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FOREWORD

This study is an in-depth report of research
performed to search for specific relationships between
the attitudes of workers and the effectiveness of their
organizations. Since the procedures used required a
highly subjective and lengthy analysis, it was necessary
to include a large amount of detail in Part II and Part III.
For most readers, these two sections can be omitted
without loss of continuity. If, however, one desires to
perform similar research in this area, then the contents
of the two middle sections will provide guidance as to
how one might proceed.

The specific relationships found provide an
indication of which worker attitudes are most strongly
related to particular effectiveness objectives. This
information can be used by managers at various organiza-
tional levels to suggest areas of concentration for
programs intended to improve organizational effectiveness.
They certainly are no panacea but they at least provide

a starting point.

T Ao,




FOREWORD . , .

LIST

Part

I.

IT.

REL .

TABLE OF CONTENTS

GE EABEESS U, et e s e e e,

DESCRIPTIGON OF THE STUDY o o o .a «—=
Identification of the Problem . . . .
Background of the Problem . . . . . .
Purpose of the Research . . . . . . .

Mcjor Questions Addressed by the Study

Research BPesign .« & & o o & = 5 .
Timdtatlonst i e e
STUDY CONTENT ANP DESIGN . . « s« .
Entroduction . . ¢ . .. & e s

The Ouestionnalkee < . <« <« < = = =

The Bata Analysis = o w o oW o -
Sample SelecEion « « o o s o o 5 % e e
ANALYSIS OF THE DATA ¢ « s « 5 = & =
Basic Analysis of the Attitudinal Data

Identification of the Dimensions of the
Attitudinal Data « & @ & % e, % s m,0 5

Comparison of the Worker's Perceptions of

Effectiveness with Actual Performance

Identification of the Canonical
Relationships & « & s .+ = & & 4 w 5

L

Page

iv

1:2
13
13
23
25
25
26
30
42
48

48

55

74

76




Part

IV. SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
FOR FURTHER RESEARCH . . « « ¢« « ¢« + .« &

BEBLIQGRARHN .0 Sl 0l 0 o e el s a e e e
APPENDICES
A. QUESTIONS PERTAINING TO EFFECTIVENESS . .
B. QUESTIONS PERTAINING TO ATTITUDES . . . .
C. FACTOR MATRIX AFTER VARIMAX ROTATION . .

D. CANONICAL CORRELATION OUTPUT . . . . . .

iii

Page

88
108

1717
121
136
143

e a2 e vy e e e

=7y

e et e e

§
H




- : S— . T ~v‘*ﬂﬂ_.~H!BﬂHu-I!w-'---n--n-ng--!!!

LIST OF TABLES

Table Page
2=05 Correlation MabElx o o ole & s = o o 5 = o x m 32
2=-2. A Factor Loadings MatTiX .« o o = o s » o = = o 33
2-3.. Orthogonally Rotated Factors . . . &+ « « « o« » 36
2-4. Results of a Canonical Analysis . . . . . ... . 39

2-5. Average Effectiveness Scores and Number
of Responses from Each Sample Unit . . . . . 46

3-1. Comparison of Mean Responses to the
Attitudinal QUESEIONS «oscsve s sona « o = 49

3-2. Eigenvalue and Percent of Variance §

Associated with Each Factor . . <« . o « « o« » 52

3-3.  Variable-Factor Profile . v & . o . o ¢ o & - 53

3-4. Dimensions of the Attitudinal Data . . . . . . 74
>. Comparison of Mean Responses to the

Effectiveness Questions Between the
High Three and the Low Three Performing
10 F gy e BT b e T B e o e 75

3-6. Comparison of Mean Responses to the
Effectiveness Questions Between the
High Five and the Low Five Performing
(7ot o= R e R A o O o L 76

3-7. Relationsnips Between Dimensions of Worker
Attitudes and Measures of Organizational
BEECCEIVONESS =« & o o « ® % s % sl s G ow e 86

iv

e I WA ’
e S LW S LS g Sty e,

B o i sk



—

B T o 2 AT o

PART T

DESCRIPTION OF THE STUDY

Identification of the Problem

A major challenge in today's Air Force encompasses
the problem of increasing overall performance while enduring
reductions in resources. Underlying much of the effort
expended in this area is the concept of organizational
effectiveness. Over twenty years ago, this concept was
called one of the most complex and least tackled problems
in the study of organizations (10:534). Today, how to make
organizations more effective is still a current crucial
issue. While various techniques for improving effectiveness
have recently been developed, there still has been relatively
little rigorous research in this area (27:1). Probable
reasons for this can be attributed to a lack of a universally
accepted concept and definition of organizational effective-
ness itself; to the modern day emphasis on total systems
approaches which often provide too large a perspective; and
to past inadequacies in the application and understanding
of multivariate techniques.

The basic problem appears to have three parts:

1. To define organizational effectiveness

2. To develop criteria to measure it

Sy




3. To determine what factors eare contaired in or
have a primary influence on effectiveness.

Although all three areas will be discussed, it is the last
component, that of finding what factors are contained in and
are related to measures of organizational effectiveness,
that is of primary interest in this research.

Additionally, the study of organizational effective-
ness contains at least three l:vels with which one must be
concerned:

1. the level of the environment

2. the level of the social organization as a system

3. the level of the subsystems (human participants)
within the organization (15:47).

Further, if one looks to the literature for factors which
influence effectiveness at each level, the list becomes
staggering in both length and diversity. Categories of
variables such as organizational, individual, controllable,
environmental, and attitudinal contain hundreds of specific
factors that have some impact on effectiveness in some given
circumstance. The solution to this problem will come not

by ignoring the complexity involved, but by attacking it
with a systematic approach (23:21).

In this respect, the approach to be taken will be
to delimit the problem by considering only those factors

bearing on organizational effectiveness that can be

o "‘Q&’.‘#;m'-.-'.i P L T '




wosid e

identified from the perceptions and attitudes of the
individual workers within an Air Logistics Center. The
main problem to which this study is directed, then, is to
identify worker attitude dimensions and to relate them to

specific measures of organizational effectiveness.

Background of the Problem

Effectiveness

Concepts of organizational effectiveness provide a
basic rationale for normative theories of organization
behavior and management practice. There is relatively
little consensus, however, about the relevant dimensions
or components of these concepts (18:357). One cc.'ponent
that appears in practically all definitions of effectiveness
and which is also most frequently used as the basis for its
measurement and evaluation is that of productivity. For
this reason, a brief discussion of productivity will be used
to lead into the more comprehensive concept of effectiveness.

Increased productivity is a major goal of business
and has long been accepted as a foundation for our constantly
improving standard of living. Today, however, there is a
growing reason for concern. Our annual rate of increase in
productivity has become one of the lowest among the
industrialized nations (4:6). Now, with problems in the

areas of inflation, energy, raw material, and labor, both

e 2 .
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commercial business and government face continuing pressure
to increase, or at least maintain, output with dwindling
productive resources.

Productivity is generally considered to be a func~
tion of both technology and employee job performance. While
technology improvements are relatively easy to isolate and
identify, improvement in productivity caused by factors
relating to employee job performarnce is more difficult to
measure due to a complex interaction of social, environ-
mental, organizational, and personal forces. This study
will not look at the area of technology but, rather, will
concentrate on the analysis of the human aspects leading to
performance.

A major problem, however, lies in the measurement
of productivity itself. Produézi;ity is a systemic output
of all sorts of influences. This output results from the
combination of all factors of production: labor, management,
money, machines, and raw materials. Precise measurement of
all of these factors and of their effects would be an
extremely difficult if not impossible task. The problem
of measurement is further compouﬁded when one considers
that output is often in terms of services or multiple

products which makes isolation of the factors even more

difficult.
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Mott has identified two further problems. One,
although productivity measures may reflect past performance,
they tell us little about viability now or in the future;
and two, raw productivity measures often exclude consider-
ation of quality and production efficiency (21:21).

Still another problem is that performance is not a
homogeneous variable, and difficulty will arise when one
tries to measure productivity across different kinds of
tasks, organizations, and occupations (24:139). This
indicates that individual criteria must be established
for each specific measurement. Determination of how to
measure both input and output are unique to each situation.
Although much progress has been made in techniques for
overcoming such problems, there 1s still no generally
accepted measure of productivity.

A most serious deficiency with productivity figures
is that, while they may be adequate and useful in determining
input-output ratios or in evaluating one group against
another, they are only a partial (although an important)
representation of total organizational performance.
Productivity does not indicate how well the organization
can adapt to and grow with the ever-changing environment

or how well it can respond to unanticipated demands.




For the above reasons, a more comprehensive
approach to the evaluation of organizations is needed.

One such approach is the concept of organizational effective-
ness. Georgopoulos and Tannenbaum state that a definition

of organizational effectiveness must consider two aspects:
the objectives of the organization and the means through
which it sustains itself and attains its objectives (10:535).
They identify the following as the basic objectives of
organizations:

a. high output in the sense of achieving the
end results for which the organization is designed, whether
quantitatively or qualitatively;

b. abilityv to absorb and assimilate relevant and
endogenous and exogenous changes, or the ability of the
organization to keep up with the times without jeopardizing
its integrity; and

c. the preservation of organizational resources,

of human and material facilities (10:535).
They then go on to define organizational effectiveness as
"the extent to which an organization as a social systen,
given certain resources and means, fulfills its objectives
without incapacitating its means and resources and without
placing undue strain upon its members (10:535)."

Mott, borrowing heavily from the work of

Gecrgopoulos and Tannenbaum, concludes that the concept




of effectiveness is multidimensional and in addition to
productivity includes the ability to adapt to changing
conditions and to cope with temporally unpredictable
situations (21:ix). He defines organizational effectiveness
as "the ability of an organization to mobilize its centers
of power to produce, adapt to change, and cope with
emergencies [21:34]."

In order to provide some method of measuring
effectiveness, Mott establishes three general indexes:
productivity, adaptability, and flexibility. He further
develops his criteria of effectiveness as summarized below:

A. Organizing centers of power for routine
production (productivity)

1. The guantity of the product in terms of
how much is being produced
2. The quality of the product in terms of

the degree of excellence or superiority

3. The efficiency with which it is produced
in terms of achievement of the greatest output for the
least input

B. Organizing centers of power to change routines
(adaptability)
1. Anticipating problems in advance and

developing satisfactory and timely solutions to them

of P
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2. Staying abreast of new technologies and
methods applicable to the activities of the organization

3. Promptness of acceptance of solutions in
terms of how gquickly people in the organization adjust

4. Prevalence of acceptance of solutions in
terms of the proportion of the people who readily adjust

C. Organizing centers of power to cope with

temporally unpredictable overloads of work (flexibility)
(21 :20) .
There are, of course, other criteria for measuring organi-
zational effectiveness. Mott's criteria will be used in
this research, however, since specific measures have been
developed for them which are also readily adaptable to
quantitative techniques that will be used. These techniques

will be discussed in later sections.

Attitudes

An organization is a unique organism whose main
component is the individual, and it is this individual
which should be the fundamental unit of study (12:xii).
People do not just happen to do things--their actions are
the result of a complex interaction between their culture,
education, personal goals and desires, past experiences,
beliefs, and environmental factors. Man's attitudes are

made up of his feelings about the nature of things, which

oof. As .
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are dependent on the above factors, and result in a

particular behavior pattern. This pattern will have a
substantial impact on the level of performance that is
achieved.

Marrow, Bowers, and Seashore discuss four general
approaches that may be taken to improve the performance of
individuals. They are:

1. altering the individual's work environment

‘2. altering the perceptions and cognitions of
people

3. altering the motivation of individuals

4. implanting new skills and habits (19:233-34).
They believe in the concept of a "sociotechnical system"

|
|
in which technological changes must be carried out "not
only with reference to the lcgic of work technology, but |
equally with reference to the potentials of the social l
situation [25:236]." The most important factors in improving

performance are tnose pertaining to the relationships among

people and their relationships to their work situation
(19:184).

An important aspect of most work in this area is
that organizational effectiveness is considered to be a
function containing the attitudes of individuals. This
position is further substantiated in a paper by the director

é of organizational research and development for General
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Motors and the Institute for Social Research over the past
five years have shown there is a clear relationship between
plant performance and how employees feel about the organi-
zational climate, quality of management, and employee
management relationships (17:23). These and other studies
in the area of organization development generally reflect
the belief that better employee attitudes will enhance
organizational effectiveness.

A major problem lies in the area of identifying
what specific attitudes are important, and then of
measuring them and of relating them in some way to effective-
ness. Hinrichs, in his study of job satisfaction dimensions,
states that while satisfaction can be used as a broad index,
"there is an evident need for research focusing on the
components of job attitudes rather than attempting to
utilize a global concept of general job satisfaction in
trying to understand the dynamics of organizational
behavior [13:502]." This study will focus on some of
these components.

A preliminary step to the analysis of attitudes is
to establish some definition of just what an attitude is.
Chein calls it, "a disposition to evaluate certain objects,
actions and situations in certain ways [7:52]." Allport
describes an attitude as "a mental and neural state of

readiness, organized through experience, exerting a directive

10
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or dynamic influence upon the individual's response to all
objects and situations with which it is related (1:8)."
Also, Doob states that an attitude is:

(1) an implicit response

(2) which is both (a) anticipatory and (b)
mediating in reference to patterns of overt responses,

(3) which is evoked (a) by a variety of stimulus
patterns (b) as a result of previous learning or of
gradients of generalization and discrimination,

(4) which is itself cue- and drive-producing,

(5) and which is considered socially significant
in the individual's society [8:43].

He adds that:

Almost all writers, no matter what their bias,
agree that attitudes are learned. If this is so, then
the learning, retention, and decline of an attitude
are no different from the learning of a skill, a piece
of prose, or a set of nonsense syllables; and they
must also involve the problems of perception and
motivation [8:42].

