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~ N Abstract

- _— .
This research effort measured the effectiveness of
the Air Force Institute of Technology School of Systems
and Logistics Supply Management Option. Graduates
provided feedback and data on the usefulness of their
graduate education in the performance of supply duties.
The target population was all supply officers who
graduated from AFIT and ére currently on active duty in

supply jobs. This population was divided into two

subpopulations: supply management optién graduates and

non-supply option graduates. Surveys were maileQﬂjfgtﬂﬁrQ.

..168 supply officers who have graduated from AFIT. The

response rege”ggsﬂﬁng per cent with 103 of the surveys
returned.  The survey consisted of three parts. Part I
was biographical data; Part II included questions on
supply tasks; and Part III involved questions on skills,
concepts and techniques learned at AFIT. The data were
analyzed using a mean score differentiation for each of
the questions from Parts II and III of the survey. The
differences between the two subpopulations were analyzed,
along with the differences of the mean scores within the
subpopulations. Research results indicate that there is
little difference between the usefulness of the supply
option and other options taken by supply officers. The
results indicated the supply management option was

effective.
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AN EVALUATION OF THE EFFECTIVENESS OF THE AIR FORCE
INSTITUTE OF TECHNOLOGY'S SUPPLY MANAGEMENT
OPTION AS PERCEIVED BY OPTION GRADUATES

I. Introduction

Background

The purpose of the Air Force Institute of Technology
(AFIT) is to provide "education and training to meet Air
Force requirements in scientific, technological, managerial,
medical, and other fields as directed by Headquarters United
States Air Force (HQ USAF)" (16:1). One such field is
supply. Through the graduate supply management option, AFIT
exposes supply officers to the technology and theory of
supply management with particular emphasis on assets and
organizational productivity (9). The curricula provides
students an opportunity to acquire skills needed to meet the
supply community's requirements for personnel well-versed in
logistics areas (9).

In the course of this thesis, the reviews of the AFIT
evaluation programs were researched as well as the documen-
tation to support the initiation of the supply management
option. There were few files on the supply management option
available. A conversation with Lt Col James Masters, HQ
USAF/LEXY, indicated that the establishment of the supply
management option was an internal initiative by AFIT and few

files were available (20). It was difficult, therefore, to




determine that the current curriculum was a deliberate and
conscious effort to meet a specified Air Force need. Other
sources of information on the program were also reviewed for
information on the supply management option. These sources
were Program Review Committee (PRC) records and Annual Course
Reviews (ACR) (25). Again, there was little useful inforﬁa-
tion about the development of the supply management option.

The PRCs and ACRs included information such as trend
statistics. These statistical trends were divided into the
three major areas of concentration: Graduate Engineering
(GEM) , Graduate Logistics (GLM), and Graduate Systems (GSM).
The data were collected by surveying the graduate student
population. However, these surveys and trends do not present
the information by specific options such as supply (2:49-84).
Therefore, their utility as indicators of program satisfac-
tion may be misleading. Because no trend data were developed
for specific options within the general programs, positive
and negative factors impacting the specfic options within the
general programs could not be determined.

Specific Problem

Since no specific data have been gathered on the supply
managément option, the effectiveness of the education
received by the graduates is difficult to determine. To
determine if the program is effective, empirical data which
measure the effectiveness must be gathered. The purpose of

this thesis is to collect data to determine if the supply

management option is effective,.




Hypotheses and Research Questions

There is one central research question to be answered
in this thesis: 1s the supply management option at AFIT
effective? The hypotheses are:

Ha: Graduates of the supply management option

percieve the supply management option to be more
useful in the performance of supply duties than
supply officers who graduated from other options.

Ho: Graduates of the supply management option perceive

the supply management option to be no more useful
iﬂ the performance of supply duties than supply
officers who graduated from other options.

The test of these hypothes;s will provide an answer as
to the effectiveness of the supply management option at AFIT.
Sub-research questions to be answered in the process are:
What is educational effectiveness? How can it be measured?
What has been done in the past to evaluate AFIT programs?

I1f the graduates of the supply management option
perceive their ability to perform supply tasks was improved
as a result of having taken the supply management option,
then the supply management option may be termed "effective".
Scope

The scope of this thesis is limited to those aspects of
program evaluation that will test the hypotheses and answer

the research questions. Primarily this project is limited

to an assessment of student perceptions of the relative




RO

P

.
e
-

-~

e ¥
> o

<8,

-
' %

‘. 1 (Y - - Y
.-a?.'*.k’...‘l}_ﬁ‘,h a"t“'-.l‘o'l".Q -‘l‘ 4'!..‘.!,4\.4‘ aéo'.. B 5 I 4‘“‘.. ) .0 q.n,. o WS oY

importance of their graduate education to the tasks they
perform and the importance of the tasks. These perceptions
will be evaluated using data gathered by surveying all
current active duty supply officers who graduated from AFIT
and are presently assigned to supply positions. The survey
will gather specific biographical data and feedback on how
much the graduates perceive the supply program helped them
in 18 specific tasks. These tasks were identified as tasks
that most supply officers perform as determined by a job
inventory conducted by the Air Force Occupational
Meésurement Center (23). The survey for this thesis also
included an assessment of how the graduates perceived the
degree to which 15 concepts, processes, and techniques
taught at AFIT helped them perform the 18 tasks. The 15
concepts, processes, and techniques are identifed in the
Graduate Evaluation Program. (2:49-82)

Limitations

The limitations represent specific parameters on the

-gscope of this research effort, These limitations help

define and clarify the topic areas included in the research.
These limitations are:

l. This study is limited to supply officers who are
graduates of AFIT programs.

2. The tasks and duties are those specified in
research conducted by the Air Force Occupational Measurement

Center (OMC).




3. The concepts, processes, and techniques are limited
to those 15 items outlined in the Graduate Evaluation
Program (2:49-82).

4. Six weeks were allowed for data collection. This
time frame coupled with overseas locations of some of the
graduates may have influenced the return rate of the surveys
from those locations.

5. Graduates who did not respond to the survey could
influence the interpretation and analysis of the data. The
data collected, therefore, may not represent the entire
population's perceptions. However, the Central Limit
Theorem may be expected to compensate for the lack of
response (6:213).

