATE
1-2 YEARS COLLEGE

Do vou HAVE AN A & P LICENSE? Yes No
IF NOT, DO YOU PLAN TO GET ONE? Yes No

WHAT 1S YOUR RANK? check one

PrRIVATE _ SPEC 4 Spec 5 ___ SPec 6 ____ Spec 7
PrRIVATE 1ST cLASS CorPORAL Set S Set S6T 1sT CLass
TIME IN GRADE? YEARS MoNTHS

How MANY YEARS IN THE MILITARY? YEARS

WAS HELICOPTER MAINTENANCE ONE OF YOUR MILITARY CAREER CHOICES? check one

1sT cHOlCE _ IND CHOICE _____ 3RD CHOICE NOT ONE OF MY CHOICES

WHAT 1s Your MOS? (number and deacription)
Primary

SECONDARY

v
DID You HAVE PREVIOUS EXPERIENCE WITH HELICOPTER MAINTENANCE BEFORE JOINING THE MILITARY?

YES No

HAVE YOU DONE HELICOPTER MAINTENANCE IN THE MILITARY BEFORE COMING TO YOUR PRESENT JOB?
Yes No

PLEASE LIST ALL HELICOPTER TRAINING SCHOOLS/COURSES YOU HAVE ATTENDED AND THE AMOUNT OF TIME IN EACH,

NaME LENGTH OF TRAINING \WEEKS)

B-3
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15,

16,

17,

How LONG AFTER TECHNICAL TRAINING DID IT TAKE BEFORE YOU WERE PROFICIENT AT YOUR JOB? check one

IMMEDIATELY 4- 6 MONTHS MORE THAN 12 MONTHS S
1-3 MONTHS 7-12 MoNTHS STILL DO NOT FEEL PROUFICIENT ___
Do YOU PLAN TO MAKE THE MILITARY A CAREER? Yes No

IF so0, wHY s0? IF NOT, wHY NOT?

Do YOU PLAN TO MAKE HELJCOPTER MAINTENANCE YOUR CAREER EITHER INSIDE OR OUTSIDE THE MILITARY?
Yes No

4
/i




ﬁ’ SECTION 2

THIS PART OF THE QUESTIONNA!RE ASKS YOU TO
DESCRIBE YOUR JOB, AS QOBJECTIVELY AS YOU CAN,

PLEASE DO NOT USE THIS PART OF THE QUESTIONNAIRE TO SHOW HOW MUCH YOU LIKE CR DISLIKE YOUR JOB,
QUESTIONS ABOUT THAT WILL COME LATER., INSTEAD, TRY TO MAKE YOUR DESCRIPTIONS AS ACCURATE AND AS
OBJECTIVE AS YOU POSSIBLY CAN.

A SAMPLE QUESTION IS GIVEN BELOW,

A. To WHAT EXTENT DOES YOUR JOB REQUIRE YOU TO WORK WITH MECHANICAL EQUIPMENT?

1 2 3 4 5 @ 7
VERY LITTLE, THE JOB MODERATELY VERY MUCH; THE JOB
I REQUIRES ALMOST NO REQUIRES ALMOST
CONTACT WITH MECHANICAL CONSTANT WORI. WITH
EQUIPMENT CF ANY KIND, MECHANICAL EGQUIPMENT,
l YOU ARE TO CIRCLE THE NUMBER WHICH IS THE MOST ACCURATE DESCRIPTION OF YOUR JOB.

IF, FOR EXAMPLE, YOUR JOB REQUIRES YOU TO WORK WITH4 MECHANICAL EQUIPMSNT A GOOD DEAL
OF THE TIME -- BUT ALSO REQUIRES SOME PAPERWORK -- YOU MIGHT CIRCLE THE NUMBER SIX,
AS WAS DONE IN THE EXAMPLE ABOVE,

1. To WHAT EXTENT DOES YOUR JOB REQUIRE YOU TO WORK CLOSELY WITH OTHER PEOPLE (IN RELATED JOBS IN
YOUR OWN ORGANIZATION)?

1 2 3 4 5 6 7
VERY LITTLE; DEA( 'NG MODERATELY; SOME VERY MUCH; DEALING
WITH OTHER PEOPLE IS DEALING WITH OTHERS WITH OTHER PEOPLE IS
NOT AT ALL NECESSARY 1S NECESSARY, AN ABSOLUTELY ESSENTIAL
[ IN DOING THE JOB. AND CRUCIAL PART OF

DOING THE JOB,

rond

& 2, How MUCH AUTONOMY IS THERE IN YOUR JOB? THAT 1S, TO WHAT EXTENT DOES YOUR JOB PERMIT YOU TO
' DECIDE QN YOUR OWN HOW TO GO ABOUT DOING THE WORK?

{ 1 2 2 4 5 b— 7
§
VERY LITTLE; THE MODERATE AUTONOMY; VERY MUCH: THE JOB
F I JOB GIVES ME ALMOST MANY THINGS ARE GIVES ME ALMOST COMPLETE
§ NO PERSONAL "sAY” STANDARDIZED AND NOT RESPONSIBILITY FOR
ABOUT HOW AND WHEN UNDER MY CONTROL, BUT DECIDING HOW AND WHEN
THE WORK IS DONE. | CAN MAKE SOME THE WORK 1S DONE.

lz DECISIONS ABOUT THE

i WORK .«

) t*
i
¥

i :

: B-5
té
we

R Ry e LTI ape— - 5 i




] 3, To WHAT EXTENT DOES YOUR JOB INVOLVE DOING A "WHOLE” AND IDENTIFIABLE PIECC OF WORK? THAT IS,
IS THE JOB A COMPLETE PIECE OF WORK THAT HAS AN OBVIOUS BEGINNING AND ENT? OR 1S IT ONLY A SMALL
PART OF THE OVERALL PIECC OF WORK, WHICH IS FINISHED BY OTHER PEOPLE OR BY AUTOMATIC MACHINES?

1 2 3 4y —~ 5 6 7
My JOB 15 ONLY A My JOB 1S A MODERATE- My JOB INVOLVES DOING
TINY PART OF THE S1ZED "CHUNK" OF THE THE WHuLE PIECE OF
OVERALL PIECE OF OVERALL PIECE OF WORK; WORK, FROM START TO
WORK; THE RESULTS MY OWN CONTRIBUTION FINISH; THE RESULTS OF
OF MY ACTIVITIES CAN BE SEEN IN THE MY ACTIVITIES ARE EASILY
CANNOT BE SEEN IN FINAL OUTCOME. SEEN IN THE FINAL
THE FINAL PRODUCT PRODUCT OR SERVICE.
OR SERVICE.

4, How MucH YARIETY IS THERE IN YOUR JOB? THAT IS, TO WHAT EXTENT DOES THE JOB REQUIRE YOU TO DO
MANY OIFFERENT THINGS AT WORK, USING A VARIETY OF YOUR SKILLS AND TALENTS?

il 2 3 b 5 b 7
VERY LITTLE, THE JOB MoDERATE VERY MUCH; THE JOB
REQUIRES ME TO DO THE VARIETY REQUIRES ME TO DO MANY
SAME ROUTINE THINGS DIFFERENT THINGS, USING
OVER AND OVER AGAIN, A NUMBER OF DIFFERENT

TOOLS, USING A NUMBER
OF DIFFERENT SKILLS
AND TALENTS.,

5. IN GENERAL, HOW SIGNIFICANT OR IMPORTANT 15 YOUR JOB? THAT IS, ARE THE RESULTS OF YOUR WORK 1
LIKELY TO SiGNIFICANTLY AFFECT THE LIVES OR WELL-BEING OF OTHER PEOPLE?

1 2 3 4 5 6 7
]
NoT VERY SIGNIFICANT; MoDERATELY HIGHLY SIGNIFICANT; THE
THE OUTCOMES OF MY SIGNIF'CANT. OUTCOMES OF MY WORK CAN
WORK ARE NOT LIKELY TO AFFECT OTHER PEOPLE IN |
HAVE IMPORTANT EFFECTS VERY IMPORTANT WAYS,

ON OTHER PEOPLE.