White, in an attempt to encompass a more dynamic
conception of human behavior provides the following
definition:

An attitude is the externalized "choice" reflecting

an individual's predisposition to actively select

and organize his experience in relatively continuous
and predictable ways. These predispositions are
products of biological, personal, and cultural forces
working through an identity system capable of deter-
mining affirmative behavior [29:4].

Attitudes, then, are usually regarded as either a
mental readiness or an implicit predisposition which
exerts some general and consistent influence on a rather

large class of evaluative responses. They most often are

directed toward some object, person, or group. In

11




addition, attitudes are regarded as enduring predisposi-
tions and as ones which are learned rather than innate.
They encompass the combination of one's perceptions,

expectations, values, goals, motivations, and experiences.
The techniques for measuring attitudes and for determining
their relationships to organizational effectiveness are

discussed in the sections on research design.

Purpose of the Research

The principal purpose of this study is to deter-
mine whether relationships exist between specific dimensions
of worker attitudes and specific criteria of organizational
effectiveness. As such, the study must be considered
exploratory in nature since current theories of organi=~
zational behavior tend to express such relationships in
rather general or global terms. Relationships that have
thus far been identified through previous research have
usually concentrated on either attitude dimensions or
effectiveness criteria while using some general measure
for the other. 1In this study specific measures of both
attitudes and effectiveness are analyzed to search for
more definitive relationships between the two.

If this exploratory research effort indicates that
discernible relationships do exist, it will provide both

impetus and direction for follow-on research in this area.

12
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Primarily, the application of these relationships will
enhance the development of more definitive theories
pertaining to organizational behavior and management
practice and may possibly indicate ways to improve effective- :

ness by concentrating on changing attitudes within the

organization.

Major Questions Addressed by the Study

Two major questions are addressed by this study.
They are:

1. 1In general, do the collective perceptions of
production workers about the effectiveness of their unit
indicate how well their organization, as an entity,
actually performs?

2. Is the relationship between production worker
attitude dimensions and organizational effectiveness one
of a rather general or global nature, or are specific
attitude dimensions more related to specific effectiveness

criteria?

Research Design

Measurement and analysis of organizational effec-
tiveness and employee attitudes are complex problems in
which a variety of methods might be used. An ideal
research design is one in which the results are both
valid and reliable as well as easy and inexpensive to

13
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obtain (21:20). Unfortunately, validity and reliability

are often negatively correlated with ease of calculation and
expense. Tradeoffs must frequently be made in order to
accomplish a study within time and cost limitations while
still providing for acceptable procedures and results. The
research design, which is outlined below, was developed with

the intent of providing the most reasonable combination.

Data Source

Data for the study was obtained from civilian
personnel at the Warner Robins Air Logistics Center (WR/ALC).
Warner Robins is the worldwide logistics manager for approx-
imately fifty types of bombers, fighters, utility aircraft,
helicopters, and missiles, as well as a repair center for
these aircraft and their distinct technologies. As such,
Warner Robins is responsible, on a worldwide basis, for
planning, programming and providing a full range of support
for the assigned commodities. This includes selection of
equipment, repair and overhaul, requirements determinations,
budgeting, service engineering, procurement, storage and
issue, transportation, and disposal. Over 17,000 civilian
and 5,000 military personnel are employed at the center.
The total organization operates primarily through four
interrelated directorates: material management, mainte-
nance, distribution, and procurement and production.

14
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The Directorate of Maintenance, largest of the
Warner Robins directorates, with approximately 7,000
employees, was chosen as the basic data source. This

directorate is composed of four divisions: aircraft, gyro

and precision equipment, electronics, and industrial
products and life support systems. These divisions are
manned by a relatively highly trained workforce of
professional and technical specialists who evaluate, test,
repair, assemble, and calibrate various products in the
total inventory.

Each division is further divided into smaller units
called resource control centers (RCC's). The RCC is the
lowest organizational unit with full resource control and
fiscal accountability. There are approximately fifty
production RCC's within the maintenance directorate; and
although they vary in size according to the tasks and
volume involved, most contain from eighty to three
hundred employees. Data from ten RCC's were included in
the sample. Three RCC's were selected from both the gyro
and the industrial products divisions, and two RCC's were
selected from the aircraft and electronics divisions. The
RCC's were chosen so as to provide data from both high
producing and low producing units. The actual procedure
used to select the RCC's is explained in Part II. A total

of 385 usable responses was obtained.

15
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Means of Gathering Data

Data intended to measure both effectiveness and
attitudes were obtained through the vehicle of the ques-
tionnaire. The questionnaire was distributed to all
volunteers in each selected unit. Each respondent was
given a brief oral explanation of the purpose of the
questionnaire and received instructions for its completion;
he was asked to complete the questionnaire at home and to
return it to a box located in his general work area.

The questionnaire was in two parts. Part one
contained questions designed to measure the individual's
perception of organizational effectiveness, and part two
concentrated on attitudes. Each is discussed separately

below.

Effectiveness

A series of eight questions was used to measure
effectiveness. They were taken directly from a study by
Mott (21:205-7) who followed the lead of Georgopoulos and
Mann (9) in attempting to construct valid subjective
measures of organizational effectiveness. Only slight
variations in wording were made to adapt the questions
to the terminology used by the data source. The actual
guestions used appear in appendix A. They are intended to
measure the following items contained in the basic

criteria of effectiveness:

16
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1. Production: Quantity

2. Production: Quality

3. Production: Efficiency

4. Adaptation: Anticipating Problems and Solving
Them Satisfactorily

5. Adaptation: Awareness of Potential Solutions

6. Adaptation: Promptness of Adjustment

7. Adaptation: Prevalence of Adjustment

8. Flexibility

Mott computed product-moment correlations among the
three basic indexes of productivity, adaptability, and
flexibility as well as between the indexes and their
component items. He found that correlations among the
indexes were all positive, statistically significant, and
that no index explained more than 25 percent of the
variance in the others. He concluded, therefore, that
they were not mere reproductions of one another but that
they measured three different, although related,
organizational processes (21:25). Additionally, validity
studies of the effectiveness measures were conducted by
using rank-order correlations of composite effectiveness
scores between the self-ratings and top-management ratings
and between the selif-ratings and ratings by people in other
units. Both correlations were significant at the 5 percent
level and suggested considerable agreement on the relative

17
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effectiveness of the organizations (21:193). It was
concluded that the effectiveness questions, as answered
by the individual workers, constituted a valid and
inexpensive measure of organizational effectiveness. The
only exception was when responses reflected outmoded
standards (21:199). Mott's guestions were, therefore,
used as an acceptable data collection vehicle for the pur-
poses of this study, especially since the objecﬁlve was
not to measure effectiveness, per se, but to look for
relationships between the effectivness measures and the
attitudes of the workers. Mott granted permission for

the use of these effectiveness guestions.

Attitudes

The measurement of attitudes has become more
precise in recent years. FRarlier definitions and measuring
instruments regarded attitudes primarily as unidimensional.
More current definitions reflect the multidimensionality
of attitudes and of techniques for their measurement (14).
Because of this, an instrument which contained a relatively
large number of dimensions was desired. A questionnaire
of this type was compiled by Lt Col John B. Camealy,
Executive Program Director, Air Force Logistics Command.
The questionnaire consists of 94 items and is contained in

appendix B.

18
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The questionnaire was developed in 1974 to assist
in the evaluation of performance enhancement efforts within
the Air Force Logistics Command. Three management repre-
sentatives from each of the five air logistics centers met

with Camealy and his staff in an attempt to construct a

questionnaire that could be used to measure before and
after attitudes of workers participating in an organization
development program. While there was no intent to classify
L each question as representing a particular attitude, an
attempt was made to be as comprehensive as possible by
including questions relating to a variety of attitudinal
variables. Because of the diversity and relatively large
number ¢f questions contained in this questionnaire, it is

an ideal vehicle for determining and measuring attitude

T T—

dimensions through the use of factor analysis. This tech-
nique is discussed more fully in following sections.

A second reason for using this particular
guestionnaire is that it is already in use in over 41 pilot
projects throughout the Air Force Logistics Command (6:19).

These projects are examining the effect of organization

development interventions on both productivity and worker

|
|
|
|

attitudes. A wealth of data will, therefore, be available

for additional research emanating from this and other studies.
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Development of the Research Method

A review of the literature has shown that tech-
niques used to analyze relationships between effectiveness
and attitudinal data have followed an evolutionary pattern
employing increasingly more complex quantitative concepts.

Up to the late-1950's most studies in this area
were accomplished through basic correlation analyses which
often used rather general measures for attitudes and
performance. A rather extensive review of the literature
in this period was conducted by Brayfield and Crockett and

indicated that there was little empirical evidence showing

any appreciable relationship between attitudes and
3 performance (5).

Studies conducted after the mid-1950's frequently
included some type of factor analysis to indicate more
specific dimensions contained within the attitudinal data.
These studies generally found that there were discernible
relationships between certain attitude dimensions and
performance. A deficiency in the knowledge about these
relationships still existed, however, since most of the
correlations were between a specific attitude dimension
or performance measure and a general measure of the other.

The research in this study expands upon previous
research performed in the area in that the data are examined

to search for relationships between specific measures of
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effectiveness and specific attitude dimensions. The
technique which accomplishes this type of simultaneous
examination is called canonical analysis and is discussed

more fully in following sections.

Means of Data Analysis
Two multivariate analysis techniques were used in
the conduct of this research, factor analysis and canonical

analysis.

Factor Analysis

Factor analysis is basically a technique for
reducing a relatively large set of data into a few more
interpretable constructs. It was used to reduce the set of
94 items contained in the second part of the questionnaire
to a smaller number of dimensions. These dimensions, or
factors as they are often called, were considered to be
basic dimensions of the attitudinal data. This process
has been called the "R-factor analysis," or the
"R-technique (20:242)." Examination of the simple
correlations among the raw scores of these 94 questions
does not bring into view the net simultaneous relationships
between the variables. Factor analysis does accomplish
this, which is why it is recognized as a powerful multi-

variate technique (20:241).
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This technique provided for a reduction of the
data to twenty-four identifiable dimensions. Additionally,
a factor score was computed for each respondent on each
attitude factor. This score represents the degree to which
each respondent positively marked the group of items that
loaded highly on each factor. Since these factor scores
can be treated as if they were "raw scores," they were
used in and in fact simplified the follow-on canonical
analysis (28:225).

The result of the factor analysis, then, extracted
a smaller set of dimensions from the set of 94 gquestions
and provided a gquantitative score for each. The factors
were then subjectively analyzed to determine what dimensions
of the attitudinal data were actually measured. This

analysis appears in Part III.

Canonical Analysis

At this point in the analysis, two sets of data
existed--a set of eight variables measuring organizational
effectiveness and a set of twenty-four variables depicting
worker attitude dimensions. The task was now to find the
overall relationship between these sets of data. Canonical
analysis was the method used to describe this relationship.

The objective was simultaneously to predict a set
of dependent variables from their joint covariance with a
set of independent variables. The procedure obtained a
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set of weights for the variables which provided the

maximum simple correlation between the composite dependent
variable and the composite independent variable (25:13-19).
One set of variables was defined as the effectiveness
measures and the other as the attitudinal dimensions. The
resulting coefficients enabled one to ascertain the relation-
ships between the two by allowing one to determine which
variables in each set contributed the most to the relation-
ship.

The computations involved in both the factor and
canonical analysis were, of course, substantial. There
are, however, pre-written computer programs which were
used to perform these calculations. A more detailed

explanation of these techniques appears in Part II.

Limitations

There are two major limitations to this research
effort. The first is that the results cannot be considered
normative, and the second is that specific implications
for management action should be considered only as guide-
lines and not as a panacea.

Since the respondents to the questionnaire were
all civil-service workers and were all from Warner Robins,
the relationships that were found between the dimensions

of the attitudinal data and the measures of effectiveness
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may not be the same as those found in units in other
parts of the country or in other types of organizations.
For this reason, additional studies will be needed before
any generally applicable conclusions can be made.

Also, the research design was intended to identify
specific relationships between the variables but not to
show that strong cause and effect associations were present.
This limits the implications for management that should be
derived from the study. Part of the conclusions of this
effort, therefore, must be stated in terms of "theoretical"
implications or as postulates for management consideration. i g

Further research is required before these implications can

be either accepted or rejected or a cause and effect |
relationship strongly asserted. The management postulates

derived from the analyses are stated in Part IV.
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PART II

STUDY CONTENT AND DESIGN

Introduction

The purpose of any research effort is to support
or discover answers to questions through the application of
some type of structured procedures. This process will
always begin with a guestion or a problem of some sort and
then proceed in an orderly and systematic manner to arrive
at a conclusion. The observation of an event or a series
of events may lead one to question whether actions of this
sort always follow the same general pattern or whether
there arc¢ circumstances under which the outcome may be
different. Or, one may seek an explag%tion of the process
by which certain conditions lead to specific outcomes. In
order to be answerable through research, these questions
must have one common characteristic: they must be such
that observation or experimentation of some type can
provide the information necessary to make a valid inference
or decision. The problem then becomes one of determining
what data to gather, how to gather it, and how to analyze
and present the information obtained from that data in

order to arrive at a conclusion. The purpose of this
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section is to explain both the rationale and the procedure

that was employed in the conduct of this research.

