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CHAPTER I

INTRODUCTION

Don’t ask me why or what kind of man would elect
such a role, such a life. Rather, tell me why
there is a hermit, wizard, nurse, nun, or saint.
I don’t know! There is no accounting for
occupational tastes, but every time I fly I thank
fate for a good mechanic [8:11].
Capt Ira C. Eaker
April 1931
In popular imagination it is the members of the
aircrews —— particularly the pilots — who are the heroces of
aerial warfare. Yet, everyone familiar with the reality of
the situation —— especially pilots and their fellow crew-
members —-— recognize their dependence upon the airplane
mechanic. In fact, as early as World War I, Air Service
officials were declaring that “"without efficient mechanics

the pilots’ wings would soon be clipped and there would be

few, if any, ships available with which they could take to

the air [2:1])." Today’s Air Force maintenance technician is
as vital as ever before and is clearly recognized as a key
contributor to the war readiness and combat capabilities of
our flying organizations. In fact, over one-quarter of our
current airman population work in one of the four primary
aircraft maintenance career fields to keep our aircraft in

peak condition (1:167). However, despite the acknowledged

importance of the aircraft technician there are several
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problems within this career field that Air Force supervisors
and managers must continually attempt to identify, isolate,
and solve.

There is sufficient evidence to conclude that the

aircraft maintenance career field suffers froa personnel
problems manifested in dissatisfaction and low motivation
which consequently results in high turnover. The attrition

rate of Air Force enlisted personnel has been a continuing

problem which has only recently beqgun to improve. However,

the loss of highly trained airmen “who provide a reservoir

af technological skills and long years of practical experi-

ence necessary to operate and maintain our sophisticated

weapon systems” is still a major concern (48:72). The Air
Force recently released a master list of 72 "chronic criti-
cal shortage” skills. This list is used by the Air Force to
show key skills in which it has had trouble retaining the

needed number of personnel in appropriate grades. Thirty-

five of the skills appearing on the list were aircraft
maintenance career fields (21:3). Another area closely
monitored is the attrition of mid-career personnel which is
particularly noticeable in some career fields and which has
been cited as a "deep and continuing problem” in maintenance

(5:9). In October 1982, to alleviate part of this shortage,

three retired non-commissioned officers came back to active

duty in the avionics maintenance career field by invitation g

.

from the Military Personnel Center. This marked the first ;
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time since the Vietnam era the Air Force has recalled

retirees to active duty to ease skill shortages (21:3).

Recent news of a military pay freeze for FY84 caused many

military leaders to warn of more problems to come. General

{ Barrow, Comﬁandant of ihe U.S. Marine Corps, stated (28:4)
that a pay freeze following a four percent pay cap in FY83
' will almost certainly have an "adverse impact on personnel

retention, as recent history has dramatically shown, and a

long—-term negative effect on combat readiness of U.S.
military forces.” Attrition is indeed a major problem.
Present and future Air Force leaders must face this
challenge by identifying those factors over which they have
some control in an effort to reduce the attrition that
threatens our military capability.

As Air Force leaders there are several factors over
which we have little or no control. The most notable is

pay. Therefore, we must identify controllable factors and

initiate programs which will lower attrition and alleviate
skill shortages whenever feasible. This fact was reinforced
by the Government Accounting Office (GAO) which reported
(10:8) that the services "have primarily addressed recruit-
ing and retention issues by requesting more money and, in

our opinion, have not adequately informed Congress of other

management actions that have caused, aggravated, or could
alleviate shortages”. The Department of Defense (DOD)

conducted another study and concluded (32:1) that dropout
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rates for military recruits are influenced heavily by their
service experiences, particularly their assignment locations
and occupational specialties. The Rand Corporation con-
ducted a third study and reported (32:42)'that because
attrition rates vary by occupation, it may be possible to
reduce personnel losses “by altering the mix of military
occupations or enhancing the attractiveness of high attri-
tion nctupations." The report concludes that personnel
experts should not ignore the impact of "service environ-—
ment” in trying to curb attrition rates and their associated
costs. The common theme of these studies is that Air Force
leaders should attempt to deal with dissatisfaction, low
motivation, and high turnover by confronting factors in the
work environment over which we do have some measure of
control. One such factor is the design of the job. This
refers to the deliberate, purposeful planning of the job
including any or all of its structural or social aspects.
One approach to job design is called job enrichment
which attempts to make the work more interesting, challeng-
ing, and significant by adding dimensions such as variety,
autonomy, feedback, and control. Job enrichment theory
proposes that through enriched work employees will attain
their personal goals of self-esteem and self-actualization
leading to increases in their internal motivation, job
satisfaction, and productivity (44:379). This theory has

been widely applied in private industry but to a lesser
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degree within the DOD. The most notable job enrichment

experiment in private industry occurred at American Tele-
phone and Telegraph (AT&T) in the 1960s. Ford (9:96)
reported that these experiments “"led to increased eamployee
motivation, efficiency and productivity, and reduced
turnover.” The most extensive application of job enrichment
in the Air Force, involving the Air Logistics Center at
Ogden, Utah, began in 1974 and continues today. In addition
to the Ogden program, six Air Force commands have job
enrichment managers. The widespread enthusiasm over the
potential of job enrichment is justified according to Umstot
and Rosenbach (45:81) who reported:

Job enrichment consistently improves morale in

terms of job satisfaction, organizational climate,

satisfaction with supervisors, and other mseasures.

Performance, in terms of improvements in quality

and cost saving, may also result. Retention of

officer and enlisted personnel who possess

critical skills can be expected to improve. Thus,

the result will be a better motivated, more

committed work force that will translate directly

into increased organizational effectiveness and
readiness.

Problem Statement

The high quality performance of the aircraft
maintenance technician is a vital ingredient of Air Force
flying unit preparedness. To insure continued readiness,
maintenance supervisors must identify factors which have a
negative impact upon job satisfaction and motivation and

which may consequently lower the overall performance of

o .‘ «:.!.’:séﬁ’.“*j‘g“ k,



their personnel and their organization. The high attrition
of enlisted maintenance personnel is a documented praoblem
which indicates Air Force leaders need to identify control-

lable factors which can be maodified to increase the reten-

tion and performance of maintenance personnel. As noted,

one controllable factor is the design of the job. When jobs

are poorly designed, job satisfaction, motivation, and
performance can suffer. Conversely, jobs designed to be
interesting, challenging, and significant can have just the
} X opposite impact. This study explores the applicablity of

r job enrichment to Air Force aircraft maintenance organiza-
tions as a tool for increasing the job satisfaction,

motivation, and performance of maintenance technicians.

Scope
This research focused on three career fields within
Strategic Air Command (SAC) aircraft maintenance, the single

largest Air Force command in terms of assigned personnel

¢ (1:166). The large size of SAC aircraft maintenance

. relative to the Air Force maintenance community increased
the potential impact of the research. In addition, the
centralized maintenance concept used by SAC (explained in
Chapter 11) is also used by the Military Airlift Command

(MAC). G&iven the similar organizational structures, the

recommendations and conclusions derived from this research

may be applicable to MAC aircraft maintenance as well.

P R TV ————— T ——— ~—— .
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Three career fields were selected to supply research
data. The three career fields are listed below along with a

brief description of their associated duties.

1. Bomb-Navigation Systems Mechanic (AFSC
321X0)- "Isolates unit malfunctions and performs
organizational and field maintenance on bomb
navigation assemblies [40:A17-11]."

2. Airlift/Bombardment Aircraft Maintenance
Specialist (AFSC 431X2)- "Inspects, repairs,
maintains, troubleshoots, services, and modifies
airlift/bombardment aircraft and installed
equipment; and performs crew chief and maintenance
staff function< [40:A23-15]1."

3. Munitions Systems Specialist (AFSC 461X0)-
"Receives, identifies, inspects, stores,
reconditions, ships, issues, delivers, maintains,
tests, assembles guided and unguided nuclear
weapons. Locally disposes of non-hazardous
ammunition when authorized. Handles and
transports nuclear weapons according to existing

safety directives and operating procedures
C40:A25-71."

Based on personal knowledge of SAC aircraft maintenance and
discussions with Air Force Human Resources Laboratory
personnel (3), and former SAC aircraft maintenance officers
(27), the author assumed these career fields represented a
good cross section of tasks performed by aircraft mainte-—
nance in a typical SAC bomb wing. In addition, they served
as a good contrast in skill variety, task identity, task
significance, autonomy, and feedback from the job which are
all measured by the Job Diagnostic Survey (JDS). Details

regarding data collection using the JDS appear in the

methodology.




CHAPTER 11

LITERATURE REVIEW

'T Tasks designed solely in accord with the
prescriptions of classical management theory and
industrial engineering may lead to dysfunctional J
outcomes for both the organization and the

individual worker. Scholars of organizational
behavior have suggested that simplified, low skill
level, short cycle jobs have led to low
motivation, jaob dissatisfaction, low productivity,
and other disruptive behaviors [30:831.

This chapter lays the foundation for the research by
examining several distinct subject areas. First, previous
research provides insight into the past and present environ-
ment in aircraft maintenance organizations. A 1981 study
conducted by the Air Force Human Resources Laboratory
(AFHRL) (3) at Wright-Patterson AFB, and a related study by
Cook and Devault (4), give the most current picture of

maintenance technician attitudes today. Second, a brief

history of aircraft maintenance and an overview of the

centralized concept of maintenance used by SAC today estab-
lish a basic understanding of the organization structure
that heavily influences the design of tasks. Third, key
concepts in job enrichment theory furnish a theoretical
basis for the research. Herzherg’s two-factor theory (19)
and the job characteristics model developed by Hackman and
Dldham (17) span the development of job enrichment from the

1950°s to the most current research. Finally, successful
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applications in both the private and defense sectors justify

enthusiasm for the future of job enrichment.

Previous Research in Aircraft Maintenance
In one study, the technical training of aircraft

maintenance personnel was evaluated from June 1980 to May

1981 by the Air Force Inspector General (AFIG) (41:3-4).
The study was conducted as a result of prior AFIG findings

which cited praoblems in training policy, and prog.am guid-

R bt

ance, in preparing aircraft maintenmance technicians. As a
result, the AFIG recommended the Air Force establish an
office of primary responsibility to manage training develop-
ment problems, develop a new system of training standards,
and centralize management of on—-the—job training programs.
Another study examined the aircraft maintenance
environment through a maintenance management evaluation
identified as the Maintenance Posture Improvement Program

(MPIP). It was begun in 1975 and was created to establish a

continuing program of review, analysis, and evaluation of
the effectiveness and efficiency of equipment maintenance in
the Air Force (7:26). The program attempted to open the way

for imaginative improvements to the maintenance management

system and tried to give maintenance managers the opportu-
nity to attack and correct the causes of dissatisfaction
expressed by maintenance technicians. A major result of

MPIP was the creation of the Production Oriented Maintenance




Organization (POMO) which was a decentralized maintenance
concept designed to attack the issues of unrest and dissen-—
sion among maintenance technicians. Air Force officials
were generally pleased with the results of POMO and ;eported
three major benefits. First, it increased sortie production
because technicians were trained to work in maore than one
specialty. Next, POMO simplified the complex dispatch
system used in centralized maintenance by assigning special-
ists near or on the flight line. Finally, it decentralized
decision—making authority by increasing the responsibilities
of the maintenance squadrons (37:59). In 1980, the Tactical

ir Command (TAC) changed the name of this form of mainte-
nance to Combat Oriented Maintenance Organization (COMO) but
did not alter its basic structure. In 1983, all tactical
flying commands adopted the name change with the publication
of Air Force Regulation (AFR) 66~5, titled Combat Oriented
Maintenance Organization.

The most recent study was conducted by the Air Force

Human Resourceé Laboratory (AFHRL) in 1981. This study was
designed to look at Air Force maintenance as a total envi-
ronment with interacting problems and complex interrelation-
ships (3:1-2). Two primary assumptions dictated the design
of this research. First, people who do maintenance, super-
vise maintenance, manage maintenance, and plan maintenance
are the ones who best know the problems in maintenance.

This is similar to the assumptions used in the popular
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concept in industry called quality circles. The underlying
theme behind quality circles is that the workers have
valuable insights into the work environment and management
should use this resource to identify, prioritize, and solve
problems. Thé second assumption was that by studying Air
Force maintenance as a whole, problems will surface which
can be solved through policy changes, through the implemen-—
tation of an existing technology, or through future
research.

The methodology for the AFHRL study was governed by
these assumptions and data were collected and categorized in
a manner to maximize its usefulness to Air Force managers.
The researchers conducted open—ended interviews with 2700
maintenance personnel representing a variety of career
fields, skill levels, weapon systems, locations, and mainte-
nance environments. The questions asked were general in
nature to prevent interviewer preconceptions from biasing
the data collection (6:40). Some of these general questions
were: What do you think could be done to improve Air Force
maintenance? What do you think could improve your wark and
attitude on the job? What do you think is the best thing
about this squadron?‘ Organization? What do you think is
the best thing in the Air Force in general? After state-
ments were collected they were categorized and entered into
a computer along with demographic data. In addition, the

statements were consolidated into descriptive summaries by

11
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staff members at AFHRL. The ten topics most frequently
discussed by the interviewed personnel are listed in Table

1.

Separate summaries of the data for SAC aircraft
maintenance organizations were drafted by AFHRL. These

summaries highlighted several key problem areas, some of

4

which appear below.

a) The maintenance career field is
overspecialized causing some jobs to be boring and
repetitive.

b) Flight line (crew chief) jaobs lacked
status because the credit for fixing the aircraft
went to the specialist.

c) Maintenance jobs were very important to
the Air Force mission but they lacked both status
and respect from the rest of the Air Force.

d) Maintenance personnel were dissatisfied
with their work and many complained of
oversupervision and a lack of trust by management.

e) Maintenance supervisors did not trust the
experience of their personnel or listen to their
suggestions.

f) Publications and regulations have
overstandardized maintenance and stifled
initiative.

g) Maintenance specialists tended to see
themselves as being capable of becoming, but not
permitted to become, involved in complex
maintenance tasks.

h) Maintenance technicians were not able to
tie what they do to the overall mission.

i) Management and supervisors were viewed as
being able to communicate only in negative terms.

Jj? The motivated people were required to
carry the load for the unmotivated.




TABLE 1
, (4:7)
’i AFHRL STUDY MOST FREQUENT TOPICS
1
t Topic No. of Statements
1. Retention 472
2. Manpower Availability/ 371
Technicians
1 3. Supervisory Style/NCO’s 336
4. Supervisory Style/DCM 284
and Higher Management
S. Assignment 255
&. Experience/Competence 243
7. Job Involvment/Caring/ 231
Retiring on the Job
Y ;
§ 8. Work Pressure/Length of 216
; Work Days and Weeks '
. 9. Spare Parts/Availability 208
} 10. Cooperation/Competition/ 197 L
i Conflict Within Maintenance

13
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k) Current maintenance concepts call for
repairs to be shipped out to the depot without
giving unit level technicians a chance to fix the
item. This promotes the attitude that maintenance
personnel don’t get to do a complete job and that
they just remove and replace black boxes.

1) Vertical communication is bad and workers
do not have a clear understanding of what the
goals are.
The researchers hypothesized that solutions to most of these
problems could be found through policy changes and by
applying existing technologies.

In 1982, the AFHRL data for SAC aircraft maintenance
organizations was further analyzed by Cook and Devault
(6:92). They concluded the overwhelming majority of SAC
maintenance technicians at all levels felt problems existed.
They further urged that "senior Air Force officers and SAC
management must research and seek to validate and find
solutions to these problems.* However, before such research
is conducted, one must understand the organizational

structure of SAC aircraft maintenance.

SAC Aircraft Maintenance Structure

The organizational structure of Air Force mainte-
nance units has evolved over the years. to the point’ where
two primary structures dominate today. The first structure
is a centralized concept which is set forth in AFR 66-1,
titled Maintenance Management. This structure is used by
both the Strategic Air Command and Military Airlift Command.

The second structure is Combat Oriented Maintenance Organi-

14
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zation (COMO) and is designed for use by tactical units.
This review focuses on the centralized concépt.

Over the past thirty years the structure of SAC
aircraft maintenance has generally moved toward increased
centralization and specialization for two primary reasons.
First, increased budgetary pressures challenged the services
to "do more with less"™ which forced Air Force leaders to
seek more efficient use of personnel. By reorganizing
aircraft maintenance organizations along functional lines
into four spetialized squadrons, SAC accomplished this goal.
Second, the increasing complexity of aircraft subsystems
meant the Air Force could no longer rely on crew chiefs to
maintain their proficiency on all the various subsystems
(22:49-52). This resulted in increased specialization of
technicians which is the basis for SAC’s arganizational
structure today. The intent of this structure , as
established by AFR &66-1, Volume I, is:

Maintenance, as a functional element of the
organization, is responsible for ensuring that Air
Force material is serviceable, safely operable,
and properly configured to meet the mission needs
£42:21.

Aircraft maintenance organizations in SAC are
organized along functional lines with centralized control
resting with the Deputy Commander for Maintenance (DCM) as
shown in Figure 1. The DCM plans, schedules, controls, and

directs the use of all maintenance resources to meet mission

15
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requirements. He and his staff provide direction and
guidance for subordinate maintenance activities to implement
and to comply with all local and higher authority mainte—
‘nance policies and technical instructions (39:1-1). The DCM
is responsible for coordinating and directing four mainte—
nance squadrons and associated staff functions.

The four squadrons are Organization Maintenance
Squadron (OMS), Avionics Maintenance Squadron (AMS), Field
Maintenance Squadron (FMS), and Munitions Maintenance Squad-
ron (MMS). The OMS is composed of crew chiefs, phase teams
(preventive maintenance), the post-flight teams, refueling
teams, and tow teams. These personnel conduct on—equipment
maintenance and are usually organized into an alert force
branch, transient aircraft branch, flightline branch,
inspection branch, and support equipment branch (43:2-1).
The second squadron is AMS which repairs avionics systems
such as radar, radios, navigation and bombing computers,
LORAN, and radar altimeters. Avionics Maintenance Squadrons
are normally composed of several branches such as, communi-
cation-navigation; mission systems; automatic—-flight
control, instrument and precision measuring equipment
laboratory; aircrew training devices; avionics test,
measurement, and diagnostic equipment; and, post attack and
control functions (43:4-1). Field Maintenance, the third
squadron, performs work on aircraft systems, such as fuel,

electrical, engine, hydraulic, inflight refueling, ejection

17
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seats, sheet metal, aircraft structural repair, and wheel
and tire systems. The final squadron is MMS. These
personnel load and maintain conventional and nuclear
sunitions, guns, missileés, weapons suspension and release
systems, and associated support equipment. The four
sub-elements of MMS are munitions services, maintenance and
storage, equipment maintenance, and explosive ordinance
dispasal (43:3-1).

The DCM also supervises some important staff
functions, such as Maintenance Control, GQuality Control,
Management Support, and Training Control. Maintenance
Control is responsible for directing the maintenance
production activities, authorizing the expenditure of
resources, and controlling the actions required to support
the mission. It manages the full cycle of production by
planning, scheduling, directing, and controlling all
maintenance on primary mission, mission support, and
transient aircraft (39:2-1). Yo accomplish these functions,
Maintenance Control is divided into functional elements, one
of the most important of which is Job Control. Job Control
directs and controls the use of maintenance resources to
insure a coordinated, efficient effort (39:2-2). Another
support function is Guality Control. Personnel in Quality
Control evaluate the quality of maintenance done by the
maintenance squadrons. In addition they conduct the Mainte-—

nance Standardization and Evaluation Program. Management
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Support is set up to perform duties in the maintenance
complex which are not specifically related to the control of
maintenance production. Duties such as administration,
production analysis, training management, computer files
maintenance, and maobility are accomplished by Management
Support. Finally, Training Control, as the name implies,
conducts and coordinates the training of locally assigned

maintenance personnel.