6., To WHAT EXTENT DO MANAGERS OR CO-WORKERS LET YOU KNOW HOW WELL YOU ARE DOING ON YOUR JOB?

1 2 3 4 5 b 7
VERY LITTLE; MANAGERS MODERATELY; VERY MUCH; MANAGERS OR .l
OR CO-WORKERS ALMOST SOMETIMES MANAGERS CO-WORKERS PROVIDE ME
NEVER LET ME KNOW HOW OR CO-WORKERS MAY WITH ALMOST CONSTANT i
WELL | AM DOING, GIVE ME "rEEDBACK"; "FEEDBACK" ABOUT HOW
OTHER TIMES THEY WELL 1 AM DOING,
MAY NOT, !
iy »
|
| B"6 g
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VERY LITTLE; THE JOB
ITSELF 1S SET UP so |
COULD WORK FOREVER WITHOUY
" FINDING OUT HOW WELL | AM
DOING,

ki revon i =
g b

—— 45

MODERATELY;

SOMETIMES DOING THE

JOB PROVIDES “FEEDBACK”
TO ME; SOMETIMES [T
DOES NOT,

B-7
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7. To WHAT EXTENT DOES ROING THE JOB ITSELF PROVIDE YOU WITH INFORMATION ABOUT YOUR WORK PERFORMANCE?

YHAT 15, DOES THE ACTUAL WORK ITSELF PROVIDE CLUES ABOUT HOW WELL YOU ARE DOING -~ ASIDE FROM ANY
"FEEDBACK"” CO-WORKERS OR SUPERVISORS MAY PROVILE?

VERY MUCH; THE JOB IS
SET UP 5O THAT | GET
ALMOST CONSTANT
"FEEDBACK" ABOUT HOW
weLL | AM DOING,

e g v B 5 L




F SECTION 3
LISTED BELOW ARE A NUMBER OF STATEMENTS WHICH COULD BE USED TO DESCRIBE A JOB.

You ARE TO INDICATE WHETHER EACH STATEMENT 1S AN ACCURATE OR AN INACCURATE
DESCRIPTION OF YQUR JOB,

ONCE AGAIN, PLEASE TRY TO BE AS OBJECTIVE AS YOU CAN IN DECIDING HOW ACCURATELY EACH STATEMENT DESCRIBES §
YOUR JOB ~- REGARDLESS OF WHETHER YOU LIKE OR DISLIKE YOUR JOB.

WRITE A NUMBER IN THE ELANK BESIDE EACH STATEMENT, BASED ON THE FOLLOWING SCALE!

How ACCURATE IS THE STATEMENT IN DESCRIBING YOUR JOB?

1 2 3 L 5— 6 7
VERY MosTLy SL1GHTLY UNCERTAIN SLIGHTLY MosTLy VERY
INACCURATE INACCURATE INACCURATE AcCURATE AccuRATE AcCURATE

1. THE JOB REQUIRES ME TO USE A NUMBER OF COMPLEY OR HIGH-LEVEL SKILLS « sevevnvrannavnnnavvnn
2. [HE JOB REQUIRES A LOT OF COOPERATIVE WORK WITH OTHER PEOPLE. vsuvsevvnsanstnnastaansnnnans

3, THE JOB 15 ARRANGED SO 1HAT | DO NOT HAVE A CHANCE TO DO AN ENTIRE PIECE OF WORK FROM
BEGINNING TO ENDu vvv oo ou s oo o oo 00800000000t ia sttt iaiaras s v oo sass st iiiessenses (

Y4, JusT DOING THE WORK REQUIRED BY THE JOB PROVIDES MANY CHANCES FOR ME TO FIGURE OUT
HOW WELL 1 AM DOING . v o v o et b 00 00 00000 e e s i i i i sttty ]

5, THE JOB IS QUITE SIMPLE AND REPETITIVE « v vvv oo sasunsrostanaatonsnaseanonnoeroosonnannonttr

6. THE JOB CAN BE DONE ADEQUATELY BY A PERSON WORKING ALONE -- WITHOUT TALKING OR CHECKING
wlTHOTHERPEOPLEI R R N N T T T e T T O T S T I R I B O I S I I N NI I I IR IO I O I I R I O I B B IR B .

7. THE SUPERVISORS AND CO-WORKERS ON THIS JOB ALMOST NEYER GIVE ME ANY "FEEDBACK" ABOUT
HOW WELL | AM DOING IN MY WORK: 4o v o aunonsansosanooannnesonnnstinstnsesonniosannnatnass

8, THIs JOB 1S ONE WHERE A LOT OF OTHER PEOPLE CAN BE AFFECTED BY HOW WELL THE WORK GETS DONE.

9, THE JOB DENiES ME ANY CHANCE TO USE MY PERSONAL INITIATIVE OR JUDGMENT IN CARRYING

OUT THE WORK G 4o v o v o 0 0 00 00 00 0000 005 00000 88038801808 1588808180080t t iatstissartttesetoness

10. SUPERVISORS OFTEN LET ME KNOW HOW WELL THEY THINK | AM PERFORMING THE JOB: suuvsnnnssvsonas A
11. THE JOB PROVIDES ME THE CHANCE TO COMPLETELY FINISH THE TASKS | BEGIN: vvvvervnnnenornnnsos
12, THE JOB ITSELF PROVIDES VERY FEW CLUES ABOUT WHETHER OR NOT | AM PERFORMING WELL+ seeevunnr

13, THE JOB GIVES ME CONSIDERABLE OPPORTUNITY FOR INDEPENDENCE AND FREEDOM IN How |

DO THE WORK., vuwssvonnnssnnnsnsnanas R R R R R R I T T I T T I O T I I I I T T T I I I T I I T T Oy l

14, THE JOB ITSELF IS NOI VERY SIGNIFICANT OR IMPORTANT [N THE BROADER SCHEME OF THINGS. vuu1u..
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§ SECTION 4
MWMMWMME .
']

EACH OF THE STATEMENTS BELOW 1S SOMETHING THAT A PERSON MIGHT SAY ABOUT HIS OR HER JOB, YOU ARE TO
$ INDICATE YOUR OWN, PERSONAL FEELINGS ABOUT YOUR JOB MY MARKING HOW MUCH YOU AGREE WITM EACH OF THE
: STATEMENTS,

i WRITE A NUMBER IN THE BLANK FOR EACH STATEMENT, BASED ON THIS SCALE:
HQ.N_MU.CH_DD_Y.QU_AQBEE_H.LIH_IHLMEMENI?
| 1 2 3 y 5 6 7
D1SAGREE D1SAGREE D1sAGREE MEUTRAL AGREE AGREE AGREE
3 STrONGLY SLIGHTLY SLIGHTLY STRONGLY

1. My OPINION OF MVSELF GOES UP WHEN | DO THIS JOB WELL: vivnnivan v casnininsninsansnnns

2, GENERALLY SPEAXING, | AM VERY SATISFIED WITH THIS JC4¢ trevererrrensoneenrneeeenin,

F R B I I ]

3, 1 FEEL A GREAT SENSE OF PERSONAL SATISFACTION WHEN | DO THIS JOB WELL: +vverrevernrnsnsnsnns

uo I FREQUENTLY THINK OF QUITTING THIS JOB, L R O I R R O O N R N N T R T I N I T N B N B,

5. | FEEL BAD AND UNHAPPY WHEN | DISCOVER THAT i HAVE PERFORMED POORLY ON THIS JOB. TR,

6. 1 AM GENERALLY SATISFIED WITH THE KIND OF Womik DB in TIUS OB, | e o b ol s s s e e

My OWN “ELINGS GENERALLY ARE NOT AFFECTED MUCH ONE WAY OR THE OTHER BY HOow WELL | DO
ON THIS A,

E
.
£
5

ey ey
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SECTION 5

Now PLEASE INDICATE HOW SATISFIED YOU ARE WITH EACH ASPECT OF YOUR JOB LISTED BELO™ ONCE AGAIN,
WRITE T!E APPROPRIATE NUMBER IN THE BLANK BESIDE EACH STATEMENT.

