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ABSTRACT

AN EMPIRICAL ANALYSIS OF AN AIR FORCE ITEM
MANAGER ROLE AND ITS RELATIONSHIPS
WITH AUTOMATED PROCESSES

By

Paul Ernest Erzen

The Problem

The Air Force Logistics Command has been a pioneer in
promoting automation of management information systems and
procedures for management and control of world-wide logis-
tics support functions. Implementation of the automated pro-
cesses has substantially changed the logistics manager's work
environment over the past ten years with more and more indi-
viduals becoming heavily dependent upon automated systems and
the systems' outputs for performance of their position re-
sponsibilities.

The research was limited to a descriptive study of the
Economic Order Quantity (EOQ) Item Manager role and its rela-
tionships with the automated data processing (ADP) systems
upon which it is dependent for information to perform various
stock control functions. Some of the basic coﬁcepts from
role analysis theory were used in examining the item man-
ager's role behavior and attitudes relating to the ADP sys-
tems' environment. The primary objectives of the study were:

1. To identify basic characteristics of the persons

performing the functions of EOQ item management in
an automated systems environment from biographical

and job activity survey data.
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2. To analyze the EOQ item manager's role relation-
ships with automated data processing systems and
the systems' products.

3. To investigate the EOQ item manager's role behavior
in terms of perceived career satisfaction, job sat-
isfaction and anxieties related to role conflict or
ambiguity situations.

4. To search for dysfunctional role behavior resulting
from role conflicts and role ambiguity related to

ADP Systems' factors within his work environment.

Study Methodology

A mail survey questionnaire was developed with role
theory concepts providing the basic conceptual framework,
The questionnaire was administered to about 50 per cent of
the EOQ item managers at each of the five Air Materiel Areas
within the Air Force Logistics Command. The survey provided
data on EOQ item managers' evaluations of the necessity of
specific ADP systems' products and also their perceptions of
ADP systems' efficacy. Information was also generated on
item manager career satisfaction, job satisfaction, and job
related anxieties.

To test the proposition that ADP systems can be a source
of role conflict and ambiguity for some item managers, two
sets of high and low groups were contrived by selecting the

20 per cent of the sample having the highest and lowest

pProduct necessity and system efficacy response scores.
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These groups' responses to the job satisfaction and the job

unxiety items were used to test hypothesis predictions.

Analysis of the data relied primarily on descriptive

statistics with limited application of a parametric test of

the equality of the means.

Findings and Implications

1 .

ADP systems' products having the highest degree of
consensus on necessity were required for performance
of primary operational tasks and decisions relating
to stock control actions. The products with the
lowest product necessity response scores usually
provided item managers information for general man-
agement type actions, and these response patterns
reflected '"'lack of agreement'" on product necessity
rather than a consensus that products were unneces-
sary.

ADP systems, when viewed as a total entity, are per-
ceived by the majority of item managers as being
highly effective.

Primary sources of role conflict and ambiguity were
related to the more general situational factors such
as: (1) excessive work load, (2) too little author-
ity for the responsibility, and (3) a lack of know-
ledge about promotion possibilities. Role overload

ranked highest as a source of role conflict.
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Examination of ADP systems as a specific source of
role conflict and ambiguity for the total item man-
ager sample indicated general acceptance of the ADP
systems' environment.
The selected "low product necessity'" and "low systems
efficacy" groups reflected significantly more job
dissatisfaction and ADP systems related role conflict
and ambiguity than the selected "high product neces-

sity'" and "high systems efficacy'" groups.
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CHAPTER 1

INTRODUCTION

The purpose of this study is to describe and analy:ze,
through the concepts and techniques of role analysis theory,
the Air Force item manager role and its relationships with
selected automated data processing systems and activities.
~We are living in a world of exploding knowledge and technol-
ogy. This explosion has had a dramatic impact on our socie-
ty, its institutions, and individual workers, managers, and
consumers. Two hurncdred years ago the gap between theory and
invention was fifty to one hundred years but today it has
decreased to approximately ten years. The constraints of
time and distance have been radically changed by technology.
Walter Buckingham stated that past experience indicates inno-
vation of the scope of automation will undoubtedly produce
serious economic and social problems.l

The technology of automation has an impact on a broad
spectrum of people and activities, but this dissertation is
specifically concerned with the Air force position of the
Economic Order Quantity (EOQ) item manager. It is designed

to investigate the influences that automated processes in

Iyalter Buckingham, Automation: Its Impact on Business
and People, (New York: Harper & Row Publishers, 1361, p 3.




the EOQ item manager's work environment have on his job be-
havior. The main objectives of the study are:

1. To identify the basic characteristics of the per-
sons performing the functions of EOQ item manage-
ment in an automated systems environment from biog-
raphical and job activity survey data.

2. To analyze the EOQ item manager's role relation-
ships with automated data processing (ADP) systems
and the system's products.

3. To investigate the EOQ item manager's role behavior
in terms of perceived career satisfaction, job sat-
isfaction and anxieties related to role conflict or
ambiguity situations.

4. To search for dysfunctional role behavior resulting
from role conflict and role ambiguity related to

ADP system's factors within his work environment.

Background
Changing Technology and the Management Function

Dr. Buckingham described '"science" and '"technology'" in
the following manner:

Science is knowledge, systematized and formu-
lated to discover general truths. Technology
is science applied to the industrial arts,
While science is concerned with understanding
technology is concerned with practical uses,
Technology includes the development of tools
that permit the sgecialization of labor
according to varying abilities. It embraces
mechanization of manufacturing, transporta-
tion commerce and agriculture, the develop-
ment of new forms of energy, the standardi-



zation of parts, the mass production of goods
and services, and automatic control systems.2

The progress of technology in the modern era can be
separated into three general phases. First, came mechani-
zation which created the factory system. The factory system,
with its specialization of labor, separated labor and manage-
ment in industrial organizations and created the environment
for Frederick W. Taylor's and Henry Fayol's work in develop-
ing some basic theories of management which have withstood
the test of time and which are considered to be major con-
tributions to present day management theory. Taylor's prin-
ciples for improving efficiency and control of managerial
processes were developed primarily from observing shop oper-
ations in organizations with several production activities
and large numbers of people. Fayol's studies identified
universal principles of management as they apply to planning,
organizing, and control. In particular, Fayol developed the

fprinciple of the universality of management functions to all
levels of management and to all types of organizations,

It was the progress in technology that brought about
the mechanization of industry and mechanization resulted in
changing management practices. The new environment which
this generated lead to the identification of management prin-
ciples by Taylor and Fayol.

A second identifiable phase concerns the extension of

mechanization into large mass production organizations whose

21bid., p. 2.
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large capital investment requirements caused a separation of
organization ownership from organization management. The
pressures of World War II for better management and increased
productivity fostered the growth of both technology and man-
agement theory. This era promoted the development and growth
of new theories in management. Such writers as Elton Mayo
and F. J. Roethlisberger studied individual and group behav-
ior within the organization and laid the foundation for a
systematic approach to the analysis of human relations in in-
‘dustry. The result has been extensive additions to and modi-
fications of the traditional '"school'" of management theory
initiated by the writings of Taylor, Fayol, and other pio-
neers in the field.

The third phase of advancing technology relates to auto-
mation and has added the elements of automatic control and
programmed decision making which is turning the industrial
organization into a more highly integrated '"whole system."
The effects of automation on management practices and related
theory are still in various stages of change and development.
However, writers such as H. A. Simon and J. G. March are add-
ing a new perspective to management by their systems approach
and decision making theories.