Job_ Enrichment

Job enrichment seeks to improve both task
efficiency and human satisfaction by means of
building into peaple’s jobs, quite specifically,
greater scope for personal achievement and its
recognition, more challenging and responsible
work, and more opportunities for individual
advancement and growth [26:61].

The job enrichment approach to redesigning work grew
out of experiments conducted in the early 1960’s at American
Telephone and Telegraph and is closely associated with the
motivational theories of Frederick Herzberg. Job enrichment
attempts to ensure that workers’® jobs have certain basic
characteristics. First, the job should be a complete piece
of work in the sense that the worker can identify a series
of tasks or activities which result in a definable product
for the client. In other words, after performing the

required tasks, the worker should be able to perceive a

definite change in the product or service for which he is
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responsible. Second, the worker should have as such
decision—-making control as possible over how he or she
executes that complete piece of work. Such things as
deviation from prescribed methods and procedures in unusual
situations and scheduling of work by the worker are aspects
of decision—-making control. Finally, workers should be
provided with direct information on how well they are doing
their jobs. This feedback should come from the work itself
(49:8-9).

Several researchers have made significant contribu-
tions to the development of job enrichment as an applied
tool of management. The most noteworthy contributor in the
early stages was Frederick Herzberg. Most recently the
combined works of J. Richard Hackman and Greg Oldham have
added to both the theory and application of job enrichment.

Herzberq’s Two-Factor Theory. Prior to the work
of Herzberg, the dominant motivation theme was the classic
approach. The classic approach asserted the importance of
the work environment over other factors in motivating
employees. Herzberg agreed with the importance of the work
environment but did not consider it sufficient, within
itself, for effective motivation. He believed a more
important set of factors dealing with the work itself held
the key to employee motivation.

Herzberg formalized this concept of employee motiva-

tion in his now famous two-factor theory of motivation. The
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two—factor theory resulted from a study in which Herzberg
and his associates surveyed 200 accountants and engineers
! from nine firms of varying size and nature. The major

question the study hoped to answer was whether different

kinds of factors were responsible for bringing about job
satisfaction and job dissatisfaction (19:57). Herzberg
found that factors in the work itself, responsibility, and
advancement are almost always associated with long-term
changes in job attitudes. Rarely did they cause a transient
change. In addition, factors that promoted goaod feelings
about the job related to doing the job (intrinsic content of
the job), rather than to the context in which the job was
done (19:70). These good feelings had a significant impact
upon other job related measures as well.

Herzberg also presented findings on the relationship
} between employee attitudes concerning the job and specific
work outcomes, such as performance, turnover, and feelings

about the company (19:86-87). First, attitudes toward the

' : job exerted an extremely important influence on the way in
{ which the job was done. Second, the tendency for attitudes
'j to have an affect on performance was greater for favorable
attitudes toward the job than for unfavorable ones. With
respect to turnover, Herzberg concluded that negative job

attitudes promoted some degree of physical or psychological

. withdrawal from the job (19:89). Finally, positive job

attitudes led to favorable attitudes about the company and
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negative job attitudes led to a lawer regard for the company
as a place to work (192:90). As a result of the attitudes
expressed by the respondents, Herzberg proposed the two-
factor theory of motivation. :

The two—-factor theory, also known as motivation-
hygiene theory, proposes that factors inherent in the work
itself (mativators) and environmental factors (hygiene)
combine to affect job attitudes. Motivators come from
factors intrinsic to the work such as achievement, recogni-
tion, the work itself, responsibility, advancement, and
growth. Conversely, hygiene factors larqgely result from
extrinsic, non—job-related factors, such as company policy,
salary, coworker relations, and supervisory style. Herzberg
argued that eliminating the causes of dissatisfaction
(through hygiene factors) would not result in a state of
satisfaction. Instead, it would result in a neutral state.
Satisfaction and motivation would occur only as a result of
the use of motivators (36:393-4).

The implications of this model of employee
motivation are clear. Motivation can be increased through
basic changes in the nature of an employee’s job which is
the basis for the concept of job enrichment. Therefore,
jobs should be redesigned to allow for increased challenge
and responsibility, opportunities for advancement, personal

growth, and recognition.

Herzberg’s theory has provoked both support and

22
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criticism over the last twenty years. To support his
theory, Herzberg conducted five studies in British firms.
In all five studies, jobs were changed to draw upon all the
motivators described in the theory. In each study, Herzberg
confirmed the validity of his original research (26:61-78).
Dunnette and Kirchner (47:392) evaluated research critical
of Herzberg and concluded that the critics were guilty of
three basic errors: misinterpretation of the theory,
methodological weaknesses, and misinterpretation of
results. They concluded that the motivation-hygiene theory
was indeed important because it clearly demonstrates the
ability to identify and clarify the underlying sources of
job attitudes, has explanatory powers, has generated further
research, and is a useful prediction tool (47:412-13).
Critics of Herzberg’s theory have generally cited
one of three reasons for disagreement (20:371-5). First,
the methodology of collecting data via storytelling is
highly biased. According to Vroom (20:372), “the story-
telling methods may have very little bearing on the actual
consequence of managerial practice." Second, critics charge
that the foundation for the research is faulty because
classifying reactions as either motivator or hygiene factors
is left to the interpretation of the rater. These same
critics cite Herzberg’s use of inadequate operational
definitions, the original study’s lack of an overall measure

of satisfaction, and the absence of reliablity data for the
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critical-incident method. Finally, researchers have charged
that Herzberg’s findings are inconsistent with previous
evidence. Motivation is only one condition necessary for
productive work. Clearly, when working conditions, the
quality of leadership, the suitability of supplies and
equipment, the efficiency of scheduling and coordination
procedures, or the abilities of the members of the work
force are deficient, highly motivated behavior may have
either little or no effect on productivity (20:383-4).
Despite the criticisms, Herzberg’s theory is still acclaimed
as having made significant contributions to the theory of
motivation and was the basis for the work of Hackman and
Oldham.

Job _characteristics model. According to Hackman
and Oldham (17:ix), "Lots of jobs are not so well designed.
They demotivate people rather than turn them on. They
undermine rather than encourage productivity and work gqual-
ity. They aren’t any fun."

The job characteristics model developed by Hackman
and Oldham is an outgrowth of job characteristics theory and
the major studies performed by Arthur Turner and Paul
Lawrence. Turner and Lawrence examined the relationship
between certain objective attributes of tasks and employee’s
reactions to their work. They concluded that managers can
build into jobs those attributes which create conditions for

high work motivation, satisfaction, and performance (17:59-61).
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The basic job design model by Hackman and Oldham is
shown in Figure 2. The model proposes that five core job
dimensions create three psychological states which in turn
satisfy different individual and organizationai objectives.
The effectiveness and efficiendy of the model is moderated
by individual growth need strength, context satisfactions,
and the knowledge/skill of the emplaoyee (16:58). The job
characteristics model, offered by Hackman and QGldham, is a
toal for understanding employee attitudes about their jobs,
diagnosing existing jobs, and mapping out specific action
steps for change when needed. However, it does not
represent an end in itself in the study of job design.
Instead, it is an attempt to extend, refine, and synthesize
previous research in this area. As such, there are both
limitations to the proposed model relationships and
criticisms regarding how the model can be operationalized.
In order to properly acknowledge these issues, the model is
first presented in its purest form. Then, limitations of
the model are briefly discussed in recognition of potential
avenues for research aimed at clarifying the basic model.
Finally, specific criticisms of the model are highlighted to
give the reader a clear picture of its weaknesses and
potential areas for future improvement.

According to Hackman and Oldham (16:58), three

psychological states are critical in determining a person’s
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CORE JOB CRITICAL
CHARACTERISTICS PSYCHOLOGICAL
STATES
Skill Variety =
Experienced
Task Identity —a meaningfulness

of the work

Task SignificanceJ

Experienced
responsibility
Autonomy ———* for outcomes of
the work

Knawledge of the
Feedback from ————e actual results of

the job the work activities

Moderators:
1. Knowledge and skill
2. Growth need strength

3. “"Context" satisfactions
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JOB CHARACTFRIATICS MODEL
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motivation and satisfaction on the job. These three states

are defined below.

Experienced meaningfulness: The individual
must perceive his work as worthwhile or important

by some system of values. he accepts.

Experienced responsibility: The individual
must believe that he personally is accountable for
the outcomes aof his efforts.

Knowledge of results: The individual must be
able to determine, on some fairly reqular basis,
whether or nat the outcomes of his work are
satisfying.

When these three states are present, a person tends to feel
very good about himself when he performs well. These good
feelings will prompt the worker to try to continue to do
well, which is the concept behind internal motivation. When
the worker is turned on by his work because of the positive
internal feelings generated by doing well, rather than being
dependent on external factors, he is internally motivated.
If one of these psychological states is missing, internal
motivation drops markedly. To complement their discussion
of the three states, the authors propose five core job
dimensions which directly influence the psychological
states.

According to the job characteristics model, three
core job dimensions influence the experienced meaningfulness
derived from a task. The three dimensions are skill

variety, task identity, and task significance. They are
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defined below (16:59).

Skill variety: The degree to which a job
requires a variety of different activities in
carrying out the work, involving the use of a
number of different skills and talents of the
person.

Task variety: The degree to which a job

requires completion of a "whole" and identifiable
piece of work, that is, doing a job from beginning
to end with a visible outcome.

Task significance: The degree to which the job
has a substantial impact on the lives of other

people, whether those people are in the immediate
organization or in the world at large.

Each of these three job dimensions represents an important
route to experienced meaningfulness. If the job is high in
all three, the worker is guite likely to experience the work
as meaningful. One or two of the dimensions might be low
but if the third is high the worker may still find the job
meaningful.

Autonomy, the fourth job dimension, leads a worker
to experience the state of increased responsibility in his
jab. Hackman and Oldham define autonomy as shown below

(16:59).

Autonomy: The degree to which the job provides
substantial freedom, independence, and discretion
to the individual in scheduling the work and in
determining the procedures to be used in carrying
it out.

28
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i They propose that people in highly autonomous jobs know they

r must accept responsibility for successes and failures.
Therefore, the individual’s efforts and initiatives will
directly influence how well the work is accomplished.

The fifth and final core job dimension is feedback

and is defined below (16:59).

PRI —— g i

F Feedback: The degree to which carrying out the
work activities required by the job provides the
individual with direct and clear information about
} the effectiveness of his or her performance.

F Feedback leads to the psychological state called knowledge

k of results. Although useful feedback can come from

co—-workers, or any level of management, Hackman and Oldham
believe the most powerful feedback is that which comes from
the work itself. Effective feedback is fostered by giving a

worker accountability as well as holding him responsible for

the work.

As depicted in Figure 2, the five core job dimen-
sions combine to affect the three psychological states which
in turn produce the personal and work ocutcomes shown. The
authors also believe combining the five core job dimensions
into a single index provides an informative measure of the
overall potential of a job to foster internal motivation
withir the worker. This single summary index is called the

mativating potential score (MPS) of a job. Arithmetically,

the score is the product sum of the three critical psycho-
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logical states (17:81).

Motivating Skill ¢ Task ¢+ Task
potential = | vari identi jgnificance | x Autonoay x Job
. Feedback

score (WPS) 3

¢ o it =

As the formula indicates, a job high in motivating poten-
; tial must be high in at least one (and hopefully more) of
the three dimensions that prompt experienced meaningfulness,
and high in both autonomy and feedback as well. A high MPS
does not mean that the worker will automatically be moti-
vated. What it does mean is that the stage has been set for
internal job motivation to occur if the employee performs
well and desires growth on the job.

Three moderators determine how individual workers
will react to the motivating potential of their jobs.
First, the knowledge and skill of the waorker influences the
eventual outcomes. According to the model, when a job is
high in motivating potential, people who have sufficient

knowledge and skill to perform well will experience

. substantial positive feelings as a result of their work

activities. Conversely, people who are not competent enough

to perform well will experience a good deal of unhappiness
and frustration at work, precisely because "daing well" is

important to them (17:84). The second moderator is growth

L\
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need strength. Not all individuals appreciate the opportu-
nities for self-direction, learning, and personal accom-—

plishment at work. Therefore, the ps,chological needs of
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the worker are critical in determining how vigorously an
individual will respond to a jaob high in motivating
potential. When people have strong needs for personal
accompliéhment, tﬁey are said to have strong growth needs.
These people will develop high internal motivation when
working on complex jobs. In contrast, people with low growth
needs will be less eager to exploit the opportunities for
personal accomplishment provided by a job high in motivating
potential (17:85). The final moderator is satisfaction with
the work context. The worker’s satisfaction with certain
aspects of the work context may affect his willingness or
ability to take advantage of the opportunities for personal
accomplishment provided by enriched work (17:86). These
moderators influence the general proposition that increases
in the motivating potential of a job foster general internal
motivation on the part of the people who perform the work.
Probably the most important aspect of the model for
managers are the expected outcomes. First, there are
several personal outcomes some of which have already been
discussed. Along with internal motivation, workers are
generally more satisfied with their personal learning and
their growth at work (growth satisfaction), and the work as
a whole (job satisfaction). Second, work quality and
quantity are twa measures of work effectiveness expected to
benefit from the enrichment process. Finally, attendance at

work should improve. When jobs are motivationally improved,
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employees should find the workplace more attractive and
therefore want to come to work more regularly.

Hackman and Oldham acknowledge certain limitations
of the model (17:95-7). Evidence for the -proposed moder-
ating effects is scattered. ' In particular, the moderating
effects of knowledge and skill have not been systematically
tested. In addition, there is important evidence that
individuals differ in their motivational readiness. How to
construe or measure these differences is at issue. Another
limitation is the link between job characteristics and the
psychological states which is not as neat and clean as
expected. Also related to job characteristics is the fact
that the model treats them as independent which is not
always the case. The concept of feedback is also somewhat
flawed because it is difficult to determine what is “jab
based"” feedback and what is not. Finally, how objective
properties of jobs relate to people’s perceptions of these
properties is not completely clear.

Another limitation of the model is its failure to
address the impact of enriched work on those employees who
do not desire to perform a particular job. The model
implies that upon the redesign of work these individuals
will experience the anticipated work outcomes when in
actuality this is highly unlikely. An example helps to
illustrate this point. When the economy is performing

poorly and unemployment is high, an individual may accept
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work that normally he would not be willing to perform. His

i i,

intentions may be to tolerate the job while constantly

I

1 trying to find more suitable work or until the economy shows
signs of recovering. In all likelihood, any attempts to
enrich the work of this individual will not lead to the
anticipated work outcomes of higher motivation, satis-
faction, aéd increased productivity. This issue is partic-—-
ularly important to consider when applying the model in the
military environment. Due to critical skill shortages, it
is not uncommon for new recruits to be forced into career
fields that are not consistent with their goals or
interests. This can cause frustration and dissatisfaction
which is unlikely to be remedied simply by enriching the job
being performed. This issue may represent an additional
moderator not explicitly stated in the model or a factor
that is measured by the growth need strength. 1In either
case, this limitation must be considered when diagnosing

1 work situations prior to job redesign.

In addition to these limitations, there are also

some relevant criticisms of the job characteristics model.

1 TN

Two of these criticisms concern the lack of situational
specifications and iack of clear evidence to support

per formance outcomes. Four studies/reviews highlight some
of the criticisms dealing with situational specifications.
Roberts and Glick (33:194) cited confusion with the model

which appears to be a direct consequence of lack of clear
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distinction among within-person, person-situation, and

situational relations in the job characteristics model.

s - o . —

They contend the model would greatly benefit from clear
specification of particular situational and social
influences on task perceptions. The importance of the work

context was also acknowledged by Oldham, Hackman, and Pierce

PP

(25:402) who concluded that prior to enriching jobs,
practicioners should carefully assess both individual
differences in needs and contextual sources of dissatis—
faction. In a third study, Rousseau (34:21) cited the
absence of any incorpeoration of sociotechnical systems
theory in the job characteristics model and its failure to
consider the interrelatedness of jobs in the redesign of
work. Finally, Pierce, Dunham, and Blackburn (31:239-240)
examined the main and interaction effects of social system
structure, job design, and growth need strength. Their
research showed the independent variable, job design, had a

main effect and interaction effect with hoth growth need

o strength and social system structure. They suggest the full
effects of job design cannot be understood without knowledge
of both the worker and the organization (social system
structure).

In addition to the above criticisms, other
researchers have questioned the relationship between job
core dimensions and performance. Steers and Mowday (33:&652)

concluded that studies have failed to support the model’s
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1 predictive power with respect to employee performance,

é although support for its predictions of perceived motivation
f and job satisfaction were found. Umstot, Bell, and Mitchell
(44:392) found clear causal support for the proposition that

manipulating job aspects can create feelings of enrichment

TV

and these feelings cause different degrees of satisfaction.
However, they found little relationship between job
characteristics and productivity. Finally, Griffin, Welsh,
and Moorhead (11:6562) reviewed the research literature
dealing with the task design/performance linkage and found
the results inconclusive. One explanation is the available
studies, with a few exceptions, were characterized by
potentially invalid and meaningless performance measures.
Their recommendation was for future research to prescribe a
more precise formulation of task design and performance

: _ interrelationships, investigate the causal relationships
between task design and performance, and integrate

K 1 organizational context variables into the study of task

design variables. In summary, the model has been criticized
; primarily for lack of situational specifications and support
4 for performance ocutcomes.
’ Despite its limitations and criticisms, the author
4 believes the job characteristics model is a powerful tool in
the field of job diagnosis and enrichment, if wisely
applied. Its wise application calls for the researcher to

recognize these limitations and criticisms and to avoid
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presupposing the model contains all the answers to the
employee motivation problem. The model does represent a
tested theory of motivation which offers the manager and the
organization valuable insight into specific aspects of job
design which may be fostering negative work ocutcomes.

Job Diagnostic Survey. Hackman and Oldham also
developed the Job Diagnostic Survey (JDS) to complement
their work on the model and to encourage the systematic
diagnosis of focal iobs. They strongly emphasized the
importance of job diagnosis before any effort is undertaken
to enrich the nature of tasks. Therefore, they developed
the JDS to promote the systematic diagnosis of organizations
and to avoid the risks of managerial intuition (17:100-102).
According to Hackman and Oldham (15:276), the JDS can be
used for "the diagnosis of jobs being considered for
redesign (e.g. to determine the existing potential of a job
for engendering internal work motivation, to identify those
specific job characteristics that are most in need of
improvement, and to assess the readiness of employees to
respond positively to enriched work)." In addition, the
effects of work redesign can be evaluated using the JDS.
However, the JDS does not assess the level of employee
knowledge and skill (moderator), employee work effectiveness
(work outcome), or the employee’s desire to perform the

focal job. In summary, the complimentary nature of the job

characteristics maodel and the Job Diagnostic Survey
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(discussed in detail in the methodology) can provide
management with a powerful tool to explore the applicability
of job enrichment to focal jobs in their organizations.
Applications of Job Enrichment. One of the
first applications. of job redesign occurred in 1943 at
International Business Machines (IBM) under the direction of
the president of IBM, Thomas Watson (49:11). The experiment
at IBM dealt primarily with job enlargement which is only
one aspect of total job enrichment. However, its impli-
cations for future applications of job redesign were very
important. The effort was initiated in the parts manufac-
turing department of the IBM Endicott plant and primarily
involved adding skills and responsibilities to the plant’s
single-operation workers. The anticipated benefits of
better quality products, less idle time for machines and
operators, and enriched jobs for the workers were all
achieved. According to IBM management (44:54), “The worker
received from the plan an increase in personal satisfaction
on the job, plus higher wages. The consumer got the benefit
of the improvement in quality of the product.*”

The experiment which probably created the most
widespread interest in job enrichment was the program
implemented at American Telephone and Telegraph (AT&T) in
the late 1960’s. The experiment, conducted over a seven

year period, was closely associated with the popular

motivation theory of Frederick Herzberg. Ford (9:105-106)
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reported on some of the major lessons learned. First, job
enrichment does pay off through increased productivity and a
cost saving reduction in the size of the work force. In

addition, job enrichment requires a big change in managerial

. style which includes moving control downward and increasing

methods for feedback. In addition, he cautioned against
neglecting organizational maintenance factors, such as
office layout and equipment, while pursuing a program of job
enrichment. Finally, he encouraged managers to observe new
technologies as they are adopted by the organization to
insure that human beings don’t become the adjunct of
machines. These two cases represent a small sample of the
applications of job enrichment in private industry. As a
result of these successes and similar praograms at Texas
Instruments, and the Polaroid Corporation, interest in job
enrichment and debate over its merits has rapidly increased
(36:441-444) .