10,
.
12,
13,
14,

THE
THE
THE
THE
THE
THE
THE
THE
THE
THE
How
THE
THE

THE

HowW SATISFIED ARE YOU WITH THIS ASPECT OF YQUR JOB?

1 ) 3 4 5 b= 7

ExTrREMELY DissATISFIED SLIGHTLY NEuTRAL SLIGHTLY SATISFIED EXTREMELY
DISSATISFIED DISSATISFIED SATISFIED SATISFIED

AMOUNT OF JOB SECURITY I HAVE. 4 ovuunnunvuununvon ot onasnsnnssnsnniianasoniniinanenn
AMOU T OF PAY AND FRINGE BENEFITS | RECEIVE. wuvwununtosnnnnsnsasnonnsntansinanantonn
AMOUNT OF PERSONAL GROWTH AND DEVELOPMENT | GET IN DOING MY JOBs vvvunnvrnnnnnnannsssss
PEOPLE | TALK TO AND WORK WITH ON MY JOBu wuuunsarssrnsronnnnssnantosnsnsssnnsissiosins
DEGREE OF RESPECT AND FAiR TREATMENT | RECEIVE FROM MY SUPERVISOR: tvvnvnsnrsrtrinnenss
FEELING OF WORTHWHILE ACCOMPLISHMENT [ GET FROM DOING MY JOBy «vnvrnvsnnnnssnnrsrnnnnis
CHANCE TO GET TO KNOW OTHER PEOPLE WHILE ON THE JOBu wusvsvsvsnnnnntvnsasnnnnnonnosoee
AMOUNT OF SUPPORT AND GUIDANCE | RECEIVE FROM MY SUPERVISOR: vvvauunnnssrrnnonnnnnnnnns

DEGREE TO WHICH | AM FAIRLY PAID FOR WHAT [ CONTRIBUTE TO THIS ORGANIZATION: tvvvvvssss

AMOUNT OF INDEPENDENT THOUGHT AND ACTION [ CAN EXERCISE IN MY JCBu wuvvrsvvssnnniannnias

SECURE THINGS LOOK FOR ME IN THE FUTURE IN THIS ORGANIZATION: «vsvvvvnnnnosnnninnnanane o
CHANCE TO HELP OTHER PEOPLE WHILE AT WORK: vevvavvnnnsnnannnsnnnnionn i i
AMOUNT OF CHALLENGE IN MY JOBy sousvunnnontnnononnnu oo snnoonna s sanntoanoninnoonnne
OVERALL QUALITY OF THE SUPERVISION | RECEIVE IN MY WORK: s vunonnnnvonnsnnrnossvnnosine

v
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SECTION 6

LISTED BELOW ARE A NUMBER OF CHARACTERISTICS WHICH COULD BE PRESENT ON ANY JOB, PEOPLE DIFFER AEQUT
HOW MUCH THEY WOULD LIKE TO HAVE EACH ONE PRESENT IN THEIR OWN JOBS, WE ARE INTERESTED IN LEARNING

HOW MUCH YOU PERSONALLY WOQULD LIKE TO HAVE EACH ONE PRESENT IN YOUR JOB,

USING THE SCAlLE BELOW, PLEASE INDICATE THE DEGREE TO WHICH YOU WQULD LIKE TO HAVE EACH CHARACTERISTIC
PRESENT IN YOUR JOB.,

NOTE: The numbers on this acale are different from those used in previous scalee,

Yy 5 6 7 3 — 9 10
I WouLD LIKE WouLD LIKE WouLD LIKE
HAVING THIS ONLY HAVING THIS HAVING THIS
A MODERATE AMOUNT YERY MUCH EXTREMELY MUCH
‘ (0R LESS)

1. HIGH RESPECT AND FAIR TREATMENT FROM MY SUPERVISOR: viuursavinnsnnvonovannransnnsansnnnns

! 2. STIMULATING AND CHALLENGING WORK.: o s vses s onnuanonasosnesannnsnessaoninionn i sanenne
3, CHANCES TO EXERCISE INDEPENDENT THROUGHT AND ACTION IN MY JOB: v'vvvuunnaaanssonononnionna

L, OREAT JOB SECURTTY. «ssevswnsosonnatonsnstssannaonosanannns saniaeonsatsosnennannnotanne,

v 5, VERY FRIENDLY CO=WORKERS . v s s s s s oo onnnanaannananaonsnsnsssnoasnneesnonianoeetotoinoivane
6. OPPORTUNITIES TO LEARN NEW THINGS FROM MY WORK. s s esasnssnntnnnnnnassnsssaevnansivnnsnnoe

7 7. HIGH SALARY AND GOOD FRINGE BENEF ITS: v uuuvssoveonnanssnanaannsnonnssinasionaineetonannsir
L 8. OPPORTUNITIES TO BE CREATIVE AND IMAGINATIVE IN MY WORK: suvsunssnasonssnaninnosinorinns o

e

QUICK PROMOTIONS- NEEERE R R R I R R R R R T I T S I T I T B T I U U U B I R L B R L U Y O —

10, OPPORTUNITIES FOR PERSONAL GROWTH AND DEVELOPMENT IN MY JOB: svanvranansonsastasssssonnninis

s |

11, A SENSE OF WORTHWHILE ACCOMPLISHMENT IN MY WORKs s ot vvuvvuvsnnnnonnnnsttsoconnnosnonnonssve

L

B-11

A g g




SECTION 7

PLLEASE RATE THE CONTRIBUTIONS WHICH EACH OF THE FOLLOWING MADE IN PROVIDING YOU WITH THE SKILLS AND
INFORMATION NECESSARY TO SUCCESSFULLY PERFORM YOUR JOB BY PUTTING THE APPROPRIATE NUMBER IN THE SPACE
PROVIDED, IF THE TYPE OF TRAINING IS NOT, OR WAS NOT PROVIDED, PLACE A ZERO ("0") BESIDE THE ITEM.

0 1 2 3 4 5
NoT VERY LITTLE  LITTLE SomMe GREAT VERY OREAT
PrROVIDED ExTENT EXTENT EXTENT EXTENT EXTENT

1, TO WHAT EXTLNT WAS FOMAL TRAINING SCHOOL HELPFUL? Wuvivuvnonavunnasnsnosnneonennsnoiasnse
2. To WHAT EXTENT IS FORMAL ON=JOB-TRAINING HELPFUL? 4t uvavnsnnssontvasonanssniatoonnsonnerin
3, 7O WHAT EXTENT IS INFORMAL ON-JOB=TRAINING HELPFUL? tvuvvravsnvnnnrnnasnaransnasnnasnnnnnone
4, To WHAT EXTENT ARE DISCUSSIONS WITH YOUR SUPERVISOR HF'PFUL? uuuvvevnsnsnnnaninnsnesneinoni

5. To WHAT EXTENT ARE INFORMAL DISCUSSIONS WITH FELLOW MECHANICS HELPFUL? «uvuvvernannnsnvnvnne
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SECTION 8 (Civilian)

LiSTED BELOW ARE A NUMBER OF OUTCOMES WHICH MIGHT RESULT IF YOU PERFORM YOUR JOB WELL OR POORLY, You
ARE TO RATE HOW STRONG A RELATIONSHIP YOU FEEL CURRENTLY EXISTS BETWEEN OUTSTANDING AND POOR PERFORMANCE