An extremely important factor to recognize is the com-
Pression of time resulting from the application of advancing
technology. The manager of today does not have five to ten
years available for on-the-job training. Change comes rapid-

ly and managers must expand their knowledge and comprehension






in order to keep pace. It is no longer adequate to say man-
agers accomplish goals by managing people, work, material,
and money. Technology is now forcing him to be a manager of
"systems.' The Air Force can no longer rely upon on-the-job
training, some unstructured ancillary education programs, or
even command experience to develop the type of management
talent required by a dynamic and complex automated logistics
system. Automated programs are ''tools for managers'" which
require new (and perhaps greater) skills, talents, and knowl-
edge differing from those of the past if they are to be used
for more effective and efficient attainment of organizational
goals. The potential for increased\productive output, lower
per unit cost, and faster customer service is great but the

corollary of high costs for '"mistakes'" is sometimes forgotten.

Automated Systems Impact on Management Functions

A limited survey of the literature on this subject re-
flects a variety of fairly generalized descriptive statements,
and a priori conclusions and projections. However, despite
the volume of recent writings, there appears to be very little
in the literature to assist those responsible for developing
and administering programs which must consider the direction
and rate of technological changes, and the economic and or-
ganizational effects of these changes. In other words, a
Mmanager at any level in Headquarters, Air Force Logistics
Command would find very little to help him understand the
Cause and effect relationships of actual or probable "prob-

lems" brought by automated systems or programs. In many re-






spects he is ''flying blind" with no instruments to guide his
path and steer him around serious pitfalls.

This position is supported by Dr. Norman G. Pauling,
who has been the Chief of Automation Impact Studies Division,
in the office of Manpower, Automation and Training of the
U.S. Department of Labor since August 1962.3 His article

expressed personal views based on experience gained from this

research program.

The following statements are quoted to illustrate a few

of his major points.4

The deficiencies in our knowledge are espe-
cially acute in the case of personal and
institutional effects of automation and re-
lated technological change on workers.

In this statement the term "workers' can be expanded to in-
clude managers although they are normally separated in organ-

ization and management theory writings.

In general, the existing literature in this
area has failed to yield findings from which
one may generalize with sufficient confidence
to approach solutions to the social and eco-
nomic problems accompanying technological
change.

The reporting of research findings has gener-
ally been descriptive rather than the product
of analytic statistics, with the result that,
despite some interesting empirical data, we
know very little about relationships among
these data. Where mathematical treatment has

3Norman G. Pauling, '"Some Neglected Areas of Research on
the Effects of Automation and Other Technological Change on
Workers," The Journal of Business, Vol. XXXVII, Number 3
(July 1964Y, pp. 261-273.

4Ibid., pp. 262-3.
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revealed relationships among the data, we are
still unable to give any sort of analytical
explanations of these relationships, owing to
the absence of any generalized model. The
data have, therefore, failed to produce any
useful predictive measures or to suggest ap-
propriate policies for the amelioration of the

problems which they describe.
The author also stated that there is a great need for study

replication and that the available literature needs codifi-

cation and synthesis. He identified the following areas as

having received virtually no attention, and therefore, should
be the subject of intensive research.

1. Changes in the work role and working conditions re-
sulting from technological change.

2. The effects of these changes in work role and work-
ing conditions on workers.

3. Factors affecting individual occupational choice,
commitment, and adjustment to changes in the work
role.

4. The effects of technological displacement on workers.

Dr. Pauling's findings can be restated in terms of man-

agement's work role. For example, his second statement of an

area requiring research can be restated as, ''the effects of
technological changes on the role and working conditions (en-
vironment) of organizational managers.' Current writings

provide similar material.

Leavitt and Whisler foresee information technology lead-
ing to radical changes in administrative practices. They de-
fine "information technology' as including high-speed, large

quantity information processing, application of mathematical






methods to decision making, and computer simulation of high-
order thinking. They go on to predict: (1) new sources of
managers who will be able to enter the organization at nearly
any level, (2) greater centralization with top management
assuming more of the creative functions, (3) most middle man-
agement jobs becoming highly structured and declining in
status and compensation, and (4) the line between top and
middle management becoming similar to that between hourly
workers and first-line supervisors.5

However, another author disagrees with the frequently
stated prediction that the increase in automation will re-
verse the trend toward decentralization of business manage-
ment decision making and that it will also reduce the need
for lower and middle management.6

Lipstreu and Reed conducted a two year study of the
effects of transition to automation in industrial concerns,
In phase one they developed 46 potential effects (hypotheses)

of automation, supervision and the work force which were used

to survey the 500 largest industrial organizations. This

SHarold J. Leavitt and Thomas F. Whisler, '""Management in
the 1980's," Harvard Business Review (November-December,
1958), pp. 41-48.

6John F. Burlingame, "Information Technology and De-
centralization,'" Harvard Business Review (November-December,
1961), pp. 121-126.




information was used to empirically test pertinent hypotheses

by intensive study of one industrial firm undergoing a major

technological change.7

Even though this research effort did not include

"office"

automation of the integrated data processing varie-

ty, several of their findings could be extended to "office"

automation and replicated. The following are a couple of

examples.

1.

"Automation poses greater adjustment problems for
supervisors than for workers who are transferred to
automated jobs."

About 50% of industry respondents agreed with
this hypothesis. In general the study of firm X
also supported this statement. Supervisors tended
to identify more closely with their jobs than non-
supervisory personnel. Their behavioral patterns,
based upon their conception of the organization and
their "job," has brought them relative success. Now
they are required to completely reorganize their
perceptual fields, and the case of company X was
that no well-developed program was employed to assist
them in augmenting their fields of knowledge and ad-

justing to the new environment.8

] 0tis Lipstreu and Kenneth Reed, Transition to Automa-
tion, (Boulder, Colorado: Series in Business No. 1, Uni-
versity of Colorado Press, 1964).

81bid., pp. 108-9.
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"Automation tends to shift supervisory emphasis
from employee to process."

This hypothesis was based upon the fact that
supervisors now had greater responsibility for keep-
ing machinery operating and, therefore, would be
more likely to think of themselves as being super-
visors of machines rather than men. A majority of
executives surveyed agreed with this hypothesis but
no real conclusion could be drawn from the data. In
company X, it appeared that immediately after tran-
sition to automation emphasis shifted from employees
to process. The supervisors tended to exhibit an
incredible-preoccupation-with-machinery attitude.®
""Automation makes supervisory, human relations
skills less important."

Since it is necessary for supervisors to become
more '"'machine oriented" it might appear that he need
apply less human relations knowledge and more techni-
cal skills. However, the study indicated that just
the opposite seemed true. '"The isolation of work
stations, the increased speed, and the new imperson-
ality of work appear to require that supervisors de-
velop not less but far more skill in interpersonal

relations."10

91bid., pp. 109-10.

01pid., pp. 110-11.
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This study by Lipstreu and Reed indicates that automa-
tion does have a severe impact upon the lower levels of man-
agement by changing his work environment. The pressures
which he had learned to master in his old role and thereby
gain success have now changed and perhaps increased.

In the Air Force logistics system with its rapid tran-
sition to more and more automated programs, we can logically
surmise that logistics managers are being forced to cope with
new and ever changing environment for which they may not be
adequately prepared. The technology is increasing faster
than the manager's comprehension. Even though work is being
done on this problem, more knowledge and facts are required
to prepare the manager to effectively function in the new

automated systems environment.