The Questionnaire
Data on both effectiveness and worker attitudes
were obtained by means of a questionnaire. In the case of
measuring attitudes, the questionnaire is a relatively
simple and commonly used vehicle. The use of a questionnaire
to measure effectiveness has also become a generally accepted

ractice. Many individuals studying effectiveness, however,
3 j

still prefer to use the so-called "hard~criteria," or
objective measures of productivity, absenteeism, standard
costs, and the like. The problem with these is that

-
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erent measures must often be developed for different
types of organizations (a somewhat subjective process in
itself); and even then, they are not comprehensive in that

such objective measures still usually represent only the
production aspects of the organization. A more comprehensive
and universally applicable measure of effectiveness was
needed. Such a device was found in a study conducted by

Mott (21). He developed a series of eight questions which
provided a subjective measure of effectiveness in terms of

productivity, adaptability, and flexibility. Since the

responses to these questions appeared to provide both a

Yot

id and inexpensive method of measuring effectiveness, it

va
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was decided that a two-part questionnaire could be used to
obtain both attitude and effectiveness data. Part 1
discusses both the effectiveness and attitude sections.
The actual questions appear in Appendices A and B.

The effectiveness questions were developed by Mott
to study the relationship between organizational effective-
ness and various organizational characteristics such as
coordination, leadership styles, methods of communication,
problem solving, and structures of decision-making. 1In
this study, they were used to study the relationship
between effectiveness and dimensions of workers' attitudes.
The tests that were made against these questions are still
valid, however; only their application has changed.
Correlations showed that the questions measured different,
although related, organizational processes (21:25). Several
different validity studies were conducted which indicated
that the questions were sufficiently valid and reliable
measures of effectiveness (21:189-204). These questions
should, therefore, provide an adequate vehicle for
gathering the effectiveness data.

The attitude questions used in this study have not
been subjected to classic validity testing. There are,
however, several reasons why they were still chosen as an

acceptable data gathering instrument.
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The following procedure was used by Lt Col Camealy
in the development of these questions. Fifteen lead
individuals in the behavioral sciences area (three from
each Air Logistics Center) met with Lt Col Camealy and his
staff. They were separated into three work groups, with
one representative from each ALC in each group. The groups
then went into individual sessions to develop a set of
questions which would provide the group with information
they felt would assist them in developing management
programs and assistance. A total of 280 questions was

developed. Lt Col Camealy, through a purely subjective

process, then eliminated duplicate guestions and reworded
some of the others to arrive at the ninety-four questions
which appear in Appendix B. Lt Col Camealy stated that
because of his many years of experience in measuring
attitudes, because of the diversity and relatively large
number of questions, and because of the fact that specific
attitudes that are measured are not predetermined but are
identified from a further analysis of the responses, that
the classic validity tests were not Fssential in this
case, “

This position is supported, somewhat, by Bohrnstedt
who states that although content validity must be carefully
considered in constructing achievement and proficiency

tests, it is not usually of prime consideration in
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constructing attitude scales (3:91). He further states

that it is a common practice for researchers in the area of
attitude measurement to first devise a number of items

which they believe will measure various attitude dimensions
and then to analyze the items after data have been collected
to determine whether the items constructed to measure an
attitude dimension cluster together (3:91-93).

Further support is provided by Kerlinger and Kaya
who state that one of the most powerful approaches to
validating an attitudinal instrument is to concentrate
strongly on the logical véiidity stage of measurement |
(16:254). They consider factor analysis, at least in good
part, to be a logical validity tool and warn that checking
one attitude instrument against another, in order to
determine validity, can be a dangerous and circular procedure.
They claim that although the Likert method (which is used
in this questionnaire) is limited in that, in and of itself,
it gives little clue to the factors behind the attitudes
being measured, the problem is alleviated if the questions
are intercorrelated and then factor analyzed (16:264).

Since a factor analysis of the Aattitude questions is part
of the design of this research, the use of these questions

would appear to be appropriate.

Additionally, these attitude questions are being

used with several Air Force performance enhancement projects
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throughout the country. Consultants to these projects have
included: Frederick Herzberg, University of Utah (p;ojects
at Ogden Air Logistics Center, Utah); Wendell French,
University of Washington, and Norman George, University of
Dayton (projects at Air Force Logistics Command Headquarters,
Dayton, Ohio); and Ted 5mith, University of Georgia

(projects at Warner Robins Air Logistics Center, Georgia).
The wide use of this questionnaire provided further support

for its use as an acceptable attitude measuring device.

The Data Analysis

The data were analyzed through the use of two
mathematical techniques. A factor analysis was first
performed on the attitude questions. This reduced the
data to twenty-four dimensions. A canonical analysis was
then performed between the at:titude dimensions and the
eight measures of effectiveness in an attempt to explain
as much of the effectiveness variable set as possible from
the attitudinal variable set (27:516). The intent was to
show, for example, that the way workers felt about their
job fit was more strongly related to the quantity of output
than to any other effectiveness variable. No attempt was
made, however, to develop a priori relationships since they
could be different from one organization to another. A
discussion of the basic concepts of factor and canonical

analysis techniques follows.
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Factor Analysis

Probably the single, most distinctive character-
istic of factor analysis is its data-reduction capability.
Given an array of input variables, factor-analytic techniques
enable one to see if some underlying pattern of relation-
ships exists such that the data may be condensed or "reduced"
to some smaller set of factors that may be taken as source
variables accounting for the interrelations in the data
(27:469). The objective was to locate the dimensions
which had maximum interpretability.

Factor analysis is based on the proposition that
if there is a systematic interdependence among variables,
that it must be the result of some fundamental character-
istics which underlie the commonality of such variables
(25:16). The interpretation of these characteristics,
or factors, ordinarily involves three steps: preparation
of a correlation matrix, extraction of the initial factors,
and rotation of the factors to a maximally interpretable
solution (22:469). It should be pointed out, however,
that factor analysis can only indicate underlying factors;
it cannot identify what they actually are. The labeling
or determination of what each factor or dimension is requires
a subjective evaluation of the variables which have the

highest loadings on that factor.

Sl

ot 2 SR AN SO o e
" - - » - s b Ty . " o " &




Since factor analysis is concerned with relations
among observations, it commonly starts with the development
of a correlation matrix. 1In an extremely simple example
using only six questions, a correlation matrix might be

computed as shown in Table 2-1.

TABLE 2-1

CORRELATION MATRIX

Question
estion
o i 2 3 4 5 6
1 1.00 0.72 0.16 0.23 0.63 0.09
2 7 1.00 223 3D D7 .15
3 .16 23 1.00 .76 .21 .67
4 223 .35 .76 1.00 32 .81
5 .63 .57 .21 .32 1.00 .30
6 0.09 0.15 0.67 0.81 0.30 1.00

We know that if two or more variables are highly
correlated they must share some common factor variance.
Therefore, one needs to determine how many underlying
factocrs there are. Now, if we look at the correlation
matrix, we can see that variable 1 is highly correlated with
variables 2 and 5, and that variable 3 is highly correlated
with variables 4 and 6. We should expect, therefore, to
have at least two factors emerge. Let us now assume that
the actual correlations are not as clearly orthogonal as
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in the above example and that the initial factor extraction

shows correlations on two factors, as indicated in Table

2-2.
TABLE 2-2
A FACTOR LOADINGS MATRIX
Factors
Question Communality (h2)
A B
1 0.71 0.40 0.66
2 .70 46 AL,
3 .69 -0.41 .64
4 .65 "0.43 063
5 .70 37 .61
6 0.71 -0.39 0.66
Eigenvalue 2.89 1.01 3.90
% of variance 0.48 0.17 0.65

It can be seen that although two factors are shown,
their meaning is not at all clear. This is the usual
situation. Before we discuss how to improve the interpret-
ability, an explanation of what each of the figures means
is in order.

The six figures directly under columns A and B are
called the factor loadings and represent the correlations

between the variables and the factors. The variation of
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question 1 accounted for by factor A is (.71)2 or .50,
That is, 50 percent oI the total variance of question 1 is
accounted for by factor A. The total variance of question
1 accounted for by all the factors is called the communality,
designated hz. It is determined by summing the squares of
each of the factor loadings of the variable. In the example,
the communality of question 1 is (.71)2 + (.40)2 =
.50 + .16 = .66. This value indicates the percent of the
variance which is accounted for by the common factors. In
this case, 66 percent of the variance in question 1 can be
accounted for by factors A and B.

Another important figure is the eigenvalue of each
factor. This is determined by summing the squares of each
of the loadings on a factor and indicates the amount of
total variance in the data that that factor accounts for.
When this figure is divided by the number of variables it

shows the percent of total variance accounted for by that

factor. Factor A, therefore, accounts for 48 percent of

the variance in the data, while factor B accounts for 17
percent. Both factors combined account for 65 percent
which means that 35 percent of the variance is to be found
in other factors. The concept of the eigenvalue is impor-
tart in that the factors which are normally considered
meaningful are those whose eigenvalues are greater than one.

The logic behind this is that at the point where the
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variance explained by additional factors is less than one,
the total variance explained by the factor is less than

the variance explained by an original variable. The number
of factors to be considered for further analysis, therefore,
is commonly determined by the eigenvalues.

The factor analysis is not complete, however, since

the "meaning" of the factors has not yet been shown. The

normal process to accomplish this is called factor rotation.
As an analogy, factor rotation is something like staining a
microscope slide. Just as different stains reveal different
tissue structures, different rotations reveal different
structures in the data, even though in both cases the
structures were always there (28:217). The purpose is
to add a degree of interpretability to the factors. The
two most common rotation methods in attitude measurement
are the orthogonal varimax rotation, which centers on
simplifying the columns of a factor matrix, and the oblique
rotation, which relaxes the orthogonal requirement to
provide factors that are empirically more realistic. Since
the oblique rotations are normally more difficult to
interpret, the orthogonal rotation was used in this study.
An example of such a rotation is shown in Table 2-3.

Note that now the meaning of factor A can be
analyzed by examining questions 3, 4, and 6; while factor B

can be analyzed using questions 1, 2, and 5. The
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determination of the "meaning" of the factor is still,
however, a subjective evaluation. Note also, that while the

eigenvalue of each factor changed due to the new structure,

the communality and the total percent of the variance

explained by the factors did not.
£ The identification of attitudinal dimensions was
1 attempted by following the procedure outlined above. The
result of the factor analysis shows how many meaningful
factors are contained in the data and indicates which
questions should be analyzed in interpreting each
dimension.
7 TABLE 2-3
ORTHOGONALLY ROTATED FACTORS
Factors
Question Communality
A B
1 0.23 0.78 0.66
2 .18 .82 .70
3 .78 .18 .64
& b d .14 .63
5 .25 75 .61
6 0.78 0.21 0.66
Eigenvalue 1.98 1.92 3.90
% of variance 0.33 0.32 0.65
36
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Canonical Analysis

Canonical analysis is a multivariate technique
which is used to test the relationships between two sets
of variables. 1In general, the objectives are:

1. To determine vectors of weights for each set
of variables such that linear combinations of the respective
variables are maximally correlated.

2, To determine whether two sets of variables are
statistically independent of one another, or conversely,
to determine the magnitude of the relationships between the
two sets.

3. To explain the nature of any relationships
between the sets of variables (2:187).

Once the attitude dimensions have been identified
by a factor analysis, the factor scores for the dimensions
will be used as one set of variables. The other variable
set will be the responses to the eight organizational
effectiveness questions. These two sets of data will then
be analyzed for the existence of relationships between them.

Typically, the nature of these relationships can
be inferred by noting both the sign and the magnitude of
tlte canonical weight assigned to each variable. However,
unless the variables within each set have been previously
reduced to linearly independent variates, the existence of

multicollinearity may obscure the relationships (2:189).
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The factor analysis performed on the attitude data provided
independent attitude dimensions. One reason the varimax
rotation was used was that the factor axes are orthogonal,
and the dimensions are relatively uncorrelated. The
oblique rotation, in addition to being difficult to inter-
pret, does not require these restrictions and, therefore,
the factors may be correlated (22:483). This concept of
first performing a factor analysis and then a canonical
analysis in order to provide for a more efficient analysis
of the data has become an accepted procedure (11:164; 187
and 192).

Interpretation of the results of a canonical
analysis can perhaps be best explained by an example.
Table 2-4 shows the results of an analysis performed on
variables pertaining to product use and personality
traits (26:69). As can be seen, there are three pairs of
canonical variates. The first pair is selected so as to
have the highest intercorrelation possible. A second
pair of variates is then selected to account for a maximum
amount of the relationship between the two sets which is
left unaccounted for by the first pair, and so forth.

This technique produces combinations of variables that are

independent or uncorrelated with one another. These

variates, like factor loadings, are composed of ccefficients

that reflect the importance of the original variables in
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TABLE 2-4

RESULTS OF A CONONICAL ANALYSIS

Canonical Variates

Variables
1 2 3

Product use variables
Headache remedy -0.01 -0.44 0.11
Mouthwash -0.16 -0.45 .28
Men's cologne .23 -0.19 -0.21
Hair spray .07 .07 .08
Shampoo -0.38 .16 -0.01
Antacid remedy -0.14 -0.17 -0.32
Playboy .15 .16 .52
Alcoholic beverages 46 .31 -0.13
Brush teeth -0.19 -0.02 .23
Fashion adoption .32 -0.40 .08
Complexion aids -0.02 .09 .18
Vitamin capsules .29 -0,06 -0,50
Haircut -0.17 .18 -0.02
Cigarettes .40 .06 -0.29
Coffee -0.24 -0.25 «13
Chewing gum .20 -0.13 13
After-shave lotion -0.03 .30 .01
Personality trait variables
Ascendancy .02 -0.05 -0.44
Responsibility -0.51 .08 =0.17
Emotional stability .43 .64 .49
Sociability .61 -0.36 .62
Cautiousness -0.29 -0.60 .24
Original thinking 24 .16 -0,31
Personal relations -0.12 -0,06 .04
Vigor .17 .26 .05
Eigenvalues .37 <30 o1
Canonical R .60 <54 41
Chi-square 72.74 56.70 29.84
d.f. 24,00 22,00 20.00
Significance 0.0001 0.0002 0.0752
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the subset forming the variates. One essential point is

that for each variate, the two subsets are meant to
correspond; that is, the first canonical variate from the
first set of variables and the first canonical variate
from the second set of variables are chosen so as to
maximally correlate with each other. The amount of

correlation between each corresponding pair is the

canonical correlation between them (labeled Canonical R),
and its square (labeled Eigenvalue), represents the amount
of variance in one subset that is accounted for by the
other (22:517). In the example the first set of variates
nas a correlation between the sets of .60. The square
of this correlation gives an eigenvalue of .36 which means
that 36 percent of variance is shared by the first pair of
canonical variates. The significance of each set of
variates is also given and is determined by the chi-square
and degrees of freedom. The significance levels of .001,
.002, and .0752 for the three sets of variates indicate
that significant relationships do exist. It is the
interpretation of these relationships, however, that is
of more interest. The meaning of each relationship can
be analyzed by examining those variables with relatively
heavy loadings from each paired set.