! AND ATTAINMENTS OF EACH OF THE OUTCOMES. PLACE THE APPROPRIATE NUMBER FROM THE SCALE ON THE SPACE
PROVIDED FOR EACH OUTCOME,

i )| 2 3 4 5 6 7
: NoT AT ALL SOMEWHAT VERY MucH
i ReLaTED ReLATED RELATED
1. OUTSTANDING PERFORMANCE AND A PROMOTION wuvvuvnvusvnussonnnsvnnnvinsvnnnassnnosianaionionnon
iv 7. OUTSTANDING PERFORMANCE AWD INCREASED JOB RESPONSIBILITY 4uuvsuunsroerovnnnnsovnnnnnnosnnni_
3, QUISTANDING PERFORMANCE AND PRAISE FROM FELLOW MECHANICS tvyvuvvaarvannnnsnnnnnnivninnnanson
i 4, OQuTSTANDING PERFORMANCE AND A LETTER OF COMMENDATION vuuuuuunonnnrososonnnnnnasnninansvnnvi
5, OUTSTANDING PERFORMANCE AND PRAISE FROM YOUR SUPERVISOR s uwvssvnsursonnssnasansnnoirinnns
!
6. QutsTANDING PERFORMANCE AND MoRe FREE TIME OFF-THE-JoB FOR PERSONAL BUSINESS vuvevivenenere
7. QuTSTANDING PERFORMANCE AND BEING SENT TO ADVANCED TRAINING SCHOOLS +uvvvovuvnersvvnononrne_
. OUTSTANDING PERFORMANCE AND BEING ASSIGNED TO DESIRABLE DUTIES wvuvvvvuovuvnononononensnene
! 9. OursTanDiNG PERPORMANCE ANB GETTING A BONUS v i uwuvsaonioaonus oo Fomeassoassossooesiiesss e o
1 10. Poor PERFORMANCE AND BEING VERBALLY REPRIMANDED 4 4suteusuvunvansuversvonsnesvnnronsonnrnree
1i, Poor PERFORMANCE AND BEING ASSIGNED TO UNPOPULAR DUTIES 4uuvuvivenvsuvnoneoensnvnnsonssnner
l‘ 12, PoorR PERFORMANCE AND BEING TERMINATED 4uvsvovsvunsoussnennnnrnsnonsnnessononssesrvononenne

13, PoOR PERFORMANCE AND BEING LAID OFF 4 yuvvunuurevnsnrnnnsonsosansnns  sresesnsnneonnsnsens

> "
# gl

14, Poor PERFORMANCE AND BEING SusPENDED WiTHouT PAY FOR SoME PERIOD OF TIME (ONE WEEK) vevrer_

5. Poor PerremMANCE AND BEING P0ric TLOBELY SUPERVISED uusue s« sotsuessotanssaonsesessanonsssivm .

feee—

[ el )
Lo
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*: SECTION 8 (Military)

L1STED BELOW ARE A NUMBER OF OUTCOMES WHICH MIGHT RESULT 1F YOU PERFORM YOUR JOB WELL OR POORLY. You
ARE TO RATE HOW STRONG A RELATIONSHIP YOU FEEL CURRENTLY EXISTS BETWEEN OUTSTANDING AND POOR PERFORMANCE
AND ATTAINMENTS OF EACH OF THE OUTCOMES. PLACE THE APPROPRIATE NUMBER FROM THE SCALFE ON THE SPACE
PROVIDED FOR EACH OUTCOME,

1 2 3 4y 5 6 7
NoT AT ALL SOMEWHAT Very MucH
RELATED RELATED RELATED

1. OUTSTANDING PERFORMANCE AND A PROMOTION wuvvuvuuvenuvunsnnssnnnssaussnnstansninsniinnii
2. OUTSTANDING PERFORMANCE AND INCREASED JOB RESPONSIBILITY 4uuvvvuvenvaneansnninunsnnnnnienein
3, QUTSTANDING PERFORMANCE AND PRAISE FROM FELLOW MECHANICS «uvvvvuvannnnnvnvinvisnniiiiinnnn
4, OUTSTANDING PERFORMANCE AND A LETTER OF COMMENDATION +vuvvvnvvsnnanavnvununnononninnsnniin
5, OUTSTANDING PERFORMANCE AND PRAISE FROM YOUR SUPERVISOR wuvsvenvnunsvnvnvaonnnanvvnnnioni
6. OUTSTANDING PERFORMANCE AND A 3-DAY PASS \vuvvuuvanvnavninnvnininneniiiiiiiiniinn
7. OuTSTANDING PERFORMANCE AND MoRe FREE TIME OFF-THE-JOB FOR PERSONAL BUSINESS wuvevvvvevvaneo
8. OUTSTANDING PERFORMANCE AND BEING SENT T0 ADVANCED TRAINING SCHOOLS wvveuvvessuvvuunsvnnsvor
9, QuTSTANDING PERFORMANCE AND BEING ASSIGNED TO DESIRABLE DUTIES vvvvvvvvvivvenncinviininnnni
10, PooR PERFORMANCE AND BEING MORE CLOSELY SUPERVISED suussenssnennnnnsssiansnnanssnsnnsiniono
11, PoorR PERFORMANCE AND BEING VERBALLY REPRIMANDED 4vuvvassesvsnnansnsntananonnoinnnsnnonsnnnni

12, Poor PERFORMANCE AND BEING ASSIGNED To UNDERSIRABLE DUTIES wovvvvvunvvansnnvvuniiininsinnons

13, PoorR PERFORMANCE AND BEING REDUCED IN RANK 4yeeuvvonvivavasnsrinnannsiiiiiiiiiiininiionns

14, PoorR PERFORMANCE AND BEING ASSIGNED EXTRA DUTY vuuvvivivnnnissnner  voninnniinnnisssiiiiion




SECTION 9

THIS SECTION INVOLVES VARIOUS ASPECTS OF YOUR JOB, YOU ARE TO RATE TO WHAT EXTENT YOU BELIEVE THE
FOLLOWING ITEMS ARE TRUE BY PUTTING THE APPROPRIATE NUMBER ON THE RATING SCALE IN THE SPACE PROVIDED.

1 — — ? —— 3 5
VERY LITTLE LITTLE SoME GREAT VERY GREAT
EXTENT ExTENT ExTENT EXTENT EXTENT

1. To WHAT EXTENT DO SUPERVISORS GIVE ASSIGNMENTS OR DIRECTIONS THAT CONFLICT W'TH
DIRECTIVES GIVEN BY OTHER SUPERVISORS? v vtutvuavanerans o vanns nonaassntsosantonerinniones

2, To WHAT EXTENT DO YOU RECEIVE CLEAR JOB INSTRUCTIONS FROM YOUR SUPERVISOR? R R R P

3. To WHAT EXTENT DOES YOUR SUPERVISOR ASK YOUR OPINION WHEN A PROBLEM REALTED TO YOUR

b 1 WORK ARISESG L T T I I T I I T I I I I T T I I S I O B O T T I O O S Y S I B T B I I B B B B I O Y B}

h b, TO WHAT EXTENT DOES YOUR SUPERVISOR SET A GOOD EXAMPLE FOR HIGH PERFORMANCE? . \uvsvuvuvvvin____

] 5. To WHAT EXTENT IS IT DIFFICULT TO GET PROBLEMS RESOLVED BECAUSE THOSE IN AUTHORITY DO
- NOT RESPOND TO OR MAKE PROMPT DECISIONS OR RECOMMENDATIONS? 4 uuuvvuuvvrnvnnnesvantnnivinns

6. To WHAT EXTENT DOES YOUR SUPERVISOR PROPERLY MONITOR YOUR WORK PERFORMANCE? R RN ENN I PR

7. TO WHAT EXTENT IS WORK TIME LOST THROUGH POOR SCHEDULING AND PLANNING? 4iuvrvuvuvnsrosnneons

M fo s o
(o]

To WHAT EXTENT ARE WORKERS REWARDED IN PROPORTION TO THE QUALITY AND QUANTITY OF

THEIR WORK? L O I U S I B I I I I I I I T O S B I I I B U N I I I S I Y IO,

9, To WHAT EXTENT DOES THIS UNIT HAVE DETAILED REPORTING PROCEDURES FOR ALMOST ALL
ACTIVITIES AND FUNCTIONS’I’ LU I I IR B N I IO I R B RN BB DN NI IR N I I RN DI I BN NI I I IR NI I N I I I O I R I R R B R B RN BN N ]

10, To WHAT EXTENT DOES YOUR SUPERVISOR CORRECT YOUR BEHAVIOR IF 'YOU PERFORM POORLY IN

YOUR JOB? LIRS B I R I IO I RO N I O I I I I I O I B T O O B I e I T B B T T T I U I T I T T T B T T B O S

11. To WHAT EXTENT 1S INFORMATION CONCERNING REASONS WHY THINGS ARE DONE THE WAY THEY ARE
rQ’:lhih1UNchTED TO MECHANICS? LN R I I I B R I IR R I R B R NI I R IR BN IR RN B IR I RN DB R R D NI B R B R BN I I I BB R RN DRI RN B R—