Over the last ten years, numerous examples of both
successful and unsuccessful job enrichment programs have
appeared in business and behavioral periodicals. Unfortu-
nately, the question of how practical a management tool job
enrichment might be has been obscured by a tendency towards
overstatement on the part of advocates and detractors alike
(49:12). Pierce and Dunham (30:87) attempted to synthesi:e
the research in a 1976 literature review on the results of

job enrichment research. They concluded:
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Task designs are more frequently associated with
positive affective, behavioral, and motivational
responses than are narrowly defined tasks. Two of
seven survey research investigations suggest that
increases in task variety are not necessarily
associated with increases in satisfaction and
motivation. Affective and motivational responses
appear to be more strongly related to task design
than are behavioral responses. Satisfaction with
work is more strongly related to task design than
are other affective, behavioral or motivational
variables (30:87).

The Air Force has also experimented with job
enrichment. The first program was started in 1974 at the
Ogden Air Logistics Center under Herzberg’s guidance
(45:75). Results of these projects were so successful that
job enrichment was expanded to include all five of the air
logistics centers. As of early 1979, Air Force Logistics
Command (AFLC) had 376 job enrichment projects under way.
The successes i1n AFLC caused job enrichment to be imple—
mented in other commands. In 1975, security specialists in
SAC had their jobs enriched resulting in improved job
satisfaction, improved satisfaction with supervision, and
improved attendance. 1In 19746, a Tactical Air Command (TAC)
transportation squadron underwent a job enrichment program.
Al though results were not spectacular, significant
improvements in morale resulted from the program (45:73).

Summary. To date, no single approach to job
enrichment has provided the solution to all "work-related”

problems in society and, more specifically, the Air Force.

Fortunately, the cumulative knowledge derived from the work
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of researchers, such as Herzberg, Hackman, and Oldham, have
provided valuable tools to management. Today, we are better
equipped than ever before to apply the most up-to-date
methods of management and behavioral theory to the problems

faced by Air Force personnel.
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CHAPTER IIl

PURPOSE OF THE RESEARCH

Research Objectives

The objective of this research is to diagnose the
existing tasks accomplished by SAC aircraft maintenance

technicians 1n three career fields: bomb—navigation systems

mechanic, aircraft maintenance specialist, and munitions

systems specialist. The purpose of this diagnosis is to

accomplish the following:

1. Determine if any of the selected career fields exhibit

low job satisfaction, low internal work motivation, or low

growth satisfaction.

>

2. Determine if any of the selected career fields are rated
as -low in motivating potential.

P

3. Analyze each career field that is low in motivating
potential to identify specific aspects of the job that are
causing or contributing to low satisfaction or motivation.

4. Determine it job redesign is an applicable strateqy for

any of the selected career fields.
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Research Questions/Hypotheses

The four research abjectives are very broad. To
evaluate each of the three career fields completely, mare
specific objectives are required. Therefore, a series of
research questions and suppgrting hypotheses were formulated
to systematically diagnose the selected career fields.

These research questions/hypotheses are presented in
detailed format in Appendix A. However, in this section
they appear in matrix format (see Table 2) for ease of
understanding and to aid in following the remainder of the
research. The matrix is an important link between the job
characteristics model offered by Hackman and Oldham, and the
structured diagnostic plan which is detailed in the next
chapter.

The matrix in Table 2 lists the three focal career
fields in the first row and several variables, all measured
by the Job Diagnostic Survey (JDS), in the first column.

For each career field and variable the author proposed a
statistical relationship between the JDS score for the
selected career field and the JDS score for a national
sample. For example, for the variable job satisfaction, the
author proposed that bomb-navigation mechanics would score
significantly higher than the national sample; and, aircraft
maintenance specialists and munitions systems specialists

would score significantly lower than the national sample.

To supplement the comparison of each career field with the
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national norm, hypotheses comparing the career fields with
each other were also formulated and tested. These hypoth-—
eses are logical extensions of the relationships appearinc
in Table 2. For example, if bomb—navigation mechanics were
expected to score above the national norm, while aircraft
maintenance specialists, and munitions systems specialists
were expected to score below the national norm, then bomb-
navigation mechanics were also expected to score abave the
other two career fields. To avoid redundancy, the hypoth-
eses comparing the career fields with each other are not
explicity stated in this report.

These hypothesized relationships were formulated
salely by the author to aid in diagnhosis of each career
field. They were based on personal observations of aircraft
maintenance personnel during six years of flying in SAC,
interviews with Air Force Human Resources lLaboratory (AFHRL)
personnel who have carefully studied SAC aircraft mainte—
nance (3354), interviews with former SAC aircraft maintenance
afficers (27), and the relationship between job character-
istics and work outcomes proposed by Hackman and Oldham in
the job characteristics model (17). In addition, the
author’s interpretation of data compiled by the AFHRL in a
1981 qualitative study (4) and Air Force Regulation 39-1,

Airman Classification, which contains job descriptions

for each career field, provided further support for the

hypotheses that follow. These proposed relationships were
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‘ used to conduct statistical tests. The purpose of these
statistical tests and the use of a national sample for

comparison purposes is discussed in the methodology.
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l TABLE 2

' RESEARCH HYPOTHESES - MATRIX FORMAT#
! (HYPOTHESIZED RANKINGS OF SCORES RESULTING

i FROM CAREER FIELD COMPARISONS)
? Bomb—-Nav Aircraft Munitions
! Mechanic Maintenance Specialist

{ Affective Outcomes

Jab Satisfaction Higher Lower Higher
Internal Work Motivation Higher Lower Lower
Growth Satisfaction Higher Lower Lower

Summary Measure of Job

Motivating Potential Higher Lower Lower

Job _Characteristics

Skill Variety Higher Lower Lower
Task Identity Higher Lower Lower
Task Significance Higher Higher Higher
3 Autonomy Higher Lower Lower
| Feedback From the Jab Higher Higher Lower
J Feedback From Agents Higher Higher Higher
v Dealing With Others Higher Higher Higher
! Context Satisfactions
; Pay Satisfaction Lower Lower Lower
i Security Satisfaction Higher Higher Higher
Sacial Satisfaction Higher Higher Higher
i Supervisory Satisfaction Higher Higher Higher
- Desire For Change
‘ Growth Need Strength Higher Higher Higher
#+ See Appendix A for expanded research hypotheses.
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CHAPTER 1V

METHODOLOGY

The purpaose of this chapter is to describe how this
study was performed. The Job Diagnostic Survey (JDS) is
discﬁssed in detail because of the central role it played in
data collection. A brief description of the sample popula-
tion and the procedures followed while administering the
survey to this population demonstrates how the JDS was used
to collect the data. Specific limitations of the JDS guided
the data analysis and therefore warrant brief discussion. A
presentation of the diagnostic plan highlights the struc-—
tured procedure and analytic tools used throughout the study
to answer the research objectives. In addition, the statis-
tical methods used in the research are presented in detail
to aid in replication of this study. Finally, assumptions
regarding specific aspects of the research complete this

section.

The Survey Instrument

The survey instrument used in this research is
called the Task Characteristics and Job Attitude Question-—
naire and is contained in Appendix B. The survey has two
parts. The first part is the short form of the Job Diag-
nostic Survey developed by Hackman and Oldham (14). The

responses to questions in this section were rigorously
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analyzed to achieve the research objectives of this study.

The second part is a series of questions designed to collect

demographic data. These responses were collected primarily

to serve as baseline data for similar research conducted in

[P PP S N

the future.

The JDS is a well knqwn diagnostic instrument in the
field of job redesign. It was developed over a two year
period and is based on earlier research conducted by Turner
and Lawrence (38), and Hackman and Lawler (13). The JDS is
1 designed to be taken by employees who work on any given job,
and measures each of the concepts specified in the jaob
characteristics model. In addition, it quantifies several
supplementary measures of the respondents’ reactions to his
or her work (14:5). Along with the five core job dimensions
gutlined in Chapter 11, the JDS measures two additional
dimensions found helpful in understanding jobs and employee

reactions to them. These are:

| Feedback from agents: The degree to which the

! employee receives clear information about his or

: her performance from supervisors or from

_J co~workers. (This dimension is not, strictly
speaking, a characteristic of the job itself. It

\ is included to provide information to supplement

that provided by 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 clients.)

47




The JDS (long form) also measures the three psychological

i

states which Hackman and Oldham propose to be dependent upon

1
; the five core job dimensions.

l: ,i To better understand employees’ attitudes about
]

their work, the JDS measures a number of personal, affective

A

reactions or feelings a person obtains from performing a

job. These personal outcomes are listed and described below

(14:6).

General job satisfaction: An overall measure
1 of the degree to which the employee is satisfied
and happy with the job.

Growth satisfaction: A measure of the degree
to which the employee is satisfied with the

opportunity for personal learning and growth at
work.

Internal work motivation: The degree ta which
the employee is self-motivated to perform
effectively on the job——i.e., the employee
experiences positive internal feelings when
working effectively on the job, and negative
feelings when doing poorly.

Specific satisfactions: A number of short
i scales provide separate measures of satisfaction
) with:

(a) job security

(b) pay and other compensation
(c) social aspects

1
i
i (d) supervision
‘
1

Finally, the JDS measures growth need strength, an individ-

ual’s desire to obtain growth satisfaction from the work

48
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performed. This measure is viewed as a moderating variable
which gives an indication of how well the individual will
respond to a job which is high in motivating potential.
There are two forms of the Job Diagnostic Survey:
the JDS and the JDS short form. The short form is a brief
version of the JDS and takes about fifteen minutes to
complete. Ti-» psychological states described as intervening
variables by the theory are not measured by the short form
and other scales are measured with fewer items. However,
the scales measuring the job dimensions themselves are
identical in both the short and long versions of the JDS.
Since the short form does not create an excessive demand on
the respondent’s time and measures all the key variables of
interest, it was used in this research (14:9). Scoring
procedures for the short form are contained in Appendix C.
In general, the relationships among the JDS scales
"are substantial and in the direction predicted by the
theory on which the instrument is based (14:28)." Internal
consistency reliabilities are generally satisfactory, and
the items measuring job dimensions show adequate discrim-—
inant validity. Objectivity measures of the JDS show a
moderate level of convergence and intercorrelations are
generally satisfactory. For a more detailed discussion of

the empirical properties of the Job Diagnostic Survey see

Appendix D.
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Sample Population_and Survey Administration

{ The population for this research consisted of all

ST TS T R

SAC aircraft maintenance personnel currently assigned to one

of the selected career fields serving in the continental

b oM o

{ ; United States (CONUS). Since, ninety percent of the

available assignment locations in SAC aircraft maintenance

kbt

[ are located in the CONUS, the exclusion of overseas SAC

E personnel from the sample was not considered detrimental to
i 1 the research (1:100). 1In addition, the sample was limited
to only those personnel who had achieved a skill level of

1 three or five. The terms three-level and five-level refer
to relative positions of advancement in terms of training,
technical competence, leadership, and management. Mainte-—
nance personnel who have achieved a three or five—-skill
level are generally considered an apprentice or technician.
In some cases they are just beginning fo assume supervisory
roles;s however, for the most part their primary focus is on

actual technical work. Beyond these skill levels, supervi-

Y sory and managerial functions become more important and
i technical duties less important. Since the primary focus of
this research is on the attitudes and task design of the SAC

aircraft technician, those personnel most involved in per-—

i

1

1

‘ forming maintenance tasks, the survey pogpulation was limited
i to three and five-skill level personnel (33:6-8). Out of a
; total three and five-skill level population of approximately
‘ 6500 personnel, two hundred airmen from each career field

{
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were randomly selected. A survey package, containing a

< i, .

survey with cover letter and preaddressed return envelope,
was then mailed to each individual. Some of the important

procedures and considerations followed in selecting the

E sample and administering the JDS are discussed below:

Ve

(1) The JDS can be used for almost any kind of worker,
but it is less appropriate for middle— and upper—-managers

] whose jobs are much more strongly defined by role relation-

ships than by specific tasks to perfora (17:307). There-
fore, only personnel who had achieved a three or five—skill
level were administered the questionnaire. This provided a

F population size of nearly 6500 maintenance technicians. The

E duties performed by personnel above these levels were

considered more supervisory oriented and more prone to be
defined by role relationships than by specific tasks
performed.

(2) Since the JDS results for individual respondents

are almost always grouped into job categories, it was very

. important to insure the categories used in the study
i resulted in groupings of people who essentially did the same
things at work. Without the consistency of these groupings

it would not be possible to draw conclusions about the

fore, each career field represented a distinct category for

which data was aggregated and analyzed.

(3) When administering the JDS it is important the

i
J
{
i
i strengths and weaknesses of specific jobs (17:308). There-
]
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respondents have a sense of privacy and know their answers
will be kept confidential. Therefore, the surveys were
mailed directly to the respondents. In addition, the survey
cover letter advised the respondent of the survey’s purpose
and the strict confidentiality of the results (17:308-30%9).
(4) Taking the JDS should be both voluntary and anony-
mous. First, it is better to have no data at all from an
individual than to have data from an unwilling respondent.
Second, when the intent of the survey is to learn how all
people who work on a given job perceive that job and react
to it, there is no need to identify specific responses with
individuals. Since this was the case, names were not

requested and the results were reported by career field, not

by individual (17:309).

Limitations of the JDS

Since originally published, the Job Diagnostic
Survey has been used in many organizations and subjected to
a variety of empirical tests. These studies have high-
lighted a number of limitations and suggest several cautions
in using the instrument. Some of these are briefly
discussed below.

(1) Jns measures of job characteristics are not

independent of one another. For example, when a job is high

in one characteristic (such as skill variety) it also tends

to be high in one or more of the others (such as autonomy).
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Hackman and Oldham acknowledge this limitation by observing
that good jobs are generally good in a number of ways, while
bad jobs generally tend to score low in most of the job
characteristics. The model would'be better statistically if
the job characteristics were independent of one anothers;
because they are not, the researcher must be careful not to
over—interpret JDS scores aof any single characteristic
considered alone (17:313).

(2) Far more validity studies are needed before
researchers can be sure the JDS in fact measures what it is
supposed to be measuring. Therefore, when researchers use
the JDS to diagnose a particular work environment, it is
especially important to use more than one methodology and to
check for consistency among measures before using them in
planning for change. The implications of this limitation
for this research are discussed in Chapter VI, Conclusions
and Recommeﬁdations (17:313).

(3) The Job Diagnostic Survey is easily faked and
results may be distorted by the respondents’ desires to
present themselves as being consistent in how they respond
to various sections of the survey. Therefare, special care
must be taken to ensure respondents know their best
interests will be served if the data they provide accurately
reflects the objective characteristics of the job and their
personal reactions to them (17:314).

(4) The JDS is not appropriate for use in diagnosing
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the jobs of single individuals. At least five or more
individuals who work on the same job should have their

responses averaged so the reliabilities of the job charac-

teristic measures can be fully satisfactory (17:314-313).

Diagnostic Use of the JDS

Although the JDS is a multi-purpose diagnostic
instrument, its primary intended use is to diagnose existing
jobs to determine if (and how) job redesign might improve
worker motivation, satisfaction, and productivity (17:103).
The overall intent of this study was to use the JDS
responses to identify any specific career field or any
operational conditions which account for marginal individual
motivation and satisfaction. The information aobtained from
this data was then used as a basis to recommend policy
changes and job redesign.

This research used a diagnaostic method suggested by
Hackman and Oldham to examine the selected maintenance
career fields (17:109-115). First, a number of specific
questions to guide a step-by—-step diagnosis of each career
field were formulated. At each step of this diagnostic
plan, the relevant JDS scores were evaluated against
national norms. In addition, the JDS scores of each career
field were compared with each other. The results obtained
in this diagnosis were then used as a basis upon which to

formul ate conclusions and recommendations.
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Although the national norm was only one of two
methods used to evaluate the JDS responses of SAC aircra+ft
maintenance personnel, its role in this research needs
further explanation. A series of national norms were
compiled by Hackman, Oldham and Stepina (18) specifically to
aid in the systematic diagnosis of job design. These
researchers believe the national norms serve as relatively
stable baseline data with which to compare and interpret JDS
responses. The largest aggregation of JDS scores compiled
by Oldham, Hackman, and Stepina represent the responses of
6930 workers across 876 different jobs. This aggregation is
displayed in Appendix E, but is not directly used in this
research. The author agrees that comparing JDS responses
with a national norm can provide important insight into what
aspects of the focal job are potential problem areas.
However, there is also-.a risk of over—-simplifying the
diagnosis by relying too heavily on the notion that a
national norm is the only source of comparision and every-
thing above this norm is good and everything below is bad.
Therefore, this research compared the JDS responses of each
maintenance career field with both a national norm, and with
each other. When results of these comparisons were support-
ive of one another, the study acknowledged the existence of
a potential weakness in job design. However, before drawing
specific conclusions, the data was supplemented with the

observations of others having first-hand knowledge of SAC
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aircraft maintenance and the author’s experience in SAC
flying units.

An aggregation aof 500 non—managerial respondents tao
the JDS were selected as the national norm used to compli-—
ment the diagnostic plan (18:23). This data ts displayed in
Table 3 and was compiled primarily by the Roy W. Walters
consulting firm for use in organizational diagnosis. The
remainder was collected by academicians from universities
and research institutes throughout the United States.
Hackman, Oldham, and Stepina (18) subdivided 6930 JDS
responses according to a number of organizational, job, and
employee characteristics. The non-managerial job character-
istic was selected as the most appropriate subdivision with
which to compare SAC aircraft maintenance technicians.
However, other subdivisions, such as age of the respondent
or organizational size, could have been used instead.
Possibly a more appropriate subdivision would be one
represerting aircraft technicians or military personnel.
However, such aggregations of the data are unavailable.
Therefore, for this research, the author selected the
non—managerial job characteristic as the most suitable and
available national norm.

A flaw chart of the sequential diagnostic plan used
in this study is depicted in Figure 3 (12:84). An

understanding of this process is essential to insure the

success of job diagnosis and job redesign, if -ecessary.




TABLE 3

JOB DIAGNOSTIC SURVEY NATIONAL NORMS

1 . NON-MANAGERIAL WORKERS
i :
{ JOB CHARACTERISTICS MEAN STD DEV
\ Skill Variety 4.30 1.28
, Task Identity 4.65 1.24
; Task Significance 5.39 1.15
! Autonomy 4,61 1.24
; t Feedback from Job 4.70 1.23
] Feedback from Agents 3.97 1.39
] f Dealing with Others 5.23 1.10
}

CRITICAL PSYCHOLOGICAL STATES

evmsth ocon e -

Experienced Meaningfulness S5.00 -99
Experienced Responsibility 35.33 .86
Knowledge of Results 4.99 1.06

AFFECTIVE OUTCOMES

General Satisfaction 4.58 1.08
Growth Satisfaction 4,63 1.19
Internal Work Motivation S5.47 .81

CONTEXT SATISFACTIONS

Job Security 4.71 i.21

] Pay a.16 T

2 , Co—workers 5.25 . ¥

e Supervision 4.82 1.39

;' ‘ INDIVIDUAL GROWTH NEED STRENGTH 5.57 1.12

S

‘. MOTIVATING POTENTIAL SCORE (MPS) 113.38 60.00
Note: These norms were compiled by Hackman, Oldham, and

Stepina. They are based on the responses of 500 employees

who work in non—-managerial positions (18:23).
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Is there a retention, absenteeism, morale problem
in SAC aircraft maintenance?