‘ In the first set of variates, the use of

shampoo, alcoholic beverages, early fashion adoption, and
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clgarettes seem to be the best indicators of an individual
who 1s emotionally stable, sociable, and irresponsible
(note the minus sign for the responsibility variable).

The second set of variables can best be
interpreted by changing all of the signs for the
coefficients. This shows that the use of headache
remedies and mouthwash, late fashion adoption, and
infrequent use of after-shave lotion indicate one who
is sociable, cautious, and emotionally unstable.

Of particular interest is that both early and late
fashion adoption are related to sociability, but in
different contexts. A complex connection between
sociability and early fashion adoption seems to exist in
which sociability combined with emotional stability and
irresponsibility is oriented toward one sort of action,
while sociability combined with cautiousness and emoticnal
instability is oriented toward its opposite. The third
set of variates can be analyzed in similar fashion. %

The example given above is from a marketing
application since market analysts have been major users
of the canonical analysis technique. There is no clear
reason, however, as to why the procedure has not been
used more frequently in management applications. Perhaps

this study will provide some impetus in that direction.

e ——————— e ——r— . A

41

:
%




Of course, just as factor analysis will produce
factors which an individual may or may not be able to

interpret, canonical correlation analysis can produce

sets of variates, even clearly defined ones, that may

not make sense. Computer programs can only manipulate the
intercorrelations among the variables to see if a
particular type of patterning exists 'in the data; it is
left to the researcher to explain why that pattern is

present and what theoretical sense it makes (22:518).

Sample Selection

Thus far, the geographical location for

gathering the data (Warner Robins Air Logistics Center),
the data collection vehicle (the questionnaire), and the
quantitative methods to be used (factor and canonical
analyses) have been established. One final item remaining
before the actual data collection could begin was the
identification of the specific resource control centers
(RCC's) from which volunteer respondents would be
sclicited., This section discusses the rationale used
to select the units.

1t was felt that the best opportunity for finding
discernible relationships while still allowing for a
diverse sample would be to choose a relatively high

performing and a relatively low performing unit from

42

e s - - -
A S Ada e e S e,




each of the four maintenance divisions. The problem that
existed here was to find some way to identify these groups.
In discussions with personnel in the Performance Analysis
Branch at Warner Robins, it was found that a computerized
effectiveness report was produced monthly. This report
was examined to see if it could provide adequate informa-
tion for selecting the high and low performing organizations.
The total effectiveness score for each RCC was
determined by computing the ratio of all earned hours with
actual hours. There were three general categories for
which hourly data were obtained: direct labor, indirect
labor, and non-labor hours. Direct labor pertained to the

work relating to the actual output products for which the

RCC was responsible. Indirect labor included time
pertaining to: supervision; clerical and administrative
tasks; direct labor lost due to weather, lack of materials,
lack of work, etc.; time spent in classroom training;
union activities; and all hours not reported in the other
two categories. Non-labor hours were those relating to
time away from work. These included annual leave, sick
leave, and leave without pay.

Actual hours were determined from time cards
which showed the actual time spent by each individual in

the various activities. Earned hours were based on
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standards developed for each different activity. For
direct labor hours, these are commonly referred to as

"book time." Each of the standards were reviewed every

six months for applicability. All earned and actual hours
were summed for each RCC at the end of each month, and a
score called percent effectiveness was computed by dividing
total earned hours by total actual hours. These scores
usually ranged between 75 and 115.

Although the effectiveness score was based
primarily on the productivity of each organization, it
seemed that this would still be adequate for determining
which units might be in the sample. The decision was
made to use this report as the basis for selecting the
units to be sampled.

Because of possible fluctuations in workload from
month to month, a four month average effectiveness score
was computed for each maintenance unit. It was felt that
this average score would be more representative of actual
effectiveness than a single monthly score because of
possible workload variances from time to time.

A meeting was then set up with the heads of each
of the four maintenance divisions in which the objectives
of the research were presented, and the units to be
sampled were identified. The heads of two of the divisions

(the gyro and precision equipment division and the
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industrial products and life support systems division)
requested that a unit of average effectiveness also be
sampled from their divisions and that a copy of the
anonymous responses from their units be provided to them
for their own use. This was agreed to, and the total
number of units to be sampled was raised from eight to
ten.
The identification of the ten units sampled were
coded as follows:
First digit A~-aircraft maintenance unit
E--electronics unit
G--gyro and precision equipment unit
S--industrial products and life

support units

Second digit l1~-high performing unit
2~-average performing unit
3--low performing unit

The average effectiveness, in rank order, and the

R ——

number of responses obtained from each of the units in the
sample are shown in Table 2-5.

The 385 responses were obtained strictly from
volunteers in each of the units. No more than fifty
questionnaires were distributed in each unit since it

was felt that this amount would be more than adequate to




measure the feelings and perceptions of workers in any

one group. The actual number of responses obtained from
each RCC varied because workers in certain high security
and clean-room areas were more difficult to contact, and
partly because of the relatively small size of some of

the units. Since the questionnaires were only distributed
to volunteers, a "percent of response" figure is not

applicable.

TABLE 2~5

AVERAGE EFFECTIVENESS SCORES AND NUMBER
OF RESPONSES FROM EACH SAMPLE UNIT

Average Number
Unit Effectiveness of
Score Responses
G1 109,25 e
El 108.50 50
S1 100,75 30
S2 96.75 40
G2 93.50 42
Al 90,950 49
83 8@ 2D 23
E3 87.56 49
c3 85.5C 34
A 1S 49
Total 385

In any questionnaire a certain amount of bias

will be present. Many individuals volunteer either
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because they are unhappy with or well satisfied with their
organizations. Since the primary purpose of this study

was to look for associations between the feelings of the
workers about their jobs and the collective performance

of the group, any bias that may be pfesent in the responses
actually enhances the process of identifying these
relationships. In this case, bias can be considered a

plus factor.

This section has discussed how the sample was
selected, how the data on both effectiveness and worker
attitudes were obtained, and how both the factor analysis
and canonical analysis techniques were used to search for
relationships between the two sets of data. The actual
analyses performed on the data that were collected are

presented in Part III.
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ANALYSES OF THE DATA

Basic Analysis of the Attitudinal Data

Prior to actually identifying the attitudinal
dimensions indicated by the factor analysis and then
performing a canonical analysis on those dimensions with
the effectiveness measures, a brief examination of the
data was in order to determine if there appeared to be
sufficient differences among the responses to even merit
additional analysis. The first task was to look at the
mean responses to each of the attitudinal questions and to
compare them with the mean responses for the high and low
performing organizations as determined in the previous
chapter. If there were obvious differences in the means
then a search for patterns would be warranted. Table 3-1
lists these mean responses for each of the guestions.

The high three performing units were Gl, El1, and S1; and
the low three performing units were E3, G3, and A3. As
can be seen, there does appear to be differences in the

pattern of responses. These differences are shown below:
1. Both high and low units above mean--21
2. Both high and low units below mean--25
3. High above and low below mean--33
4

. High below and low above mean--15
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TABLE 3-1

COMPARISON OF MEAN RESPONSES TO THE
ATTITUDINAL QUESTIONS

Overall digh Three Low Three

Question Mean Units Units
1 4,218 4,283 4,235
2 3.366 3.335 3.242
3 3.244 3.333 39227
4 3.660 3.929 3.500
5 2,444 2,838 2.39
6 3.595 3.828 3.455
7 4,016 4,131 3.848
8 3.543 3.778 3,326
9 3.899 4,051 3.902
10 3.571 3.596 3.568
11 4.101 4,192 4,098
12 3.984 4,141 4,045
13 4,514 4,444 4,583
14 3.901 3.869 < W
15 2,249 1.970 2,508
16 4,405 4.485 4,242
17 3.226 3.15¢ 3.189
18 2,906 3.040 2,803
19 2,613 2.485 2.568
20 3,683 3.879 3.659
21 3.574 3.778 3.508
22 3.940 4,000 4.030
23 A 3.843 3.780
24 3.034 27137 3.174
25 3.191 3.192 3.023
26 3.475 3.374 3.455
27 4,068 4,101 3.955
28 2.805 2,808 2,833
29 3.834 3.848 3.589
30 3.086 3,293 3,030
31 2,543 2677 2,614
32 3.431 3727 3.280
33 4,288 4,202 4,212
34 2,395 2,141 2.470
35 3,558 3.495 3.447
36 3,709 3.626 3.621
37 3,291 3,364 350D
38 4,031 3,607 4,083
39 2,992 3,167 3.144
40 3,636 J 137 3.492

i of - ’ .
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TABLE 3-1--~Continued

Overall High Three Low Three
Question Mean Units Units
41 3,429 3,202 3.379
42 3.270 3.040 3.000
43 2,382 2.333 2,923
44 3.790 3.828 3.674
45 3.135 2,939 2.932
46 3.109 3.152 2.8%
47 3.566 3.434 3,462
48 3.275 3.323 3.212
49 3.969 4,010 3.856
50 3.174 2,980 3.083
51 4,416 4,404 4,318
52 4,288 4,212 4,167
53 4,125 4,040 4,091
54 3.823 3.980 3.750
55 3,745 3,707 3.636
56 3,912 3.747 3.955
57 3,842 3,727 3.841
58 3.312 3.232 3.288
59 3.151 3.323 3.076
60 3,164 3.293 3.076
61 3.078 2,939 3.053
62 4,429 4,434 4,364
63 3.564 3.606 3.614
64 3,771 3.909 3,735
65 3,096 P g 3.129
66 3.491 34233 3,318
67 3.964 3.818 4,000
68 4,234 4,222 4,258
69 3.195 3.222 3,030
70 3,704 3,808 3,741
71 3.766 3.677 3.962
72 2,138 2,202 2,152
73 3.423 3.242 3.689
74 4,008 4,030 Je I35
13 2,740 2,556 2,787
76 3.590 3.727 3.576
77 3,995 3,697 3.667
78 J. 177 3,253 3.136
79 2,618 2,556 : 2,727
80 2,766 2,586 2,871
81 3.153 2,879 3.053
82 3.639 3.646 3.742
83 3.384 3.424 3.341
84 J.213 34192 3.235
85 3.504 3.465 3.402

86 4,208 4,364 4,174
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TABLE 3-1--Continued

Overall High Three Low Three
Question Mean Units Units
87 2,699 2,778 2.735
88 3.665 3.859 3.720
89 3.145 3.212 3.212
90 3,327 2.414 3.424
91 3,338 3.394 3.447
92 2,122 2.417 2.818
93 2,956 3.000 2,932
94 3.361 3.343 3.348

An interesting aspect of this comparison is that
in almost one-half of the questions (46 out of 94) both the
high and the low performing organizations were on the same
side of the overall mean. There does not, therefore, seem
to be a simple inverse relationship between the attitudes
of the different performance units. Since a more compli-

cated pattern was indicated, a factor analysis was performed

to attempt to aggregate basic underlying constructs.
A factor analysis of the ninety-four questions
relating to worker attitudes was performed using subprogram

FACTOR contained in the Statistical Package for the Social

Sciences, version 6.0. The standard VARIMAX rotation
option was performed after the principal-component matrix
‘ was computed. The number of factors to be extracted was
determined by establishing a minimum acceptable eigenvalue
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of 1.0 for each factor. This procedure produced twenty-
four factors which explained 66.4 percent of the variance
in the data. Table 3-2 shows the eigenvalue and percent

of variance associated with each.

TABLE 3-2

EIGENVALUE AND PERCENT OF VARIANCE
ASSOCIATED WITH EACH FACTOR

Percent of Cumulative
Factor Eigenvalue Variance Percent
1 22.25 23,17 23,7
2 3.76 4,0 27.7
3 3.55 3.8 31.5
A 2.96 3.1 34.6
5 2.76 2.9 37.5
6 2,37 2.5 40,1
7 2,07 2.2 42.3
8 2.02 2.2 44 .4
9 1.79 1.9 46.3
10 1.61 1.7 48.0
il 1.49 1.6 49.6
12 1.48 1.6 2l.2
13 1.43 D 52,7
14 1.34 1.4 54,1
15 1.29 1.4 55.5
16 1.26 1.3 56.9
17 1.24 58.2
18 1.20 1.3 59.5
19 1.16 1.2 60.7
20 1.14 1.2 61.9
21 1.11 1.2 63.1
22 1.08 1.1 64,2
23 1.05 1.1 65.4
24 1.02 1.1 66.4
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factors was attempted, a profile of the ninety-four variables
against the twenty-four factors was developed.
indicates which of the variables are most discriminating.

Ideally, each question would load highly on only one factor.