12, To WHAT EXTENT DOES YOUR SUPERVISOR TRUST THE JUDGMENTS OF SUBORDINATES? svuvervsnsnnvnnras
13, To WHAT EXTENT ARE YOUR WORKING CONDITIONS SATISFACTORT? vtvsuvrsnsnsonsnsnsnnsnenunsansnsr

14, To WHAT EXTENT IS YOUR SUPERVISOR ABLE TO PLAN AND COORDINATE YOUR WORK GROUP'S
ACTIVITIES SO THAT MAXIMUM PERFORMANCE 1S POSSIBLE? 4uvvvuuvrvnosanonnoosnonnsosisnosnsnna

15, To WHAT EXTENT DO INTERRUPTIONS OCCUR IN YOUR DAILY ROUTINE THAT TAKE YOU AWAY FROM
HELICOPTER MAINTENANCE? lllllllllllllllllll“llllllllllllllllllllllllllllllllll!lll.ll‘llll_____,

16, To WHAT EXTENT’IS YOUR SUPERVISOR RESPONSIBLE TO THE NEEDS OF HIS SUBORDINATES? vuvevvvneee

NP N e e ey ey el e e

(BN TN




17.

18.

19,
20,
21,
22,

255

24,

25,

26.
27,
28,

29,

30.

31'

32,
33,
34,

35,

il 2 3 4 5

VERY LITTLE LITTLE SoME GREAT VERY GREAT
EXTENT ExTENT ExTENT EXTENT EXTENT

To WHAT EXTENT DOES MANAGEMENT TRY TO IMPROVE WORKING CONDITIONS? 44yvuvevunnuvsnninnnnnne

To WHAT EXTENT DOS THE LACK OF REQUIRED TOOLS AND SUPPLIES INTERFERE WITH JOB

PERFORMANCE 7 v vt wa s wa s n s s s on o e s s a o oo ot oo st aosoooesnenoaoseonan oo erinnnnseronnnono__
To WHAT EXTENT DO YOU ENJOY PERFORMING HELICOPTER MAINTENAMCE? 4ivevnuvvenonaninvnovnnnnee
To WHAT EXTENT DOES YOUR GROUP WORK WELL TOGETHER AS A TEAM? tiivvvvvaneernnnsinniininenie
TO WHAT EXTENT ARE WORKERS HERE UNDER A LOT OF PRESSURE TO GET JOBS FINISHED? vuvevervsver
To WHAT EXTENT DO GOOD IDEAS FROM WORKERS GET SERIOUS CONSIDERATION FROM MANAGEMENT? vuvuv

To WHAT EXTENT 1S ENOUGH ATTENTION PAID TO THE SAFETY AND COMFORT OF MEACHNICS IN

THlS UNIT? llllllllllllIlllllllllllllllllllll'llllllllllllllllllllllllllllll'lllll'lllllll_
To WHAT EXTEHT WOULD YOU LIKE TO SPEND MORE TIME PERFORMING HELICOPTER MAINTENANCE? ..ivvu

To WHAT EXTENT DOES THE PERFORMANCE OF YOUR JGB CONTRIBUTE TO THE EFFECTIVENESS OF
YOUR HEL'COPTER UNlT's M]ss]oN? TR R R R O T T T T I TR N I I T I T I B IO T O O B O NI DI I L DI IO U L O B B L L

To WHAT EXTENT ARE LINES OF AUTHORITY CLEARLY DEFINED IN THIS UNIT? vuvvveennen cvnennnnnn
To WHAT EXTENT DOES YOUR SUPERVISOR EMPHASIZE HIGH MAINTENANCE STANDARDS? 4uvvevuvvennevne

To WHAT EXTENT DOES YOUR SUPERVISOR MAKE CLEAR TO YOU WHAT ASPECTS OF YOUR PERFORMANCE
HE CONSIDERSTOBE MOST IMPORTANT?Illllllllllllllllllll.lllllllllll!llllllll‘llIIlIlllIlI

To WHAT EXTENT DOES THIS UNIT HAVE A GOOD IMAGE WITH PEOPLE YOU KNOW? 4uivvrnvnnaersnnnnns _

To WHAT EXTENT DOES THE AMOUNT OF PAPER WORK YOU DO IN CONNECTION WITH YOUR JOB
KEEP YOU FROM PERFORMING THE ACTUAL MAINTENANCE WORK? 444 veservsonnnnnsnsnsnssnntnssunnons

TO WHAT EXTENT DOES YOUR SUPERVISOR ENCOURAGE YOU TO HELP IN DEVELOPING WORK METHODS
AND JOB PROCEDURES? DR R R B B R R R I I T T B I R I B I IO I O I I I I O I I I I I I I I T O O I IO I I DI O DI NI B IO I D DRI D —

To WHAT EXTEHT IS YOUR TIME SPENT PERFORMING HELICOPTER MAINTENANCE? tuvvvvvvnasnncrsnsnns
To WHAT EXTENT DOES YOUR SUPERVISOR LET YOU DO YOUR WORK IN THE WAY YOU THINK 1S BEST? ,.._
To WHAT EXTENT CAN A WORKER BE PROUD TO SAY HE WORKS HERE? 4ovusvanosnnnsnnnassnnsnnosnnsn

To WHAT EXTENT DO DISCUSSIONS WITH OTHER MEMBERS OF YOUR WORK GROUP ASSIST YOU IN
PERFORMING YOUR JOB? LI I T I T I T I I B R R I R R R B IR R R D I R I RN I R R I IO I I I I R I T I IR RO R DI I RO BRI D U RN DN R R A

ey

- .




[ )

36.

37,

38,

3.

40,

ull

42,

43,

44,

45,

46.

1 2 3 4 5
Very LITTLE LiTTLE Some GrReAY VERY GREAT
EXTENT ExTENT ExTeNnT EXTENT ExTenT

To WHAT EXTENT DO WORKERS IN YOUR WORK GROUP TRUST AND HAVE CONFIDENCE IN YOUR

SUPERV]SOR? L N N N N N NN NN R ]

To WHAT EXTENT DO YOUR FELLOW OPERATORS ENCOURAGE SUPERIOR PERFORMANCE? RN R R RN S

To WHAT EXTENT DO YOU FEEL YOUR SUPERVISOR IS TECHNICALLY COMPETENT IN HELICCPTER
MA]NTENANCE? lllllllllllllllllllllllllllllllllCllllllllllllllllllllllllllllllllllllllll.ll

To WHAT EXTENT ARE YOUR JOB DUTIES CLEARLY DEFINED BY YOUR SUPERVISOR? 4tsusvrvosnnnnnvnne

To WHAT EXTENT IS YOUR WORK ENVIRONMENT CONDUCIVE TO THE EXPRESSION OF INDIVIDUAL
OPINTONS AND TDEAS? 4 uu s oo assonnanonassoosnasonansossennsnsesenntessssneeseenassnnesen

To WHAT EXTENT ARE TRADITIONS SO STRONG HERE THAT IT IS DIFFICULT TO MODIFY ESTABLISHED
PROCEDURES OR UNDERTAKE NEW PROGRAMS? 4 v vuuunsnronunnsonsonnonnsononoionannesonssenns

To WHAT EXTENT IS YOUR JOB AS IMPORTANT AS YOU WERE LED TO BELIEVE IN YOUR INITIAL

TRA]N]NG? L I T I I I I I I I I T I I O I I I B T O T R I R I I N B I T B R T N T R T S R S,

To WHAT EXTENT 1S INFORMATION COMMUNICATED QUICKLY TO YOU CONCERNING CHANGES
IN PROCEDURES, POLICIES, ETC.? O R R N N N N R A N I I I N N I R A A N IS

To WHAT EXTENT 1S YOUR SUPERVISOR CONCERNED WITH THE QUALITY OF WORK YOU TURN OUT
IN \’Ol’R PRESENTJOB? LR NN 2 0 2 B B O DL O O O I D D I N N I N N I I I I O I I R O I T I B T Y TN T B I I N T O T T I T I I )