Organizational Environment

The numerous technological breakthroughs during the past
ten years have made possible drastic changes in the use and
relationships of human and mechanical resources. Professor
Kahn and others point out that conflict and ambiguity are two
major characteristics of our society and that neither of
these conditions will be easily resolved for they are among
the unintended consequences of two deeply ingrained trends in
modern industrial life--the increasing dominance of physical

science and growth of large scale organizations.11 The Air

11Robert L. Kahn, et al., Organizational Stress (New
York: John Wiley and Soms, 196%), p. 3.
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Force Logistics Command (AFLC) definitely exemplifies both
of these trends. The following data present a brief de-
scription of the size and complexity of the Air Force lo-

gistics support organization.

Dollar Indicators of Size12

An expression of logistics organization and operations
in terms of the familiar dollar measurement scale provides a
means for comparative evaluation of the system's magnitude.
The following are a few indicators of organization size ex-
pressed in dollars.

The Air Force Logistics Command's investment in real
property (excluding aircraft and missiles in the Command) is
approximately 1.2 billion dollars and the operating budget
totals some 2.2 billion.

A major operation is the management of a world-wide
inventory valued at about 10.0 billion; 67% of which is de-
ployed to bases throughout the world. Added to this inven-
tory annually is some 3.7 billion dollars with an equal
amount being consumed or disposed of by other means. Ex-
penditures for repair of components and accessories total 1.2
billion annually, and another major expenditure is 1.0
billion for civilian payrolls. The value of purchased com-
puters comes to 49.7 million and computer rental and mainte-

nance expenses total 11.2 million.

127he figures presented represent Air Force Logistics
Command operations for Fiscal Year 1969 and were obtained
from personnel responsible for preparing reports in the vari-
Ous areas.
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Overall, AFLC is responsible for the management of about
11.7 billion dollars of funds. As indicated by this brief
summary, Air Force logistics support operations involves
billions of dollars and is in a sense comparable to the
nation's largest corporations. For example, in 1967 General
Motors ranked first in sales volume with 20.0 billion and
assets of 13.3 billion; Standard 0il of New Jersey ranked
second with 13.3 billion in sales and 15.2 billion in assets;
and Ford Motor Company ranked third with 10.5 billion in

sales and 8.0 billion in assets.13

Urit Indicators of Size

Another way of looking at the magnitude of logistics
support operations is through indicators of volume and
numbers of items. The following are some representative
figures of AFLC organization and operations.

Total personnel authorized

(Jun 68) . . + . « .« .« . . 139 Thousand
Number of computers in

operation (Sep 68) . . . . 132
Warehouse Space (Jun 68) . . 27.7 Million Sq. Ft.

Maintenance Shops & Hangar
Space (Jun 68) . . . . . . 20.1 Million Sq. Ft.

Administrative Space
(Jun 68) . . . .« . o . .. 10.3 Million Sq. Ft.

Line Items of Inventory
carried (Jun 68) . . . . . 1.7 Million

13"Fortune's Director of the 500 Largest U.S. Industrial
Corporations,' Fortune, June, 1968.
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Number of retail demands
received (FY 68) . . . . . 15.0 Million

Components and Accessories
repaired annually (FY 68). 2.8 Million

Tons of Freight Moved (AMA
originated, FY 68) . . . . 568,848 Tons

A more detailed breakout of the personnel strength
figures show that the organization is composed of 3,524 Air
Force Officers, 12,627 Airmen, and 122,849 civilians. Fifty-
eight thousand of the 122,849 civilians are General Schedule
(GS) employees of which about 15,000 are high grade positions
(GS-11 and above). When the 3,524 officers are added to the
high grade civilians, there are some 18,524 employees who
would fall into a general classification of managers. The
annual total base pay for the 15,000 civilian managers alone

comes to some 182.8 million dollars.

Application of Automation Technology

The Air Force logistics support organization has been a
leader in promoting automation of management information
systems and procedures for management and control of logistics
support functions. Automated methodologies have been develop-
ed for the repetitive routine subprocesses and, with in-
Creasing knowledge, experience and improved hardware, the
organization has continued to expand and integrate individual
Components into larger interrelated systems. Currently, the
Air Force Logistics Command (AFLC) utilizes 170 separate
automated processes within the logistics management structure.

These processes vary in size and complexity but some indica-
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cation of general magnitude may be illustrated by the inven-
tory Management Stock Control and Distribution System (D0O32)
which took three years to develop and 300 man-years of
effort., The D032 system receives automated data inputs from
32 other automated systems and provides inputs for 36 auto-

mated systems.14

The magnitude of operations by itself gives an indica-
tion of the management efforts and problems involved in oper-
ating an effective logistics support system, However, the
military must also cope with a high degree of uncertainty
which further complicates management planning and program-
ming functions. Providing for national defense today carries
a world-wide commitment. The uncertainty of possible out-
breaks of conflict makes the planning of force deployment
difficult and subject to rapid change. This environment cre-
ates a need for a fast, accurate, and responsible logistics
system composed of the 'best' nan machine methodologies and
programs available. There is no question that this requires
continuous application of the best management organization
and techniques available.

One of the characteristics reflecting these changes is
that the first tier of management in logistics support organ-
izations is one of managing logistics within the framework of

a large number of automated systems as contrasted to a decade

14U.S. Department of the Air Force, Air Force Logistics
Command, Interface of Automated Data Processing Systems,
(Wright-Patterson AFB, Ohio, 12 January 1968).
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ago when the task was one of managing logistics based prima-
rily on the efforts of a large number of people. People
maintained physical records and physically filled requisi-
tions and physically computed requirements and stock levels
as well as performing many other physical logistics activi-
ties. Today many of the more routine activities have been
programmed for computer operations changing the logistics
managers working environment. Professor Kahn, et al., point
out that such change invalidates the experience of the indi-
vidual, and that as his experience becomes more and more
irrelevant, his dependence on expertise approaches the infi-
nite.

The world for which their advice could have

been useful we have no longer with us. One

does not speak the language ?E computers

from common experience . . .

This continuing trend in the automation of "office work"
and routine decision making is creating a changing environ-
ment for the formal management role in the organization's
hierarchical structure. For the Air Force to cope with and
take advantage of the creative forces generated by advancing
automated methodologies, empirical testing and evidence is
required to factually reflect the fundamental expectations
and behavior of individuals performing such managerial roles.
Top levels of logistics management require an understanding

of the environmental impact of automation to overcome unan-

15kahn, op. cit., p. 4.
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ticipated dysfunctional aspects and to initiate actions
based upon objective information rather than upon guesses or

an emotional response.

Limiting the Problem for Empirical Research

The problem is that the implementation of automated
processes in the Air Force Logistics Command's organization
has changed logistics managers' work environment. Techno-
logical changes produce new areas of specialization which
have a direct bearing upon many of the job activities and
their organizational relationships. With this increase in
automation of '"office functions,'" actual operations being
performed emphasize process flows and synergistic functioning
of a "system" as well as performance within a bounded func-
tional area. The buffers between specialized functional
activities are being bypassed to the point where the actions
of one individual or organizational process has a direct in-
put into one or more other specialized functional activities
thereby directly affecting the job activity and job behavior
of these individuals.