Before the actual interpretation of these 24

This profile

This, of course, does not usually happen. The actual
profile appears in Table 3-3.
TABLE 3-3
VARIABLE-FACTOR PROFILE
Variable Factors Variable Factors
1 1,220,211 25 8
2 21 26 1l ISR B s L JE U
3 21 27 3, 5, 11
- 1z 21 28 18
5 e 29 3, 5, 16
6 I, 21 30 1, 6
7 10, Lt, 23 31 10k, 11550156, 23
8 L, 21 32 3 6
9 6, 10, 13, 21 33 9, 10; 19
10 1, 24 34 7
Xl 13 35 8
12 6, 13 36 11
13 G, 13, 17 3 12, 23
14 1; 5 38 8, 12
15 5 39 23
16 6, 11, 13; 14 40 3, 12, 22
17 8 41 19
18 8 42 16, 19
19 20 43 3,; 18
20 1l; 20 44 3, 18
1 i 45 12
22 1, 20 46 9y Lll, 16, 19
23 1 47 10, 14, 15, 17
24 Ty 18; 24 48 10, 17
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TABLE 3~3--Continued

Variable Factors Variable Factors
49 Se 8, 1l 16, 21, 24 72 T By 12, 1B, 19
50 9, Lo, 12, 16 73 15
51 5 74 14, 24
52 5 75 Ty X7, 20, 24
53 5 76 22
54 St B80S 77 22
55 5 78 22
56 9, 11, 19 n 79 2L
57 4, 9 80 17, 24
58 4 81 10
59 4 82 6 NSl 2 2D
60 4 83 22
61 4 84 2, 22
62 4, 5, 6, 14, 15 85 T6., 22
63 6 86 14
64 6 87 2
65 6 88 e L2022
66 16, 22 89 2
67 5, 6, 8; 11, 22 90 2 e -2
68 (e SHE L 0) R (A L7 b 91 12, 18, 22, 24
69 22 92 2
70 9 93 2
71 9, 24 94 8

In general, most of the questions seemed to load

highly on only a few factors.

variables loaded highly on four or more factors.

result was encouraging, and the analysis proceeded to the

factor identification stage.

Vb v e s 5 iy
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Identification of the Dimensions
of the Attitudinal Data

Once the twenty-four underlying factors were
isolated, the next step was to attempt to identify what
each of the factors represented. The procedure used was
to list the questions according to their factor loadings
on each of the factors, and then to attempt to determine
what element each of the questions which loaded highly on

each specific factor had in common. The common element,

desah;

which was subjectively identified, was then considered to

be a dimension of the attitudinal data. Although the

number of questions analyzed varied from factor to factor,
in no case was a question used that had a correlation
less than .20. The following factors are presented in

decreasing order of the percent of variance they explain.

The complete factor matrix is contained in Appendix C.

Factor 1
Loading Question
.74 23. My supervisor understands human relations.
i 22. My supervisor is a capable individual.
bl 20. My supervisor is well qualified for his job.
« 70 21. My supervisor tries to strike a balance
between people needs and production needs.
.69 6. My supervisor shows interest in me as an
individual.
.64 14. My supervisor knows when I do a good job.
o1 10. I am helped in correcting errors I make.
«97 4. My supervisor tells me how my job contri-
butes to meeting production goals.
w955 1. My supervisor takes time to listen to job
problems.
.54 88. My supervisor knows and understands the

problems I have in doing my job.
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Of all the factors, this one was certainly
the most clear. The questions all relate to the individual's
supervisor and contain such key words as: understands,
capable, qualified, strikes a balance, shows interest,
knows, helps, listens, and understands. Factor 1 clearly
appears to be measuring the individual's attitude about

the quality of supervision he receives.

Factor 2
Loading Questions

+ 15 89. Right decisions are made at upper levels of
supervision.

o5 93. Decisions are made at the proper level of
supervision.

Jtk 87. Upper levels of management understand the
problems I face in doing my job.

«65 92. Decision makers at the director level are
aware of lower level problems.

<57 90. Right decisions are frequently made at
intermediate levels of supervision.

«56 84. Communication between my RCC and the
division is good.

.47 17. Identified job problems are quickly resolved
by management.

<45 94. Meaningful organizational goals have been
established for work.

.40 91. Right decisions are made at lower levels of
management.

These questions all appear to be related to
decision making. Questions 89, 93, 90, and 91 all pertain
to the level at which the decision is made, while the
others seem to be related to the flow of information that
is needed to make a proper decision. The combination of

the two would indicate that this factor is probably
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mcasuring the worker's feeling about the geheral decision

making structure within the total organization.

Factor 3
Loading Question
.69 32. My work assignment is challenging.
.59 27. I gain satisfaction from the performance
of my job.
57 37. I would encourage others to seek a job like
mine.
-.54 43. I dread going to work.
« 53 40. Few parts of my job should be changed.
+51 44. My job is very satisfactory.
.49 29. My job provides me with a feeling of
achievement.
.47 69. My job is interesting and demanding.
.43 46. My skills and abilities are being used to
the fullest in my present job.
.40 74. My skills fit the job.

The common element in this set of questiors seems
to pertain to the job itself. The negative sign on the
factor loading of questiocn 43 indicates that the individual
does not dread going to work and, therefore, either looks
forward to going to work or is at least neutral on the
subject. While all the questions seemed to imply
satisfaction with the job, it was possible to become more
specific. When the word "challenging" in question 32
and the term "satisfaction from the performance of" in
question 27 were combined with question 40, it appeared
that the actual tasks or functions of the job provided a
further delineaticn of the common element. This suggested

that the more specific identification of this factor was
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that it was the satisfaction with the job content that

was being measured. This specificity was needed since

other factors were also related to job satisfaction.

Factor 4
Loading Question
« 79 60. Equipment needed to accomplish the job is
available.
72 58. I can obtain tools when they are needed.
! 59. The equipment is maintained well.
.65 61l. I can obtain the parts I need to do my job.

There was little problem in arriving at the meaning
of this factor even though only four questions had loadings
greater than .40. The rather clear indication was that
this factor was measuring how the individual felt about the

avallability of equipment.

Factor 5
Loading Question
81 52. I feel a sense of responsibility on my job.
.81 53. I enjoy a feeling of responsibility on
my job.
.60 51. I feel responsible for my own efforts at
work.
«53 55. Time passes quickly for me on the job.
«50 54. I am allowed to use my own judgment on
the job.

Once again, there were relatively few high
loadings, but the meaning was still clear. The common
element among this set of questions lies in the area of

the degree of responsibility the individual believes he

has in his job.
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Factor 6
Loading Question
7 63. I understand how my production output is
measured.
.70 12. I understand how the quality of my work
is measured.
«67 65. I understand how the output of my unit is
measured.
<57 13. I know the quality standards required for
my work.
.47 68. I know how much work I am expected to do.
.24 66. I am involved in establishing my production
goals.
-23 82. Work responsibilities within my RCC are
clearly defined.
.23 9. I am allowed to see the results of my work.
«22 30. I get recognition when deserved.

Each of the above appears to be related to the

clarity or understanding of organizational expectations.

They pertain to the establishment and measurement of both
quantity and quality goals. The general emphasis seems

to be on the flow of information within the organization.

T P T T

As such, the common element may be defined as the way

the worker feels about the degree of communication that

exists.
Factor 7
Loading Question
o i2 15. My job is oversupervised. B
«59 34. I feel I need more freedom in my job
assignment to get the work done.
«50 24, I feel that pressure is used to obtain
increased production.
.46 72. TIf I had more work I would not take as
much short term leave.
.40 75. The method I use to inspect and assemble

3k T e D e S e 5y vew 5 Ty

the end item can be improved.
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Questions 15 and 34 are both related to the
amount of supervision and control that the worker is
subjected to. The pressure referred to in question 24 is
most frequently applied through the supervisor; the
amount of work in question 72 is usually assigned by the
supervisor; and the room for improvement in question 75
can be considered a function of supervision
and freedom as used in questions 15 and 34. The general
feeling that seems to be common in these questions is one

that pertains to the quantity of supervision that the

individual receives. It is interesting to note that the
quality and the quantity of supervision have generated

two distinct factors. This provides support for the

notion that specific dimensions of workers' attitudes
pertaining to supervision can be measured as opposed to more

genera! or global ones.

Factor 8
Loading Questions

+59 35. Production schedules in my work area are
realistic.

.54 25. Decisions which affect my job are frequently
based on technical or engineering analyses.

.47 94. Meaningful organizational goals have been
established for work.

238 38. If given the opportunity, I would cross
train to a different job at the same pay
rate.

ST 72. If I had more work I would not take as much
short term leave.

.30 67. The quality standards for my work are
reasonable.
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Loading (cont) Question

L 17. Identified job problems are quickly
resolved by managemernt.

«23 18. I am kept informed of why some problems are
not resolved quickly.

2l 82. Work responsibilities within my RCC are
clearly defined.

w2k 49. I have the necessary authority to carry

out my job.

The first three questions for this factor pertain
to realistic schedules, carefully thought out decisions, and
meaningful goals. If the next two questions are by-passed
(questions 38 and 72), the remaining ones relate to
reasonable quality standards, quick resclution of problems,
being kept informed, clearly defined responsibilities, and
possession of needed authority. These all contain some
type of managerial action as a common element. Acditionally,
the terms realistic, meaningful, reasonable, quickly
resolved, kept informed, clearly defined, and necessary,
indicate that the actions are thought of in a positive
manner. The factor, therefore, seems to be measuring the
individual's degree of agreement with decisions or

confidence in managerial judgment.

In factor analysis, seemingly unrelated or spurious
elements may appear from time to time. This is especially
true once the major factors (relatively high eigenvalues)
have been extracted. In these cases, one can either search

for some complicated relationship or consider the element
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spurious and not include it in the search for a common
meaning. Questions 38 and 72 were, therefore, not included

in the analysis process.

Factor 9
Loading Question
.69 70. I know how to reduce the cost of the units
I produce.
.60 71. Material waste can be reduced in my work
area.
-.34 33. There is ample workload to maintain the
desired production rate.
=.33 50. I have all the responsibility I want.
—= 31 46. My skills and abilities are being used to

the fullest.
The negative loadings with questions 33, 50, and
46 imply that: there is not ample workload; the worker
does not have all the responsibility he wants; and skills
and abilities are not used to the fullest. The combination
of these with positive indications for a reduction in both
production costs and material waste suggests that the

common element within the questions pertains to job

efficiency.
Factor 10
Loading Question
< Pk 8l. I feel that time clocks are necessary for
the people in my RCC.
.38 50. I have all the responsibility I want.
.34 48. I have the chance to continually learn
something worthwhile.
3L 33. I have ample workload to maintain the
desired production rate.
w29 31. My present job assignment offers the

opportunity for future advancement.
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The meaning of this factor was one of the more
difficult to interpret. The relatively high loading on
the time clock question combined with the lower correlated
questions on responsibility, chance to learn, workload, and
advancement opportunity did not provide a readily apparent
common element. After considerable discussion and thought

it was decided to describe this factor as one which seemed

to indicate the amount of job commitment felt by the

individual. This was, admittedly, a highly subjective
decision, but, one which seemed to fit the questions
better than any other.

Factor 11

Loading Question

.59 36. My job description reflects the assignments
I am given.

.41 56. My job instructions are clear and easy to
follow.

.30 26. I feel secure in my job.

+30 57. The procedures I am asked to follow seem
reasonable.

«27 16. My supervisor has confidence in my ability
to perform my job.

.24 27. I gain satisfaction from the performance
of my job.

Each of the above relates to the job in some
positive manner. They refer to the fit between job
descriptions and assignments, clear instructions, job
security, reasonable procedures, supervisory confidence
in one's ebility, and satisfaction obtained from job
performance. These rather clearly indicate that the
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dimension being measured is the degree of overall job

congruency that is perceived to exist.

Factor 12
Loading Question

-.70 45. My grade level is too low for the work I do.

.34 91. I feel that the right decisions are made at
lower levels of management.

«25 37. I would encourage others to seek a job like
mine.

-.24 38. If given the opportunity, I would cross
train to a different job at the same pay
rate.

.24 82. Work responsibilities are clearly defined.

.24 90. Right decisions are made at intermediate
levels of supervision.

.23 26. I feel secure in my job.

.22 40. Most of my job should not be changed.

.22 88. I feel my immediate supervisor knows and
understands the problems I have in doing
my job.

Pl 50. I have all the responsibility I want.

The relatively high negative loading on question
45 implies that the individual feels his grade level is
not too low for his job. The other questions generally
infer satisfaction with the job. This combination suggests

that it is the satisfaction with the job level that is

being measured.

Factor 13

Loading Question
.67 11. I help set my own quality goals.
.42 9. I am allowed to see the results of my work.
.33 12. I understand how the quality of my work is
measured.
«29 16. My immediate supervisor has confidence in

my ability to perform my job.
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Loading (cont) Question
.29 26. I feel secure in my job.
«25 25. I feel that decisions which affect my job
are based on technical or engineering
analyses.

The most important question in this factor
pertains to the establishment of quality goals. The others
relate to these goals in one manner or the other. There
was little problem, therefore, in identifying the factor
as one measuring the feeling of the worker about his

degree of participation in establishing quality standards.

Factor 14

Loading Question

.82 86. I frequently complete difficult jobs
successfully.

.40 74. Most of my job could not be done by
someone with less skill than I.

30 62. I am determined to meet my job commitments.

.30 84. Communication between my RCC and the Division
are good.

29 82. Work responsibilities within my RCC are
clearly defined.

.25 16. My immediate supervisor has confidence in

my ability to perform my job.

Again, a highly loaded question is followed by
several supporting gquestions relating to it. In this
case, question 86, which asks about the completion of more
difficult jobs, is followed by questions that can easily

- ~ be considered complimentary. It appears that the worker's

perception of his individual ability adequately defines

this set of questions.
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Factor 15

Loading
.80

<29

<277
=.23

.23

73.
31.

26.
47.

62.

The

what is being

Question

I feel additional technical training would
improve my chances for promotion.

My present job assignment offers the
opportunity for future advancement.

I feel secure in my job.

I receive the necessary amount of training
to do my job well.

I am determined to meet my job commitments.

training/advancement relationship seems to be

measured with this factor. Certainly

question 73 indicates that the worker believes there is

a definite relationship. Question 31 provides the

opportunity for advancement; question 26 provides the sense

of well being, or confidence; question 47 provides the

rationalization that the reason the individual has not

already been promoted is because of the lack of training;

and question 62 provides the determination.