6. The supply management option subpopulation is 28
officers. The supply officer subpopulation who graduated
from other options is 140 graduates. Because the supply
management option sub-population is small, a low response
rate may not provide an adequate number for a definitive
evaluation.

Assumptions

l. The data collected from Occupational Measurement
Center (OMC) is assumed to be accurate and correct.

2. The 15 concepts, processes, and techniques used in
Part II of the survey instrument represent the basic areas

taught at AFIT. It is assumed that these 15 areas are used
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most often by graduates of the supply management option. No
academic areas other than the 15 areas identified in Part II
of the survey are included in this study.

3. It is assumed that the responses given by the
subpopulations of graduates are accurate assessments and
evaluations of the gquestions in the survey.

4. It is assumed that the method used to analyze the
data will accurately assess the perceptions of the
graduates. The basic data analysis method is predicated on
a method used by Lyman Porter in evaluating perceived
deficiencies in different levels of management. Since
supply officers represent the management of the supply
career field, it is assumed that application of Lyman
Porter's method will yield reliable results.

5. The findings of this study are of relevance and
importance to AFIT and the Air Force. The results are
assumed to be important and relevant because they could
reveal deficiencies in the supply management option program
as perceived by the graduates. These findings could be used
to make adjustments to the existing supply management
option.

Definition of Terms
Educational effectiveness-the ability of the graduates

to transfer what they learned to the job environment.




Professional Military Education (PME)-PME is resident
and nonresident education conducted by Air University to
develop professional qualities.

Professional Continuing Education-traditional resident
instruction, on-site instruction, seminar presentation,
correspondence course presentation, and workshops that
relates to a profession.

Technical Training-technical training is skill-oriented
training conducted in residence at a specified technical
training school or through On-the-Job Training (0JT).

Supply Management Option: The particular AFIT option
which provides education in the theory and principles of
supply management to supply officers.

Supply Mapagement Option Subpopulation-supply officers
who graduated from the AFIT supply management option.

Non-supply Management Option Subpopulation-supply
officers who graduated from AFIT options other than the

supply management option.
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II. Literature Review

This chapter reviews current literature on educational
programs and course evaluation techniques. It also reviews
past theses concerned with evaluations of AFIT programs with
the purpose of focusing the effort of this thesis.

Educational Effectiveness

Educational effectiveness is a term not easily defined.

It is a term that takes on different definitions depending upon
the conditions and circumstances of its use. Using the
traditional dictionary definition, effectiveness is "concerned
in, or having the functions of producing effect; producing a
decided or decisive effect; equipped, for, and ready for
service."™ Synonyms for the word are active, capable,
competent, and adequate (28).

In this thesis, effectiveness of educational programs will
be reviewed in terms of educational programs and quality.
Educational programs were researched because it was found that
types of educational programs determined the methods used to
evaluate those programs. Quality, on the other hand, was
congsistently linked with effectiveness. Therefore, before the
effectiveness of the AFIT program could be evaluated, a method
of evaluation had to be determined and the subjective aspects
of quality and effectiveness delineated.

Evaluating Educational Programs

Robert M. Gagne and Leslie Briggs discussed methods which

evaluated instructional design, student performance and other
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facets of instruction (13). Two methods Gagne and Briggs

discussed were formative and summative evaluation techniques.
Both of these techniques are used in the Air Force for
evaluating educational programs. The formative method is used
predominaiely in the technical training evaluation process
because it is an iterative process. The formative method
evaluates programs during their development. The summative
process, on the other hand, evaluates an entire program for the
"summed" effects of the program. Therefore, the difference
between the formative and summative methods is actually based
on the time in which they are used during program development.
Summative and formative methods were analyzed in this thesis
because both had potential attributes or characteristics that
could be used in evaluating the AFIT program,

Formative Evaluation Technique

Gagne and Briggs define the formative evaluation technigue
as, "formative evaluations provide data on the basis of which
to revise and improve the materials, the lesson plans, the
performance tests, and indeed the entire instructional system"
(13:37). Evidence of an instructional program's worth is
needed to make decisions about how to revise the program while
it is being developed (13:291). While this is an accepted
method of evaluation, the purpose of this thesis is to evaluate
the entire supply management option and its effectiveness. The

formative method could be used in future research on the supply

management option if it is found that a particular course needs
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further examination. However, for the intent and purpose of
this study, the summative method is more applicable.

Summative Evaluation Technique

The summative evaluation technique reviews programs as
complete entities., According to Gagne and Briggs, "the
evaluation is called summative because it is intended to obtain
evidence about the summed effects of a set of lessons making up
a larger unit of instruction”™ (13:293). Therefore, the
summativé evaluation is concerned with the effectiveness of an
instructional system, course, or topic"™ (13:293). These
characteristics form the basic principles to be used in this
thesis.

The summative evaluation technique will be modified in
this thesis because effectiveness, as defined in this work, is
concerned with the transfer of learning. The objectives of the
individual courses are not the primary concern. The net effect
of the courses upon the graduates and their ability to apply
what they learned to their job is the key focus. As indicated,
the evidence sought in a summative evaluation is learning
outcomes (13:294).

As previously stated, the principle objective of this
thesis is to measure the effectiveness of the supply management
option. That objective will be met by analyzing feedback from
the graduates on use of their education in the performance of
their duties. Therefore, the net effect of the skills,

techniques and processes learned at AFIT is the focus of
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measurement. This is consistent with the summative evaluation
technique. Areas such as intellectual skills, problem-solving
ability, attitudes, information, and motor skills can be
measured (13:294). These areas closely resemble parts of the
current AFIT Graduate Evaluation program. The perceived
usefulness of these educational outcomes by graduates forms a
baseline from which to proceed to evaluate the supply
management option. The evaluation of the supply management
option will measure the effectiveness of the program.

Quality and Effectiveness Perspectives

There are many ways to view quality and effectiveness.
This section reviews perspectives and opinions of experts
dealing with the issues of quality and effectiveness in
educational programs.

In reviewing aspects of quality, several different
perspectives were found. Alexander Astin reviewed what he
termed traditional approaches to measuring quality in
education. These approaches were: the nihilist view,
reputational measures, resource measures, outcome measures, and
value added measures (3:18). He stated a high quality
institution: knows what is happening to its students; gives
both the faculty members and administrators clear-cut
opportunities to develop their academic skills under minimally

threatening conditions; and has a system of measurement and
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feedback on student development that enables it to make
appropriate adjustments in program or policies when the need
for change or improvement is indicated (3:15).