One of the great inherent needs of any organization is
dependability of role performance. The interdependency of
organizational production processes require each member to
carry out his role in a predictable manner. Further, as an

organization becomes more complex with more specialized activ-
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ities, the degree of interdependence increases requiring

greater conformity in the performance of organizational

roles.16

The Air Force Logistics Command (AFLC) has undergone
major changes with the development of computer sciences and
the implementation of automated methodologies. The result
appears to be that logistics managers are put under pressure
fur an even higher degree of dependence and conformity in the
performance of their roles. However, the relatively rapid
and far reaching changes resulting from implementation of
computer technology tends to create a working environment
that is less familiar. In other words the more complex auto-
mated system demands greater reliability and conformance in
role performance but at the same time creates conditions of
greater uncertainty regarding role performance expectations,

Professor Weick points out that organizational stability
and lengthy periods of interpersonal contact increases famil-

iarity with organizational pro:esses which results in greater

predictability of individual or group behavior.17 Or in

other words, changes within an organization reduces conform-
ity and predictability in job behavior.
The results of environmental changes in the Air Force

Logistics Command appears to be that logistics managers are

16Joseph A. Litterer, The Analysis of Organizations
(New York: John Wiley § Sonms, Inc., 1965), pp. 319-320.

17Karl E. Weick, '"Laboratory Experimentation with
Organizations," Handbook of Organizations. Edited by James
G. March. (Chicago: Rand McNally § Company, 1965). p. 214.
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being exposed to increasing degrees of role conflict and
ambiguity. Discussions with people in the organization cre-
ate the impression that logistics managers frequently feel
that the '"system' is running them and that they are unable to
direct and control their functional work efforts effectively.
Professor Kahn, et al., theorizes on this subject as

follows:

. « « it is not the conformity requirements

alone that creates problems of conflict and

ambiguity. Conflict and ambiguity seem rath-

er to be emergent problems, arising from the

demand for successful conformity under condi-

tions of ceaseless and accelerating changes.

To the costly ideology of bureaucratic con-

formity is added the i§ony of conflicting and
ambiguous directions.

The Specific Research Area

Time and resources necessitated study of only a small
segment of the effect of automation technology on the employ-
ees of the Air Force Logistics Command organization. There-
fore, the research effort was limited to the Economic Order
Quantity (EOQ) item manager and his relationships with Auto-
mated Data Processing (ADP) systems and system's products.

The item manager's position within the Air Force has op-
erational responsibility for stock control. The Air Force de-
fines stock control as the management required to insure that
materiel and supplies are adequate and are stocked geographi-
cally to meet current military requirements most economicallv

An item manager is assigned a specific group of items and it

18Kahn, op. cit., p. 6.
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is his responsibility to: (1) compute the Air Force reauire-
ments for these items, and (2) control the distribution of
assets world-wide to include rationing when necessary for
items in short supply. The title EOQ Item Manager identifies
those item managers in the Air Force responsible for the man-
agement of assets meeting the economic order and stockage
criteria.l?
The current stock control system has become standardized
at all of the Air Materiel Areas (AMA's), using a 7080 com-
puter data system with package programming and file mainte-
nance being accomplished at lleadquarters AFLC. The end re-
sult is that the EOQ item manager in performing his stock
control functions is almost totally dependent upon the re-
ports and other management data provided by two major ADP
systems: (1) D062--EOQ Buy Computation System, and (2) D0O32--
Item Manager, Stock Control and Distribution System. In ad-
dition, he receives a few reports from a relatively new ADP
system: D143B--AMA Edit, Index, and Routing Subsystem.
Relying upon role theory concepts and research methods , 20
the basic field research effort considered automated proc-
esses as being, in effect, ''role senders' exerting pressure
upon EOQ item managers (the focal role) and thereby becoming

an important factor in formulating item manager role behavior.

y.s. Department of the Air Force, U.S. Air Force Sur;1-
Manual, AFM 67-1 (Washington D.C., 14 October 1968), Vol. "'7
Part one, Chapter 8, p. 8-1.

207he conceptual framework and definitions involved in
role theory are presented in Chapter II.
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It was theorized that automated processes influence the
formulation of role behavior in a manner similar to individ-
uals who hold expectations about what the incumbent of a
focal role should do. In other words, from a conceptual
viewpoint a programmed procedure can place demands upon a
manager to perform job related activities which in effect

can be similar to demands imposed by human superiors.

ngotheses

Two general hypotheses were developed to direct the de-

velopment and structure of the empirical research effort.

1. Automated processes within the EOQ item manager's
organizational environment act as a role sender im-
posing demands upon the item manager role which are
factors in influencing EOQ item manager role behav-
ior.

2. If automated processes are in effect role senders
influencing role behavior, then automated processes

are potential sources of role conflict and role

ambiguity.

Overview of Thesis Organization

Chapter II contains a discussion of the conceptual frame-
work for development of the research design,and Chapter III
presents a detailed explanation of the research methodology
including sample selection, survey instrument construction unu
administration, and analytical techniques. Chapter IV de-

scribes some basic characteristics of EOQ item managers by
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presenting a biographical and work data profile. Analysis
of the survey data and findings are presented in Chapters V
through VII. The last chapter contains a summary of the

research effort, its findings and conclusions.



CHAPTER II
CONCEPTUAL FRAMEWORK

The Role Theory Approach

Role theory is the part of social psychology which deals
with the behavior of individuals and their cognitions of
various dimensions of their environment. It provides a
practical means for developing an empirical study since it
offers a useful way of looking at group member behavior and
cognition, and can be operationalized to actual situations.l

Since the environment of an individual occupying a
position is a key to effective job behavior, and since
pressures on the individual affect his perception of the
environment, role theory concurrently offers a way of look-

ing at the item manager as an active and a passive factor

in analyzing role behavior. Intuitively, it may be inferred

that understanding the environment and eliminating dysfunc-
tional pressures are key elements to making the item mana-
ger's future performance more effective.

Many definitions of the term role have been presented
in scholarly literature representing different disciplines

and varying viewpoints within a discipline. Gross, Mason

lpruce J. Biddle, The Present Status of Role Theory,
Columbia, Missouri: University of Missouri Press, 1961, p.2.

23
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and McEachern, after reviewing much of the literature on

role, determined that most authors' definitions and concep-
tualizations of role contain three basic ideas or elements:
(1) social locations, (2) behavior, and (3) expectations.

Their conclusion was that even though some fundamental dif-

ferences existed, most authors on role were addressing the

same phenomena--individuals in social positions behave with

reference to expectations.2

People do not behave in a random manner; their
behavior is influenced to some extent by their own
expectations and those of others in the group or
society in which they are participants. Some authors
have included this idea in the concept of status or
position, others in role, but nearly all include it

somewhere.

Role theory deals primarily with patterns of behaviors
or other characteristics which are common to persons, and
also with a variety of cognitions held about those patterns

by social participants. The conceptual distinctions of role

theory center around a description of the behavioral pat-

terns or of the cognitions.“v5

Gross, Mason and McEachern in their review of the

2Neal Gross, Ward S. Mason, Alexander W. McEachern,
Explorations in Role Analysis (New York: John Wiley and

Sons, 1965), p. 17.

3Ibid., p. 17.
4

Biddle, op. cit., p. 2.

SProfessor Biddle states that the concept of cognition,
as applied in role theory, deals mainly with two types of
orientation: beliefs and values., He goes on to explain
these as follows. '"Expectations--a cognition consisting of
a belief . . . held by a person for an aspect of another.
Norm--a cognition consisting of a value . . . held by a per-

son for an aspect of another. p. 12.
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literature on role theory suggest that definitions and con-

cepts of role theory fall into three broad classifications:

(1) Normative cultural patterns--what is expected of an

incumbent of a particular role or status. In short, role

is viewed in terms of behavior standards and not actual

behavior. (2) Orientation to the situation--role viewed as

an individual's definition of his situation with reference

to his and others' social positions. (3) Behavior of actors

occupying social positions--role defined in this manner refers

to what actors actually do as position occupants.6
In essence, role theory is fundamentally concerned with

two aspects of the relationship among men: the normative,

and the behavioral. The very fact that such a dichotomy is

useful immediately presents some problems from an operational
viewpoint.