Step 1 .
Addinister Job Diagnostic Survey (JDS) to obtain
measures of affective reactions.

Step 2
Is job satisfaction, motivation, or growth
satisfaction part of the problem? Use hypothesis
testing and compare each career field to the
national norm and to one another.

Step 3
Ascertain if the design of work might be
responsible for observed problems. Compute the
motivating potential score (MPS) and compare each
career field to the national norm and to one another.

Step 4
What aspects of the job most need improvement?
Analyze specific characteristics, construct
jab profiles, and use correlation to identify
specific characteristics that are important.

Step S
Examine work context satisfactions. Use hypothesis
testing to compare each career field to the national

norm and to one another.

Step 6
Are maintenance personnel ready for change? Compare
growth need strength (GNS) measurements for each
career field to the national norm and to one another.

FIGURE 3

JOB DIAGNOSTIC PLAN FLOWCHART
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Based_on previous sources and studies cited in Chapter 1,
the author perceived a praoblem in SAC aircraft maintenance
which was causing low retention, low morale, and low
motivation. To isolate the cause of this pr&blem, thé JDS
was administered (Step 1) to collect both affective
reactions to the job and employee reactions to the five core
job dimensions. The results obtained from the survey were
then used to answer the specific questions posed at each
step in the diagnostic process as depicted in the flow
diaqgram.

Step 2. Is job satisfaction, internal motivation,

and growth satisfaction part of the problem? As suggested
by the job characteristics model, two pasitive outcomes of
work redesign have primarily to do with (1) the work
motivation and satisfaction of employees, and (2) their
performance effectiveness. Sometimes work redesign is
implemented when employees are basically satisfied with
their jobs and the quality of the work is acceptable. In
such a case, work redesign is unlikely to help very much.
Other times, there are real problems in work effectiveness,
but these problems have little to do with employee motiva-
tion and are actually attributable to poor procedures and
techniques, poorly designed production systems, or faul<y
equipment. Therefore, to help answer this question, the JDS
measures of job satisfaction, internal work motivation, and

growth satisfaction were aggregated for each career field
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and compared to the national norm and to one another
(17:109~-110).

Step 3. Ascertain if the desiqr of work might be
responsible for abserved éroolems.' There are many possible
reasons for poor performance, motivation, or satisfaction.
Work redesign is an appropriate change strategy only if
there is reason to believe observed problems may have their
roots in the motivational properties of the work itself.

One indication of such motivational properties is
the motivating potential score (MPS) provided by the JDS.
By comparing the MPS of the selected career fields with
national norms and with each other, the relative degree of
motivating potential in the focal job can be assessed. 1f
MPS is low, then it is reasonable to conclude that the work
itself may be contributing to the performance, motivation,
or satisfaction problem previously documented. Therefore,
more rigorous analysis is needed. However, if the MPS is
high, then it is advisable to look at other aspects of the
work context as a possible cause of observed difficulties.
Indications of problems in these areas can be obtained by
examining the scores for job security, pay, supervisory
satisfaction, and social satisfaction which are also meas-
ured by the JDS. As in Step 2, hypothesis tests of mean
motivating potential scores were used to assess the relative
strengths or weaknesses of focal jobs. The test results

directed the next step in the diagnostic process (17:111).
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Step 4. What aspects of the job most need
improvement? In order to pinpoint the specific strengths
and weaknesses of a job, examination of the job in more
détail is necessary. This step involves a detailed analysis
of the five core job dimensions specified by Hackman and
Oldham in the job characteristics model. This analysis is
necessary because jobs that may be nearly identical in MPS
can require quite different changes if they are to be
motivationally improved. It is not enough to know that a
job is low in motivating potential. The researcher also
must identify what it is about the job that most needs to be
improved and confirm this assessment by making sure those
who perform the job and those who supervise it are in rough
agreement about its best and worst features (17:111-115).

To accamplish this step, several analytical tools
were used. Hypothesis tests were used to isolate specific
dimensions of the job which appeared low. This testing
involved comparing career field responses with both national
norms and with each other. Then, job profiles were
constructed for =ach career field. The purpose of each job
profile was to make visually apparent where improvements may
need to be made. An illustrative profile of a sample job
and the national norm is shown in Figure 4. Finally,
correlation analysis was performed to isolate those job
characteristics which most contributed to the affective

measures of job satisfaction, internal motivation, and
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growth satisfaction tapped by the JDS. The purpose of this
analysis was to help prioritize the job core dimensions as
an aid to tailoring an effective job redesign program for a
particular career field.

Step S5: Examine work context satisfactions. The

JDS coi.text satisfaction measures are useful indicators of
the degree to which job incumbents may be preoccupied with
problems of pay, job security, co-worker relationships, and
supervision. When these prablems exist, the worker is
unable to exploit opportunities for growth and personal
development in the job. These satisfactions are only
briefly measured by the JDS, but do capture the potential
for possible problems in the work context. When combined
with the more detailed measures of work design, they help
present a complete picture of the work environment and
therefore enhance the diagnostic procedure. As in the
previous steps, hypotheses were used to compare responses
with the national norm and between career fields in order to

isolate potential problems areas.

Step 6: Are maintenance personnel ready for

change? The final step in the diagnostic plan is to assess
whether personnel in each career field are ready for change,
if the diagnosis to this point shows job redesign is a valid
strategy. The tool for measuring this readiness for change
is growth need strength. A relatively high score for growth

need strength may indicate employees will react very favor-
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ably to work redesign. However, even a relatively low
growth need strength score does not ensure a person will
react unfavorably to enriched work. A low expressed need
for growth may be interpreted as a lack of growth opportu-
nities in past work oxperiences. Therefore, one might be
advised to proceed cautiously with job redesign in hopes of
rekindling this growth motivation.

Growth need strength is but one measure of how job
redesign will be received by the focal organization. Other
key factors must be considered, as well, before such a
program is implemented. First, does the individual have the
task—-relevant knowledge and skills to operate effectively in
an enriched work situation? If the answer here is no,
retraining may have to precede any effort to enrich the
work. In addition, is the organization suitable for such a
change program? To answer this question, such aspects as
the hospitability of the organization vo needed changes and
the structure of the organization’s technological, person-—
nel, and control systems must be considered. These issues
are beyond the measurement capabilities of the JDS, but are

obviously important factors.

Statistical Analysis
A wide variety of statistical tools are available
for analyzing behavioral data. In this study, two of these

tools: large—sample hypothesis testing of means and
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Pearson’s correlation analysis were used at each step of the
diagnostic plan outlined earlier. The large—-sample
hypothesis testing of means was used in conjunction with
steps 2 through & of thne diagnostic plan to conduct tests of
the proposed relationships. Correlation analysis was used
in conjunction with step 4 to prioritize those aspects of
the job that most influence job satisfaction, internal work
motivation, and growth satisfaction. The results of each
analysis served as the basis for the next step in the
diagnostic plan. All data analyses were performed using the
Statistical Package for the Social Sciences (SPSS) (Version
8.3 -— May 4, 1982) program developed by Northwestern
University.
Comparison of means. Hypothesis testing to

support the research questions and the diagnostic plan was
conducted by comparing the sample means (23). To accomplish
this, the sample means and standard deviations were computed
using Subprogram FREQUENCIES. Then the sample mean was
manually compared to the normative data (non—managerial)
reported by Hackman, Oldham, and Stepina (18:23). For each
hypothesis test conducted in Chapter V, Data Analysis, the
following systematic approach was used to test for differ-
ences in mean responses:

1. Compute sample mean and standard deviation of key
variable being tested using SPSS. Since the sample size, n,
was greater than 30 in all cases, the computed value of the

sample variance, s*, was assumed to be a sufficiently
reliable estimate of the population variance,0=,
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2. State both a null hypothesis (Ho) and an alterna-—
tive hypothesis (Ha) in the following form:

Ho: u,= u=
Ha: ui> uz or u;< us>

The null hypothesis was always stated to reflect no differ-—
ence between the sample means. The alternative hypothesis
was stated to reflect a positive or negative relationship
between the means being tested.

3. Specify a significance level for the test. In all
cases the tests were one—-tail tests with a significance
level of .05. This resulted in a critical Z-value of 1.64.
This significance level represernted the smallest probability
accepted as reasonable due to chance.

) 4. Compute the standard deviation of the sampling
distribution using the formula:

0'(;(1—;2) = (5,)2 + (s2)=
Ny Na

S. Ccampute the Z-statistic (test statistic) using the
following formula:

= i;’iz
6<i1—§=)
6. Compare the test statistic with previously estab-
lished critical value for Z, which was 1.64, to determine if

a significant difference between population means actually
existed.

In this study, the samples were independent. Therefore,
cases were classified by career field and each career
field’s mean for the specified variable was tested against
both the national norm and the other two career fields.
The following assumptions applied throughout this

phase of the statistical analysis:
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1. The four samples involved (three career fields and
national norm) were randomly selected in an independent
manner from the target population.

_ 2. All sample sizes were large enough so that X, and
X2 each had apprbximately normal sampling distributions

and (s,)Z and (s2)Z® provide good approximations of

(0i)2 and (0z)=. This is generally considered true
when n > 30.

3. The sampling distribution of (X1-X2) is approx-—
imately normal for large samples.

Correlations. The term correlation implies a
relationship between two variables. In step 4 of the diag-
nostic plan, the Pearson product moment coefficient of
correlation, r, was computed using SPSS subprogram, PEARS
CORR. The value computed was a measure of the strength of
the linear relationship between the specified variables
(23:418). In this research, the primary linear relation-
ships of concern involved ane of the key wark cutcomes (jab
satisfaction, internal work motivation, or growth satisfac-
tion) and the key job dimensions/work context factors
measured by the JDS. A value of r near or equal to zero
implied little or no linear relationship between the

variables being compared. In contrast, the closer r was to

1 or -1, the stronger the linear relationship. Positive
values of r implied that JDS measures of the variadles being
compared tended to move in the same direction. Negative

values of r implied that the values moved in opposite

directions.
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Research Assumntions

The following assumptions were used throughout this

research. Although these assumptions may have limited and

conditioned some aspects af the research, they were not

viewed as adversely affecting the research findings.
General. The assumptions which applied to the

overall conduct of this research were as follows (12:7):

1. The principles aof motivation and job enrichment

apply equally to the Air Force and to civilian organizations
within which the original theory was developed. This
assumption i1s valid given the successful results of job

enrichment within the Air Force Logistics Command.

2. The job characteristics model is an accurate

representation of the relationsnip between job core

dimensions, and the employee’s job satisfaction, internal

work motivation, and growth satisfaction. Although the five

core job dimensions may not represent an exhaustive listing,
the chosen dimensions are significantly predictive and

influential in determining the specified work outcomes.

S. While trend data would make this study mare valu-

able, the collection of data on a one time basis can still

be usefully analyzed.

Methodology. The assumptions which condition the

methodology used in this study were as faollows (12:8):

1. The methodology used in this research to diagnose

jobs provides an effective and validated method of identify-—
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ing and ranking motivational dimensions.

2. The Job Diagnostic Survey is a valid instrument for
use in the SAC aircraft maintenance environment to measure

job characteristics and affective reactions to jobs. In

addition, the empirical properties of the JDS are satis-—
factory for this research.
3. Due to the guarantee of anonymity, the sample

responses were unbiased.

Summary

The goal of this methodology was to reduce the risks
of intuition. Too often, managers determine the need for
job enrichment based on intuition or implicit diagnosis of
the work environment. This results in the manager deciding
what "seems right" for a given job and then proceeding to
install some changes intended to improve that job. However,
this diagnosis can coften be flawed, leading to inappropriate
changes which remedy only symptoms and fail to address the
problems. The methodolagy presented in this chapter serves
to reduce the role of intuition by specifying an objective
procedure for the collection of data and a systematic
approach for the analysis of that data.

However, there are problems with every methodology
used to assess jobs and people’s reactions to them.
According to Hackman and Oldham (17:102), many of these

problems can be minimized "only by using multiple method-
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ologies involving data from multiple observers" using
multiple instruments. For example, if data is initially
collected using a questionnaire, it might be supplemented
with interviews. In addition, multiple observations
including both the employees who occupy job positions and
managers who are not persaonally involved in the focal job
should be used as sources of data. When all interested
parties agree that the diagnostic data provides a reasonably
accurate assessment of the work situation, the resulting
plan for the redesign of work has a much better chance of
success. As such, the data analysis that follows represents
one abserver (the maintenance technician) and one source
(the Job Diagnostic Survey). Therefore, it provides
important information regarding the attitudes of focal
employees to their work which when combined with data
collected from other sources increases the likelihood of a

successful job redesign program.
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CHAPTER V

4 , DATA ANALYSIS
| : . . . .

The results of the sample survey are presented in
six sections corresponding to the steps outlined in the
methodaology. The first section summarizes the survey

response rates and demographic data for the survey

respondents. Section two analyzes the self-reported job
satisfaction, internal work motivation, and growth
satisfaction of personnel assigned to the selected career
fields. Section three focuses on the design of work as an
important factor in the attitudes of employees by comparing
composite motivating potential scores. Section four goes |
one step further by individually assessing key job

dimensions, some of which are components of the composite

motivating potential score. Section five reviews tech-

nicians’ attitudes regarding work context factors, such as

pay, social factors, supervisaory satisfaction, and job
security. These factors add important insight to the
overall analysis of work design in the selected career
fields. Finally, section six examines employee’s attitudes
about enriched work as a means of assessing their readiness
for a work redesign effort. The sum total of this analyt-
ical effort provides needed insight for the conclusions and

recommendations that follow in Chapter VI.
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Step 1: Survey Response Rate and Population Character-— |
l istics

As previously stated in the methodology, a total of

600 surveys were mailed to aircraft maintenance personnel in

SAC, two hundred to each career field. The survey response

T
B

rates appear in Table 4. The response rates for bomb-—
navigation systems mechanics and munitions systems special-
ists were nearly equal. However, the response rate for
airlift/bombardment aircraft maintenance personnel was low

in comparison to the other two career fields.

rormh e s

TABLE 4
SURVEY RESPONSE RATE
Bomb—-Nav Aircraft Munitions Total
Mechanic Maintenance Specialist
Number of surveys
mailed..cccceen 200 200 200 600
Total number
returned....... 129 96 126 351
Percent return
rate......cc.c-.. 64.5 48.0 &3.0 358.5
Number returned
unusable....... 8 7 4 19
1 Total usable
returned....... 121 89 122 332
) Percentage usable
returned....... 60.5 44,5 61.0 95.3

.i Demographic data on the survey respondents was also
computed and appears in Table 5. The typical survey
respondent had achieved the rank of E-3 or E-4, had between
one and four years of active duty service, and was between
the ages of 21 and 25. The vast majority of respondents

were high school graduates and a large number had also

PR S S O - S
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TABLE S

DEMOGRAPHIC DATA#+

a) Present Active Duty Grade (Number (Percentage))

Grade

mmmrpr.nmmm
DN UNHLUN-

Years Service

Less than 1 yr

1-4 ye
5-8 ye
9-12 y
13-16

Over 16 years

c) Age

Ag

20 or
21-25
26-30
31-35
36—-40
41-45

ars
ars
ears
vears

e

under
years
years
years
years
years

Bomb—Nav Aircraft Munitions Total
Mechanic Maintenance Specialist
0(0) 0(0) 1(.008) 1 (.003)
35(.041) 3(.034) 10(.082) 18(.054)
65(.337) 49 (.551) 40(.328) 154 (. 464)
28(.231) 20(¢.223) 41 (.336) 89 (.2468)
23(.190) 17¢(.191) 28(.230) 68(.2035)
0(0) 0(0) 2(.0146) 2(.016)
0 (0) 0(0) 0(0) 0(0)
0(0) 0(0) 0(Q) 0(0)
121 89 122 332
b) Total Active Federal Military Service
Bomb-Nav Aircraft Munitions Total
Mechanic Maintenance Specialist
4 (.033) 2(.023) 11 (.090) 17 (.033)
84 (.694) 64(.719) 62(.3508) 210(.633)
27 ¢.223) 17¢.191) 38(.311) 82(.255)
5¢(.041) 6(.067) ?(.074) 20(.0&62)
0(<0) 0(0) 1(.008) 1(.031)
1(.008) 0(0) 1(.008) 2(.006)
121 89 122 332
Bomb—-Nav Aircraft Munitions Total
Mechanic Maintenance Specialist
16(.132) 9(.101) 23(.189) 48(.143)
73(.603) &4(.719) 75(.615) 212(.639)
28(.231) 14¢(.157) 18(.148) 60(.181)
3(.025) 2(.022) 4(.033) (.027)
1(.008) 0 (0) 2(.016) 3(.009)
0(0) 0(0) 0(0) 0(0)
121 89 122 332

# Table 5 is continued on pages 74 and 75.
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l TABLE S
(CONTINUED)
; j d) Highest education level
) ? Level Bomb—-Nav Aircraft Munitions Total
: Mechanic Maintenance Specialist
¢
Grade School 0((0) 0(0) 0(0) 0(0)
Some High School 1(.008) 4(.04%) 4(.033) ?(.027) .
High School Grad 47 (.388) S0 (.562) 78(.640) 175(.527)
Some College &69(.570) 33(.371) 392(.320) 141(.425)
College Grad 3(.02%) 1(.011) o0 4(.012)
Some Grad Work 0(0) 0(0) o (O) 0((0)
Graduate Degree 1(.008) 1¢(.011) 1(.008) 3(.009)
121 89 122 332
1 e) Sex
{ Sex Bomb—-Nav Aircraft Munitions Total
Mechanic Maintenance Specialist
Male 112(.926) 84(.944) 118(.967) 314 (.946)
Female 2(.074) 5¢.056) 4(.033) 18(.054)
121 89 122 332
) Marital Status
j Status Bomb—-Nav Aircraft Munitions Total
' Mechanic Maintenance Specialist
' Married S56(.463) 45(.517) 70(.574) 172¢.3518)
Single 639(¢.537) 43(.483) 92(.4246) 160(.482)
1 121 89 122 332
\
‘ g) Skill level
1 Skill level Bomb—-Nav Aircraft Munitions Total
| Mechanic Maintenance Specialist
3-level 33(.272) 4(.045) 18(.148) SS5(.1686)
S-level 88(.727) 85 (. 955) 104(¢(.852) 277(.834)
121 89 122 332
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TABLE S5
(CONTINUED)

h) Supervisory/Non-Supervisory Status

Status

Supervisor
Non-—
supervisor

Bomb—Nav

1) Career Intent

Intent

Separate
Retire
Undecided
Stay

j) Present job a factor in career

Aircraft Munitions Total
Mechanic Maintenance Specialist
49 (.405) 43 (.483) &0 (. 492) 152(.438) .
72(.595) 46(.517) &62(.508) 180 (.542)
121 a9 122 332
Bomb—Nav Aircraft Munitions Total
Mechanic Maintenance Specialist
15¢.124) 15(.169) 23(.189) S53(.160)
1(.008) 0(0) 1(.008) 2(.006)
65(.537) 34 (.382) 456(.377) 145(.437)
40¢.331) 40(.449) S52(.426) 132(.398)
121 89 122 332

Undecided responses to item i)

Factor

Yes
No

Bomb—Nav

intent decision (Separate and

Aircraft Munitions Total
Mechanic Maintenance Specialist
47 (.588) 27(.551) 37(.536) 111(.561)
33¢.412) 22(.449) 32¢.464) 87(.439)
80 49 69 198
75
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completed some college work. Nearly all the respondents
were male and there was roughly an even split between
married and single. The majority of respondents were
five-levels and over half held non—-supervisory positions.

Finally, in terms of career intent, the majority of bomb—nav

mechanics were undecided as to a future career in the Air
Force, whereas a majority of aircraft maintena;ce special - |
ists and munitions systems personnel responded they were
planning to stay in the Air Force.