The goals set for a quality institution are important to a
graduate school. AFIT fulfills what Astin termed quality in
" that it has an established program for each of the three
‘ characteristics of a high quality institution (2).

In another article, "Queueing Up for Quality: The Politics
of Graduate Programming," Tucker and Mantz described the nature
3 of quality with a quote from a Supreme Court Justice who said,
y "the concept of 'quality' in education shares at least one
characteristic with pornography--it has no agreed upon
definition™ (27:11). Tucker and Mantz focused on the problem
! of instituting graduate programs in a university environment
and the elusiveness of the term gquality in assessing a program

and the associated politics.

o v ol it

A denial of a program is always subject
to rebuttal on the basis of denial of
quality. If quality can not be defined

A with precision, who can rebut an argument
that a denial of a program is a denial of
an essential ingredient in the building
of a quality institution. (27:14)

- -
~ .

Furthermore, the Committee on an "Assessment of Quality-
Related Characteristics of Research-Doctorate Programs in the
United States”™ addressed the difficulty in defining quality.

Cited in their report:

12
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Quality...you know what it is yet

you don't know what it is . But

that's self-contradictory. But some

things are better than others, that is,

they have more gquality. But when you

try to say what quality is, apart from

the things that have it, it all goes

poof! There's nothing to talk about.

But if you can't say what quality is,

. how do you know that it even exists?

5 If no one knows what it is, then for all

9 practical purposes it doesn't exist at

-- all. But for all practical purposes it

. really does exist. What else are the
grades based on? Why else would people
pay fortunes for some things and throw
others in the trash pile? Obviously some

i things are better than others...but what's
the "betterness'?...50 round and round you

¥ go, spinning mental wheels and nowhere

! finding anyplace to get traction. What

the hell is quality? What is it? (1:13)

-~

T e i

Kirkwood (1985) wrote an article on quality in graduate
education in which he stated "one of the persistent criticisms

leveled at graduate schools is that they neglect outcome

-

studies" (18:5). He said that "educational quality has no

= ol

universal definition, in part, because we consider education in
terms of aspiration as well as of excellence" (18:6). He
quoted Carl Becker in the article who said, "It is important
every so often to look at the things that go without saying to
be sure they are still going" (18:7). Program feedback and
constant surveillance are means of ensuring that a program is
doing what we think it is doing.

An article on an evaluation at the University of Houston

-

focused on five indicators for review. Two of the indicators

were "quality of instruction and learning" and "program value

y, e e e
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or uniqueness" (7:144,145). The quality of instruction and
learning were assessed "by current students and recent
graduates" and "faculty advising and reward systems that
support instruction" (7:144). The program value/or uniqueness
was measured by "new knowledge/applications/development of
skilled practitioners, the value to soqiety of graduates, and
the productivity and recognition of graduates" (7:145). These
two indicators were of interest because they related directly
to the objective of this thesis - ‘the effectiveness of the
supply management option. This effectiveness will be based on
the perceptions of the graduates, their responses to the survey
and how they perceive the usefulness of their education in the
performance of their duties.

Richard Millard discussed four definitions of quality in
his article "Assessing the Quality of Innovative Graduate

Programs" First he discussed the nondefinition aspect of

quality already presented (21:41-42). His second definition of
quality stated that quality "relies on a social consensus and
takes the democratic aspects of thg first definition seriously"”
(21:42). The definition of quality is "what all people, or
most people, or knowledgable people agree upon" (21:42). The
third definition he presented was "essentially the Platonic
idea of the Good"™ (21:42). He finds fault with this definition
in that "one tends to look for the quantitative process
characteristics of that 'best' institution and apply them

across the board regardless of other institutions mission or

14
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circumstances™ (21:43). His fourth definition stated that "the
quality of an educational institution or program is a function
of its effective utilization of resources to achieve
appropriate educational objectives™ (21:42-43). Millard's
article delineates how clearly defined objectives for a program
are necessary before a quality assessment can take place
(21:43). Thus, by clearly defining the objectives of the
supply management option and comparing them to the results of
the survey, the effectiveness of the supply management option
can be determined.

Millard also discussed the relationship between program
objectives and institution objectives. "Are the graduate
programs an integral part of the total institutional mission,
or are they add-ons for whatever reason - income, prestige,
expediency, political pressure, and so on"™ (21:45)? Another
side of the same argument is brought up when he stated:

Institutions that establish graduate
programs due to external pressure of
a professional group, or a particular
clientele(sic), or due to the temporary
availability of special funding -
programs that involve objectives not
in harmony with the total institutional
mission - may find not only their program
support and quality in jeopardy but also
that program continuance constitutes a
threat to the integrity and quality of
the institution itself. (21:46)
The relationship between Millard's point on institution
objectives and this thesis effort is that the supply management

option should be an integral part of the AFIT program and not a

reflection of an outside influence.
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Hence, there are two points from Millard's article which
are important to this thesis. The first is that a program
should have clear objectives. The second is that the
objectives should be in consonance with the program and
institution. The evaluation of the supply management option's
effectiveness will be measured against the objectives AFIT has
established as an institution for the supply management option
and how the results of meeting those objectives are serving the
needs of the graduates in the field. This is the key
difference in the way technical training is measured from the
method used to evaluate graduate education. Technical training
has specific criterion objectives and specific tasks which can
be measured at the end of a block of instruction or course in
very specific terms and conditions. Education is a development
process and measuring the benefits of that process is different
than assessing one's ability to drive a truck.