Factor 16

Loading

a2
<63

.34
«25
23

PAE
"l
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Question

I help to set the goals of my work unit.

I am involved in establishing my production
goals.

I have all the responsibility I want.

I am working at my full capacity.

I have the necessary authority to carry out
my job.

I know how much work I am expected to do.
My skills and abilities are being used to
the fullest in my present job.

I have a feeling of achievement in my job.
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Questions 42 and 66 both consider the worker's

participation in setting production goals. The remaining

questions indicate the feelings one obtains from being
involved in the goal setting process. It is interesting

to note that participation in setting production goals is
associated more with the terms responsibility, full
capacity, authority, expectations, abilities, and a

feeling of achievement; while participation in establishing
quality standards (Factor 13) is more closely associated
with the worker's perception of his job security and his
supervisor's confidence in him. It would appear that
participation in different job related areas is associated

with different feelings within the worker.

Factor 17
Loading Question
w13 79. I feel that my fellow workers frequently
abuse their sick leave.
.56 75. The method I use to inspect and assemble
the end item can be improved.
=, 26 13. I know the quality standards required for
my work.
-.22 68. I know how much work I am expected to do.
-.21 48. I often have the chance to learn something
worthwhile.
=2l 80. Employees in my area have difficulty in

relating their work effort to physical
output and/or sarvices.

-.20 47. I receive the necessary amount of training
to do my job well.

The negative loadings for questions 13, 68, 48,

and 47 suggest that the individual feels he does not
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know the required quality standards; he does not know how
much he is expected to do; he does not often learn something
worthwhile; and he does not receive the needed training.

The combination of these with the stronger feelings that
sick leave is frequently abused and that methods can be
improved indicates that the factor is measuring general

job dissatisfaction.

Factor 18 i
|
Loading Question f
<13 28. I frequently feel unable to use my full |
capabilities in the performance of my job. |
=425 44. Everything considered, my job is very
| satisfactory.
-.25 72. If I had more work I would not take as i
| much short term leave.
: .24 24. I feel that pressure is used to obtain
; increased production.
| =23 54. I am allowed to use my own judgment on the
[ job.
I 22 43. I dread going to work.
f -22 91. I feel that right decisions are often made

I at lower levels of management.

The key element in this factor seems to be the
inability to perform at one's full ability. Again, the
negative signs reverse the meanings of those questions to
which they apply. This implies that the job is unsatis-
factory and that more work would not decrease the amount
of short term leave taken. Since the individual feels he
can use his own judgment and the correct decisions are

frequently made, the reason for the dissatisfaction
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Factor 19

Loading

explained.

capabilities demanded in the job.

41.
33

42.
46.

72.

34.

56.

must be due to something else. It appears, then, that it
is primarily the worker's dissatisfaction with the

difference between the capabilities he possesses and the

expressed through this set of correlations has, therefore,

been labeled as dissatisfaction with job fit.

Question
There are constraints to good production
in my job.
There is an ample workload to maintain the
desired prc luction rate.
I help set the goals of my work unit.
My skills and abilities are being used to
the fullest at my present job.
If T had more work I would not take as
much short term leave.
I feel I need more freedom in my job
assignment to get the work done.
My job instructions are clear and easy to
follow.

The presence of questions 42 and 46 among those

with high loadings on this factor cannot be readily

They seem to be inconsistent with the other

| questions although it is possible that some complicated

| association does exist. They were, however, considered

spurious and were not used in identifying the factor.

Interpretation of this factor was accomplished, primarily,

through question 41 which states that the individual

believes there are constraints to production. The

guf,
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remaining questions further delineate these constraints
as including lack of work, too rigid procedures, and too

complicated instructions.

Factor 20
Loading Question
-.69 19. My supervisor spends too much time away
from his work area.
.31 1. My supervisor takes time to listen to job
problems.
<29 20. My supervisor is well qualified for his job.
+29 22. My supervisor is a capable individual.
-.22 75. The methods I use to inspect and assemble

the end item can be improved.

Although the questions in this factor relate to
different aspects of the supervisor, the more heavily loaded
ones relate to time. Question 19, with the negative load-
ing, states that the supervisor does not spend too much
time away from his work area; and question 1 states that
he is available to listen to problems. The main thrust of
this factor, therefore, appears to lie in the area of the

availability of the supervisor. This factor complements

those previously identified as quantity and quality of

supervision.
Factor 21
Loading Question
S 2. My immediate supervisor uses my ideas on
how to improve my job.
.68 3. My immediate supervisor uses my suggestions
in job related problem solving.
.41 7. My supervisor gives me responsibility in

line with my abilities.
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Loading (cont) Question

e b | 1. My supervisor takes time to listen to job
problems.

.30 6. My supervisor shows interest in me as an
individual.

<27 9. I am allowed to see the results of my work.

.26 4. My immediate supervisor tells me how my job
contributes to meeting shop production goals.

.24 49. I have the necessary authority to carry out
my job.

s 23 8. I am satisfied with the feedback I receive

- in doing my job.

«20 54. I am allowed to use my own judgment on the

job.

Most of these questions involve both the
supervisor and the worker. 1In questions 2 and 3 the
supervisor uses the worker's ideas and suggestions; in
question 7 the supervisor gives the worker responsibility;
in question 6 he shows interest in the worker; and in
question 4 he tells the worker how his job contributes to
goals. The other questions relate more directly to the
worker in that he is allowed to see results; he has needed
authority; he is satisfied with feedback; he uses his own
judgment. All the questions indicate a positive feeling
between the supervisor and worker. Therefore, the logical

indication is that the factor is measuring worker/supervisor

cohesiveness.
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; Factor 22
‘ Loading Question
i .76 77. I feel my fellow workers are supporting the
I production effort in my shop.
.66 78. I feel my fellow workers are working at
| their full capacity.
I .63 76. The people in my RCC work effectively as
| a team.
I .48 83. Communication within my RCC is good.
.42 82. Work responsibilities within my RCC are

clearly defined.

Whereas factor 21 emphasized worker/supervisor
relationships, this factor seems to concentrate on worker/
F fellow-worker relationships. Again, the responses are
positive, indicating that, in this case, it is the group

cohesiveness that is being measured.

Factor 23

Loading Question

75 39. I would follow my job to another location
in the continental United States.

.24 54. I am allowed to use my own judgment on the
job.

<23 37. I would encourage others to seek a job
like mine.

y22 31. My present job assignment offers the

opportunity for future advancement.

All four of these questions indicate a general
satisfaction with the job. Because of the relatively high
loading on the relocating question, however, it was decided
that the most descriptive identification of the factor
would be in the area of the worker's willingness to

- relocate.
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Factor 24
Loading Question
.68 80. Employees in my area have difficulty in
relating their work effort to physical output
and/or services.
<32 10. I am helped in correcting errors I make.
.30 74. Most of my job requires my skill level.
= a5 24. I feel that pressure is used to obtain
increased production.
.24 75. The method I use to inspect and assemble
the end item can be improved.
=.23 49. I have the necessary authority to carry out
my job.
<23 71. Material waste can be reduced in my work
area.
.20 91. Right decisions are frequently made at lower

levels of management.
Question 80, which had the highest loading,
provided the key to identifying this factor as pertaining

to the worker's feelings about his effort/performance

relationship. An examination of the other questions shows

that they can be related either to the effort of the
worker, his performance, or both.

While the identification of the above twenty-four
factors was, admittedly, highly subjective, they do seem
reasonable and in line with similar studies. Although
other interpretations of these factors are certainly
possible, the ones presented here appear acceptable and
will be used in the canonical portion of the analysis.

The identified factors are listed in Table 3-4.
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TABLE 3-4

DIMENSIONS OF THE ATTITUDINAL DATA

1. Quality of supervision

2. General decision-making structure
3. Satisfaction with job content

4. Availability of equipment

5. Responsibility

6. Communication

7. Quantity of supervision

8. Confidence in managerial judgment
9. Job efficiency

10. Job commitment

11. Job congruency

12. Satisfaction with job level

13. Participation in establishing quality standards
14. Individual ability

15. Training-advancement relationship
16. Participation in setting production goals
17. General job dissatisfaction

18. Dissatisfaction with job fit

19. Constraints to production

20. Availability of the supervisor
21. Worker-supervisor cohesiveness
22. Group cohesiveness

23. Willingness to relocate

24. Effort-performance relationship

Comparison of the Worker's Perceptions of
Effectiveness with Actual Performance

To support the contention that effectiveness
could be adequately measured from the responses of the
workers to the eight effectiveness questions in the
questionnaire, a comparison was made between their responses
and the computerized effectiveness ratings provided by the

Performance Analysis Branch at Warner Robins ALC. The
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mean response to each effectiveness question was computed
using the three highest performing organizations (Gl, El,
and S1) and then the threq lowest performing organizations
(E3, G3, and A3). Table 3-5 shows the mean responses in

each group.

TABLE 3-5

COMPARISON OF MEAN RESPONSES TO THE EFFECTIVENESS
QUESTIONS BETWEEN THE HIGH THREE AND E
THE LOW THREE PERFORMING UNITS

High Three Low Three

Question Units Units
Quantity 3.75 3.56 u
Quality 3.96 3.86 i
Efficiency 2.44 2,32
Anticipation 3.27 3.21
Awareness 2.44 2.36
Promptness 3.87 3.60
Prevalence 2,60 2,26
Flexibility 2.98 2,80

It can be seen that in every case the mean response to
each of the effectiveness questions was higher in the top
three units than in the lower three.

With this encouraging result it was then decided
to make the same comparison using the responses from all
of the units. The responses from S2 and G2 were added to
the higher group, and the responses from Al and S3 were

added to the lower. The mean responses of the top five
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and the lower five units are shown in Table 3-6. Again,
the responses were consistently higher in the higher rated
group. These results provide rather clear support for the
assertion that the perceptions of individuals concerning
the effectiveness of their unit does indicate how well

that organization actually performs.

TABLE 3-6

COMPARISON OF MEAN RESPONSES TO THE EFFECTIVENESS
QUESTIONS BETWEEN THE HIGH FIVE AND THE
LOW FIVE PERFORMING UNITS

High Five Low Five
Question Units Units
!
Quantity 3.70 3.50
Quality 3.92 3.75
Efficiency 2,46 2.41
i Anticipation 3.27 3.17
Awareness 2,51 2.38
Promptness 3.73 3.60
Prevalence 2,60 2,36
Flexibility 2.90 2.79

Identification of the Canonical Relationships

As stated in Part I, the principal purpose of
this study was to determine whether relationships exist
between specific dimensions of worker attitudes and
specific criteria of organizational effectiveness. To

accomplish this, the data were subjected to a canonical




analysis using subprogram CANCORR contained in the

Statistical Package for the Social Sciences, version 6.0.

The output from this program is contained in Appendix D.
Five multivariate relationships were found between the
sets of attitudinal and effectiveness data in which the
significance of the canonical correlation was .001 or
better. Each of these is discussed below. Only the
major variables associated with each set of variates

have been extracted from Appendix D. The coefficients

T

have all been made positive for clarity. It should be
pointed out that no inference of causality is intended

in the discussion of the relationships which follows.

] The purpose of this section is to identify the significant
relationships that exist among the variables and not to
imply that the attitudes cause the performance or
vice-versa. The relationships are presented in decreasing
order of the amount of variance in the data that they
explained. The numbers next to the first set of variables
indicate the applicable question in the questionnaire,

and the numbers in the second set of variables refer to

the attitudinal factors.
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Relationship 1

Loading Variable
« 37 101. High awareness of new techniques
« 33 99. High efficiency
<33 100. High anticipation of problems
.54 1. High quality of supervision
.43 22. High group cohesiveness

This relationship was by far the strongest,
accounting for 44 percent of the variance in the data.
The indication is that an organization in which the
workers feel there is high quality supervision and high
group cohesiveness is also one which: appears to be
highly efficient; has little difficulty in anticipating
problem areas and solving them satisfactorily; and is
knowledgeable of the latest state of the art developments
in its field.

Also of considerable interest is the fact that
the quantity of output had a loading of -.05, and the
flexibility question had a loading of .007. This implies
that quality of supervision and group cohesiveness have
practically no relationship to production quantity or to
the group's ability to cope with emergency situations.
Other variables are much more important in these

effectiveness areas.
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Relationship 2

Loading Variable
<17 97. High output quantity
.58 102. Slow adjustment to new methods
.53 99. High efficiency
<53 14. Low individual ability
39 12. Dissatisfaction with job level
.38 17. General job satisfaction

The canonical correlation of this set of
variates was .49 which means that 24 percent of the
remaining variance was explained by this relationship.

An examination of the higher loaded variables in each

set suggests that groups containing workers who feel they
have relatively low ability and are dissatisfied with the
level of their jobs but are satisfied otherwise, tend to ;
be groups which have high output quantity coupled with
high efficiency but which also seem slow to adjust to new

procedures and concepts.

| One way to explain this relationship is to look
at each of the effectiveness variables separately. It
must be remembered, however,Athat the inference is not
that low ability is related to high output, for example,

but that low ability combined with the other attitude

I variables is related to high output quantity combined with

f the other effectiveness variables. The relationship is
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between the sets, not between the individual variables.

With this in mind, one can then proceed to suggest how one
effectiveness variable might be explained by the attitude
variables.

High output quantity might exist if:

a. low perceived ability resulted in strict
adherence to production procedures without consideration
of quality or improving methods and

b. there was a desire to move into a higher
level job, and the way to accomplish that was through
showing that one was capable of producing well at his
1 current job level, and

c. other aspects of the job and the environment
were satisfactory.