One purpose of the demographic data was to assess
whether the three sub—groups exhibited similar character-

istics so that further statistical comparisons would be

meaningful. Although there were minor differences across

career fields, these were not considered significant enough
to cause problems with further statistical analysis.
Therefore, the author concluded for comparative purposes,

the three career fields were equally matched.

Step 2: Job Satisfaction, Internal Work Motivation, and
Growth Satisfaction

This section compares the degree of job satis-—
faction, internal work motivation, and growth satisfaction
of the selected career fields as reported in the Job
Diagnostic Survey (JDS) portion of the questionnaire. The
hypotheses presented in Chapter III and Appendix A were used

as a basis for conducting significance tests on the data.
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Job satisfaction. The first three hypotheses

dealt with the job satisfaction of personnel in the three
career fields. The hypotheses tested reflected the author’s
belief that the job satisfaction of bomb—navigation mechan-—
ics would be significantly higher than both the national
norm and the other two career fields. In addition, the
other two career were hypothesized to have low job satis-
faction when compared to the national norm.

The results are depicted in Table 6. The format and
type of information shown in this table is used throughout
the data analysis. The mean score for each career field is
listed along with its standard deviation. The mean score
for the selected national norm is also shown. The three
columns under the z—score heading present the results aof the
statistical testing. The first column lists the computed
z—score for each career field as it compared to the national
norm. The next column reflects the z—-score when bomb-
navigation mechanics and aircraft maintenance specialistss
and, aircraft maintenance specialists and munitions systems
specialists were compared to each other. Finally, the last
column shows the z—-score computed when bomb-navigation
mechanics were compared to munitions systems specialists.

As the table shows, the mean level of job satisfaction among

bomb—navigation mechanics was significantly higher than the
'

national norm. However, the mean level of job satisfaction

among aircraft maintenance specialists and munitions systems
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specialists did not deviate significantly from this norm.
In addition, the mean level aof job satisfaction for bomb-
navigation mechanics was higher than the other two career

fields, but this difference was not at the .05 significance

level.

TABLE &
JOB SATISFACTION MEAN SCORES BY CAREER FIELD
AND STATISTICAL COMPARISONS
Career Field Mean Scores Z-values

Std. Dev. 1 2 3

Bomb-Navigation
Mechanic (121) 4.95/71.18 3.15%

Tilss ]
Aircraft A 1.42
Maintenance (89} 4,.64/1.60 - 340 -
-.326
Munitions __J
Specialist (122) 4.71/1.43 - P32

National Norm (500) 4.58/1.08

#* means value has one-tail significance level of .05

Internal work motivation. The next set of

hypotheses concerned self-reported levels of internal work
motivation. The hypotheses tested were similar to those
tested for job satisfaction. Bomb—-navigation mechanics were
expected to report high levels of internal work motivation
when compared to both the nmational norm and to the other
career fields. Aircraft maintenance and munitions special-
ists were hypothesized as reporting low internal work

motivation compared to the national norm.
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L i The results are depicted in Table 7. The mean level
of internal work motivation reported by bomb-navigation
% mechanics was significantly higher than the national norm.

% In contrast, the mean level of internal work motivation

-

reported by aircraft maintenance personnel and munitions

; systems specialists did not significantly vary from the

i national norm. As with job satisfaction, the self-reported
% internal work motivation of bomb—navigation mechanics was

\ higher than both of the other career fields. This differ-—

1 ence was statistically significant.

TABLE 7

INTERNAL WORK MOTIVATION MEAN SCORES BY CAREER FIELD
AND STATISTICAL COMPARISONS

Career Field Mean Score/ Z-values
Std. Dev. 1 2 3
g Bomb—-Navigation
N Mechanic (121) 5.83/.8464 4.20% —/
2.12%
Aircraft _J 3.19»
] Maintenance (89) 5.32/1.16 - 371 |

b ]
©
[

Munitions l
Specialist (122) 5.46/.941 -. 162
National Norm (S500) S5.47/.810

* means value has one—-tail significance level of .05

Growth satisfaction. The final set of hypotheses
in this step of the diagnostic plan concern growth satis-—
factions of personnel assigned to the selected career

fields. The hypotheses tested were identical to the

~ .~_'»,..M...A‘A4;u .
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relationships specified for job satisfaction and internal

work motivation.

The results are depicted in Table 8.

The mean level

of grawth satisfaction in all three career fields was

consistent with the findings reported regarding job

satisfaction and internal work motivation. The bomb-

navigation mechanics were significantly higher in

sel f-reported growth satisfaction than both the national

norm and the other two career fields. Both the aircraft

maintenance specialists and munitions systems specialists

did not deviate significantly from the nationmal norm nor did

they deviate significantly from one another.

TABLE 8

GROWTH SATISFACTION MEAN SCORES BY CAREER FIELD
AND STATISTICAL COMPARISONS

Career Field
Bomb-Navigation
Mechanic (121)

Aircra+ft
Maintenance (89)

Munitions
Specialist (122)

National Norm (500)

Mean Score/
Std. Dev.

5.00/.981

4.68/71.35

4.71/71.45

4.6371.08

Z-values
1 2 3

3.60% —_1
1.

-328

—
|
.932 —-'

* means value has one-tail significance level of .05

This completes step 2 of the diagnostic plan. The

next step in the plan examines the design of work through
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the motivating potential score of the jab.

Step 3: The Design_ of Work

The intent of this portion.of the data analysis is
to measure the motivaiing potential of work performed by
personnel in the selected career fields. The motivating
patential score (MPS) is a composite index of the five core
job dimensions specified by the job characteristics model
and measured by the JDS. The hypothesized relationships
tested were that bomb—navigation specialists would be
significantly higher than both the national norm and the
other two career fields. The survey results for aircraft
maintenance specialists and munitions systems specialists
were expected to be significantly lower than the national
narm.

The results of this analysis are depicted in Table
9. The mean composite motivating potential score of bomb-
navigation system mechanics was significantly higher than
the national norm and significantly higher than both the
scores recorded for aircraft maintenance specialists and
munitions systems specialists. The mean composite moti-

vating potential scores of aircraft maintenance specialists

and munitions systems specialists were belcwN the national
norm; however, these negative deviations were not signif-
icant. The large differences in scores between the career

fields suggests more detailed analysis would be beneficial.
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TABLE 9

MEAN COMPOSITE MOTIVATING POTENTIAL SCORE BY CAREER FIELD
AND STATISTICAL COMPARISONS

Career Field Mean Score/ Z-values i
Std. Dev. 1 2 3 ]
!
Bomb—-Navigation '
Mechanic (121) 133.16/35.86 3.44% —
3.12»
Aircraft A 2.78»
Maintenance (89) 108.32/57.71 -.738 —_
-.426
Munitions __J
Specialist (122) 111.89/63.37 ~-.235

National Norm (500) 113.38/60.00

*# means value has one—tail significance level of .05

Step 4: What Aspects of the Jobs Most Need Improvement?

This section represents the focal point of job
redesign: namely, identifying those specific job character-—
istics most in need of improvement. This analysis was
divided irt. three sub-sections as specified by the method-
ology presented in Chapter IV. First, key job dimensions
were statistically compared to the national norms amd with
one another using hypotheses tests. Then, job profiles of
each career field were constructed to visually depict the
statistical comparisons previously accomplished. Finally,
correlation analysis was performed to identify key job

dimensions most closely related to job satisfaction,

internal work motivation, and growth satisfaction.
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Step 4a: Hypothesis tests on key job dimensions.

This section contains survey results for the five core job
dimensions specified in the job characteristics model and
two additional dimensions: feedback from agents and dealing
with others. The numerical results for this section are
depicted in Table 10 and are referred to frequently. This
table shows mean s~ores and standard deviations for key
variables. In addition, three sets of z—-values are pre—
sented. The first row of z-values compares each career
field with the national norm. The second row compares
bomb-navigation mechanics with aircraft maintenance special-
ists, and aircraft maintenance specialists with munitions
systems specialists. The final row compares bomb—-navigation
mechanics with munitions systems specialists.

Skill variety was the first core job dimension
analyzed. The rationale for the hypothesized relationship
was that bomb-navigation system mechanics perform work
complex in nature and challenging to the technician™s skills
and maintenarce abilities. In contrast, the tasks performed
by the other two career fields involve a large number of
tasks which are more repetitive and simple. Theretfore, the
technician is less challenged by the work. The hypothesis
testing in this section was consistent with thezse relation-
ships. Bomb—navigation mechanics were expected to report
significantly higher skill variety than the national norm

and the other two career fields. Aircraft maintenance

TG
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TABLE 10

MEAN SCORES OF KEY JOB DIMENSIONS AND
STATISTICAL COMPARISONS*»

Bomb—Nav Aircraft Munitions National
Mechanic Maintenance Specialist Norm
Skill Variety -
Mean S5.63 4,42 4.14 4.30
Std Dev 1.13 1.42 1.29 1.28
Z-value (Norm) 11.31+» - 745 -1.23
Z-value A 5. 648 — +——1 47—
Z-value L 9.588 ———J
Task Identity
Mean S5.39 S5.04 35.07 4.65
Std Dev « 975 1.15 1.37 1.24
Z-value (Norm) 7 . O6% 2.88#% J.07%
Z-value e 2.32% . e —_ 173 —
Z-value _—_—2.10% — —————1
Task Significance
Mean 6.14 6.20 &.04 S5.39
Std Dev « 935 1.02 - 935 1.15
Z-value (Narm) 7« 35% &6.93n : b6.29%
Z-value — —,436 —} “we1.16 —
Z-value L . 825 T
Autonomy
Mean 4,39 3.99 4,32 4.61
Std Dev 1.19 1.47 1.41 1.24
Z-value {(Norm) -1.80#% —-D.23% -2.10%
Z-value e 2.11% J ——1._.64%
Z-value L -.418 —d

#*# means value has one—tail significance level of .05
#% Table 10 is continued on page 8S.
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TABLE 10

(CONTINUED)
Bomb—Nav Aircraft Munitions
Mechanic Maintenance Specialist

Job Feedback

Mean

Std Dev
Z-value
Z-value
Z-value

S5.16 4.89 4.71

1.14 1.12 1.13

(Norm) 3.91% 1.44 . 086
e—1.71%~ b3 15—

Feedback (Agents)

Mean

Std Dev
Z-value
Z-value
Z-value

4.24 4.04 4.35
1.37 1.63 1.61
(Norm) 1.94% « 366 2.39»

939 —J L 1 37—
—_— 574 ——

Dealing With Others

Mean

Std Dev
Z-value
Z-value
Z-value

S.42 5.89 S5.98
1.03 1.01 .846
(Norm) 1.81#% S.62% 8.25+

b -3.30%J - 684 —
-4.63¢ ————

# means value has one-tail significance level of
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specialists and munitions systems specialists were expected

to report similar levels of skill variety, and both were
expected to be below the national norm.

© The actual results supported these re¢lationships.
The degree of skill variety reported by bomb-navigation
mechanics was significantly higher than both aircraft
maintenance specialists and manitions systems specialists.
In addition, the level of skill variety was significantly
higher than the national norm. The other two career fields
did not differ significantly from the national noram.
However, the level of skill variety of aircraft maintenance
specialists was 1.47 standard deviations higher than
munitions specialists.

Task identity was the second core job dimension
tested. The degree of task identity was hypothesized as high
in all three career fields. When a bomb—-navigation mechanic
completes repair work on a component he aften bench tests
the unit or installs it in an aircraft. This leads to the
feeling of having accomplished a complete piece of work.
The aircraft maintenance specialist prepares the aircraft
and insures it is operationally ready for flight. His work
begins well before the crew arrives and doesn’t end until
after the aircraft is airborne. He too experiences the
feeling of having completed an entire task. Similarly, the
elénents involved in performing the job of a munitions

systems specialist involves the entire spectrum of duties,




B

including receipt, inspection, storage, maintenance, and
delivery of weapons. This contributes to the feeling of
having completed a "whole" piece of work.

The anticipated relationships were supported by the

LA

f : data. All three career fields scored significantly above
the national norm in terms of task identity. In addition,
bomb—-navigation mechanics scored significantly higher than
aircraft maintenance specialists and munitions systems
specialists. The data indicate task identity is a strong
* point in all three of the career fields.

The third core job dimension examined was task
significance. All three career fields perform work vital
to the conduct of the Air Force wmission. The author
believes these personnel recognize this aspect of their work
H and perceive their jabs as significant. A set of hypotheses
supporting this view of task significance in aircraft
maintenance was tested.

] The claim that task significance is high in the

three career fields was supported. Each career field
reported a level of task significance significantly higher
than the national norm. 1In addition, the career field did
not differ significantly in their self-reported task
significance.

Autonomy was the fourth core job dimension
tested. Due to the complexity aof the systems and the

“troubleshooting” nature of their work, opportunity for
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- 3 independent thought and action would seem quite likely for

.

boab~navigation mechanics. In contrast, the work of

aircraft maintenance personnel was perceived by the author
to be more repetitive and systematic. This work calls for

more widespread use of checklists and standardized pro-

e - SlbAL Py
SRR R

cedures for preparing an aircraft for flight, which leads to
less opportunity for worker freedom in accomplishing work
tasks. Finally, the most regulated of the three career
fields would be the munitions systems personnel. The very
nature of the work involves receipt, inspection, storage,
maintenance, and assembly of weapons. The sensitive nature
of this work requires strict procedural guidelines. There-
fore, the hypotheses tested reflected the belief that bomb-
navigation mechanics would have high levels of autonomy and
aircraft maintenance specialists and munitions systems
r specialists would have low levels of autonomy.

The reported levels of automony were different than
originally hypothesized. All three career fields scored

significantly lower in autonomy than the national naorm. In

addition, aircraft maintenance specialists scored signif-
icantly below bomb-navigation mechanics and sunitions
systems specialists. The degrees of autonom& for bomb-
navigation mechanics and munitions systems specialists were
roughly equal.

The final core job dimension analyzed was fgedback

from the job. The bomb-navigation system mechanic has the
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opportunity to test the equipment he has been "trouble-
shooting", thereby obtaining a measure of how effective his
performance has been. The aircraft maintenance specialist
is normally involvgd in a variety of tasks aimed at ensuring
the aircraft gets airborne. The fact the aircraft does or
does not launch successfully provides immediate feedback on
performance. Therefore, both of these career fields should
score high in degree of job feedback. In contrast, the
munitions system specialist performs tasks not conducive to
immediate feedback. Therefore, bomb—navigation mechanics
and aircraft maintenance specialists were expected to report
high levels of job feedback when compared to both the
national norm and to munitions systems specialists. In
contrast, munitions systems specialists were expected to
report feedback levels significantly lower than the national
norm.

The results show bomb-navigation system mechanics
perceive a significantly higher degree of feedback from
their jobs than the national norm. However, both aircraft
maintenance specialists and munitions system specialists did
not deviate significantly from the national norm. In
addition, the job feedback of bomb-navigation mechanics was
significantly higher than both of the other career fields.

Two additional measures, not directly related to

work design, are feedback from agents and dealing with

gthers. Both of these constructs are measured by the JDS.




A
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Feedback from agents is the amount of feedback from super-
visors and co-workers. This should not vary from career
field to career field. All three career fields require
close cooperation, coordination, and teaswork. Therefore,
the hypotheses tested reflected the author’s belief that
feedback from agents would be significantly higher for all
three career fields than the national norm.

The results did not completely support this percep-—
tion. Both the bomb-navigation mechanics and the msunitiong
systems specialists were significantly higher than the
national norm. In contrast, the aircraft maintenance
specialists did not vary significantly from the national
norm. When statistically compared to each other, the three
career fields did not differ significantly.

The final dimension discussed in the analysis of
specific job characteristics is dealing with others. This
construct represents the final diagnostic measure pertaining
primarily to the job itself. The nature of aircraft
maintenance requires close cooperation within and across
maintenance squadrons. Therefore, the opportunity and
necessity of dealing with other people is a key feature in
all three career fields. Therefore, the extent to which the
career fields involved dealing with others was not expected
to vary between career fields, but all were expected to be
abaove the national norm.

The results supported the above relationship for the
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most part. All three career fields scored significantly
higher than the national norm. However, when compared to
each other, bomb-navigation mechanics scored significantly
lower than aircraft maintenance specialists and munitions
systems specialists. °

To this point in the data analysis, eleven con-
structs relating to either work outcomes or specific job
dimensions bave been evaluated for each career field. A
summary of hypothesis tests listing the results of this
evaluation appears in Table 11. Another summary tool is the !
job profiles which are presented now to further illustrate
the results.

Step 4b: Job profiles. The above findings are
visually depicted for each career field in Fiqures 5 through
r 7. The jaob profiles compare each career field with the
national norm and reinforce the results obtained through
hypothesis testing. In addition, Figure 8 displays the job

] profiles of the three career fields on one graph for compar-—

L ison purposes. These job profiles represent another tool
‘ for assessing the need of work redesign. The implications
of these job profiles will be discussed in more detail in
Chapter VI, Recommendations and Conclusions.

Step 4c: What aspects of the job are most
i rtant in determining_ job satisfaction, internal work

motivation, and growth satisfaction? The intent of this

section was to highlight those factors most highly corre-
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TABLE 11

RESULTS TABLE OF HYPOTHESES
TESTED IN STEPS 2 THROUGH 4%

(A) Career Fields Compared With National Norm

# Table 11 is continued on page 93.

) Bomb—Nav Aircraft Munitions
Mechanic Maintenance Specialist
Jab Significantly Not Not
Satisfaction High Significant Significant
Internal Significantly Not Not
Motivation High Significant Significant
Growth Significantly Not Not
Satisfaction High Significant Significant
Motivating Significantly Not Not
Potential (MPS) High Significant Significant
Skill Variety Significantly Not Not
High Significant Significant
Task Identity Significantly Significantly Significantly
High High High
4
Task Significantly Significantly Significantly
Significance High High High
Autonomy Significantly Significantly Significantly
] Low Low Low
T Feedback from Significantly Not Not
j the Job High Significant Significant
i
‘4 Feedback from Significantly Not Significantly
. Agents High Significant High
Dealing with Significantly Significantly Significantly
Others High High High




Y T — —— —-—j

TABLE 11
(CONT INUED)

{B) Career Fields Compared With Each Other

-

1. Job Satisfaction: No statistically significant [
1 ) differences between career fields.

2. Internal Job Motivation: Bopmb-Navigation Mechanics
were significantly higher than the other two career
fields.

3. Growth Satisfaction: Bomb-Navigation Mechanics were
significantly higher than the other two career fields.

4, Motivating Potential Score: Bomb—Navigation Mechanics
were significantly higher than the other two career
fields.

5. Skill Variety: Bomb-Navigation Mechanics were
significantly higher than the other two career fields.

6. Task Identity: Bomb-Navigation Mechanics were
significantly higher than the other two career fields.

7. Task Significance: No statistically significant
di fferences between career fields.

8. Autonomy: Aircraft Maintenance Specialists were
significantly lower than the other two career fields.

9. Job Feedback: Baomb-Navigation Mechanics were
significantly higher than the other two career
fields.

10. Feedback From Agents: No statistically significant
differences between career fields.

11. Dealing With Others: PBomb-Navigation Mechanics were

significantly lower than the other two career fields.
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lated with job satisfaction, internal work motivation, and
growth satisfaction. The Pearson correlations for all the
variables in each career field appear in Appendix E. A
condensed table presenting the correlations between work
outcomes and key job dimensions is presented in this

section.

Correlations between work outcomes (job satis-
faction, internal work motivation, and growth satisfaction)
E and key job dimensions for the maintenance population in
E aggregate are presented in Table 12. Job satisfaction was

i most strongly correlated with skill variety, the motivating
potential score and security satisfaction. The two dimen-—
sions with the smallest degree of association with job

satisfaction were dealing with others and pay satisfaction.