Robert Ebel wrote an article on reforms in public
education. He had what he called three radical proposals, the
first of which was a call "for evidence that an educational
program is effective in producing learning"™ (11:375). He
discussed that in the wealth of plans to improve education
"almost always the emphasis is on the attractiveness of the
process"” (11:375). He stated that "the prevailing assumption
is that, if the process 1ooks good, the product will also be
good™ (11:375). He then entered into the issue of the
availability of evidence which is also an important aspect of

this thesis., He stated:
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1f evidence on the effectiveness of an
instructional program can be obtained, it
should be provided. But can it be? Are
not some of the outcomes of instruction |
subtle and intangible? Are not some ‘
unforeseen? Are not some too complex too be
measured by the usual means? Are not some
apparent only after years of experience
4 . and maturity? To this host of questions there
is a host of answers., No important outcome
of instruction is intangible. To be important,
it must make an observable difference in
behavior. If it does, it can not be intangible.
1f it does, it is measurable, because all that
l measurement requires, fundamentally, is the
observation of differences. (11:375)

Ebel's article parallels a major point of this thesis in

measuring the difference in behavior of the graduates of the

supply option. Thus, to find a means of measuring the
effectiveness of the program is also a means of measuring the
benefit graduates received from the program.
An article in the Annual Review of Psychology discussed

the transfer of learning:

Considering the importance of positive

transfer for effective training in organ-

izations, it is distressing that so little

theorizing and applied research has been

done. One exception is continuing program

of research by Baumgartel and his associates

(Baumgartel et al 1978) on the nature of

those factors which facilitate the adoption

of new concepts and practices following

management development programs. (29:532)
This idea of the transfer of learning is important to this
thesis. The transfer of learning by the supply option
graduates from the supply option program to their jobs is one

aspect of effectiveness that will be measured by the survey.
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Effectiveness, as used in this thesis, will be a measure

that will take into account many of the points reviewed in the
articles. It will be a measure of the quality of the supply
option. It will be reviewed in terms of the objectives of the
AFIT program and the objectives of the supply option. The
effectiveness measure will also look at the transfer of
learning and the summed effects of the supply program on the
graduates of the supply option. Effectiveness, then, will be a
measure of the transfer of the skills, concepts, and techniques
that the graduates of the supply option use in their jobs.

Air Force Institute of Technology Theses on Program Evaluations

This is not the first evaluation of an AFIT program as a
thesis effort. Past evaluations have looked at various aspects
of the graduate programs and the utility of these programs to
the graduates.

Hart (1965) conducted a study of "the utilization of the
education received, the extent to which the course objectives
were met, and the evaluation of the curriculum" of the graduate
logistics school (16:7).

Hart concluded :

The Graduate Logistics Program is fulfilling the role,

mission and objectives for which it was designed. It does

provide an education selected logisticans and will

"provide each student with the managerial tools both

quantitative and qualitative necessary to solve complex

logistics and weapons systems problems. (16:5)

His research, therefore, supported the concept and intent of

AFIT's role.
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In 1969, Mozzo and Martinez performed a study to "develop
a general method or approach to use job information to
determine education requirements for logistics officers"
(22:63) . Their recommendation emphasized the use of job
analysis techniques in validating requirements for courses and
job requirements in logistics (22:97).

Hale and Rooney (1971) performed a study to determine if
there was a significant difference between the holders of a
graduate degree from AFIT and those officers who had no
graduate degree (15:11). Thirteen logistics utilization fields
were targeted (15:14). These fields included the areas of
Director of Material, Systems Program Management,
Communications and Electronics, Missile, Avionics, Aircraft
Maintenance, Munitions, Supply, Fuels, Supply Services,
Procurement Ménagement, and Logistics (15:11). The authors
concluded "that the performance of graduates is superior to
that of non-graduates on certain aspects of the managerial job"
(15:¢4 . The aspects of the job where the graduates'
performance was superior were in decision making, performance
style, planning, communication, and general evaluation (15:40).
As a result of this study, the benefits of a graduate education
in logistics-related areas are more apparent. However, the
degree to which the supply program option at AFIT is more
~useful than other program options for supply officers is a

question which this thesis hopes to answer.
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In 1979, Brown and Hollingsworth analyzed "the usefulness
of the AFIT School of Systems and Logistics" (8:1). Their
objective was "to determine the extent to which graduates have
used the knowledge obtained from their graduate education in
follow-on assignments™ (8:10). They concluded: (1) that the
promotion chances of the graduates were improved; (2) the
program, overall, was useful; (3) the graduates perceived their
supervisors as favorable to the educational program; and (4)
the educational courses were useful (8:57). The last
conclusion of the study was that the graduates felt that their
assignments after graduation to be inappropriate (8:57). This
conclusion, which is of note to this thesis, is that the
graduates assigned to lower organizational levels perceived
their assignments to be less appropriate than those assigned to
higher level positions (8:57).

This last perception noted is important because AFIT does
not see its mission as a training ground for the next
assignment. One reason may be that overall benefits of the
AFIT education may not be fully realized by the graduate for
several years. Furthermore, for the AFIT program to be
evaluated as "effective"” it should be useful to more than one
small group who obtained certain level assignments. If the
program at AFIT is only beneficial to a limited number of
people who obtained certain level or types of jobs, an argument
could be made that AFIT is a training ground for certain jobs

and is not beneficial to an entire career field.
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The usefulness of the Contracting and Acquisition
Management Program as perceived by the graduates was measured
by Gillette and Wayne (14:10). Again, the results of the
survey of graduates indicated that the graduates felt that
their education was useful to them in the performance of their

; duties (14:107-108).

‘ In June of 1989 a study was conducted by Johns and Ray
comparing the usefulness of an AFIT program to similar programs
provided by civilian institutions. Tﬁe particular program of
interest to them was the Facilities Management Program. The
researchers found that the civilian institutions weré providing
"an equivalent education in the context of course content "

) (17:55). However, Johns and Ray also stated that the graduates

: of civilian institutions offering similar programs felt their
program to be more useful than the AFIT graduates (17:57). The

" disadvantage that the civilian institutions had was their non-
USAF orientation (17:58).

X Mashburn (1984) conducted a study on the education and

' training of Marine Corps combat engineers. The methodology

used in his thesis to gather data was of particular interest

and tormed a baseline for development of the methodology for
this thesis. He performed a type of job inventory on combat
engineers and evaluated their education and training in terms
of the tasks they performed. The particular results of the

study were not as important to this effort as the method

- - e -

employed to gather the data (19).
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There are four points to be made as a result of reviewing
AFIT theses. The review helped to focus this effort in
determining a method of evaluating AFIT programs and suggests
several things about AFIT programs. First, reviews of AFIT
programs have value. Second, past theses have methodologies
which can be, and are worth replicating. Third, there is more
than one way to evaluate a program. And fourth, there is a
demonstrated concern regarding the education programs in which
Air Force officers participéte.