Slow adjustment to new methods might exist if:

a. low ability required additional training and
practice to acquire the skills necessary to make a change,
and

b. dissatisfaction with the level of the job
provided a greater concern with moving into a higher level
job than with changing the current one, and

c. satisfaction with the more general aspects

of the job provided little real reason to change.
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High efficiency might be obtained if:

a. a relatively low ability resulted in strict
adherence to procedures and the continued repetitive
operations improved efficiency, and

b. the path to a higher level job also included
demonstration of efficiency in the lower job, and

c. general job satisfaction led to improved
% performance.

The rationalization given above will not be
presented for the remaining relationships. It was covered
in this case, however, tc show one way to go about

explaining how the variables might fit together.

Relationship 3
Loading Variable
.98 99. Low efficiency
+53 97. High output quantity
.47 104. High flexibility
.44 18. Dissatisfaction with job fit
.43 8. Lack of confidence in management
+33 10. Low job commitment

The third set of variates had an eigenvalue of
.177 which meant that it explained about 18 percent of the
variance not previously explained by the first two sets.
The indication in this relationship is that an organization

which is low in efficiency, which produces a high quantity
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of output, and which is also highly flexible in coping
with emergency situations tends to have workers: who are
dissatisfied with the demands of their jobs compared with
their abilities, who lack confidence in the judgment of
higher level management, and who have a low degree of
commitment to their individual jobs.

It is interesting to note that in relationship 2

low individual ability and dissatisfaction with job level

were related to high output quantity and high efficiency,

where in this set of variates perceived low management
ability and dissatisfaction with job fit are related to

high output quantity and low efficiency. It would seem

that efficiency varied according to whether it was
individual or managerial ability that was low and whether
it was job level or job fit that was causing the specific
dissatisfaction.

A second interesting aspect is that high
efficiency was coupled with slow adjustment to new ideas
in relationship 2, while low efficiency was coupled with
a high degree of flexibility in relationship 3. This
might indicate that efficiency is inversely related to

change, at least when the quantity of output is high.
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Relationship 4

Loading Variable
1.12 98. High output quality

1 100. Poor anticipation of problems
i
5 .68 24. Good effort-performance relationship f
§ <32 18. Dissatisfaction with job fit
’ <29 8. High confidence in management
‘ .28 12. Dissatisfaction with job level

While the first three relationships had
relatively high loadings on efficiency and quantity,
this one seems to emphasize the quality of output. The
correlations were significant (better than .001), and the
relationship explained about 16 percent of the remaining
variance.

The general indication is that high quality of
output combined with poor anticipation of problems may
most frequently be found in organizations in which most

of the workers: feel their individual effort is directly ¢

related to the group's actual output; are dissatisfied
with both their job fit and job level; and have a high
degree of confidence in the judgment of higher management.
It would seem that the high quality of output might be more
logically related to the belief that effort leads to
performance, while the poor anticipation of problems might
relate more to the confidence in managerial judgment. If

the workers feel management is highly competent, they may ]
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not try to anticipate problem areas as much as they would
otherwise. Since management is farther removed from the
actual work environment, anticipation of problem areas
might, understandably, be relatively low.

Dissatisfaction with both job fit and job level
could conceivably explain the high quality if, again, good
output was considered a path to either lateral or upward
job movement. They could z2lso explain the poor anticipation
of problems if the expectation of moving to a different
job were present. More will be said about job fit and
job level after examining‘the final set of variates.

Relationship 5

: Loading Variable
| sl 103. High prevalence of adjustment
.68 101. Low awareness of new techniques
i .64 100. Poor anticipation of problems
|
i .35 18. Satisfaction with job fit
; .33 2. Dissatisfaction with decision making
structure

This final relationship was significant at the
.001 level and explained approximately 15 percent of the
variance left unexplained by the first four sets of
variates. The more highly loaded variables suggest that
the workers who are highly satisfied with the fit between

their abilities and job requirements, but are not
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satisfied with the general decision making structure, also
tend to readily accept and adjust to changes, are not aware
of the latest state of the art developments in their field,
and do a rather poor job in anticipating problems. It
would seem that if one feels he is in a job well suited to
his particular needs and abilities that, although he

may be quick to adjust to new methods once they are placed
into effect, he may not desire to actively participate in
the decision making processes actually leading to the
implementation of that change.

The relationships presented above, while
certainly not conclusive, do indicate some very discernible
associations between specific effectiveness measures and
specific attitudinal factors. Perhaps just as significant
are relationships that are not supported by this analysis.
As examples, the indications are that the quality of
supervision is related to efficiency but not to the
quantity or quality of output, and that dissatisfaction
with certain aspects of the job (such as job level and job
fit] tend to be related to high output quantity and quality
rather than satisfaction in those areas.

Table 3-7 depicts the relationships that were
found in the variables. All of the variables are
referred to in positive form for greater ease of
understanding. For example, the attitude dimensions
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TABLE 3-7

RELATIONSHIPS BETWEEN DIMENSIONS OF WORKER ATTITUDES
AND MEASURES OF ORGANIZATIONAL EFFECTIVENESS*

Attitude Dimensions
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pertaining to job fit and job level are labeled in terms of

satisfaction instead of dissatisfaction. This removes possible
confusion caused by double negatives. The numbers indicate
in which relationship the asscciation is found, and the
sign indicates whether it was a direct or an inverse
relation.

Each of the eight effe tiveness measures appears
in Table 3-7, but only ten of the attitude dimensions are
associated with them. This does not mean that the other
attitude dimensions are unimportant but only that they
are not as strongly related to these particular effectiveness
measures. The relationships which have emerged, however,
do provide an initial insight as to where more specific
studies might concentrate. The overall indication is that,
at least for the ten dimensions discussed in this section,
discernible relationships do exist between specific

attitude dimensions and specific effectiveness criteria.
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PART IV

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

FOR FURTHER RESEARCH

Summary

The primary purpose of this exploratory research
was to determine if discernible relationships could be
found between specific measures of organizational effec-
tiveness and specific dimensions of worker attitudes.
Previous research in this area has often concentrated on
either specific effectiveness criteria or on specific
attitudinal dimensions (or measures of satisfaction) while
using a rather global measure for the other. This study
concentrated on identifying relationships that existed
between specific measures of both. It was felt that much
of the inconsistency in the findings of prior studies was
caused, at least in part, by two factors. First, the use
of a rather general measure for either worker satisfaction
or organization performance made comparisons between studies
acceptable only in the most general sense. Second, in most
prior analyses the effect of the interrelationships between
variables was lost, which meant that variables which were
important contributors to the overall performance or
satisfaction measure might not be found because of the
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counterbalancing action of one or more other variables.
The objective of this study was to isolate and identify
some of these variables and then to search for more specific
relationships between them. If this could be done, then
follow-on studies of each relationship area might enhance
the development of more definitive theories pertaining to
>rganizational behavior and management practice.

The task that had to be accomplished was to
determine what the variables should be, how to measure them,
and then how to find relationships between them. A review

of the literature showed that the more comprehensive

concepts of organizational effectiveness encompassed the
basic objectives of organizations as identified by
Georgopoulous and Tannenbaum (10:534-40). These were in

the areas of output, change, and preservation of resources.
This multidimensional concept of organizational effectiveness
was incorporated into a set of eight criteria of effective-
ness in a study by Mott (21). These consisted of the
following:

1. Quantity. The quantity of the output in

terms of how much is being produced.

j 2. Quality. The quality of the output in terms
f the degree of excellence or superiority.

| 3. Efficiency. The efficiency with which the

output is produced in terms of achievement of the
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greatest output for the least input.

4. Anticipation. Anticipating problems in

advance and developing satisfactory and timely solutions
to them.

5. Awareness. Staying abreast of new technolo-
gies and methods applicable to the activities of the
organization.

6. Promptness. The acceptance of solutions in
terms of how quickly people in the organization adjust
to them.

7. Prevalence. The acceptance of solutions in
terms of the proportion of the workers who readily adjust
to them.

8. Flexibility. The ability of the organization
to cope with temporally unpredictable "*“uations (21:20).

Mott then developed a set ‘ght questions to
measure each of these criteria. These questions were
shown to be both valid and reliable measures of effective-
ness and were selected as the effectiveness variables in
this study. The actual questions appear in Appendix A.

Selection of the attitude variables proved to
be a completely different matter. There was virtually no
agreement in the literature as to which specific attitudes
might be most important. In fact, there was even disagree-
ment as to whether there was any significant relationship
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between attitudes and performance at all. The more recent
studies, however, did generally support the belief that
such a relationship did exist. Most of these used some
type of multivariate technique.

Since the more current studies reflect the
multidimensionality of attitudes it seemed desirable to
find a data collection instrument which contained a
relatively large number of attitudinal questions. These
data could then be "reduced" into a smaller set of more
interpretable constructs using the generally accepted
technique of factor analysis. An acceptable questionnaire
was found that was already in use by the U. S. Air Force
in several other projects relating to worker attitudes.
This offered the advantage of making additional data
available for subsequent research emanating from this
study. This questionnaire was, therefore, used as the
instrument fdr collecting the attitudinal data. Appendix B
contains these ninety-four questions.

With the data collection vehicle established, the
next step was to determine the sample population and
selection criteria. The Maintenance Directorate at the
Warner Robins Air Logistics Center was primarily a
population of convenience which contained a broad spectrum

of talents and technical proficiency. To provide as much
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variance in the data as possible, the sample was chosen

so as to include more individuals from high and low
performing groups than from average ones. Four high, four
low, and two average performing units were selected from
the output of an automated effectiveness report produced
by the Maintenance Directorate. The questionnaire was
then administered to workers from these ten different
organizations. A total of 385 useable responses was
obtained.

To reduce the data gathered from the 94
attitudinal questions to a smaller number of more
meaningful constructs, a factor analysis was performed
on the responses. This procedure yielded twenty-four
separately identifiable factors which were considered
dimensions of the attitudinal data. These dimensions
are listed in Table 3-4.

The search for relationships between these
twenty-four attitudinal dimensions and the eight measures
of organizational effectiveness was accomplished by
performing a canonical analysis on the two sets of
variables. This procedure provided sets of weights for
the variables which indicated the strength of each
variable in explaining correlations between the two
composite sets. Five sets of independent and significant

relationships were found. While these should not be
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considered as conclusive evidence that the specific
relationships do, in fact, exist; they should be taken as

strong indications that further research in each specific

area could lead to the discovery of more definitive and

substantially stronger associations. The specit.ir

i.
g

relationships are depicted in Table 3-7. |
Existence of the five multivariate relationships
between the set of attitude dimensions and the set of
effectiveness measures was suggested by the fact that five
significant canonical correlations were obtained. The
strengths of these relationships were indicated by the
squares of the canonical correlaticns (eigenvalues), and,
most importantly, the nature of these canonical relation-
ships was inferred from an examination of the sign and

magnitude of each correlation coefficient assigned to the

variables in the two sets of data (2:189; 26:69).

Of the twenty-four dimensions of the data which
were extracted by the factor analysis, ten seemed more
strongly related to the effectiveness measures than the
others. They were, in order of explanatory power:

1. Quality of Supervision

2. Satisfaction with the Decision Making
Structure

3. Confidence in Managerial Judgment
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4. Job Commitment
5. Satisfaction with Job Level
6. Individual Ability
7. General Job Satisfaction {
8. Satisfaction with Job Fit
9. Group Cohesiveness
10. Effort-Performance Relationship
The fourteen dimensions which were not as
strongly related should not be considered unimportant or
unassociated with effectiveness. It only means that in
this study with the specific sample, techniques, and measures
that were used, the ten dimensions identified above were
dominant.
Each of the effectiveness measures had at least
two and as many as eight of the attitudinal variables

related to it. The specific relationships which were

found are summarized below in their order of significance.
1. Organizations in which most workers felt
there was:
- a high quality of supervision, and
- a high degree of group cohesiveness
were generally characterized as groups which:
-stayed abreast of new technologies and

methods applicable to work activities, and
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- were relatively efficient, and
- generally anticipated problems in advance
and developed satisfactory and timely solutions to them.
2. Organizations in which most workers felt that
they:
- frequently lacked the ability to complete
the more difficult tasks successfully, and
- were dissatisfied with their job level,
and
- were relatively satisfied with other aspects
of the job
were generally characterized as groups which:
- maintained a high quantity of output, and
- were relatively efficient, but
- were somewhat slow in adjusting to new
methods.
3. Organizations in which most workers felt that:
- their jobs did not require them to perform
at their highest level of capability, and
- management frequently made errors of
judgment, and
- the work was not particularly interesting
cr important

were generally characterized as groups which:
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- were relatively inefficient, but still
- maintained a high quantity of output, and
~ possessed a high degree of flexibility to
cope with unforeseen situations.
4. Organizations in which most workers felt
that:
- their individual effort directly related to
the unit's total output, but that
- their jobs did not require them to perform
at their highest level of capability, and
- management frequently made errors of
rment, and
- their job level was too low
¢ generally characterized as groups which:
- produced a high quality output, but which
- were relatively poor in anticipating
problems in advance and in developing satisfactory and
timely solutions to them.
5. Organizations in which most workers felt:
- they were well suited to their jobs, but
that
- the general decision making structure
within the organization was not satisfactory

were generally characterized as groups which had:
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- a high proportion of individuals who
would readily adjust to new procedures but had

- difficulty staying abreast of new
technologies and methods applicable to the work activities,

and had

- difficulty in anticipating problems and
developing timely solutions to them.

It must be stated once again that the relation-
ships are between the sets of variables and not between the
individual variables themselves. Because of the interdepen-
dency that exists between variables of the type used in
this study, the effect one variable might have on the over-
all environment could vary considerably depending upon what
other conditions were also present at that time. To state,
for example, that relationship one indicates that high
quality supervision is present in the more efficient
organizations would be an incorrect interpretation of the
canonical output. While that statement may or may not,
in fact, be true, it is not what is being suggested in
this analysis. The correct inference is that when quality
supervision is combined with high group cohesiveness high
efficiency, awareness, and anticipation also seem to be
present. The implication is that when dealing with complex

variables associated with human feelings and behavior
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concentrating on only one variable at a time can lead to
erroneous and inconsistent results. It is not only the
variables but also the interaction between them that are

important.