To WHAT EXTENT ARE WORKING CONDITIONS HERE COMFORTABLE? R R R R R RN N T P

TO WHAT EXTENT DOES YOUR SUPERVISOR ENCOURAGE THE DEVELOPMENT OF CLOSE RELATIONSHIPS
NITHIN THEGROUP?lllllllllllll.llllllllll'llllllllll.l-lllllllll..lllllllllllllll..llllil

To WHAT EXTENT WILL YOUR SUPERVISOR GO OUT OF HIS WAY TO HELP YOU DO AN OUTSTANDING

JOB? L R e B I R I T T I I S T I I S T T I I T T N T I B B B O I S,

To WHAT EXTENT IS YOUR SUPERVISOR MORE CONCERNED ABOUT MEETING SCHEDULES THAN HE
ls ABOUTTHE NELFARE OF HIS wORKERS?Il..lll.llllll.llllllllllCllllllllll.l.....l.llllllll______

"0 WHAT EXTENT IS YOUR SUPERVISOR SUCCESSFUL IN HIS INTERACTIONS WITH HIGHER
LEVELS OF COMMAND?lllllll.ll...l..l.llllllllllll..lllllllllllllll.llll.lllllllllllll..ll

To WHAT EXTENT DOES IT BOTHER YOU TO HEAR (OR READ ABOUT) SOMEONE CRITICIZING THIS
UNIT OR COMPARING THIS UNIT UNFAVORABLY TO OTHER UNITS? LI I B I I B IR DI N L DI IO NN BN D IO RN IO IR BRI RN B N B B B AN )

[0 WHAT EXTENT MUST A WORKER GET APPROVAL FOR DECISIONS WHICH HE SHOULD BE ABLE

TO MAKE ALONG? 05 0 0.0 000 00000000800 0000 0008030000 0000000800008 30BNty




52,
53,

54,

1 2 Pt 4

($a)

VerYy LITTLE LiTTLE SoMe GREAT VERY GREAT
EXTENT EXTENT EXTENT EXTENT EXTENT il
To WHAT EXTENT DOES YOUR SUPERVISOR PROPERLY MONITOR YOUR WORK PERFORMANCE? 4 vevvnenvve i
il
TO WHAT EXTENT ARE YOUR WORKING CONDITONS SATISFACTORY? vuruneervvnnnsussrasosronnsasoion

To WHAT EXTENT ARE WORKERS HERE UNDER A LOT OF PRESSURE Tu GET JOBS FINISHED? wvvvenvoner
)
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Questionnaire: Criteria used to judge the effectiveness of helicopter
maintenance units

When someane compares two or more helicopter maintenance units,
in order to determine their relative overall effectiveness, he compares
the units in terms of several criteria. Different people, however, may
use different criteria or may weight the importance of various criteria
differently from each other.

What we want you to do is rate each of the criteria listed on the
next page in terms of how important each would be in your determination
of the overall effectiveness of a helicopter maintenance unit during peace
time.

We realize that many of these criteria are not available in an
actual situation. We want you, however, to rate each criteria on the as-
sumption you could get such information about a helicopter maintenance
unit.

Place a number beside each item according to the rating scale to
show:

How important eac. criteria would be in your evaluation of
the overall effectiveness of a helicopter maintenance unit
under peace time conditions

If there are any criteria in use or some you would think relevant
that we have not listed, please write them in at tke end of the list and
rate them according to the scale.
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Organizational Effectiveness/Efficiency Criteria (Peace Time)
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12.
13.
14.

16.

16.
17.
18.

Maintenance man hours per aircraft........cceeceiiaeecnns

Down time
Parts consumption

Flight

to which the aircraft belongs
Number of good parts replaced

Maintenance man hours per flight hour........ccciiieenenen
Availability
Readiness

Mean time tO repair....cceeeerenreencrercraccicscsccecnnss

Missions flown per month

ooooooooooooooooooooooooooooooooooo

hours per month......cceeeeeieeeiieonnnnccccccccnnes
Number of helicopters in for repair at any one time........
Number of complaints from pilots or from the unit

Number of work orders completed per day/week/month.........
Aircraft accident rate (i.e., flight hours between

accidents)

Job satisfaction

Morale

Personnel accident rate

Reenlistments/turnover

IMPORTANT




E R

5

PN N  DUENE e PeEe BeNR Py e e el
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19. Absenteeism.....c.ciiiiiiiiinniniiiieereneennnononnasnnnnns
205 TETHH eB s vs omerETE 9 E 0a 858 B E L RS B E T eI LA osmARE & B
21. Sick call
22. Amount of grievances

oooooooooooooooooooooooooooooooooooooooooooooooooo
ooooooooooooooooooooooooooooooooooooooo

23. Aircraft cleanliness

ooooooooooooooooooooooooooooooooooooooo

24. Hanger or work area CcleanlinesS..vuveee e eeeeeeenrnenneenen
Below are the same list of criteria and rating scale as before.
This time, however, we want you to rate each one of the items to show:

How important each eriteria would be in your evaluation of
the overall effectiveness of a helicopter mainterance unit
under var time conditions

Again, assume information would be available about the maintenance unit.
List any other criteria and rate them.
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Organizational Effectiveness/Efficiency Criteria (War Time

1. Maintenance man hours per aircraft.........cccviieieeann,
2. Maintenance man hours per flight hour.........coevviivann..
3. Availability........ L T e R P . P
B DRUNREE: . i na e e S R Uyl s TG R 1 B35 G P F 4500 b sie KW 2l
5. Mean time to repair......cccevieennn SR SR, o % e b S BT E e
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15.

16.
17.
18.

19.
20.
21.
22.
23.
24.

DOWN BiMB.e e eeeereeecoecesaseassatonssssosvosesassoesocrenns
Parts conSUMPEION: - cssvedissapaisaiaumenensesrssmspemaensss
Missions flown permonth......coviiiiriniiiiiieeinninenenns
Flight hours permonth......coiiiiuniiiiiiiiinneiininanns
Number of helicopters in for repair at any one time........

Number of complaints from pilots or from the unit to which
the afrcralt DRlONGS . .....iocoiciicansiisasssasassrensams

Number of good parts replaced.......cceeveeiiieccncnnncenns
Number of work orders completed per day/week/month.........

Aircraft accident rate (i.e., flight hours between
S OBIRIEIBS ) fom e & 35645 5 5 luad § 5 513605 Fiess] § SHEIEE & SIF mvd (818 sl § 018 %

Personnel accident rate....ceeeeeees ceeecerscnnoncessccncs

Job Satisfaction..oveeeeeececseeseaonascccssassscsssnnsssss
Reenlistments/tUrnOVver.....cccveeeeeseccssnsecssocnvensscnss
IR Wl e A B s a1 6 5 TSI 5 GTTRTE, 0.6, T iesibin o 8 6 oo os 6o

AERCBIBRIIME c0e s o0 5590 50305585 s coun ome wongereiomsss §e Pia'aw mim o orersre
TRNRAEAR . cwiid v < 33 5 466 T0ws w5 5T 65,50 5 mods o ©58 piB| fadie s 555 79
Cifie K1 TPIRGS B SN e 0 S SRR R s S Pt P S
Amount Of GrievanCesS.....cccveevecncncnccccoccccnsnsssnnons
Afroratt cledn]iness.. ..ccoisvanincscescosscsocsncensecenen
Hanger or work area cleanliness.......c.ceeevennccceccesnnes
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APPENDIX D
WEEKLY PERFORMANCE SUMMARY
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APPENDIX E

SUMMARY OF DA FORM 1352
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APPENDIX F

ORGANIZATIONAL INCENTIVES INVENTORY
(SECTIONS 1 TO 6)




APPENDIX F1

ORGANIZATIONAL INCENTIVES INVENTORY (SECTION * TO 6)

DESCRIPTION

Variety

Identity

Significance of Task
Autonomy

Feedback from Job Itself
Feedback from Agents
Oealing with Others
General Satisfaction
Internal Motivation

Pay Satisfaction
Security Satisfaction
Social Satisfaction
Supervisor Satisfaction
Growth Satisfaction
Growth Need

124
A

Military
4,

4,

15

2. 46

\
e

21

.70
.56
.73
.05
.48
.30
K
.39
.51
.09
.23
4.