Internal work motivation was mast strangly correlated with
1 feedback from the job itself, skill variety, and the
composite motivating potential score. In contrast, the

smal lest degree of association with internal work motivation

was task identity and pay satisfaction. Finally, growth
satisfaction was most strongly correlated with the composite
motivating potential score, social satisfaction, and skill
variety, and was least correlated with dealing with others
and growth need strength. In addition to the above
correlations, the three work outcomes: job satisfaction,
internal work motivation, and growth satisfactions were all

highly correlated with each other. In other words, being
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~~
TABLE 12
CORRELATIONS BETWEEN WORK OQUTCOMES
AND KEY JOB DIMENSIONS
(ALL MAINTENANCE PERSONNEL)
Job- Internal Work Growth
Satisfaction Motivation Satisfaction

Skill Variety .48 .40 .54
Task Identity .24 .08 .29
] Task Significance -34 « 37 - 38
f Autonomy «31 - 25 .31
! Job Feedback .40 .41 S0
Feedback (Agents) .34 -21 .38
Dealing w/0Others .12 .13 -18
Pay Satisfaction .14 - 07 -23
Security Satisfaction .41 - 31 -43
Social Satisfaction .33 «33 - 959

Supervisory
Satisfaction -26 .26 « 30
MPS -47 .40 .64
Growth Need Strength .21 -21 -13
Job Satisfaction — « 350 -33
Internal Motivation 30 - .33
Growth Satisfaction 33 «33 -

Note: For |r|2.16, p<.001.




satisfied with growth on the job usually led to general job

satisfaction and internal work motivation.

Step S: Analysis of the Work Context

In order to completely understand work outcomes, it “

is important to measure constructs not directly related to
the design of work. These constructs measure worker satis-

factions with such items as pay, security, social aspects,

TP

and supervisors. They are useful indicators of the degree
[ to which job incumbents may be preoccupied with problems in
the work environment, and therefore, psychologically unable
to exploit the opportunities for growth and development in

their jobs. This analysis was conducted in the identical

format used for key job dimensions in the previous section.
All of the statistical results are summarized in Table 13.

Pay satisfaction. Dissatisfaction with pay has
been a dominant theme in articles examining military

] retention over the past several years. Based on this fact,

' the pay satisfaction of the career fields was not expected
to differ, but all career fields were hypothesized to score
below the national nora.

The results confirmed this hypothesis only for the
bomb-navigation specialists. The degree of pay satisfaction o
for aircraft maintenance specialists and munitions systems
specialists did not differ significantly from the national

norm. Pay satisfaction of bomb-navigation mechanics was
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also below the other two career fields, but not signif-

icantly.

TABLE 13

MEAN SCORES OF WORK CONTEXT SATISFACTIONS
AND STATISTICAL COMPARISONS

§ Bomb-Nav Aircraft Munitions National

Mechanic Maintenance Specialist Norm
f Pay Satisfaction
] Mean 3.67 4.01 3.99 4.16
Std Dev 1.355 1.61 1.52 1.42
Z-value (Norm) ~3.18% -.847 -1.13
Z-value b—-1.54 — L— 091—J
1 Z-value — .62 ——— 1

Security Satisfaction

{ Mean 5.19 S5.11 5.09 4.71
Std Dev 1.12 1.29 1.27 1.21
Z-value (Norm) 4,12% 2.73% 2.98%
Z-value \ . 469 —1 | 112 —4
Z-value L - 651 J

Social Satisfaction

Mean S.10 S.51 S5.03 3.25
Std Dev 1.03 -.833 1.04 .26
Z-value (Norm) ~-1.44 2.64% -2.13%

] Z-value — -3, 19% —d —3 72%—
Z-value —_— s27————

Supervisory Satisfaction

Mean 4.76 4.66 4.93 4.82
Std Dev 1.40 1.39 1.48 1.39
Z-value ~.402 -1.03 717

Z-value ——-.514—) L_——1 _36—J

Z-value — 920 ———— !

# means value has one-tail significance level of .05

Security satisfaction. Job security is generally

not a problem for military personnel who are adequately per-—
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forming their jobs. For this reason, all career fields were
expected to score above the national norm;

The results totally supported this relationship.
The three career fields scored significantly higher in
security satisfaction than the national norm. In addition,
the three career fields did not differ significantly in
their levels of security satisfaction.

Social satisfaction. Social atmosphere in the
military community is a key attraction to many of its mem—
bers. Therefore, all three career fields were expected to

score above the national norm.

» The results do nat confirm this hypothesis. Air-

craft maintenance specialists scored significantly higher
than the national norm and the other two career fields.
Bomb—navigation mechanics did not significantly differ from
! the national norm. Aircraft maintenance specialists scored
significantly higher than the national norm. Finally,

munitions systems specialists scored significantly below the

national norm.

Supervisory satisfaction. This is the final JDS

measure of context satisfaction. Based on the comments
generated by AFHRL open—-ended surveys with maintenance
personnel who expressed dissatisfaction with supervisory
performance, the author hypothesized that all career fields
would score below the national norm.

The results did not confirm this relationship. None
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of the three career fields deviated significantly from the
national norm. In addition, the career fields did not
significantly differ from one another.

.The sum total of results regarding work context
satisfactions and key job dimensions musf be analyzed before
developing a strategy for redesigning focal jobs. The
specific implications of these results will be highlighted
in Chapter VI, Conclusions and Recommendations. One final
question was examined as part of the data analysis phase.
Are personnel assigned to the three career fields ready for

change?

Step 6: Growth Need Strenqgth

The final construct measured by the JDS is growth
need strength. This measure is helpful in estimating
whether people are likely to prosper in enriched jobs. The
author proposed that all three career fields would respond
above the national norm in growth need strength.

As depicted in Table 14, this hypothesis was
supported for two career fields, but not for the third. The
growth need strength of bomb—-navigation system sechanics and
aircraft maintenance specialists was significantly higher
than the national norm. The growth need strength of auni-
tions systems specialists did not differ significantly from
the national noram. .In addition, munitions specialists

scored significantly lower than the other two career fields.
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A summary of results obtained in steps five and six appears

in Table 15.

TABLE 14

GROWTH NEED STRENGTH SCORE BY CAREER FIELD
AND STATISTICAL COMPARISONS

Career Field Mean Score/ Z-values 4
Std. Dev. 1 2 3
# Bomb-Navigation
' . Mechanic (121) 6.03/71.07 4.23*-———;126
F Aircraft _d 3.03%
Maintenance (89) 3.85/.990 2.39+ -
} 4 1.76#%
Munitions
Specialist (122) 9.58/1.24 .065 ———

National Norm (500) 35.57/1.12

# means value has one-tail significance level of .05

Summar

This completes the data analysis section of the

research. This systematic approach to the collection of

data and the analysis of that data has provided important
insight into the attitudes of maintenance personnel about
their jobs and the design of the work they perform. The

final chapter will discuss the implications of these

findings and recommend future research.




TABLE 15

RESULTS TABLE

OF HYPOTHESES

TESTED IN STEPS S AND &

(R) Career Fields Compared With National Norm
Bomb—-Nav Aircraft Munitions
Mecharic Maintenance Specialist
Pay Significantly Not Not
Satisfaction Low Significant Significant
Security Significantly Significantly 3ignificantly
Satisfaction High High High
Social Not Significantly Significantly
Satisfaction Significant High Low
Supervisory Not Not Not
Satisfaction Significant Significant Significant
Growth Need Significantly Significantly Not
Strength High High Significant
(B) Career Fields Compared With Each Other

1. Pay Satisfaction: No statistically significant
differences between career fields.

Security Satisfaction: No statistically significant
di fferences between career fields.

Social Satisfaction: Aircraft Maintenance Specialists

were significantly higher than the other two career
fields.

Supervisory Satisfaction: Ng statistically signif—
icant differences between career fields.

Growth Need Strength: Munitions Systems Specialists

were significantly lower than the other two career
fields.
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CHAPTER VI

CONCILLUSIONS AND RECOMMENDATIONS

‘ This final chapter represents a br;ef look at some
of the issues raised by the data analysis. 1Its goal is not
1 to design a job enrichment program for SAC aircraft mainte-
nance. Instead, it is to draw conclusions regarding
perceived strengths and weaknesses in the selected career

f fields and to recommend potential areas for improvement.
First, the results of the data analysis chapter are
discussed in terms of Hackman and Oldham’s job character-—
istics model to reinforce the theoretical basis for this
research. Next, the research objectives are accomplished by
examining the perceived strengths and weaknesses of SAC
aircraft maintenance in general, and the three career fields

individually. Finally, recommended areas for future

research are highlighted.

. The Job Characteristics Model

The results of the data analysis support the

relationships between caore job dimensions and work outcomes

specified in the job characteristics model. The work
performed by bomb-navigation mechanics scored high in all
but one core job dimension, autonomy, resulting in a
motivating potential score significantly higher than the

national norm and significantly higher than aircraft
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maintenance specialists and munitions systems specialists.
According to the model, bomb—navigation mechanics should
exhibit positive work outcomes as a result of the enriched
nature of their work. This predictiorn was supported as
bomb-navigation mechanics scored significantly higher than
the national norm in job satisfaction, internal work
motivation, and growth satisfaction. In addition,
bomb-navigation mechanics scored significantly higher than
aircraft maintenance specialists and munitions systems
specialists in internal work motivation and growth
satisfaction. These relationships are depicted in Fiqure 9.

Implications_for work design. If these results

are consistent with the actual work environment in the three
SAC aircraft maintenance career fields and the attitudes of
its personnel, the findings contain important implications
for Air Force managers. The most basic message involves the
design of work. 1¥f managers desire to foster positive work
outcomes as a means of achieving a potentially happier, and
more productive work force, the key may lie in the design of
work.

Often the design of work is not the outcome of a
calculated effort to build positive qualities into jobs.
Instead, it frequently results from other organizational
demands relating to functional divisions or lines of author-
ity. When decisions are made to structure jobs in a certain

manner without considering the impact of task design or
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employee attitudes, the consequences can be detrimental to

< ettt -

the organization in the long run. However, positive
outcomes can be achieved if jobs are designed with a systems
perspective which considers the worker’s attitudes about

certain dimensions of the work. In fact, positive outcomes

o e B M o e

beyond those measured in this study may accrue to the
organization. For example, when workers feel good about
their work there may be a reduction in withdrawal behavior,
such as lower absenteeism, and reduced turnover. In the Air
Force environment where retention and the high cost of

1 training technically qualified replacements are ever—present
issues, work redesign may be a very effective strategy.

In summary, the data collected from the three career
fields closely supports Hackman and Oldham’s model. The
career field exhibiting the characteristics of enriched work
also had the highest self-reported levels of job satis-
faction, internal work motivation, and growth satisfaction.

Therefore, enriched work appears to yield very positive

‘ outcomes for both the worker and the organization. The

clear indication to Air Force leaders is the necessity to

consciously build positive dimensions into the tasks of all

personnel.

SAC _Aircraft Maintenance: Conclusions and Recommendations

The following section represents the author’s

interpretation of the data presented in Chapter V. Its

PR PP VP NS
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purpose is to fulfill the research aobjectives of this study
by summarizing the perceived work outcomes, motivating
potential, and strengths and ueaknessés of each career
.field. fn some cases, excerpts from the comments section of
the returned surveys are used to highlight the findings
presented.

The SAC maintenance community. This =zection
summarizes observations with regard to SAC aircraft
maintenance, in general, based on data accumulated from all
three career fields.

The survey data and voluntary comments provided by
the respondents indicate the presence of many positive jab
characteristics in SAC aircraft maintenance. These positive
characteristics form a strong foundation for further improve
ment in the work environment. Both task identity and task
significance scored consistently higher than the national
norm across all three career fields. This implies SAC
aircraft maintenance personnel perceive their tasks as
involving a "whole" or identifiable piece of work and this
work has substantial impact on the lives of other people.
This perception results in the worker feeling worthwhile and
important. 1In addition, security satisfaction was consist-
ently high across all three career fields as well. There-—
fore, job security is probably not a work context issue that

will detract from efforts to improve the SAC aircraft

maintenance environment.




‘ Three areas generally receiving poor ratings were
autonomy, pay satisfaction, and supervisory satisfaction.
Autonomy is a very difficult issue to deal with in the
military. The common remedy for low levels of autonomy
suggests job holders be given more discretion in setting
schedules, determining work methods, and deciding when and
how to check on the q;élity of work produced. Several
elements of the Air Force maintenance environment yield
these solutions difficult to use, if not impractical.
Shortages of both maintenance personnel and critical
equipment, and the requirement for close coordination
between maintenance squadrons, often necessitates central
scheduling. In addition, past attrition or turnover of
technicians may have lowered experience levels. This factor
makes it impractical to let maintenance personnel perform
their own quality control. Improving autonomy becomes
particularly difficult under these conditions. Despite

J these barriers, unit managers should constantly assess the

work environment and build into it as much autonomy as

> practical, in order for maintenance personnel to experience
personal responsibility for the work they perform.

j Low pay satisfaction is the second problem area

identified by the study. This finding is not new or

oy

surprising, and unfortunately, there is little first-line
- supervisors can do to alter Department of Defense pay

policies. However, the DOD must continue to monitor pay
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issues and assess their impact on the morale of military

personnel. With the recent upturn in the U.S. econoamy and

reduction in unemployment rates, military pay levels may
become even more critical in the retention of experienced

technicians in critical career fields such as, aircraft

maintenance.

The third weakness identified by the survey

responses was supervisory satisfaction. It was low in all

three career fields, but was rated particularly low in

aircraft maintenance. It is hard to discuss supervisory

satisfaction without also discussing feedback from agents.
Correlation analysis showed a strong positive correlation

between these measurements. In addition, many of the

comments from the respondents included both a reference to

supervision and feedback. To underscore the complexity of

this interrelationship, a sampling of comments representing

responses from all three career fields appears below.

Bomb—Navigation Mechanic,
biggest factor. When a job is done well by any
airman, the supervisor (or higher) takes credit
and the airman receives nothing for his own good
job. Well, I can only say this leads to very bad
attitudes. Bad attitudes are the worst problem in
our shop.

E-4: Supervision is the

Bomb—-Navigation Mechanic, E-4: The supervisors in

my career field seem less
the morale and welfare of
are constantly increasing
usage and getting the job
Further, supervisors tend
than they praise,

and less interested in
their subordinates, but
their insistence on time
done immediately.

to criticize much more

and sometimes give no feedback
on the adequacy of performance,

unless it is
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negative, until asked. Many supervisors also rob
the worker of initiative by specifying exactly how
the jab is to be done, right down to the small
details.

Munitions Systems Specialist, E-4: My menh and
myself have put in over 60 hours a week since the
end of December, not including ORIs [operational
readiness inspectionsl, with no thanks from
anyone. My toughest job is to keep up morale,
theirs and mine.

Aircraft Maintenance Specialist, E-3: I would

like to stay in because the job is very

interesting, but the supers will not give us any

breaks. They play favorites.
The issue of supervision is discussed here because of the
key role it can play in creating a work environment
conducive to positive work outcomes. Air Force managers
have a great deal of control over supervisory style at the
unit level, whereas some of the other job dimensions must be
addressed at the command level. Recognizing this, Air Force
leaders should stress the benefits of good supervision to
their middle managers and encourage the use of timely feed-
back. When good supervision is present, personnel recognize
and respond to it. According to one E-5, Bomb-Navigation
Mechanic,

Bomb-Navigation Mechanic, E-S: I find my job

interesting, challenging, and self-satisfying. In

most cases I get along with the people I work for

and any disputes that do crop up are worked out.

I was lucky in having some excellent supervisors

that took the time to listen to any problems and
care about the people they supervise.
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This comment reinforces the notion that there are already
excellent supervisors in the Air Force and workers appre—
ciate the benefits of good supervision. The key role the
supervisor plays in any organization cannot be over-
emphasized.

Bomb-navigation systems mechanics. The data
compiled and analyzed on bomb-navigation mechanics presents
a very positive picture of this career field. The scores
for key job diamensions and work ocutcomes were consistently
higher than both the national norms and the other two career
fields evaluated in this study. Many of the comments from
bomb-navigation mechanics supported these findings. An E-S
wrote, "The work I do provides me with a challenge to learn
and helps me as far as a good career." Similarly, an E-3
commented, "“"The job I perform isn’t limited to a specific
function. There are many areas of work involved in my job
which offer a lot to learn."” The reason for the perceived
enriched nature of the work in this career field may have a
lot to do with the types of duties performed, which are
naturally high in several of the key job dimensions dis-
cussed in the job characteristics model.

Despite this very positive appraisal, there are a
few negative areas which deserve attention. First, bomb-
navigation mechanics rated pay satisfaction significantly
lower than the national norm and considerably lower than the

other two career fields, although these differences were not
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statistically significant. Two explanations may account for
this result. First, several of the survey commsents
expressad concern over the continuance of the selective
reenlistment bonus (SRB). (The SRB is 'a reenlistment bonus
applicable to specified critical career fields.) Several
respondents indicated their decision to resain in the Air
Force dependad on the future of SRBs in the bomb-navigation
career field. A second explanation may reflect the desire
of bomb-navigation mechanics to be compensated for per-—
forming work they perceive as enriched. TRy may view their
work as deserving of pay above that received by other career
fields due to the comparative complexity and mental demands
of the work.

A second potential problem area in the bomb-
navigation career field is the level of autonomy, which was
below the national norm, but above the aircraft maintenance
career field. The dimension of autonomy has already been
presented in detail and is omitted from further discussion.

In summary, there were many positive job dimensions
found in the work of bomb—navigation mechanics. The data
present a picture of a perceived enriched environment,
occupied by motivated workers who are generally satisfied
with their jobs and their personal growth at work. Air
Force managers should seek to maintain and improve upon this

atmosphere whenever possible.

Aircraft maintenance specialists. In contrast to
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the bomb-navigation career field, the data collected sup-
ports the need for more wide-ranging improvesents in this
career field. The positive aspects in the aircraft mainte—
nance career field are task idnntity,.task significance, and
social satisfaction. The fact aircraft maintenance special-
ists view their work as significant and identify strongly
with how their work fits into the overall aission, estab-
lishes a good environment for changes aimed at improving the
work design. In addition, there does not appear to be
perceived problems in work context satisfactions, with the
exception of supervisory satisfaction. In fact, aircraft
maintenance specialists achieved a significantly higher
score in social satisfaction than both the national norm and
the other two career fields.

Some of these positive aspects are neutralized by
weaknesses in the career field. For example, the level of
autonomy score in aircraft maintenance was significantly
below the national norm and the other two career fields.
Given the author’s perceptions of flight-line work, it does
not seem consistent for autonomy in aircraft maintenance to
be significantly lower than the munitions career field. The
comments below from two aircraft maintenance specialists
help highlight the nature of this problem.

(E-5): I would like more freedom in deciding how
and when to do the job and less interference from
supervisors and quality control. 1 feel that in

general the top level supervision in my career
field is mired down worrying about trivial items.
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The only time I am comfortable about my job is
while TDY [(temporary duty away from permanent base
of assignment] on a base in a different cosmand
where I work directly for the pilot of the
aircraft. He tells me his crew show tise (the
time crew will arrive at aircraft for preflightl]
and fuel load and 1 make all other decisions
concerning my schedule and any maintenance actions
to be performed on the aircraft.

(E-4): No challenge. After being out [of the
militaryl for 6 years and coaing back in they have
taken most of the responsibilities away that were
there before.
This finding may not represent anything new to SAC
leadership. However, it does reinforce the relevance of
autonomy as a key issue in this career field. As stated
earlier, low levels of autonomy may largely be attributed to
the experience levels of aircréft maintenance specialists,
the shortages of qualified personnel and equipment, and the
complexity of modern weapon systems. However, the level of
autonomy in aircraft maintenance may have been permitted to
drop too low and negative work outcomes are beginning to
show up in the work environment. Therefore, increasing the
sense of responsibility through increased autonomy in the
aircraft maintenance career field should be a prime goal for
the future.