First, in the literature on role, researchers have
reached no precise definitions of the terminology used.
Biddle stated that the reception of the role orientation
was enthusiastic but that litt.e integration had appeared.

Authors are at odds with one another over terms,

concepts and propositions constituting the field, or
indeed ove; what phenomena role theory purports to

deal with.

However, Professor Biddle also goes on to point out

that role concepts have utility and seem to be easy to

operationalize since a large number of reported theoretical

6Gross, Mason and McEachern, op. cit., pp. 11-15.

’Biddle, op. cit., p. 3.
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and empirical studies are making use of the same role terms

and concepts.
Secondly, each side of the above dichotomy may be sub-

divided. For example, in a normative sense, a role can be

segmented into expectations for the behaviors involved as
well as the expectations for personal attributes and quali-

ties. Gross, Mason and McEachern also suggest that most

authors have used the role concept to embrace the normative

element of social behavior.$8 However, this study primarily

relates to the behavioral aspects of the Air Force item

manager role in relation to one major element of his work

environment, and will only briefly consider some of the

attributes involved.

Basic Terms and Definitions

Linton who is credited with initially solidifying the

role concept describes a role in terms of status:

A status, in the abs=ract, is a position in a

particular pattern (of social behavior) . A
status, as distinct from the individual who may occupy

it, is simply a collection of rights and duties. A
role (then) represents the dynamic aspect of status.
An individual is socially assigned to a status and
occupies it with relation to other statuses. When he

puts the rights and duties which consgitute a status
into effect, he is performing a role.

It is clear that Linton views role not as normative but as

behavioral, and is using the term status, in a sense, as

the normative.

8Gross, Mason and McEachern, op. cit., p. 17.

9Ralph Linton, The Study of Man (New York: D. Appleton-
Century Company, 1938), pp. 113-114.
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Gross, Mason, and McEachern do not believe that status

is as inclusive as Linton suggests. They distinguish between

status and office in the following manner.

The term status would then designate a position
in the general institutional system, recognized and
supported by the entire society, spontaneously evolved
rather then created, rooted in the folkways and mores.
Office, on the other hand, would designate a position
in a deliberately created organization governed by
specific and limited rules in a ligited group more
generally achieved than ascribed.

With respect to an occupational position, Davis indicated
that a position may be both a status and an office--the first

when viewed by the public, and the second when viewed by a

particular firm.11 So in terms of these distinctions, office

will be analogous to position, and this study will use the
term position in its examination of the item manager role.

Role Defined. '"A role is a set of related cognitions

maintained for a person or position by himself or another."1?

An individual's role then is defined by: (1) his own expec-

tations and (2) the expectaticns of others in his environ-

ment. These expectations influence his perceptions and

behavior.

If one wishes to look at the behavior of the individual,
in a specified work situation, he is in effect viewing the
role behavior of that individual. Role behavior is the

action or behavioral part of role.

10Gross, Mason and McEachern, op. cit., p. 57.

11Kingsley Davis, Human Society (New York: MacMillan,
1948), pp. 88-9.

12piddie, op. cit., p. 5.
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Role Set. If a role then is a set of expectations

about the behavior and attributes of an individual in a
given position, a key factor in role analysis is the identi-
fication of the definers of the role, i.e., those positions
which hold relevant expectations for the focal position.

The definers of a given role, including the focal role, may
be referred to as a role set.

Some role theorists adopt the view that a position is

an element of a network or system of positions. Professor

Kahn used the term role set to reflect this construct. The
organization is visualized as a vast fish net in which each
knot represents a position and each line a functional rela-
tionship. The positions are structured into a role set by
virtue of the work-flow, technology, and the authority
structure of the organization.13 A person's role set may
also include individuals who are related to him in other

ways--close friends, family and others within or outside

the organization who are concerned with his behavior in his

organizational role.

Role Expectations and Sent Role. Members of a person's

role set depend upon his performance in some way--either

through reward or through dependence which affects their own

performance or status. Gross, Mason and McEachern state a

particular position has no meaning apart from other positions,

and an investigator focusing on a particular position must

13Robert L. Kahn, et al., Organizational Stress (New
York: John Wiley and Sons, 1964), p. 13.
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specify the other positions with which his analysis will be

concerned.14 This is due to the fact that incombents of

these positions have a vital interest in the performance of
the focal position and they develop beliefs and attitudes
about what should and should not be done as part of the focal

role. These prescriptions held by members of a role set are

called role expectations. The role expectations are commu-

nicated in various ways to the focal person influencing his

role behavior. Kahn, et al., expressed this concept as

follows:

The crucial point for our theoretical view is
that the activities (potential behavior) which define
a role consist of the expectations of members of the
role set, and that these expectationi are communi-
cated or '"'sent'" to the focal person. 5

Sent Role and Role Perceptions. The numerous acts

which make up the process of role sending are influence
attempts directed toward the focal person and are intended

to bring about conformity with the expectation of the senders,

Such acts are labeled role pressures. The sent role then

is the means by which the organization communicates to the
position occupant the do's and don'ts associated with his

position., However, individuals respond to the sent roles in

terms of their perceptions which may be different. So, there

is not only a sent role, but also a received role in terms

of an individuals perceptions and cognitions of what was

sent. It is this received role, the individual's personal

14Gross, Mason and McEachern, op. cit., p. 50.

15Kahn, et al., op. cit., p. 15.
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perception of the situation, which acts to influence his role

behavior.

Conceptual Basis for Study Design

If a role consists of a set of expectations about the

performance and attributes of an individual in a given posi-
tion, a key factor in analysis is the identification of the
role definers, i.e., those who have relevent expectations--

the role set. However, specifying the complete role set

frequently causes problems. Access to each member of the
role set may be difficult because of the large number of

individuals involved. Furthermore, the degree of influence

of each member of the role set is often very difficult to
identify. Consequently, including the expectations of all
members of the role set may give as distorted a picture as
not having identified some members.

Role theory literature recognizes that any given posi-

tion cannot be completely described until all other positions

to which it is related have been specified. However, a com-

plete relational specification is impossible to deal with
empirically so a specific research problem normally takes
into account only a limited set of role definers. Gross,
Mason and McEachern state that in studying a particular
position (a focal position), it may, for some purposes, be

adequate to consider its relationships to only one other

position (a counter position). They termed the concept a

dyad model and it provided the basis for designing this study.lh

16Gross, Mason and McEachern, op. cit., p. 5I.
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A COUNTER POSITION
\/\/

74 FOCAL POSITION

Organizational Factors in Role Analysis

In the literature on role theory we find a worker's
role behavior to be the product of forces resulting from role

relationships. This occurs because the role set constantly

brings influence to bear upon the focal role incumbent which
serves to regulate his behavior in accordance with his per-
ception of the role expectations held for him.

In role theory, organizational variables are normally
assumed to be sufficiently universal and stable to be treated
as independent of the particular individuals in the role set.
In other words, the basic concepts used in role theory con-
cern relationships and behaviors between individuals occupy-
ing given positions within the formal organization structure.
Organizational factors (e.g., structure, functional special-
ization and division of labor, reward system, and physical

properties) dictate the major content of a position, but a

person executes the activities. Organizational factors are

recognized as variables but are usually assumed to be inde-

pendent of the variables being measured and analyzed. Pro-

fessor Kahn stated:

What the occupant of that office is supposed to
do, . . . , is given by these and other properties
of the organization itself. Although human beings
are doing the '"supposing' and rewarding, the
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structural properties of organization are suffi-
ciently stable so that they can be treated as
independent of the particular persons in the role

set. For such properties as size, number of echelons,
rate of growth, the justifiable abstraction of organ-
izational proY?rties from individual behavior is even

more obvious,.