Literature Review Summary

This literature review began with a review of the terms
quality of education and effectiveness of education and a
discussion of how elusive these terms are. Thoughts and
opinions on the terms of quality and effectiveness were
reviewed. The ochap3review set the framework within which the
operational definition of educational effectiveness was derived
for this thesis. Past evaluations of AFIT programs served to
limit the scope of this work and prevent the duplication of
work that has already been accomplished evaluating AFIT
programs. Further, the literature review helped lay the
foundation for the methodology to assess the effectiveness of
the supply option. Finally, the literature review answered the
key research questions: wWhat is educational effectiveness? How
can it be measured? What has been done in the past to evaluate

AFIT programs?
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II1I. Methodology

The purpose of this chapter is to outline the
methodology used to gather empirical data necessary to test
the research hypothesis and to answer the critical research
question. This methodology is divided into four sections:
1. A discussion of the population
2. Justification of the survey approach
3. A discussion of the instrument
4. A review of the data collection plan
Each section will be explained along with ité relation to the
central research question as stated in Chapter I: "Is the
supply management option at AFIT effective?"™ Note that the
term "effective™ has its own operational definition as used
in relation to this study. The hypotheses to be tested are:
Ha: The graduates of the supply management option
perceive the supply management option to be more
useful in the performance of supply duties than
supply officers who graduated form other options.
Ho: The graduates of the supply management option
perceive the supply management option to be no
more useful in the performance of supply duties
than supply officers who graduated from other
options.
The test of these hypotheses form the answer to the central

research question.
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Population

The total population'of AFIT graduates is comprised of
28 supply officers who graduated from the AFIT supply
management option and 140 supply officers who graduated from
other AFIT options. The graduates of the supply management
option are the subjects of particular interest. They are
currently assigned as supply officers in various positions of
management ranging from base level to Headquarters Air Force
staff.

Justification of Survey Approach

A mail survey approach was selected to gather the data.
The mail survey afforded the graduates time to think and
reflect on their responses to the questions posed. Since the
purpose was to measure the transfer of knowledge acquired at
AFIT to their working environment (per operational definition

of effectiveness), careful consideration of each question by

the respondents was necessary. The large amount of data
required made use of a telephone interview impractical
(12:72) . Since the subject officers are in assignments
worldwide, individual interviews or methods other than a mail
survey were not practical or possible (12:72).
Instrument

The survey instrument is provided in Appendix A. The
dimensions of the instrument used in this thesis are intended

to give the requisite insight into the effectiveness of the
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supply management option and to provide data with which the
effectiveness of the program can be measured.

A three-part survey instrument was developed to answer
the topical research question. The survey was designed for
this particular research project and for longitudinal
studies. The survey was approved by AFIT. The Air Force
Manpower and Personnel Center (AFMPC) provided the names and
locations of the specific AFIT graduates (26).

Part I of the survey consists of questions relating to
biographical data. This biographical data identified the
function in whiéh the officer is working, grade, time in the
supply Air Force Specialty Code (AFSC), organizational level,
and other pertinent data.

Part II of the survey was a modification of Lyman
Porter's work on "Perceived Deficiencies in Need Fulfillment
as a Function of Job Level" (24). Porter's study was to
"investigate the differences in perceived deficiencies in
need fulfillment at all levels of management from the first
level supervisor to the presidential level" (24:376). He
investigated "13 items classified into a Maslow-type need
hierarchy system, i.e., security, social, esteem, autonomy,
and self-actualization needs"™ (24:376). Through a systematic
progression of questions, he was able to make a quantifiable

determination of need satisfaction in these areas.
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A form of his questioning technique was used in' this
survey. It was adapted by replacing Maslow's needs with th:.
needs of a supply job. It measured how well graduate educa-
tion was perceived to have served the needs of the graduates
4 and thereby, quantified and measured need fulfillment.

The methodology to make the determination of perceived

v satisfaction by the graduates was a small modification of

' Lyman Porter's original work. The subject areas in this part
| of the survey were divided into three pairs of questions.

The first pair of questions under each subject asked the

B

responaents to indicate: (1) how much time they spent doing
that particular task and (2) how much time they should spend
doing that task. The responses were scaled on a Likert
scale response format of 1 to 5 (12:255-258).
The second pair of questions asked the respondents to
N indicate: (1) the importance of the task and (2) how
important should the task be. As before, the responses were
ranked on a Likert scale of 1 to 5.
The third pair of questions asked the respondents to:
g (1) rate their ability on the task and (2) rate how important
education in this subject was to them. This was also ranked
on a Likert scale of 1 to 5.
: Part III of the survey was an adaptation of the AFIT
. Graduate survey (2:62-69). Given that in the second part ot

the survey the respondents indicated what jobs they
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performed and the degree of satisfaction with those tasks,
the purpose of the third part was to introduce specific
aspects of their education into the evaluation. 1In the third
part of the survey the graduates were asked to identify what
concepts, skills, and techniques of their education they
perceived they used in the performance of the supply tasks.

Data Collection Plan

A pilot test of the survey instrument was conducted.
This was done to ensure that the survey was easily
understood, reliable, and valid (4:211-221).

The survey packages were mailed to the graduates. The
packages included a cover letter from the researcher, a
description of the project, and the disposition of the
responses to the survey (12:159).

Six weeks were allowed for the collection of the data
and return of the surveys. The information was read into
computer-based data files with the use of optical scan
sheets. Programs were developed using the Statistical
Analysis System (SAS) statistical package for the analysis of
the data.

At least 50 per cent of the surveys needed to be
returned for any representative data base to be established
for analysis (4:165). The analysis of this data and the
results derived are presented in Chapters IV and V of this

thesis,
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Data Analysis Plan

This section outlines the plan used to assemble the data
into the proper form for analysis in Chapter 1Iv.

The response sheets were divided into the two
subpopulations of supply officers. The data were read into
the computer as previously stated (Appendix B). Once the
data were loaded as a data base, it was further divided to
correspond to the three parts of the survey.

The data for each of the three parts of the survey were
matched with a SAS program to perform the necessary
computations.