Two additional issues in aircraft maintenance relate
to feedback from agents and supervisory satisfaction.
Feedback from agents and supervisory satisfaction were rated
lower by aircraft maintenance specialists than the other two

career fields. The correlation analysis supported a strong
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positive relationship between these variables. Although
these meRasures were not significantly low, when combined
with some of the comments there is strong evidence of
weakness in this area. There are many possible explanafions
for this low rating. For example, the open, dynamic
flight-line environment makes supervision more difficult
than in a closed, controlled shop environment. Supervisors
are in short supply and have great difficulty covering the
flight-line and giving timely feedback. Another possible
explanation relates to how supervisors are selected. As
technicians move up in skill level they are expected to
assume more supervisory functions. Obviously, good
technicians do not necessarily make good supervisors.
Without proper training these technicians turned supervisor
may not be aware of the important role they play in the
organization. Of course, this is an issue for all of the
career fields and does not explain the low rating in the
aircraft maintenance career field.

One final aspect deserving mention is the growth
need strength (GNS) of aircraft maintenance personnel. They
scored significantly higher than the national norm in GNS.
This indicates a desire for enriched work and is an impor-
tant prerequisite to successful job redesign. Thus, both
thq need for enriched work and the desire for such work is
present. The payoffs of job redesign for this career field

may be very worthwhile to the Air Force and the individual.
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Munitions systems specialist. The last career
field showed mixed results in terms of the survey
responses. Task identity and task significance were
significantly higher than the national norm. Feedback from
agents, dealing with others, and supervisory satisfaction.
were all strong points. This may relate to how the work is
organized among the specialists. Autonomy scored .
significantly below the national norm, but in actuality may
represent a positive aspect of the work. The level of
autonomy did not differ significantly from bomb-navigation
mechanics, Sut was significantly higher than aircraft
maintenance specialists. 1t appears that despite the
sensitive nature of the tasks performed, the structure of
the work environment in this career field leads to a
perception of increased autonomy.

The apparent weaknesses are skill variety, feedback
from the job itself, and social satisfaction. The follawing
comment from an E-3 indicates the nature of the problem
captured in the low skill variety score.

My job has very little job satisfaction. I do the

same thing day after day. If I can’t cross—-train

into a more job satisfying career field I will

most definitely get out [of the Air Forcel.
This issue is probably not a new one to the munitions career
field. The nature of the work may not foster the use of a
variety of skills. This research simply supports the

existence of the skill variety problem and encoufages
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supervisors to continually find ways to improve this
dimension of munitions work.

Feedback from the job itself is an issue in the
munitions career field in need of improvement. It is often
hard to separate feedback from agents and feedback from the
job. However, based on the data, feedback from agents
appears to be a positive dimension in this career field,
while feedback from the job is a weakness. According to
Hackman and Oldham (16:465), one way of dealing with feedback
problems is to open feedback communication channels to help
individuals learn whether their performance is improving,
deteriorating, or remaining at a constant level. One
important feedback channel is the client of the
organization’s services, or in this case, the aircrew. A
comment from an E-4 supports the notion that part of the
problem relates to client feedback:

We had a bomb drop test on 11 Mar 83, and myself
and my crew assembled those bombs. Well the
aircraft returned the next day without the bombs
and I have not heard anything about how well the
bomb drop went.

Two other issues deserve mention. First, social
satisfaction was rated significantly lower than the national
norm and significantly lower the other two career fields.
This poor rating is difficult to explain given the high
marks in other areas and warrants further investigation. To

accomplish this investigation, data in this report should be
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cross-referenced with other sources (1981 AFHRL study and

interviews with experienced munitions personnel) to isolate

the nature of this poor rating in social satisfaction. The
second’ issue concerns the growth need strength of munitions
systems specialists. Whereas the other two career fields
exhibited a preference for enriched work, munitions
specialists did not deviate from the national norm. In
addition, they scored significantly lower than the other two
career fields. Perhaps the most viable conclusion is that a
plan for job redesign should be approached cautiously for
this career field and deliberate changes should be made and
assessed incrementally.

Summary. The data analysis provided important
insight for all levels of SAC leadership on both the
strengths and weaknesses of three vital career fields in
aircraft maintenance. First, there appears to be a solid
foundation upon which to build in further improvements in
the design of work for all three career fields. Evidence of
this solid base is the across the board high scores achieved
in task identity and task significance. It is up to SAC
managers to capitalize on these positive dimensions while
seeking to improve on weaker dimensions of the work.

Several weaknesses have been detailed for each
career field and for SAC aircraft maintenance, in general.
It is the author’s opinion that well-planned improvements in

supervisory performance, and feedback from both the job and
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agents represent the greatest potential payoffs for SAC
maintenance organizations. Whereas some of the problems
previously identified probably require command level
intervention and potentially large réorganization, the issue”’
of supervision and feedback are well within control of unit
level managers at very little cost. Although supervision
and feedback from agents are not key job dimensions, they
may very well influence warker’s perceptions of these
dimensions and ultimately influence work outcomes both

directly and indirectly.

Recommendations for Future Research

There are many potential avenues for future research
in this area, some specifically aimed at SAC aircraft
maintenance and others more broad in scope. Some of the key
topics for future research are discussed below.

(1) The data compiled in this study should be
cross—referenced with other data to validate the findings.
The qualitative data gathered by AFHRL (4) is one good
in" " ial source of data for such an effort. If the two
sources indicate the same problem areas, one could suggest a
strong case for job redesign.

(2) The findings of this study should be presented
to a cross—-section nf aircrar wmaintenance personnel,
representing all levels, to solicit comments on the findings

and specific recommendations for improving the nature of the
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work. These comments may indicate the need for small, unit

level changes in the way certain tasks are performed as a

means of improving affective reactions to the work.

However, the changes may be much largér in scobe and

the: efore require command level approval, coordination, and
support. In any case, the need to explore some of the
possible weaknesses in more detail is evident.

(3) The data can also be used as a baseline for
assessing the impact of changes adopted in the specific
career fields. For example, if a structured effort to
increase skill variety is implemented in munitions, the data
in this report can be compared with similar data collected
after the change has occurred. This comparison will give
Air Force management one method of judging the success of
their initiatives.

(4) The data in this report also serves as the
beginning of normative data for use in diagnosing military
organizations. One of the praoblems encountered in this
study was an apparent lack of suitable data to serve as a
baseline for comparison purposes. Future resear.'h aimed at
compiling and categorizing military norms for the JDS in a
manner similar to Hackman, Oldham, and Stepina (18) could be
very worthwhile. If unit managers had easy access to such a
data base, they could conduct effective diagnosis to
systematically review the nature of work in their

organizations.
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(S5) One final avenue of research involves comparing
the JDS responses of persaonnel in centralized maintenance
organizations, such as SAC and MAC, with personnel in
aircraft maintenance units 6rganized under the COMO
caoncept. One purpose of COMO (originally called POMO) was
to reduce dissatisfaction amongst aircraft maintenance
technicians. Therefore, it would be very interesting to
compare the reactions of personnel from similar career
fields to their work and to compare their work outcomes.
Centralized maintenance organizations may be able to learn a
great deal if COMO units actually exhibit significantly

higher work outcomes.

Summary

This chapter has brought the research project to a
logical conclusion. First, the results were related to the
model on which the survey instrument was based. Then, a
practical application of the model was achieved by
systematically diagnosing three SAC aircraft maintenance
career fields and presenting the findings. Specific
strengths and weaknesses were cited in hopes of influencing
unit and command policies that affect work design in the
future. Finally, avenues for future research were detailed
in hopes of increasing the ability of managers to build
positive qualities into jobs and to learn more about the

effects of work design on their employees.

-
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APPENDIX A

RESEARCH QUESTIONS/HYPOTHESES
IN EXPANDED FORMAT
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! Based on Air Force Human Resources Laboratory

(AFHRL) qualitative data, Air Force Regulation 39-1 job

descriptions, and the job characteristics model the ‘

following research.questions/hypotheses apply:

o

L]

1. As measured by the Job Diagnostic Survey (JDS), what is
the perceived level of job satisfaction in the selected

maintenance career fields?

a. The mean level of job satisfaction of bomb-
navigation systems mechanics is significantly higher
than the national norm.

b. The mean level of job satisfaction of aircraft
maintenance specialists is significantly lower than the
national norm.

c. The mean level of job satisfaction of munitions
systems specialists is significantly lower than the
national norm.

2. As measured by the JDS, what is the perceived level of

internal work motivation in the selected maintenance career

fields?

a. The mean level of internal work motivation of bomb-
navigation systems mechanics is significantly higher
than the national norm.

b. The mean level of internal work motivation of
aircraft maintenance specialists is significantly lower
than the national norm.

R = I YU P

C. The mean level of internal work motivation of
munitions systems specialists is .‘gnificantly lower
than the national norm.

ey T
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3. As measured by the JDS, what is the perceived level of

growth satisfaction in the selected maintenance career

fields?

a. The mean level of growth satisfaction of bomb-
navigation systems mechanics is significantly higher
than the national norm.

b. The mean level of growth satisfaction of aircraft
maintenance specialists is significantly lower than the
national norm.

c. The mean level of growth satisfaction of munitions
systems specialists is significantly lower than the
national norm.

4. As measured by the JDS, are any of the selected

maintenance career fields rated low in motivating potential?

a. The mean composite motivating potential score of
bomb—navigation systems mechanics is significantly
higher than the national norm.

b. The mean composite motivating potential score of
aircraft maintenance specialists is significantly lower
than the national norm.

c. The mean composite motivating potential score of
munitions systems specialists is significantly lower
than the national norm.

S. As measured by the JDS, what specific aspects of the job
are contributing to low job satisfaction, low internal

motivation, or low growth satisfaction?

a. The degree to which a job requires the worker to
perform activities which challenge his skills and
abilities (skill variety) is significantly higher for
bomb-navigation systems mechanics and significantly
lower for munitions systems specialists and aircraft
maintenance specialists than the national norm.
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b. The degree to which a job requires the worker to
perform a "whole" and identifiable piece of work (task
identity) is significantly higher for bomb-navigation
systems mechanics and significantly lower for munitions
systems specialists and aircraft maintenance specialists
i than the national norm.

c. The degree ta which the job has a substantial and
perceived impact on the lives of other people (task
significance) is significantly higher for all three

i career fields than the national norm.

d. The degree to which the job gives the worker
freedom, independence, and discretion in scheduling work
and determining how it will be performed (autonomy) is
significantly higher for bomb-navigation systems
mechanics and significantly lower for munitions systeas
specialists and aircraft maintenance specialists than
the national norm.

e. The degree to which the worker, in carrying out work
activities required by the job, receives information ‘
about the effectiveness of his effarts (feedback from

the job) is significantly higher for aircraft

maintenance specialists and bomb—-navigation systems

mechanics and significantly lower for munitions systems

specialists than the national norm.

~ ) N -

f. The degree to which the employee receives clear
information about his or her performance from
supervisors or from co-workers (feedback from agents) is
significantly higher for all three career fields than
the national nora.

4« The degree to which the job requires employees to
work closely with other people in carrying out the work
activities (dealing with others) is significantly higher
for all three career fields than the national norm.

6. As measured by the JDS, are personnel in the selected
career fields satisfied with elements of the work

environment?

a. Pay satisfaction is significantly lower in all three
career fields than the national norm.

b. Security satisfaction is significantly higher in all
three career fields than the national norm.
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€. Social satisfaction is significantly higher in all
three career fields than the national norm.

a— SRR W

d. Supervisory satisfaction is significantly higher in
“ all three career fields than the national norm.

7. As measured by the JDS, are maintenance personnel ready
for change in the design of work as measured by their growth
need strength (GNS)?

The growth need strength of personnel assigned to all

three career fields is significantly higher than the
national norm.
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APPENDIX B

TASK CHARACTERISTICS AND
JOB ATTITUDE QUESTIONNAIRE
(14:62-69)
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DEPARTMENT OF THE AIR FORCE
AIR FORCE INSTITUTE OF TECHNOLOGY (ATC)
WRIGHT-PATTERSON AIR FORCE BASE, OH 45433

SUPINN SR Y S

e P

REPLY TO

ammvor LSH (LSSR 17-83)/Capt C, Flymn/AUTOVON 785- 4437

susuect Task Characteristics and Job Attitude Questionnaire

10

1. The attached questionnaire is designed to assist in the study of
your job and to show how it affects you. The survey data will help
to determine how jobs can be better designed by obtaining information
about how people react to different kinds of jobs.

2. 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, You are requested to provide an answer or comment for
each question, Please read them carefully, It should take about fifteen
minutes to complete the entire questionnaire, Headgquarters USAF Survey
Control Number 83-13 has been assigned to this questionnaire,
Your participation in this research is voluntary,

3. Your responses to the questions will be held confidential, Please
remove this cover sheet before returning the completed questionnaire,
Your cooperation in providing this data will be appreciated. Please
return the completed questionnaire in the attached envelope within one
1 week after receipt.

N
| G. PEPPERY,(UR. 2 Atch
. . 6clate Dean 1. Questionnaire
chool of Systems and Logistics 2, Return Envelope
1 131
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PRIVACY STATEMENT

In accordance with paragraph 8, AFR 12-35, the following information
is provided as required by the Privacy Act of 1974:

a, Authority:

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

: (2) 10 u,s.c, 8012, Secretary of the Air Force, Powers,
] Duties, Delegation by Compensation; and/or g

(3) DOD Imstruction 1100.13, 17 Apr 68, Surveys of
] _ Department of Defense Personnel; and/or

‘ (4) AFR 30-23, 22 Sep 76, Air Force Personnel Survey
Program,

! b. Principal purposes. The survey is being.conducted to
collect information to be used in research aimed at i1lluminating #

and providing inputs to the solution of problems of interest to

the Air Force and/or DOD.

¢, Routine Uses, The survey data will be converted to
information for use in research of management related problems,
Results of the research, based on the data provided, will be
included in written master's theses and may also be included
in published articles, reports, or texts. Distribution of the
results of the research, based on the survey data, whether in
written form or presented orally, will be unlimited,

d. Participation in this survey is entirely voluntary.
e, No adverse action of any kind may be taken against any

1 individual who elects not to participate in any or all of this
. survey,

. 132

T . A e L . L. g IRy LT VL ¥ L7, NI PURUIv
cer h ! ST ;.‘." P ‘. — PR 3 ; Yo~ - L " e ! 4 ‘\' . -‘tll\' R f .ty ot




g —,

i
!
, ‘ SECTION DNE

\ This part of the questionnaire asks you to
describe your job, as objectively as you can,

Please do not use this part of the questionnaire to show how much you like
or 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 glven below,

A. To what extent does your job require you to work with mechanical

equipment?

1 2 S S AP
Very little; the Moderately 1\\_,/T Very much; the job
job requires almost requires almost
no contact with constant work with
mechanical equip- mechani~zl equipment.

ment of any kind,

You are to circle the number which is the most accurate description of
your Jjob,

If, for example, your job requires you to work
with mechanical equipment a good deal of the time--

but also requires some paperwork--you might circle
the number six, as was done in the example above,

Please turn the page and begin.,
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1. To what extent does your job require you to work closely with other
people (either clients, or people in related jobs in your own

organization)?

1 2 3- 4 5 6 7
Very little; deal- Moderately; Very muchj;deal-
ing with other some dealing ing with other
people 1s not at with others is people 1s an
all necessary in necessary., absolutely essential
doing the job. and crucial part of

doing the Jjob,

- 2, How much autonomy is there in your job? That is, to what extent does your
job permit you to decide on your own how to go about doing the work?

1 2 3 b 5 6 7

Very little; the Moderate autonomy; Very much; the

Jjob gives me almost many things are , Jjob gives me

no personal "say" standardized and : almost complete

about hew and when not under my control, responsibility

the work is done, but I can make some for deciding how
decisions about the and when the work
work, is done.

3. To what extent does your job involve doing a '"whole" and identifiable plece
of work? That is, is the job a complete plece of work that has an obvious
beginning and end? Or 1s it only a small part of the overall piece of
work, which is finished by other pecople or by automatic machines?

1 2 3 b 5~ 6 14

My job 1is only a My job is a My Jjob involves

tiny part of the moderate-sized doing the whole

overall piece of "chunk" of the piece of work,

work; the results of overall piece of from start to

my activities cannot work; my own finish; the

be seen in the final contribution can be results of my

product or service, seen in the final activities are
outcome, easlily seen in

the final product
or service,

4, How much variety is there in your job? That is, to what extent does the

Jjob require you to do many different things at work, using a variety of
your skills and talents?

1 2 > b 5 6= 7
Very little; the Moderate Very muchj the
Jjob requires me to variety Jjob requires me
do the same routine to do many
thirngs over and different things,
over acain, using a number
134 of different

skills and talents.
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5. In general, how significant or important is your job? That is, are the

results of your work likely to significantly affect the lives or well-being
of other people?

o1 2 3- L 5 6 7
Not very significant; Moderately Highly signif-
the outcomes of my work significant, icant; the

are not likely to have
important effects on
other people,

outcomes of my
work can affect
other people in
very important
ways,

6. To what extent do managers or co-workers let you know how well you are
doing on your job?

i 2 3 4 5 6 7
Very 1little; people Moderatelys Vexry much;
almost never let me sometimes people managers or Co-
know how well I am may give me "feed- workers provide
doing, back;" other times me with almost

they may not. constant "feed-
back" about how
well I am deing.

7. To what extent does doing the job itself provide you with information about
your work performance? That 1is, does the actual work itself provide clues
about how well you are doing~-aside from any "feedback" co~workers or
supervisors may provide?

1 2 3 i 5 é vi
Very little; the Moderately; some- Very muchj; the
Job itself is set times doing the Job is set up so
up so I could work Jjob provides that I get almost
forever without "feedback" to mej; constant "feedback”
finding out how sometimes it does as I work about
well T am doing, * not, how well I am doing.
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Listed below are a number of statements which could be used to describe
a job,

You are to indicate whether each statement
is an accurate or inaccurate description

of your job, i

. et

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.

e e Mol il o

Write a number in the blank beside each statement, based on the follow-
ing scales

How accurate is the statement in describing your job?

i 2 3 L 5 6 7
Very Mostly Slightly Uncertain Slightly Mostly Very
Inaccurate Inaccurate Inaccurate Accurate Accurate Accurate

1 1. The job requires me to use a number of complex or high-level skills.
2., The job requires a lot of cooperative work with other people,

4 3. The Jjob is arranged so that I do not have the chance to do an entire
piece of work from beginning to end,

L, Just doing the work required by the job provides many chances for me to
fizure out how well I am doing,

5. The Jjob is quite simple and repetitive,

6. The job can be done adequately by a person working alone--without talking
or checking with other people,

7. The supervisors and co-workers on this job almest never give me any
‘ "feedback” about how well I am doing in my work,

' 8, This job is one where a lot of other people can be affected by how
i well the work gets done,

9. The job denies me any chance to use my personal initiative or judgment in
carrying out the wozxk,

10. Supervisors often let me know how well they think I am performing the job,

The job provides me the chance to completely finish the pieces of work
I begin,

12, The job itself provides very few clues about whether or not I an
performing well,

13. The job glves me considerable opportunity for independence and freedon
in how I do the work,

PR P X SR
|r-
—-
.

14, The job itself is not very significant or important in the broader scheme
of things,
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. SECTION THREE

Now please indicate how you personally feel about your job,

it e 4

Each of the statements below is something that a person might say about
his or her job, You are to indicate your own, personzl feelings about
your job by marking how much you agrce with each of the statements,

SN

Write a number in the blank for each statement, based on this scale:

How much do you agree with the statement?