Computerized Processes as a Role Sender. Abstracting

organizational properties is logically sound and justified

for the research efforts reported by Professor Kahn and others.
However, it appears conceptually sound to extend the constructs
of role theory analysis to specifically include an organi-
zational variable wherever it can be operationally defined

and shown to be a major factor directly influencing role
behavior in a particular position. Therefore this study is

an attempt to relate an organizational factor--automated pro-
cesses--to the behavior of a specific management role--the

item manager. From the concepts involved in role theory, it
seems logical to hypothesize that the item.managers' per-
ceptions of the computer activities affecting his job per-
formance will be a factor in formulating his role behavior.

The computer performs certain programmed activities and

executes routine programmed decisions which may be viewed as
role sending intended to bring about conformity in the behav-
ior of the focal role incumbent. Even though the computer

Is an inanimate object without the psychological character-
istics of a human being, the item manager must still inter-

aCt with this "machine" in order to sucessfully perform his

assigned tasks.

17Kahn, et al., op. cit., p. 31.
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The communications with the computer are not oral, but
in some written or other coded form that establishes a defi-
nite interdependency which must influence item manager's
role behavior. This relationship is important in the moti-
vation of the item manager's role behavior. It is a defin-
able factor influencing his attitudes and beliefs about what
he should and should not do as an item manager. Therefore
certain automated processes have been specified as the role
sending counter position for this study.

Item Manager as the Focal Role. The focal position

selected for this dyad model design was that of an economic
order quantity (EOQ) item manager. The rationale for this
selection rests in two areas. First, a major portion of

the item manager's job activities is directly dependent upon
computerized processes, and it is therefore reasonable to
expect the position incumbent to consider this factor in
defining his own role and hences in his role behavior.l8
Second, the position is clearly defined, and its relationships
to computer processes are the most direct and highly struc-

tured within the Air Force Logistics Command (AFLC).

Role Consensus

The focal role incumbent is an integral member of his
own role set and his own views are most relevant. In a sense,

each person is a role-sender to himself. He has a conception

———

_ 18A study by Robert N. Smith, "OOAMA Model IM Study Group
Final Report" (Unpublished report, Hill AFB, Utah, Ogden Air
Materiel Area, 1966), found that item managers, on an average,
Spent 58 per cent of their time working with computer products.
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of his position (and the counter-position) and a set of atti-
tudes and beliefs about what he should and should not do
while in that position.l? Analysis of the responses from

focal individuals is a primary consideration in this thesis.

Role Consensus as a Variable

A matter of critical importance to the research design
and subsequent analysis is whether consensus (agreement) on
the role for a particular focal individual may be treated
as an empirical variable subject to study and analysis.

Many role concept formulations have assumed that consensus

on role definition exists among members of a group. In other
words, consensus is not treated as an important variable in
role formulation.

However, Gross, Mason and McEachern expressed the
thoughts of several authors on the importance of consensus.
It was their contention that consensus on role definition
was an important factor affecting the functioning of social
systems. After an extensive review and analysis of prior
writings involving consensus, they came to the following

conclusion:

That the members of a social system, whether a
dyad of a total society, must agree among themselves
to some extent on values and expectations is a matter
of definition. The point we have been trying to under-
score is that the degree of consensus on expectations
associated with positions is an empirical variable,

19Kahn, et al., op. cit., p. 17.
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whose theoretical possibilities %ntil recently have
remained relatively untapped.Z20,2l

Affects of Nonconsensus

Considering consensus as a variable, what then could
result from nonconsensus? Logically, conflict is a product
of nonconsensus on role definition and this then can create
tensions and anxiety for the incumbent of the focal position.22
Some authors have chosen to relate these tensions to role con-
flict and role ambiguity. This study will also consider
role conflict and role ambiguity separately since both can
lead to tension and anxiety which may produce dysfunctional
job behavior adversely affecting job performance.

Newcomb, Turner and Converse believe that the sources
of role conflict problems encountered by the individual try-
ing to carry on his end of a behavioral relationship may be
classified according to whether the role prescriptions
facing the individual are (1) unclear, (2) excessive, or

23 In other words, an individual's

(3) mutually contradictory.
role conflict may be due to (1) ambiguous role expectations

levied upon him, (2) "role overload'" where the role demands

20Gross, Mason and McEachern, op. cit., p. 43,

2lFor support of this position see A. R. Lindesmith and
Anselm L. Strauss, Social Psychology, revised edition,
(New York: Dryden Press, 1956, pp. 383-385,

22¢, Osgood, '"Cognitive Dynamics in Human Affairs,"
Public Opinion Quarterly, Summer, 1960, p. 341,

23Theodore M. Newcomb, Ralph H. Turner and Phillip E.
Converse, Social Pszpholo§% (New York: Holt, Rinehart and
Winston, Inc., 1965), p. 4,
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become to heavy for him to fulfill, or (3) when there is no

apparent way of simultaneously and effectively coping with
two different role expectations.

Nonconsensus and Operational Performance. The fact

that nonconsensus or role conflict exists is relatively
unimportant unless it can be related to operational per-
formance. A study by Kahn and Wolfe of role pressures on
the occupants of certain positions showed that where individ-
uals were subjected to more demands than they could reason-
ably fulfill, they experienced significantly more on-the-job
tension, less job satisfaction and less confidence in the
organization. However personality factors modified both
the degree of overload experienced and the means of coping
with such overload.?2*

A study by Getzels and Guba indicated that those instruc-
tors at a military school who experienced role conflict also

tended to be ineffective when measured by their peers.25

The implication related in a study by Smith indicates
a stronger relationship. In an experimental group, the
researchers paid some members not to enter a discussion
while the other members remained unaware of the arrangement.

The productivity of the experimental group dropped sharply

~ 24R. L. Kahn and K. M. Wolfe, "Role Conflict in an Organ-
lzation," in Conflict Management in Organization, ed. by

K. Boulding (Ann Arbor, Mich: Foundation for Research on
Human Behavior), 1961.

257, W. Getzels and E. G. Guba, "Role, Conflict, and
Effectiveness: An Empirical Study," American Sociological
Review, 1954, pp. 164-175.
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as compared to the control group. When the experiment was

repeated and all group members were advised of the situation,

experimental group productivity did not vary from the con-

trol group.26

In summary, role theory presents a systematic way of
looking at the relationships of group members and the effect
each has on the other. It provided terminology and defini-
tions which aided the construction, implementation and re-

porting of the empirical research.

26g, E. Smith, "The Effects of Clear and Unclear Role
Expectations on Group Productivity and Defenses," Journal
of Abnormal Social Psychology, 1955, pp. 213-217.
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CHAPTER III
RESEARCH DESIGN AND METHODOLOGY

The stated purpose of this study is to describe and
analyze, through the concepts and techniques of role theory
and analysis, the Air Force item manager role and its rela-
tionships with selected computer programmed activities. The
methodology presented in this chapter was designed to fulfill

this purpose.