Frequency charts were computed for questions 1-24
excluding questions 1 through 3 and 24 for reasons explained
in Chapter IV, Survey Data Analysis, Part I. These frequency
charts provided the proper data format for analysis. The
data were transcribed to Tables 1 through 7. The analysis of
this data is in Chapter 1V.

Mean scores for the responses to guestions 25-132 (Part
II) of the survey were computed. The mean Scores were Cross-

tabulated on Tables 8-25 by task.

Mean scores for questions 133-177 were computed and
cross-tabulated on Tables 26-40.

From Part II of the survey responses, mean scores were
1 cross-tabulated for the first pair of responses concerning
"how much time..." and "how much time should...." The

difference of the mean scores was calculated.
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Mean scores were cross-tabulated on "how well did
graduate..." and "how much should your graduate...". Again,
the difference of mean scores was calculated.

The same procedure was followed for the third pair of
questions to this part of the survey responses.

Once the mean scores ana differences for each of the
subpopulations were cross-tabulated, the differences between
the two subpopulations were calculated. This calculated
value was recorded in the "diff" column. The "diff" value
between the two populations was the score used for the
Wilcoxon statistical test.

For Part II1 of the survey responses, the mean scores
were cross-tabulated for each of the questions. The two
"ability" questions were "paired" together and differences of
mean scores were calculated. Differences of mean scores on
the educational experiences were calculated between the two
subpopulations.

Statistical Tests

A Wilcoxon signed-rank test was used in this study.
This test was used because it is a nonparametric test from
which inference can be made without "modeling a population in
terms of a specfic parametric form of density curves, such as
normal distributions"™ (6:585). "In testing hypotheses,
nonparametric test statistics typically utilize some simple
aspects of the sample data such as the signs of the

measurements, order relationships, or category
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frequencies®™ (6:585). Since the data to be analyzed will be
the differences of mean scores, the the Wilcoxon test is most
applicable. Given two samples of size m and n, m < n, "the
Wilcoxon rank sum test is used to test the hypothesis that
two samples are from populations with the same mean"™ (5:469).
A critical level of .05 for a two-sided test was used to
attain a confidence level of 95 per cent.
Summary
Chapter III described the method used to analyze the
population and to test the hypotheses. It justified the use
of the survey method, the specific instrument used, the data
collection and analysis plans, and the statistical tests

applied to the data. Chapter IV is an analysis of the data.
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IV. Data Analysis

This chapter contains the analysis of the responses to the
survey. This analysis was conducted in accordance with the
methodology outlined and explained in Chapter III of this

‘ study. The data were analyzed and tabulated following the
sequence of the survey; Part I, Part II, and pPart III.

Survey Instrument Responses

There were 168 supply officers surveyed for this study.
All graduated from AFIT; 140 graduated from options other than
the supply management option and 28 graduated from ﬁhe supply
management option. A response rate of 61.3 per cent was
achieved with 1Q4 of 168 graduates responding to the survey.
The supply management option subpopulation was 9.3 per cent of
the response rate while the balance was the non-supply option
subpopulation.

Method of Analysis

Data obtained from Part I of the survey were tabulateé
into seven tables. The tables indicate the frequency of
responses to the questions, This data was used as population
background information to be compared with the responses from
the remaining two parts of the survey. This comparison
allowed the researcher to determine if items such as rank,
time in service, job level, etc., could have influenced the
responses to the questions in the two remaining parts of the

survey.

v
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Analysis of part II data was a modification of the method
used by Lyman Porter (24:378). Porter subtracted the values
of one question from the value of the next question and then
formulated mean scores for each group in his sample population
(24:378) .

In this study, the mean scores for all responses in Part II
of the survey were cross-tabulated in Tables 8-25. These mean
scores were then calculated in accordance with the method
specified in Chapter III.

Initial review of the data was based on identifying areas
where there was more than a .5 value difference between the
mean scores to the questions. The selection of the .5 value
was an arbitrary one. The purpose was to find areas of
agreement and difference between the two populations of supply
officers and their perceptions of the graduate program. A
differentation of .5 served that purpose.

Analysis of Part III followed the same method used in
Part II with the mean scores of the responses being subtracted
from each other. The same value of .5 was used to determine
areas of marked difference.

Survey Data Analysis

Part I. The data in Part I of the survey allowed for
differentiation of the two subpopulations of supply officers.
The data are found in Tables 1-7. Questions 1 through 3 and
question 24 were not analyzed. Questions 1 through 3

pertained to the Air Force Specialty Code (AFSC) of the
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graduates. Question 24 indicated which year the respondents

graduated from AFIT. This data was deemed not relevant or
critical to the outcome of the study at this time.

Other data in Part I provided biographical information
about the two subpopulations. The biographical data allows
numerical descriptions of the two subpopulations used in the
analysis. Factors which may have influenced the responses to
the other parts of the survey are then more readily
discernable.

Present Rank. The rank distribution for the two

subpopulations is tabulated in Table 1. The composition of
the non-supply option subpopulation is approximately 68 per
cent field grade officers. This is in contrast to the 18 per
cent in the supply management option subpopulation. Since the
supply management option is relatively new and officers
generally attend AFIT early in their careers, it could be
expected that most of the supply option subpopulation would
represent a distribution of officers of lower rank and less
experience. Further, this difference in rank structure could
be expected to influence responses to survey questions in
which experience and career "maturity" is a major factor. For
example, questions regarding planning and programming or
command and supervision could be affected by the difference in
rank.

In addition, the more senior the rank, the more likely

there has been a time period since graduation from AFIT to use
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the skills, concepts and techniques learned at AFIT. Given
more time and assignments, the opportunities to use the AFIT
education could be expected to increase. This, again, could
influence the responses to the remaining survey questions.
Table 1
The Rank Currently Held by Supply Officers

in Each Subpopulation
(frequency of response)

Non-Supply Supply
Rank Option Option
2Lt ) 0
1Lt @ )
Capt 29 11
Maj 35 2
Lt Col 27 )
Col g 0
Total 91 13

Major Command or Agency. Questions 6 through 8

asked the respondents to identify which command or agency

within the Department of Defense (DOD) they presently work.
The data in Tables 2 and 3 give the distribution of these
commands and agencies. Commands and agencies such as the Air
Force Logistics Management Center (AFLMC) and the Air Force
Data Systems Design Center (AFDSDC) could afford the graduates
more opportunities to use their AFIT education on a regular

basis (26). The nature of the work in these organizations,ie,

research and program development, could permit a greater
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utilization of education. This command data coupled with the
organizational level data from questions 15-23 gives a
distribution of types of assignments of the graduates.