55

6

1st
Cav,

1,33
4.00
3.61
3.83
3.1
4,9
5.28
4,44
2.67
5.17
3.58
5.67
4.33
5.12
4.73

2nd
Arm.

4,

.81
.97
.67
.49
.70
Y
.35
.14
.45
.38
.19
2
.49
.82

23

6th
Cav.

3.86

w

7

w

.62

.20
.49

L) E-) L

.40

N B

.96

.03

oy

.87

& W
p—
~

F-1

w W W W

48

“th

Infr.

4,
3

4

w

17
16

.44
.65
.85
.96
.0
455
adll
.65
.51
.33
R
.24
.42

i s

29 n 8 10
AN L.A,  Arizona Alaska
Civilian 00T Heli.  Operations
5.37 6.00 5.96 5.67
5.18 5.57 5.00 4.90
6.48 6.58 6.46 6.40
5.07 5.09 4.46 5.53
5.1 4.9 5.04 5.40
3.7 3.84 4.21 3.33
5.69 5.97 5.87 5.23
5.37 6.00 4,33 4,70
5.92 5.95 5.84 5.95
3.84 4.77 3.00 3.50
4,59 6.00 3.94 3.5
5.33 £.09 5.58 5.40
5.01 5.57 5.29 4.17
5.22 5.23 5.3 5.1
5.61 5.66 5.85 5.37
PR LT i O S Ll TGRS




APPENDIX F2

ORGANIZATIONAL INCENTIVES INVENTORY (SECTION 7) i
H
N = 121 6 21 21 25 48 29 11 8 10 -
AN Ist 2nd 6th 7th Al L.A. Arizona Alaska
OESCRIPTION ."-Hitarz Ca_v_: Arm, Ca_v__ N_AS_ Infr. Civilian 007 Heli. Operations .
Formal Training 3.04 3.50 3.00 3.20 2.81  3.00 3.32 3.45 3..125 3.22 R
Formal 0JT 3.87 3.833 3.90 3.90 4,00 3.76 4,12 4.10 4.62 3.67
' i
Informal OJT 3.94 4.50 4.14 3.86 3.96 3.80 3.86 3.82 4,12 3.67
Oiscussion with !
Supervisor 3.36 4.50 3.76 3.37 3.11 3.15 3.57 3.27 3.75 3.78 |
Oiscussion with
Fellow Mechanics 3.81 3.83 3.95 3.86 3.80 3.73 3.93 4.09 3.87 3.80

R
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APPENDIX F3
ORGANIZATIONAL INCENTIVES INVENTORY (SECTION 8)

] 123 6 21 23 26 47 29 n 8 10
Al 15t 2nd 6th Tth Al L.A. Arizona Alask.
OESCRIPTION Military Cav.  Arm.  Cav.  NAS Infr, Civilian 00T Heli., Operations
Outstanding Performance and:
Promot inn 4,40 5.17 4.85 4.13 4.50 4,17 4.65 3.91 5,00 5.20
Responsibility 5.19 5.67 5.21 4.6" 5.65 5.13 4,59 4,36 4.62 4.80
Praise from Coworkers 4.45% 4.17 4.71 4.65 4,35 4,34 4,38 4.00 4,62 4.60
Letters of Commodation 4,24 4.67 4,67 4.35 4.19 3.96 2.7 3.00 2.75 2.60
Praise from Supervisor 4.48 5.33 4.86 4,56 4.38 4,21 4.07 4.27 3.7% 4.10
Free Time Off 3.70 4,67 3.38 3.74 .77 3.67 2 65 2.36 3.62 2.20
Advanced Training 3.8 4,33 4,05 3.91 4.46 3.30 4.59 4.54 5.00 4.36
Oesirable Outy 3.67 3.67 4,00 3.87 3.96 3.28 4,24 3.54 5.62 3.90
Three Oay Pass 3.39 4.00 3.086 3.39 3.46 3.06 NA NA HA NA
Bonus HNA A HA HA NA 1A 3.55 2.54 4.50 3.90
] Poor Performance ad:
Repr imand 4.89 4.67 4.06 5.09 5.11 4,70 4,97 4.82 4,87 5.20
Undesirable Outy 4.62 3.50 5,00 4.78 4,69 4,47 3.79 3.00 4,37 4.20
Close Supervision 5.03 5.33 4.95 4,96 4.81 5.19 4,97 5.00 5.25 4.70
Reduction in Rank 3.73 2.67 kAl 3.69 4,58 3.43 NA NA NA NA
Extra Quties 3.76 2.67 3,98 - a:17 4,42 3551 HA HA HA NA
Termination NA HA HA NA NA A 5.03 3.82 6.37 5.30
Laid Off HA HA HA NA NA HA 4,72 3.36 5.25 5.80
f Suspension Without Pay NA NA HA HA NA A 3.72 5.00 2.25 3.60
i
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APPENDIX F4

ORGANIZATIONAL INCENTIVES INVENTORY (SECTION 9) 1
N - 121 6 21 23 26 5 29 n 8 10 .
AN Ist 2nd 6th 7th ANl L.A. Arizona  Alaska !
OESCRIPTION Milttary v, A Cavo NS Infe. Civitan DO el Operations 1
Item 1 7.69 333 2.0 2.39 2.84 2.58 3.40 4,00 3.50 2.90
2 3.27 3.83 362 2.87 3.23 127 3.34 .73 3.50 2.80 .
3 2.87 2,83 3N 274 277 2.60 2.93 3.18 3.00 2.60
4 3.12 333 367 2.65 3.27 .00 .34 .73 187 2.50 }
5 2.86  3.33 3.43 2.4 2.65 2.71 2.90 3.36 2.62 2.60
6 3.02  3.83 .43 2.5 2.96 1.00 3.28 .18 3.75 3.00
7 2,38 3.33 2,38 2.45 2.69 2.04 3.00 3.36 3.37 2,30
[} 2.41 2,67 2.1 :[.22 2.46 3l 2.14 1.91 2.12 2.40
9 3.04  3.00 3.29 3.30 2.73 2.98 2.93 2.91 3.37 2.60 -
10 3.45  3.00 3.62 3.65 13,35 3.40 2.83 2.91 3.00 2.60
n 2,61 3.17  3.00 2.61 2.3 2.5 2.76 2.1 112 2.50
12 2.93  2.83 3,33 2.8 2.8 2.B4 3.41 3.36 3.78 3.70
1 2,88 3.17 2,87  2.78 2.85 1.07 3.52 3.9 3.50 3.10
14 2.3 380 333 2.87 2.85 2.78 3.41 3.t 3.75 2.90
15 2,51 3.3 2,87 239 2.1 2.9 3.83 4,00 4.12 3.40
16 3.37  3.33 3,40 3,26 3.04 3.50 3.3 3.64 3.37 2.90
17 2.42  3.33 2.587  1.82 2.46 2.5) 2.19 2.82 2.75 ?2.80
8 2,67 2,17 2.m 265 327 2.3 2.69 2.9 2.62 2.50
19 3.97  3.83 4.43 4,04 .36 4.0 4.2 4.09 4.50 4.10
20 3.69 400 .95 3.65 3.50 3.64 3.83 3.82 4.12 3.60
21 2.35  2.67  2.52 2.00 2.69 2.20 2.69 3.09 2.12 2.70
22 2.56  3.17 3.00 2.0 2.38 2.64 2.79 3.09 2.3 2.80
23 2.92  1.50 3.52 2.48 2.69 2.91 3.38 3.36 3.50 3.30 '
2 .78 3.8 376 3.52 319 4.7 3.07 2.91 3.29 3.10
25 3.92  4.33 3.95 400 3.73 3.9 4,07 4.09 4,25 3.90
26 3.35 400 352 1.08 3.42 3.3 3.59 3.64 3.87 3.30 i
27 3.79 400 4.24 2,48 346 3.9 3.9 4.36 4.00 3.50 :
28 312 250 .48 3.00 2.92 3.09 3.07 3.00 .37 2.90
29 2,92 3.67 3,62 2.90 2.73 .62 3.28 3.82 2.62 3.20
30 .20 2.5 3.25 2.86 3.65 3.18 3.52 3.713 312 3.60
3 2,77 3.00 319 2.5 2.60 2,73 2.86 2.91 13 2.40 .
32 2,98  3.50 3,52 2,96 2.92 N [} 4“7 3.87 4,30
33 3.0 317 333 3,00 3.04 2.89 3.62 3.64 3.25 3.90
3 262 400 3.1 235 269 2.29 3.45 3.91 3.50 2.90
35 349 3067 71 3.56 3.42 3.3 3.65 3.54 3.75 .70
36 327 417 243 2,96 .27 3.3 3.62 4,00 3.87 3.00
kY 321 350 48 2 277 33 3.39 3.54 3.29 3.30
i £ k] 352 383 4.09 3.26 3.19 3.54 414 427 4.50 3,70
} 39 3.26 333 A7 2% 3.2 1w 3,56 3.82 3.75 3.10
40 2,81 3.00 3.00 2.70 2.65 2.84 2.93 2.9 3.12 2.80 .
4 291 2.67 3.1 26 3.5 2.8 2.76 2.64 L1 2.60
& 336 417 367 3.5 2.9 3.24 3.83 3.9 4.25 3.40 .
43 2.74 )50 3.2 2,78 2.58 2.47 3,07 3.08 3.25 2.90
| a“ 3,72 3.33 4,00 .65 3,54 178 4.10 427 4.25 3.80
4 .51 200 2.3 209 271 276 3.38 3.45 3.50 3.20
] 46 2.85  3.33 .52 2,35 2.65 2.84 2.69 2.64 2.87 2.60
4 312 400 3.52 270 31 3,02 3.14 3.18 3.37 2.90
@ 2.8 317 87 278 319 2,67 3.07 3.54 .3 3.0
49 I N6 0. 2,841 2,73 2,80 3.10 3.36 3.25 2.70
50 2,74 417 3.4 2,17 2.85 2.42 3.45 N k-1 3,20
! 51 2,88 2,83 3.00 3.17 2.96 2.64 2.97 3.8 2.75 2,90 i
i
' 3