Method of Data Acquisition

The role set for this investigation is comprised of one
focal position (EOQ item manager) and one counter position
(automated processes--D062, D032, and D143B). Study of the
role and role relationships required determination of an
effective and economically practical method of data collec-
tion. Despite the inherent limitations of mail survey meth-
ods, this method best fitted the needs of the study for three
reasons. First, the alternatives of personally interviewing
and/or observing was economically impossible. Second, a
highly structured method of data generation, which would
allow statistical comparisons, was necessary. Third, anonym-
ity to encourage ''true' expression of personal judgments and
opinions could be more effectively conveyed by the mail sur-

vey method.
38
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Questionnaire Design and Construction

Part I--Ttem Manager Profile and Classification Data.

The objective of the first part was to generate information
which would provide a profile of the item manager and also
describe some of the basic factors and characteristics re-

lated to the position. A screening question was included to

insure that only EOQ item managers completed the survey.
Twenty additional questions were asked under the following

headings: personal data, organization and unit of assign-

ment, weekly work load data, work experience, education,

training, and items managed. A space was provided for any

comments a respondent wished to make.

Part II--Necessity of Computer Products. An EOQ item

manager is provided approximately fifty-six separate and dis-

tinct computer printouts. The purpose of Part II was to ob-

tain an item manager's evaluation of how necessary these pro-
ducts were for the performance of his item management tasks.

Each computer product provided EOQ item managers were identi-

fied by product number and title. Each item manager surveyed

was asked to evaluate the necessity of each product on a sev-

en point semantic differential scale.

Part III--Confidence in Automated Data Processing Systems,

The purpose of Part III was to ascertain current atti-
tude of the item managers toward the automated systems upon

which they must depend for a major portion of the information

required to do their job. Interviews with Headquarters Air

Force Logistics Command (Hq AFLC) staff personnel and review
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of information systems literature provided five basic vari-

ables (timeliness, accuracy, usefulness, clarity, and depend-

ability) which are considered necessary for an effective in-

formation system. Each item manager was asked to rate each

automated system on the basis of these five variables. In

addition, a question was specifically designed to obtain a

measure of opinion regarding man-machine relationship with

these automated data systems. Two questions relating direc-

tly to the item manager's supervisor were also included.

Part IV--Career Satisfaction Instrument. Six items

were constructed for the career evaluation part of the survey.
The items were designed to obtain data on the item manager's
attitude toward a career in item management in general rather

than his attitude toward the specific EOQ item manager posi-

tion occupied at the time of the survey.

Part V--Job Satisfaction Instrument. A job satisfaction

instrument was constructed to obtain data on the item man-
ager's attitude toward the position he currently occupied.
The ten items were designed to gain an expression of opinion
from the item manager concerning his personal feelings of

satisfaction or dissatisfaction concerning specific aspects

of his job.

Part VI--Job Related Tension Instrument. In Part VI the

objective was to obtain a measure of job related tension and

anxiety. The instructions to the respondent item managers

were as follows:

All of us occasionally feel bothered by cer-
tain things in our work. The following is a



41

list of things that sometimes upsets people.
Please circle the number after each state-
ment representing the phrase which most occur-
ately reflects how frequently you feel both-
ered by each of these situations.

The items generated were based upon two objectives.

1. There must be several items in this part which could
be directly related with key characteristics in the
previous parts of the survey to allow comparisons
and analysis.

2. There must be a number of questions which could allow
an assessment of the source of an item manager's
anxieties, if any. As previously indicated, writers
in the area of role theory and analysis have found
role conflict or ambiguity situations can develop
anxieties in the behavior of role incumbents. Items
were included in an attempt to determine if certain
conflict situations produced job related tensions.

The questionnaire became longer and more complex than

was originally invisioned. Since it was not possible to ob-
tain the breadth and depth of information required by using
a short questionnaire, which is generally considered more
conducive to generating responses, the decision was made to
physically design the questionnaire in a compact booklet for-
mat, This was more costly and time consuming but the result
wW#s a physically compact questionnaire with fifty per cent
fewer pages. The 89.5 per cent response rate justified the

intensiveness of the questioning and the additional cost of

the questionnaire design and publication.
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Field Test

The original draft of the survey was developed based
upon study and analysis of the Air Force Logistics Command's
(AFLC) publications, academic literature, interviews with
AFLC staff personnel, and a visit to the Warner Robins Air
Materiel Area (WRAMA) at Robins Air Force Base, Georgia.
Even with the best available advice and guidance, there was
no assurance the survey would be understood by job incum-
bents. Therefore, testing the questionnaire in the actual
item manager environment was considered essential. To con-
serve time and provide for direct feedback, a decision was
made to visit two Air Materiel Area (AMA) organizations and
personally administer the questionnaire to at least twenty

item managers at each AMA,

Sacramento Air Materiel Area (SMAMA). The first AMA

visited was at McClellan AFB, California. Arrangements were
made to administer the questioanaire to individual groups of
at least five item managers from four branches selected by
the branch supervisor. A private room was used to insure
pPrivacy and encourage free expression. The item managers
completing the questionnaire were most cooperative and did
not hesitate to express their comments. Apparently working
in small groups where all group members were acquainted aided
freedom of expression. The Sacramento field test resulted in
two major changes a?d several minor wording clarifications.
1. 1In Part II, the computer products of two other auto-

mated systems were added: (1) Item Manager Stock
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Control and Distribution System (D032), and (2) AMA
Edit, Index and Routing Subsystem (D143B).
2., In Part III, the number of choices was reduced, in-

structions expanded and the question format revised.

Also, their suggestions resulted in adding a ques-

tion on the supervisor's ability to provided techni-

cal assistance concerning the automated systems.
Parts IV, V and VI presented no problems and the item man-
agers expressed a positive attitude toward being given an

opportunity to express their opinions regarding the role of

item management.

Ogden Air Materiel Area (OOAMA). The second AMA visited

was Hill AFB, Ogden, Utah. Arrangements were again made to
administer the questionnaire to individual groups from four

branches. However, in one instance item managers from two

branches were combined and completed the survey as one group.
The result was a noticeable decrease in the expression of

comments after the surveys had been completed.

The corrections and additions developed from the Sacra-
mento field test had been incorporated into the questionnaire

for the Ogden test, and the respondents had no apparent diffi-

culties with the survey. However, the additional questions

did increase the average time required to complete the survey

from thirty-five minutes to fifty-five minutes. The accept-

ance of the questionnaire was still positive with active ex-
pression of opinions.
It was noted that the D032 system seemed to cause more

problems than the D062 system. Apparently D032 tends to
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"machine pace'" the item manager more than does the D062 sys-
tem. As one item manager stated, "The system dictates exact-
ly how I must handle an action so if it doesn't fit you have
to make an erroneous action; you 'play games' with the sys-

tem." In general these item managers expressed consistent

comments on their inability to effectively communicate with

the automated aspects of their job. For example, one said,

"Even when there is an obvious error, there is no one you
can go to who is able to correct it."

In summary, the field test proved to be absolutely es-
sential for clarifying and completing the questionnaire. A
preliminary and relatively superficial analysis of the re-
sults indicated the basic objectives of the research were
valid and that the survey would produce the desired data.

However, it was recognized that this small sample was not

representative and that the conditions could have produced

substantial biases.

Sample Selection and Size

Since the research concerns the functions of EOQ item
management in its working environment, the most desirable
and logical source of factual data would be the item managers
themselves. To fulfill the requirement of obtaining results
which could be generalized for the Air Force population of
item managers, a sample was drawn from the population of itenm

managers located at five geographically dispersed Air Materiel

Areas (AMA's). The objective was to obtain a sampling of
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approximately 50 per cent of the population at each AMA.

Table 1 shows the number of item managers at each AMA and

the number selected for sampling.