Present Job and Home Base. The answers to questions

9 and 10 are summarized in Table 4. These data illustrate how
long the respondents have been assigned to their present jobs
(question 9) and how long the respondents have been assigned
to their present home bases (question 1¢). 1In the non-supply
option subpopulation, six officers indicated they have been in
their present jobs over three years and six have been at their
present home base over four years. At the same time, the
entire supply management option subpopulation indicates less
than two years in their present job and at their home base.

The data gathered from questions 9 and 10 indicate
comparative stability and "maturity" in current positions held
by the non-supply option subpopulation. This could influence
the responses to questions in Parts II and III of the survey.
Stability in a job could improve the ability of the incumbent
to perform long-range planning and exercise more control over
the activities of the organization. Job stability could also
afford more opportunities to anmalyze complex problems.
Therefore, time in the current job was a consideration in the
analysis of the other data gathered.

Years in Career Field, Years of Commission Service,

Years of Active Service. Table 5 indicated the distribution of

the two subpopulations responses to questions 11, 12, and 13.
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" Table 4

Years Respondents Have In Present Job
and at Present Home Base
(frequency of response)

o il s e

(Question 9) (Question 108)
In Present Job At Present Home Base -
f Non- Non-
i Supply Supgly Supgly Supply
4 Option Option Option Option
S Years
0'
" Less than 1 44 9 33 7
E More than 1
! 24 4 26 6
? Less than 2
;’.
{ More than 2
& 16 ) 20 g
N Less than 3
o0 More than 3
» 3 g 6 0
g Less than 4
e.
o More than 4
. 1 g 3 2
o) Less than 5
Wy
ﬁ More than 5
ﬁ 1 " 2 g
e Less than 6
i More than 6 1 g 1 "}
Total 90* 13 91 13
o
:n
[N
: *Only 90 of the 91 respondents replied to this question.
"
l
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Table 5

Frequency of Respondents Years in Supply Career Field,
Active Commissioned Service, and Years of Active Service

(Question 11)

(Question 12)

(Question 13)

In Supply Active Active.
Career Field Commissioned Military
Service Service
Non-~ Non- Non-
Supply Supply | Supply Supply | Supply Supply
Option Option Option Option Option Option
Years
Less than 3 8 3 0 "] "] g
More than 3
5 4 3 3 2 3
Less than 6
Mcre than 6
18 3 17 5 9 4
Less than 9
More than 9
17 3 17 3 12 3
Less than 12
More than 12
11 g 13 2 11 3
Less than 15
More than 15
18 "] 20 g 23 g
Less than 18
More than 18 13 g 20 ) 34 ]
Total og* 13 9g* 13 91 13

*Only 960 of the 91 respondents

replied to this question.
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These questions requested data on the time the officers have
been in the supply career field, active commissioned service,
and active military service time.

The non-supply option subpopulation indicated that more
than 46 per cent of the respondents had more than 12 years in
the supply career field. There are no supply management
option subpopulation members that had more than 12 years in
the career field.

In all areas considered by these gquestions, the non-
supply option subpopulation indicated more years in the career
field, commissioned time, and time in service. Again, this
could influence the results to questions in the other parts of
the survey. This influence could be the result of the career
maturity and longevity shared by the non-supply option
subpopulation over the supply management option subpopulation.

Influence Formal Education Has Had ig Present Job

Since Entering the Service. This question, tabulated in Table

6, was designed to determine if formal education, since the
respondents entry into the service, had been useful to them in
their present job. This was an overall assessment of their
perceptions of formal education and the manner in which it has
influenced their performance at their present job.

The responses indicated that 89 per cent of the non-
supply option subpopulation perceived a moderate to large
extent of influence. The supply management option subpopula-
tion results indicated 92 per cent also perceived a moderate

to large extent of influence.
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Influence on Present Job of Formal Education Completed

Table 6

Since Entering Service
(frequency of responses to Question 14)

Degree of
- Influence

None completed
Not at all
Small extent
Moderate extent
Large extent

Total

Non-Supply
_Option

0
)
10
42
39
91

Ogtion

Supply

10
2

13

Organizational Level of Present Job.

23 asked the respondent to indicate which level,
detachment level to HQ USAF level,
working. The distribution of this data
7. The non-supply option subpopulation
organizational level assignments at the

level than the supply management option

Questions 15-

from the

the respondent is currently l
is presented in Table 1

indicated more !

Major Command (MAJCOM)

subpopulation. These

higher organizational levels could influence the responses to

questions. These organizational levels could present more

opportunities for the subpopulation
education. Areas such as analyzing
and programming, supervision, etc.,

application at higher levels in the

I
!
|
|
to use their AFIT ‘
complex problems, planning l

could have more practical |

organizational structure.

The numbers do not total to the full population number of 91 i

because some respondents did not answer the question.
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Table 7

! Organizational Level of Current Assignment
(Frequency of response to Questions 15-23)

.‘
: Ques Organizational Non-Supply Supply
: No. Level Option Option
3 15. Detachment or Operating
p Location 1 2
74
: l6. Squadron, Separate Operating
‘ Activity or Equivalent 23 5
1
A 17. Group or Equivalent ] g
1
' 18. Wing or Equivalent 6 )
' 19. Numbered Air Force, Major
’ Command Intermediate
) Headquarters or Equivalent g [}
! 24. Major Command or Equivalent 27 3
21. Unified Command, Specified
' Command, Joint Service, or
: Equivalent 9 2
22. DOD or Headquarters Air Force 6 2
]
23. Other Level 5 1
: Total 77* 13

i

*Only 77 of 91 respondents replied to

42

) - ]
‘\:,";"‘. l":\?lﬂ"'-Cf'd'.‘ll!‘g‘!‘.h"nl“"n'!‘n‘.'o' .‘l’?‘"?‘l‘?‘l [ '... h WOhY < '. -*;*A.' P

this question.