Conclusions

This study has shown that relationships do exist
between specific dimensions of worker attitudes and
specific criteria of organizational effectiveness, and
that it is possible to identify them through multivariate
analysis. While the more general type variables which are
frequently used are more easy to deal with, the results are
much less specific, and replicative studies that follow
often show inconsistent conclusions. One answer to this
problem seems to be to use the more specific approach
when dealing with such complex areas as attitudes and
performance.

It has also been shown that the effectiveness of
organizations can be adequately measured by using the
perceptions of individuals within the groups about how well
their unit performs. For application in the organizational
behavior area at least, the more comprehensive "soft"
measures of the type used in this study are less costly and
seem somewhat more appropriate than the "“hard" productivity

measures which are frequently used.
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While these two findings themselves have made this
research worthwhile, the reiationships which were found
were relatively specific; therefore, it seems necessary to
develop more definitive conclusions from them. A major
obstacle appears, however, when one considers the limitations
of the study which were expressed in Part I. Primarily,
the results cannot be considered normative, and specific
implications for management action cannot be precisely
stated.

The population from which the sample data were
obtained was limited to civil-~service workers at Warner
Robins Air Logistics Center. Any findings must, therefore,
be restricted to that group. Additional studies using
different populations must be made before any generally
applicable conclusions can be accepted.

Since the research design did not include any
method for establishing cause and effect relationships
between the correlations which were found, it would not
be proper to conclude that they did, ir fact, exist. This
requires any specific conclusions regarding the relation-
ships to be stated as "theoretical" implications or as
postulates for management consideration.

The results of this study do indicate, however,
that specific effectiveness areas are related to specific
worker attitudes. These relationships are interpreted
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below in terms of postulates which can at least be used as
guidelines for management as well as specific areas
requiring further research. As additional studies are
made, if there is substantial support for one or more of
these postulates, they can then be stated in terms of
actions management might take to achieve a particular
effectiveness objective. For the present, however, they
must remain as theoretical implications. The following
postulates are an interpretation of Table 3-7.

Postulate 1: + Quantity + Efficiency -~ Promptness

The combination of high quantity and high
efficiency with a low promptness of acceptance seems to
be associated with:

-Increasing general job satisfaction except for
satisfaction with job level

-Providing the worker with incentives to work
himself up the hierarchical job ladder--in other words,
making him want to be promoted

-Not allowing the worker to feel he has
mastered his job--he should always believe that he can
improve his individual ability

Postulate 2: + Quantity + Flexibility - Efficiency

The combination of high quantity and high
flexibility with low efficiency seems to be associated

with:
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-Making the worker feel that his present job
does not call for him to perform at his full capability--
making him dissatisfied with the difference between his
abilities and those demanded in the job

-Not allowing the worker to become overly
committed to his job--high job commitment reduces output
by causing the worker to be concerned with other aspects
of the job, thereby slowing down production

-Unrealistic production schedules and

E organizational goals—--although the worker will lack

confidence in managerial judgment, he will still try to
meet the goals by producing more

Postulate 3: + Quality -~ Anticipation

The combination of high quality with low problem

anticipation seems to be associated with:

-Establishing reasonable production schedules and

e

organizational goals--the worker must have time to produce

i

quality work

-Making the worker feel that his individual
effort has a direct impact on the final output product
P -Making the worker dissatisfied with his job
level by providing incentives to make him want to be
promoted

-Making the worker feel that his job is not

demanding his full capabilities
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Postulate 4: + Efficiency + Anticipation + Awareness

The combination of high efficiency, high
anticipation, and high awareness of new methods seems to be
associated with:

-Developing and maintaining high quality
supervision

-Developing high group cohesiveness

Postulate 5: + Efficiency - Quantity - Flexibility

The combination of high efficiency, with low
quantity, and low flexibility seems to be associated with:

-Making the worker feel he is performing at
his maximum capability

-High individual job commitment

-Establishing realistic production schedules and
organizational goals

Postulate 6: + Anticipation - Quality

The combination of high anticipation of problems
with low output quality seems to be associated with:

-Establishing unrealistic production schedules
and organizational goals

-Making the worker feel his individual effort
does not affect the final output

-Keeping the worker satisfied with his current

job level
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-Making the worker feel he is performing at his
maximum capability

Postulate 7: + Anticipation + Awareness - Prevalence

The combination of high anticipation and high
awareness with a low prevalence of adjustment seems to be
associated with:

-Improving the flow of information within the
organization and delegating decision-making authority to
the proper level

-Making the worker feel dissatisfied with the
difference between his abilities and those demanded in the
job

Postulate 8: + Promptness - Quantity - Efficiency

The combination of high promptness of adjustment
with both low quantity and low efficiency seems to be
associated with:

-Making the worker generally dissatisfied with

his job except for job level

-Keeping the worker satisfied with his current
job level

-Making the worker feel he has mastered all
aspects of his job

Postulate 9: + Prevalence - Anticipation - Awareness

The combination of a high prevalence of adjustment
with low anticipation of problems and a low awareness of
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new methods seems to be associated with:

-A restricted flow of information within the
organization and poor delegation of decision-making
authority

-Making the worker feel satisfied with the fit
between his abilities and those demanded in the job--he
will then feel comfortable in his job and will more
readily accept new procedures

Hopefully, the findings of this research effort
will provide both impetus and direction for more specific,
additional research in this area. More definitive state-
ments pertaining to organizational behavior and management
practice can be developed once one has identified the more
specific relationships which exist between man, his

motivations, his work, and his environment.

Recommendations for Further Research

An exploratory research of this type frequently
asks more questions than it answers. Not only must this
study be replicated in a different environment to see if
the same relationships appear under different circumstances,
but also, each of the relationships that were found should
be researched further in order to more completely explain,
support, or question the results which were obtained.

Further, different attitudes and measures of effectiveness
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should be examined to see if additional relationships can
be identified.

Use of the computer to apply and develop more
complex multivariate techniques in the behavioral aspects
of management is still in its infant stage. Much further
research remains before more comprehensive, predictive
behavioral management theories can be developed. Several
specific research areas were suggested by this study.

The strongest relationship in the analysis
indicated that high quality of supervision and high group
cohesiveness had very little association with the quantity
or quality of output or with the organization's ability to
quickly cope with emergencies. While logical arguments
can be made in support of this finding, it is not one which
enjoys a great deal of support in current management
thought. Further research is certainly called for to
shed additional light on this subject. Most managers
assume that good quality supervision is one of the more
important factors leading to both high production quantity
and quality. The findings of this research suggest that
this might not be the case.

Another recommended subject for further research
lies in the area of job satisfaction. Both the quantity

and quality of output were inversely related to the
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worker's satisfaction with his job level and his job fit.

Satisfaction with job level was also inversely related to
efficiency. It would seem that high total performance is
accompanied with job satisfaction in some areas and with
dissatisfaction in others. One could, therefore, either
support or reject the premise that satisfied workers were
high producers depending on what specific job satisfactions
were being measured.

Of the twenty-four dimensions of the attitudinal
data that were found only ten had a relatively large
relationship with one or more of the effectiveness
measures. Additional measures of effectiveness should,
therefore, be incorporated in follow-on research of this
type to search for relationships that were not identified
in this study.

Along the same lines, there are many attitudes
that workers possess which were not measured in this study.
These include attitudes pertaining to job security, pay,
and worker benefits, among others. While these attitudes
are, admittedly, important, an attempt to measure all
possible attitudes would have made the questionnaire too
large to be used effectively. Since the selected sample
consisted entirely of civil-service workers, who have

much of their job security, pay, and benefits established
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by federal actions, it was decided to omit these areas in

l
E this study. Different sets of attitude questions should
% still be used in other studies, however, to obtain
additional attitude dimensions which could also have
strong relationships to specific effectiveness variables.
It has been shown that attitudes are related to

performance. The problem of not finding a relationship in

many prior studies was most likely due to the use of

either very global or general measures which clouded the
relationships or from the use of techniques which did not
consider the interrelatedness of the data, thereby allowing
the relationships to be minimized by counterbalancing
factors. The best cpportunity for finding more specific
relationships between attitudes and effectiveness is to
use more specific variables and to subject them to
appropriate multivariate analyses. Hopefully, continued
and rigorous research in the attitude-effectiveness area
will point the way toward making organizations more
effective while still improving the quality of working

life experienced by the organization members.
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APPENDIX A

QUESTIONS PERTAINING TO EFFECTIVENESS
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DIRECTIONS

The Directorate of Maintenance considers your opin-
ion to be important. This questionnaire is being adminis-
tered to assist in the evaluation of behavioral science
techniques in your Resource Control Center. The results of
the questionnaire will be of great help in determining if
what we do really changes anything.

Please do not put your name on this questionnaire
booklet. Your answers to these questions will be kept con-
fidential, and no attempt will be made to identify any indi-
vidual by name. Your frank, honest answers to each question
are desired and needed. We would like you to answer all of
the questions in this booklet. If you feel, however, that
any item requests information that you consider personal,
you may skip that question.

Please read each question carefully, then read each
of the answers civen. Choose one statement that best
describes your feeling or opinion. Then, make a mark on
the answer sheet between dotted lines below the letter
corresponding to that answer. Always make sure that the
number on the answer sneet is the same as the number on the
question. If you wish to change an answer, be sure to erase
the first mark completely. You will have as much time as
necessary to complete the questionnaire.

DO NOT WRITE IN THIS BOOKLET
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Thinking of the various items or services produced by
the people you know in your RCC, how much are they
producing?

(A) Their production is very high

(B) It is fairly high

(C) It is neither high nor low

(D) It is fairly low

(E) It is very low

How good would you say is the quality of the products or
services produced by the people you know in your RCC?
(A) Their products or services are of excellent
quality
(B) Good quality
(C) Fair quality
(D) Their quality is not too good
(E) Their quality is poor

Do the people in your RCC seem to get maximum output
from the resources (money, people, equipment, etc.) they
have available? That is, how efficiently do they do
their work?

(A) They do not work efficiently at all

(B) Not too efficient

(C) Fairly efficient

(D) They are very efficient

(E) They are extremely efficient

How good a job is done by the people in your RCC in
anticipating problems that may come up in the future and
preventing them from occurring or minimizing their
effects?

(A) They do an excellent job in anticipating problems

(B) They do a very good job

(C) A fair job

(D) Not too good a job

(E) They do a poor job in anticipating problems

From time to time newer ways are discovered to organize
work, and newer equipment and techniques are found with
which to dc the work. How good a job do the people in
your RCC do at keeping up with these changes that could
affect their work?

(A) They do a poor job of keeping up to date

(B) Not too good a job

(C) A fair job

(D) They do a good job

(E) They do an excellent job of keeping up to date
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6. When changes are made in the routines or equipment, how
quickly do the people in your RCC accept and adapt to
these changes?

(A) Most people accept and adjust to them immediately
(B) They adjust very rapidly, but not immediately

(C) Fairly rapidly

(D) Rather slowly

(E) Most people accept and adjust to them very slowly

7. What proportion of the people in your RCC readily accept
and adjust to these changes?

(A) Considerably less than half of the people accept
and adjust to these changes readily

(B) Slightly less than half do

(C) The majority do

(D) Considerably more than half do

(E) Practically everyone accepts and adjusts to
changes readily

8. From time to time emergencies arise, such as crash pro-
grams, schedules moved ahead, or a breakdown in the flow
of work occurs. When these emergencies occur, they cause
work overloads for many people. Some work groups cope
with these emergencies more readily and successfully than
others. How good a job do the people in your RCC do in
coping with these situations?

(A) They do a poor job in handling emergency
situations
(B) They do not do very well
(C) They do a fair job
(D) They do a good job ?
(E) They do an excellent job of handling these
situations
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APPENDIX B

QUESTIONS PERTAINING TO ATTITUDES
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My supervisor takes time to listen to job problems.
(A) Always
(B) Usually
(C) Sometimes
(D) Infrequently
(E) Never

Your immediate supervisor uses your ideas on how to
improve your job.

(A) Always

(B) Usually

(C) Sometimes

(D) Infrequently

(E) Never

Does your immediate supervisor use your suggestions in
job related problem solving?

(A) Always

(B) Usually

(C) Sometimes

(D) Infrequently

(E) Never

Does your immediate supervisor tell you how your job
contributes to meeting shop production goals?
(A) Very Much

(B) Much
(C) Undecided
(D) Little

(E) Very Little

Does your immediate supervisor tell you what's going on
at h igher levels of management?

(A) Very Much

(B) Much

(C) Undecided

(D) Little

(E) Very Little

My supervisor shows interest in me as an individual.
(A) Definitely Yes
(B) Mostly Yes
(C) Sometimes
(D) Mostly No
(E) Definitely No

My supervisor gives me responsibility in line with my
abilities.

(A) Definitely Yes

(B) Mostly Yes

(C) Sometimes

(D) Mostly No

(E) Definitely No
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8. I am satisfied with the feedback I receive in doing my
job.
(A) Definitely Yes
(B) Mostly Yes
(C) Sometimes
(D) Mostly No
(E) Definitely No

9. I am allowed to see the results of my work.
(A) Always
(B) Usually
(C) Sometimes
(D) Infrequently
(E) Never

10. I am helped in correcting errors I make.
(A) Always
(B) Usually
(C) Sometimes
(D) Infrequently
(E) Never

11. I help set my own quality goals.
(A) Always
(B) Usually
(C) Sometimes
(D) Infrequently
(E) Never

12. I understand how the quality of my work is measured.
(A) Always
(B) Usually
(C) Sometimes
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