TABLE I
EOQ ITEM MANAGER POPULATION AND SAMPLE SIZE

EOQ Ttem Manager

Air Materiel Area Population Sample Size
Sacramento AMA 230 120
Ogden AMA 249 120
Oklahoma City AMA ' 532 260
Warner Robins AMA 254 130
San Antonio AMA 400 200

TOTALS 1,665 830

The decision to survey approximately one half of the
EOQ item managers was a compromise between the ideal of a

total census and the opposite extreme of the smallest accept-

able random sample. A census was too costly and time consum-

ing and a small random sample would not provide the desired
degree of confidence in any consensus that occurred. Also a
small sample would not provide a sufficient number of cases
in many of the subgroups to permit application of non-
parametric statistical techniques in the comparison and anal-
ysis of data. In other words, a primary objective in determ-

ing the sample size was to avoid having to rely on the 1less
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powerful small sample statistical techniques. The result
was a compromise decision to establish a sample size of about

one half of the population.

Questionnaire Administration

The desired method of distributing the questionnaire was
by mail to each randomly selected item manager. But, after
visiting three AMA's and talking to division chiefs, branch
chiefs and personnel people, it was determined that individual
mailing addresses were not readily available; it would require
a special effort by each AMA; and it would cause excessive
delay. However, each of the visited AMA's stated that they
would assist in administering the survey and would make dis-
tribution of the questionnaire through the normal organiza-
tional channels provided the survey was sanctioned by their
headquarters. Another reason for going through organizational
channels was that government employees are advised not to ans-
wer questionnaires from outside sources concerning their jobs.

The Supply Operations Division of the Air Force Logistics
Command reviewed the research project and proposed question-
naire, and agreed to assist in its administration. The author
completed the working details which involved: (1) writing the
transmittal letter of instructions, (2) informally coordinat-
ing requirements with the five AMA's by telephone, and (3)
physically assemblying and mailing the questionnaire package
to the Requirements and Distribution Division Office at each
AMA. The Requirements and Distribution Office at each AMA

made selective distribution to item managers in each of the



47

branches. The item manager was provided with: a question-
naire, a pre-addressed return envelope, and instructions to
complete the questionnaire and mail it.

Throughout the distribution process, respondents were
assured that their reply would be held in confidence, used
only in an aggregate, and their identity would remain anony-
mous. This was considered essential for encouraging the re-
spondent to reflect his true opinions and observations. Even
so there is no guarantee that the individuals did not attempt
to select answers which they might feel are the '"right" re-
sponses. To help overcome any such tendency, the question-
naire was clearly identified with the School of Systems and
Logistics with no reference to the Air Force Logistics

Command.

Questionnaire Mailings and Returns

A total of 830 questionnaire packages were mailed on 19
July 1968, to the Requirements and Provisioning Branch Chiefs
of the five Air Materiel Areas. The branch chiefs were in-
structed to randomly distribute the questionnaire to EOQ item
managers. Instructions on the questionnaires requested the
item manager to complete it within two weeks from the date of
receipt and mail it in the attached pre-addressed envelope.

The first returns were received on 28 July, seven days
after mailing. By the 23rd of August, thirty-five days after
the mailing, 656 questionnaires had been returned without a
need for follow-up action. This represented an overall re-

turn rate of 79 per cent. Four of the five AMA's had a re-
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turn rate of 81 per cent or higher. The response from the
other AMA was only 49 per cent. A telephone follow-up was
made with the branch chief and this action raised the re-
sponse to 77 per cent by the 6th of September, forty-nine
days after the initial mailing.

With the return of 743 questionnaires out of the 830
mailed, a decision was made to cut off the returns and pro-
cede with the tabulation and analysis of the data. The 743
responses represent an overall return rate of 89.5 per cent
which is considered excellent for mail surveys and well above
the average for doctoral dissertations.1

Table 2 gives a breakdown of questionnaires mailed and

returned.
TABLE 2
QUESTIONNAIRE MAILING AND RETURN DATA
Questionnaires Questionnaires Per cent
Air Materiel Area Distributed Returned Returned
Sacramento AMA 120 114 95.0
Ogden AMA 120 105 87.5
Oklahoma City AMA 260 242 93.1
Warner Robins AMA 130 128 98.5
San Antonio AMA 200 154 77.0
TOTALS 830 743 89.5

lcarter V. Good, Introduction to Education Research (New
York: Appleton-Century-Crofts, 1963), p. 485. The author
reported that the mean percentage of questionnaire returns
for 204 doctoral dissertations at Teachers College, Columbia
University was 71 per cent; and 59 research studies reported
in the "Journal of Educational Research' was 81 per cent.
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Statistical Techniques

The nature of the data and measurement scales developed
in the questionnaire survey restricts the types of statisti-
cal techniques suitable for description of the data and the
analysis or relationships. The highest order of measurement
scale applied in the research questionnaire is ordinal. An
ordinal scale defines only the relative position of an object
or individual with respect to a characteristic, and does not
specify the actual distance between positions. In other
words, with ordinal measurement scales we are limited to
statements of 'greater than'", "equal to'", or '"less than"; we

can not make correct statements as to how much greater or how

much 1ess.2

The fact that the interval positions on the scale are
not known suggests the need for caution in interpreting the
statistical measure used to represent response variability.
Therefore, this study relied primarily on percentage frequen-
cy distributions to reflect both the central tendencies and
the dispersion of the responses to the semantic differential
scales used in the survey instruments. The arithmetic means
and standard deviations were also computed to assist in anal-
ysis of the data.

In addition to descriptive analysis of survey responses,

a technique was required to determine whether a comparison of

2Claire Sellitz; et al., Research Methods in Social
Relations, revised edition, (New York: enry Holt ompany,
', P. 411.
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responses by specific groups of item managers indicated agree-
ment or disagreement in their responses to job satisfaction

survey items and anxiety survey items. The statistical tech-

nique for testing the significance of the difference between
two distributions was the large sample parametric test of the
equality of the means. Description of the technique is pre-
sented in the appendik.

The testing for differences between variables did not
necessarily indicate a causal relationship. A cause and
effect relationship requires a more exacting research design

criteria than was possible in this study. However, testing

for differences was important for gaining insights and search-
ing for strong implications of possible causal relationships.
With these inferences and implications it was possible to
isolate and describe areas of general consensus concerning
the inherent characteristics of the EOQ item manager role in
its relations with automated processes.

An IBM 1620, model II corputer was used to tabulate
questionnaire data, establish rankings, and compute percent-

ages, means and standard deviations.

3Research literature states that there are three neces-
sary and sufficient conditions for establishing causal rela-
tionships in hypothesis testing. For example, Claire Selltiz
et al, op. cit., p. 94, states these as: ..."(1) evidence of
concomitant variation--that is, that the causal variable and
the dependent variable are associated; (2) evidence that the
dependent variable did not occur before the causal variable;
a{ld.(3) evidence ruling out other factors as possible deter:
mining conditions of the dependent variable."
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Limitations of the Study

The design and implementation of almost any empirical
study has limitations when tested against the proven theories

and procedures of scientific research methodology, and this

study is no exception. However, the presence of such limita-

tions does not necessarily invalidate the contributions or
findings of empirical research provided these compromises of
the "ideal" research design are recognized and accepted.

The imposed constraints of time and resources severly
limit both the scope and content of the research effort. For
example, a much more effective research program could have
been designed had it been possible to complete a thorough
initial pilot (exploration) study to seek out the most prom-
ising variables and relationships for specific testing.

Limitations are noted in the analysis chapters<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>