1 2 3 4 5 6 7
Disagree Disagree Disagree Neutral Agree Agree Agree
Strongly Slightly Slightly Strongly

1, My opinion of myself goes up when I do this job well,

____ 2, Generally speaking, I am very satisfied with this job.

3. I feel a great sense of personal satisfaction when I do this job well,
4, T frequently think of quitting this job,

5. I feel bad and unhappy when I discover that I have performed poorly
b cn this job,

0. I am generally satisfied with the kind of work I do in this job,

7. My own feelings generally are not affected much one way or the other
J by how well I do on this job.

A o AR | i o e . .
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SECTION FOUR

Now please indicate how satisfled you are with each aspect of your job
. listed below, Once again, write the approprizte number in the blank
i beside each statement.

IR N g

How satisfied are you with this aspect of your job?

-’ 1 2 3 l 5 6 7

i Extremely Dissatisfied Slightly Neutral Slightly Satisfied Extremely
i Dissatisfled Dissatisfied Satisfied Satisfied
f 1, The amount of job security I have,

2, The amount of pay and fringe benefits I receive,

> 3. The amount of personal growth and development I get in doing my job.

4, The people I talk to and work with on my Jjob,

5. The degree of respect and fair treatment I receive from my boss,

6. The feeling of worthwhile accomplishment I get from doing my job,

7. The crance to get to know other people while on the job,

8, The amount of support and guldance I receive from my supervisor,

9, The degree to which I am fairly paid for what I contribute ic this orgznizaticn,

10, The amount of independent thought and action I can exercise in my job,

J 11, How secure things look for me in the future in this organization,
12, The chance to help other people while at work,
i 13, The amount of challenge in my Jjob.

14, The overall quality of the supervision I receive in my work,

S
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SECTION FIVE

Listed below are a number of characteristics which could be present on
any job, People differ about how much they would 1like to have each one
Present in their own jobs. We are interested in learning how muck. you
Personally would like to have each one present in your job,

- b~ -

e

Using the scale below, please indicate the degree to which you would
like to have each characteristic present in your job.

NOTE: The numbers on this scale are different from those used in '
Previous scales,

. e ST = e < o

4 . 5 6 7 8 9 10
Would like Would like Would like
having this having this having this
only a moderate very much extremely much

amount (or less)
1 1, High respect and fair treatment from my supervisor;
2, Stimulating and challenging work,

____ 3. Chances to exercise independent thought and action in my Job,
4, Great job security,

5. Very friendly co-workers,

6. Opportunities to learn new things from my work,

7. High salary and good fringe benefits,

8. Opportunities to be creative and imaginative in my work,

, 9. Quick promotions,

i 10, Opportunities for personal growth and development in my job,

11, A sense of worthwhile accomplishment in my work,

PSP <

albaadnd.
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SECTION SIX
BIOGRAPHICAL DATA

A1l information in this section will be held in the strictest
confidence; no one in your organization will have access to
individual responses,

1, What is your present active duty grade? (Check one)

A,
Bu
C.
D.
E,

|

2, How much total active federal military service have you completed?

(Check one)

B
C‘
D,
E,
F,

A-

3, What is your

o aw>
. e @

m

[PRe]

4, What is your

e

to

|

C’J.UO

|

[PRe]

5, What is your

Male

¥

E-1 F, E-6
E-2 Gl E"?
B-3 M. E-3
E-4 I, E-9
E-5

Less than one year
1 - U4 years

5 - 8 years

9 - 12 years

13 - 16 years

Over 16 years

age? (Check one)

Under 20 years
21 - 25 yeaxrs
26 - 30 years
31 - 35 years
36 - 40 years
41 - 45 years
Over 45 years

highest education level?

Grade School

Some High School
High School Graduate
Some College

College Graduate
Some Graduate Work
Graduate Degree

sex?

140
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Female
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7.

9.

10.

11,

What is your marital status?
Married

What is your organizational identifier? (Check one)

A'
Bl
Co
D.
E,

What is your

A,
B,

C
D.

What is your
A,
Bl
Cb
D.

Not Married

AMS

FMS

MMS

oMs

Other (please specify )
current specialty code (AFSC)? (Check one)
AFSC 321X0

AFSC 431X2

AFSC 461X0

Other (please specify )

skill level in your current job specialty?

3 Level
5 Level
7 Level
9 Level

Have you worked in your present career field throughout your Air

Force career?

If no, how long have you worked in your present career field?

An
B,
C.

D,
E

Do you supervise others?

If yes, how many perscnnel do you supervise? (Check one)

omoQ

Yes No

Yes No

Less than one year
1 - 4 years

5 - 8 years

9 - 12 years

Over 12 years

Less thar 5 personnel
6 - 10 personnel

11 - 15 personnel

16 - 20 personnel

21 - 30 personnel
Over 30 personnel
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t 12, Do you intend to stay in the Air Force beyond your present commitment?
| (Check one)

1 A, No, I am separating,
’ B. No, I am retiring.
C, Undeclded

D, Yes

4 . If the answer to this questlon is NO or UNDECIDED, please answer the
following question,

i 13, Is your present job a major factor in your decision?

No Yes

If YES, in what way? Your comments will be most helpful in making any
recommendations for change deemed necessary by this study,
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APPENDIX C

SCORING KEY FOR THE SHORT
FORM OF THE JOB DIAGNOSTIC
SURVEY
(17:303-306)
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The Short Form of the Job Diagnostic Survey (JDS)
measures several characteristics of jobs, the reactions of
the respondents to their jobs, and the growth need strength
of the respondents. Some of the scales tapped by the Jbs
are not included in the Short Form; others are measured with
fewer items. The scales measuring the abjective job
dimensions are; however, identical with those in the JDS.

Each variable measured by the JDS Short Form is
listed below, along with (a) a one or twa sentence
description of the variable, and (b) a list of the
questionnaire items which are averaged to yield a summary
score for the variable.

* * * * * * * * *

I. JOB DIMENSIONS: Objective characteristics of the job
itself.

A. 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.

Average the following items:

Section One #4
Section Two #1
#5 (reversed scoring--i.e., sub-
tract number entered by
respondent from 8)

B. JYask lIdentity: The degree to which the job
requires the completion of a "whole” and identifiable piece
of work—-—i.e., doing a job from beginning to end with a
visible outcome.

Average the follaowing items:

Section One #3
Section Two #11
#3 (reversed scoring)

€. Task Significance: The degree to which the job
has a substantial impact on the lives or work of other
people —-whether in the immediate organization or in the
external environment.
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Average the following iteas:

Section One #35
Section Two #8
#14 (reversed scoring)

D. Autonomy: The degree to which the job provides
substantial freedom, independence, and discretion to the
employee in scheduling his work and in determining the
procedures to be used in carrying it out.

Average the following items:
Section One #2

Section Two #13
#9 (reversed scoring)

E. Feedback From the Job Itself: The degree to
which carrying out the work activities required by the job
results in the emplayee obtaining information about the
effectiveness of his or her performance.

Average the following items:

Section One #7
Section Two #4
#12 (reversed scoring)

F. Feedback From Agents: The degree to which the
employee receives information about his or her performance
effectiveness from supervisors or from co-workers. (This
construct is not a job characteristic per se, and is
included only to provide information supplementary to
construct (E) above.)

Average the following items:

Section One #6
Section Two #10
#7 (reversed scoring)

G. Dealing With Others: The degree to which the
job requires the employee to work closely with other people
(whether other organization members or organizational
"clients").
Average the following items:
Section One #1

Section Two #2
#6 (reversed scoring)
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I1. AFFECTIVE RESPONSES TO THE JOB: The private,
affective reactions or feelings an employee gets from
working on his jab.

A. ' General Satisfaction: An overall ﬁeasure of the
‘ degree to which the employee is satisfied and happy in his
! ’ or her work. . 4

1 Average the following items:

Section Three #2
#6
#4 (reversed scoring)

B. Internal MWork Motivation: The degree to which
] the employee is self-motivated to perform effectively on the
1 jaob.

Average the following items:

Section Three #1
#3
#5
#7 (reversed scoring)

C. Specific Satisfactions: These short scales tap
several specific aspects of the employee’s job satisfaction.

Cl. Pay satisfaction. Average items #2 and #9
of Section Four.

C2. Security satisfaction. Average items #1 and

#11 of Section Four.

1 C3. Social satisfaction. Average items #4, #7,

. . and #12 of Section Four.

C4. Supervisory satisfaction. Average items #35,
#8, and #14 of Section Four.

CS. Growth satisfaction. Average items #3, #6,
#10, and #13 of Section Four.

111. INDIVIDUAL GROWTH NEED STRENGTH: This scale taps
the degree to which an employee has strong versus weak
desire to obtain "growth" satisfactions from his or her
work.

Average the six items from Section Five listed belaw.
Before averaging, subtract 3 from each item score; this will
result in a summary scale ranging from one to seven. The
items are: #2, #3, #56, #8, #10, and #11.
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IV. MOTIVATING POTENTIAL SCORE: The score reflecting
the potential of a job for eliciting positive internal work
motivation on the part of employees (especially those with
high desire for growth need satisfaction) is given below.

Skill + Task +  Task Feedback

PSS =
Varjety Identity _ Sfanificance |x Autonoay x Fros the Job

3




APPENDIX D

JOB DIAGNOSTIC SURVEY
EMPIRICAL PROPERTIES
(14:71-73)
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Various forms of the JDS have been administered by

Hackman and Oldham to over 6900 individuals holding more
than 870 different-types of jobs in 56 D;gaﬁizations. Th;
sample population characteristics were highly heterogeneous,
including professional, sales, clerical, and managerial
workers. Industrial, service and governmental organizations
were included in the sample. The organizations were located
in all geographic sections of the United States. Results
obtained from each study group have validated the relia-
bilities of the JDS scales which were‘originally based on
data obtained from 458 workers engaged in 62 different jobs
in seven organizations. Although the JDS has undergone
three major revisions, the reliabilities of component scales
remain highly satisfactory (14:14-15).

Internal consistency reliabilities for each of the
JDS scales are shown in Table 146. The reliabilities range
from a high of .88 to a low of .58. In general, the results
were similar to those reported in earlier studies but tend
to be somewhat lower than reliabilities previously ob-
tained. The results also support the point made by Hackman
and Oldham (17:314-315) that the JDS is not appropriate for
diagnosing the jobs of single individuals. Instead, the JDS
is recommended for diagnostic purposes only when several

individuals work in a given job. When used for this
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purpose, the JDS job dimension scale reliabilities are more
than adequate (18:9).

Another empirical test was an assessment of the

‘objectivity of job dimensions. The job dimensions for each

focal job were rated by employees who worked in the job, by
supervisors, and by outside observers (researchers). The
purpose was to obtain an indirect test of the objectivity of
employee ratings of the characteristics of their own jobs.
In general, ratings of the three groups converged moderately
well. However, for a few job dimensions, correlations
between two of the groups were quite low. In response to
this anomaly, Hackman and Oldham argue that when the intent
is to predict or understand employee attitudes and behavior
at work, employee ratings of job dimensions should be used
because it is his/her perceptions of the objective job which
foster work outcomes (14:19-20).

Two intercorrelations among the JDS scales are
presented in Table 17 and Table 18. The correlations in
Table 17 were computed across all 6930 respondents. In
Table 1B respondent scores for each job were averaged and
the mean scores for the 876 jobs were correlated. The
resulting patterns of the two correlations were quite
similar. The job dimensions themselves are moderately
intercorrelated. This is to be expected because good jobs
are often good in several of the dimensions measured.

Conversely, bad jobs are often bad in several of the
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dimensions. This moderate level of intercorrelation among
the job dimensions does not detract from their usefulness as
separate job dimensions as long as researchers recognize and
account tor this fact when interpreting theuscores of jobs
on a given dimension (14:23-26). In addition, there is
substantial intercorrelation between the core job dimensions
and the psychological states which are both substantially
and positively related to the outcome measures (18:11).
Finally, the substantive validity of the JDS was
evaluated. The variables were generally found to relatz to
one another as predicted by the job characteristics model.
0Of particular note was the positive relationship between MPS
and the three critical psychological states, general
satisfaction, growth satisfaction, and internal work
motivation. Based on all of the evidence presented, the JDS

is considered a valid measure of the theory concepts

(14:26-27).
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TABLE 16
' INTERNAL CONSISTENCY RELIABILITIES OF THE JDS SCALES
(18:10)
‘ i
4 JDS SCALE N2 RELIABILITY=
f Skill Variety 3 .68
! Task Identity 3 .61 -
i Task Significance 3 .98
] Autonamy 3 .64
t Feedback From Job 3 .68
f Feedback From Agents 3 .75
' Dealing With Others 3 .62
: Experienced Meaningfulness 4 .71
; Experienced Responsibility 6 .67
{ Knowledge of Results 4 .71
? General Satisfaction S - 77
i Internal Motivation ) .69
: Pay Satisfaction 2 .86
Security Satisfaction 2 .73
Saocial Satisfaction 3 .64
Supervisory Satisfaction 3 .87
Growth Satisfaction 4 .84
Would Like GNS 6 .87
Job Choice GNS 12 .71
Total GNS i8 .88
i Note. N throughout about 6930 with small variations due to

missing data.

‘Number of items composing each scale.

2Reliabilities were calculated by obtaining the average
interitem correlation for all items which are scored on each
scale and then adjusting the median by Spearman-Brown
procedures to obtain an estimate of the reliability of the
scale score.
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TABLE 19

JOB DIAGNOSTIC SURVEY NATIONA'. NORMS

JOB CHARACTERISTICS MEAN STD DEV
Skill Variety 4_.53 1.57
Task Identity 4.65 1.44
Task Significance S5.49 1.25
Autonomy 4.78 1.39
Feedback from Job 4.81 1.34
Feedback from Agents 4.06 1.58
Dealing with Others 3.46 1.31

CRITICAL PSYCHOLOGICAL STATES

Experienced Meaningfulness S5.10 1.14
Experienced Responsibility 5.40 .96
Knaowledge of Results 35.04 1.14

AFFECTIVE OUTCOMES

General Satisfaction 4,65 1.27
Growth Satisfaction 4.74 1.33
Internal Work Motivation 35.350 .89

CONTEXT SATISFACTIONS

Job Security 4.76 1.48
Pay 4.16 1.66
Co-workers 3.31 1.02
Supervision 4.79 1.57
INDIVIDUAL GROWTH NEED STRENGTH S5.64 1.22
MOTIVATING POTENTIAL SCORE (MPS) 122.10 69.41
Note: These norms were compiled by Hackman, Oldham, and

Stepina. They are based on the responses of 6930 emplayees
who work on 876 different jobs in S6 organizations (18:12).
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TABLE 20

INTERCORRELATIONS AMONG JOB CHARACTERISTICS
AND ATTITUDE INDICES (BOMB-NAVIGATION MECHANICS)

o

p l ”
[ L 2 3 4 %S & 7 8 § 10 4 12 13 u 15 1 |
; 1. SKILL VARIETY 7 0% 13 M 02 2 I 8 -06 13 A 08 & 02 38
2. TASK IDENTITY 2 W 08 O -4 15 10 02 09 o 4 2 -4 33
3. TASK SIGNIFICANCE 183t 19 30 16 28 -08 13 25 16 M 14 43
I AUTONONY 0 18 05 13 08 07 19 02 1 N -4 7
5. J08 FEEDBACK 0 018 ¥ 2 o 18 18 2 B 17 7N
! 6. FEEDBACK (AGENTS) % % 17 18 15 & & R o N
7. DEALING W/OTHERS 2 10 03 -2 3 B 18 13 1
| 8. J0B SATISFACTION MO0 I & W e 00 W
9. INTERNAL MOTIVATION oA % B ¥ W U B
10. PAY SATISFACTION 7 18 % 16 08 o
11, SECURITY SATISFACTION Boa o8 o1 n
12. SOCIAL SATISFACTION Vo0 -0 20
1
, 13, SUPERVISORY SATISFACTION v ounon
! {4. SRONTH SATISFACTION @
18, oS 02
16, WS

Note: For |r|).27, p .001,
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TABLE 21

INTERCORRELATIONS AMONG JOB CHARACTERISTICS

l AND ATTITUDE INDICES (AIRCRAFT MAINTENANCE SPECIALISTS)
1 2 3 4 ] b 7 8 T 10 1 12 13 u

1
1. SKILL VARIETY 2 5 & &7 % 8 0 # 17 u ¥ I
2. TASK IDENTITY 10 20 9 07 05 13 -01 14 -04 19 00 15
3. TASK SIGNIFICANCE 19 % 3 N 7 M 08 28 29 4 30
4. AUTONOHY 7 18 2 yw N n ¥ 19 W N
i 1 3. JOB FEEDBACK 3o 2% 2 N 19 27 4 W 33
6. FEEDBACK (AGENTS) 2 0 27 2 N 4 N M
4 7. DEALING W/OTHERS ¥ ¥ 10 2 A 2 N
8. J0B SATISFACTION 8 8 37 W0 3 ez
9. INTERNAL MOTIVATION o 3 7 WU s
10. PAY SATISFACTION % 2 0
11, SECURITY SATISFACTION 3 B 8
] 12, SOCIAL SATISFACTION AR
13, SUPERVISORY SATISFACTION 33

14. GROWTH SATISFACTION
13. 6NS

16, NPS

IS RS LY

Note: For [r|).32, p <.001.
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TABLE 22

INTERCORRELATIONS AMONG JOB CHARACTERISTICS
AND ATTITUDE INDICES (MUNITIONS SYSTEMS SPECIALISTS)

|
i

1 2 3 4 5 & 1 8 9 10 11 12 13 W 15 16
b 1. SKILL VARIETY % 03B M 8 2 2 K O} -9 10 B 13 H 0 5
2, TASK IDENTITY 15 % ¥ 3 -05 M 09 17 2B 3} U B/ 4 St
3. TASK SIGNIFICANCE 27 3% A W W N -8 2 40 18 33 10 4
4. AUTONONY % M 11 3B 32 03 <13 0 4 ST 2% 4
; ! 3. JOB FEEDBACK 39 18 3B 39 03 2 48 27 S5 2 78
8. FEEDBACK (AGENTS) 08 31 20 15 09 A7 0 M4 u &
7. DEALING W/QTHERS 14 =20 -07 27 06 16 =08 19

8. J0B SATISFACTION 50U %0 T 43 89 4 W
9, INTERNAL NOTIVATION VANEE TS AU R TR R V!
10. PAY SATISFACTION : 218 % A -0
13, SECURITY SATISFACTION TR TR Y A
| 12. SOCIAL SATISFACTION 5 T2 1 5

' 13. SUPERVISORY SATISFACTION % 16 X

14, GRONTH SATISFACTION 19 48
15, 6NS B

16, MPS

i
§
1{ Note: For 1ri2.27, p <.001.




i
L]
4 TABLE 23
INTERCORRELATIONS AMONG JOB CHARACTERISTICS
AND ATTITUDE INDICES (ALL MAINTENANCE PERSONNEL)
{ "2 3 &4 % & 1 8 9 0 1 12 13 4 15 &
4
1. SKILL VARIETY 2% 38 31 43 1S 14 48 40 -04 15 25 14 54 08 55
2. TASK TDENTITY 13 031 2 18 -1 24 08 10 12 19 17 1 07 M
3. TASK SIGNIFICANCE A 0 0B B N} -3 2 R O OB O3 A
4. AUTONONY 2 X% 10 3 25 09 20 23 33 51 08 6t
s, JOB FEEDBACK 3316 40 4 05 23 W % % 3 73
6. FEEDBACK (AGENTS) 8 M A 17 18 2 % 3B 10 38
7. DEALING W/OTHERS 12 15 -02 04 26 19 18 -03 14
8, JOB SATISFACTION S 16 4 33 2 3 A &
9. INTERNAL MOTIVATION 07 31 33 2% S 40
‘ 10, PAY SATISFACTION B 2 30 23 07 0 ‘
{
11, SECURITY SATISFACTION RN OV O3 15 «n
1 12, SOCIAL SATISFACTION ® %9 10 3%
' | 13. SUPERVISORY SATISFACTION O 0 3%
14, GRONTH SATISFACTION 13 &
' i 1S, NS 20
R 16, WPS
L
>
*f Note: For |rl.17, p £.001,
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