B




APPENDIX G

MEAN EFFECTIVENESS RATING FOR PEACE
AND WARTIME CONDITIONS FOR THREE
LEVELS OF MILITARY PERSONNEL
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. APPENDIX G

MEAN EFFECTIVENESS RATING FOR PEACE AND
WAR TIME CONDITIONS FOR THREE LEVELS OF
MILITARY PERSONNEL

Commanding Maintenance Maintenance

Officers Officers Support
1. Maintenance Man-hrs. per
Aircraft 4.75 6.00 6.62 Peace
é 5.75 6.50 7.25 War
2. Maintenance Man-hrs. per
y Flight Hour 7.12 6.25 6.37 Peace
' 7.12 6.58 7.12 War
; 3. Availability 5.00 6.83 5.87 Peace
< 5.25 7.42 7.12 War
i 4, Readiness 7.00 6.92 7.00 Peace
6.75 7.58 7.87 War
i 5. Mean Time to Revair 6. 62 5.25 6.37 Peace
5.75 5.92 7.37 War
i 6. Down Time 7.25 6.75 6.37 Peace
7.37 6.75 7.25 War
i 7. Parts Consumption 6.25 6.25 6.12 Peace
6.37 4.50 5.50 War
i 8. Missions Fown per Month 5.25 4.25 5.25 Peace
5.2% 5.08 5.87 War
i 9. Flight Hours per Month 6.62 4,67 5.87 Peace
6.75 5.75 6.25 War
b ! 10. Number of Copters in for Repair
E‘ 1 at Any One Time 5.62 6.25 5.87 Peace
3 5.87 7.00 6.87 War
.
17.  Number of Comulaints from Pilots
or from the Unit to Which the 5.25 6.08 6.75 Peace
! Aircraft Belongs. 5.12 6. 25 6.00 Wir
l G-1
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APPENDIX G
(Continued)

12.

§3:

14.

155

16.

B

18.

B9

20.

21.

22,

23.

24.

¢ s T

Number of Gouod Parts Replaced

Number of Work Orders Completed
per Unit Time

Aircraft Accident Rate

Personnel Accident Rate

Job Satisfaction

Reenlistments/Turnover

Morale

Absenteeism

Tardiness

Sick Call

Amount of Grievances

Aircraft Cleanliness

Hanger or Work Area Cleanliness

Commanding Maintenance Maintenance
Officers Officers Support
6.25 6.67 6.50
5.37 5: 25 5.62
3.7% 5.08 4.8/
4.12 5.50 6.87
7.00 6.42 7.12
5.87 7.00 6.75
5.12 7.00 7.00
5.12 7.17 7a02
.50 7.17 7.37

50 6.67 7:18

.62 6.25 5.00
§.25 5.58 5.37
5.87 7.17 7.56
6.12 7.26 7.62
5.28 6.25 6.75
3.87 6.67 6:78
5.00 6.00 6.25
3.87 6.42 6.75
4.87 5.17 5.50
4,25 5.92 6.12
5.12 5.92 6.25
3.87 6.00 5.50
5. 78 6.50 7.00
4.00 §.75 5.62

.62 6.33 6.50

.62 5.50 5.62
G-2
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APPENDIX H

INTERCORRELATIONS BETWEEN SELECT
JOB PERCEPTION MEASURES (N=4)
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APPENDIX H
E |
3 INTERCORRELATIONS BETWEEN SELECT
JOB PERCEPTION MEASURES. (N=4)
 §
1 2 3 4 5 6 4 8 9 10 n 12 13 14
i 1. ldentity -.97]-.95)-.50) .50 .42 .51 .39| .63 ] .41 .69 ] .99 |-.78 | .GE
2. Significance “\\\\\ .98 1 .39}-.41)-.46]-.59|-.35]-.54)-.43]-.72}-.08| .71 |-.62
i 3. Feedback from Job \\\\\\ A9 .24 f-.29)-.45]-17 ] -.641-.33)-.59 .98 .79 |-.46
1 4, Feedback from Agents \\\\\\ 21 .53 .48 .40}-.98¢ .57 ¢ .27 |-.55 ] .92 .15
5. Pay Satisfaction .81) .69 .96 |-.08] .72} .80} .37 ]-.00¢ .95
! 6. Social Satisfaction \\\\‘\ .97 | .93 ]-.42] .99} .94 | .22)] .23 .90
7. Discussion with \\\\\~
Supervisor (Thought-
, fulness) B3 |-.34, .99 .97 | .44} .13
8. Supervisor Competence N\\\\\ =341 .87 .86 | .26 ] .18 .95
9. Lost Work Time \\\\ -84 -1 .69 }-.98 |-.0%
N
; 10. Working Conditions \\\\\\ .94 33| .4} .85
11. Organizational Pride \\\\\\ €1 ]-.091 .94
’ 12. Pressure r\\\\\ -.83] .55
13. Like More Time to Do
Maintenance \\\\\\ =13
] 14. Time Spent in Mainten-
ance
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APPENDIX I

1 INTERCORRELATION BETWEEN MEASURES
OF EFFECTIVENESS/EFFICIENCY (N=4)
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APPENDIX I

INTERCORRELATION BETWEEN MEASURES
OF EFFECTIVENESS/EFFICIENCY (N=4)

1 2 3 4 5 6 7 8 9
§;\\\ -.73| -.88(-.32| .43| .12|-.68]| .335-.78
\\\\\\ .32]-.33]|-.08|-.67| .95]|-.78| .75
\\\‘\\ .66 |-.51| .31 .30| .10] .59
\\\\\\ -.81| .43|-.46| .32]-.22
\\\\\\k\;l? 8| .29 .22
J-.50| .9¢]-.02
\\‘\\\ -.61| .87
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