Part ll; The data from Part II of the survey results
were divided into the subpopulations and analyzed. Tables 8-
25 contain the tabulated responses to each of the six
questions in each task area. The tables indicate the
differences of the responses between the two subpopulations
and the differences within each of the subpopulations. The
differences between the mean scores of the responses were
analyzed in accordance with the methodology previously
described.

Administration and Management (Table 8). Both the

supply management option subpopulation and the non-supply
option subpopulation indicated they should be spending less
time performing administration and management duties than they
are currently spending. However, both groups perceived this
to be an important task thét should require more than an
average amount of time. This perception is indicated by the
rankings higher than 4 on a scale with a mean of 3.

Both subpopulations also felt that their graduate
education should have better prepared them to perform this
task. Furthermore, both groups indicated that education on
the task was less important than the task itself. The
non-supply option subpopulation did perceive that graduate
education and graduate education preparation on this task was
slightly more important than the supply management option

subpopulation.
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Table 8

Comparison of Mean Scores of Rankings of the Supply Management
Option and Non-Supply Option Graduate Subpopulations on the
Subject of Administration and Management

Mean Scores
Non-
Supply Supply
Option Option Diff
How much time do you spend
doing this task now? 4.307 4.197 .11
How much time should you be
spending on this task? 4.676 4.076 -0-
Difference of mean scores
within each option: -.231 -.121 -.11
How well did your graduate
education prepare you to
perform this task? 3.000 3.233 -.233
How much should your graduate
education have prepared you to
perform this task? 3.230 3.417 -.187
Difference of mean scores
within each option: .230 .184 .046
|
How important is this task to ‘
you in your job? 4.461 4.292 .169 |
How important is education on
this task to you in your job? 3.692 3.593 .899 !
Difference of mean scores i
within each option: -.769 -.699 -.07 L
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Both subpopulations perceived this to be an important
task. Both groups ranked it above 4 on a 5 point scale. both
subpopulations also perceived that education on the task was
important, but not as important as the task in their present
jobs.

The two subpopulations ranked the educational aspects of
administration and management lower than the importance and
time spent on the task. This could indicate that
education/training for this task is gained through sources
other than AFIT graduate education. These other sources could
include PME, technical training, or on-the-job training.

Storage and Distribution (Table 9). Little

importance was placed on _this area in relation to other areas
evaluated as indicated by the relatively low rankings. In
general, however, there was a difference in perception by the
two subpopulations on the task. In every category, the
subpopulation of non-supply option indicated a higher ranking
than the supply management option subpopulation. 1In
particular, the mean rankings of the non-supply option
subpopulation were higher than the supply management option
subpopulation rankings in the areas of "how well did your
graduate education prepare you to perform this task?" and "how
much should your graduated education have prepared you to
perform this task?™ No explanation for this difference could

be discerned from the data given.
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Table 9

Comparison of Mean Scores of Rankings of the Supply
Management Option and Non-Supply Option Graduate
Subpopulations on the Subject of Storage and Distribution

Mean Scores
Non-

Supply Supply

Option Option Diff
How much time do you spend doing
this task now? 1.307 1.581 -.274
How much time should you be
spending on this task? 1.384 1.579 -.195
Difference of mean scores
within each option: .877 -.002 .979
How well did your graduate
education prepare you to
perform this task? 1.538 2.244 -.706
How much should your graduate
education have prepared you to
perform this task? 1.846 2.655 -.809
Difference of mean scores
within each option: .308 <411 -.103
How important is this task to
you in your job? 1.538 1.651 -.113
How important is education on
this task to you in your job? 1.923 2.022 -.099
Difference of mean scores
within each option:

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




e i

Inventory Management (Table 106). This area was of

sparticular importance since there is a specific course on
inventory management within the supply management option.
However, both subpopulations ranked the graduate education
preparation to perform this task below the middle score of 3.
At the same time, the perception of both subpopulations was
that graduate education should have better prepared them to
perform the task of inventory management.

Within the supply management option subpopulation, the
large difference in mean rankings between "how well graduate
education perpared them" and "how much graduate education
should have prepared them" is indicative of a strong need
deficiency. The supply management oétion suﬁpopulation
perceives a need for better graduate education on this task.

Customer Interface (Table 1l1). Within the supply

management option subpopulation, there was a perceived
deficiency between "how well graduate education prepared them
to perform the task™ and "how much it should have prepared

them to perform the task.” This need may be a function of the

rank structure of the supply management option subpopulation

' and the job levels to which they are assigned. The lower job
)
)

levels, conceivably, could have more contact with customers
than the upper level positions held by the non-supply option

subpopulation. This analysis is supported by the biographical

data in Part I.




Table 10

Comparison of Mean Scores of Rankings of the Supply Management
Option and Non-Supply Option Graduate Subpopulations on the
Subject of Inventory Management

Mean Scores
Non-

Supply Supply
st Option Option Diff
: How much time do you spend doing

this task now? 2.384 2.418 ~.034
fl How much time should you be
i spending on this task? 2.307 2.465 -.158
1
! Difference of mean scores

within each option: -.077 -947 -.124
P :
b How well did your graduate

education prepare you to

perform this task? 2.461 2.744 -.283
N How much should your graduate
* education have prepared you to
; perform this task? 3.230 3.151 .879
0
’ Difference of mean scores
. within each option: .769 -4067 .362
§
. How important is this task to
; you in your job? 2.923 2.620 .303
. How important is education on
t this task to you in your job? 3.000 2.820 .180
; Difference of mean scores
‘ within each option: .077 .200 -.123
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Table 11

Comparison of Mean Scores of Rankings of the Supply Management
Option and Non-Supply Option Graduate Subpopulations on
the Subject of Customer Interface

- -

Mean Scores
Non-

; Supply Supply

; Option Option Diff
How much time do you spend doing
this task now? 2.461 2.397 .964
How much time should you be
spending on this task? 2.538 2.443 .9895
Difference of mean scores
within each option: .877 .946 .931
How well did your graduate
education prepare you to
perform this task? 1.769 2.0889 -.311
How much should your graduate
education have prepared you to
perform this task? 2.3067 2.494 ~-.187
Difference of mean scores

: within each option: .538 .414 .124
How important is this task to
you in your job? 2.692 2.636 .956
How important is education on
this task to you in your job? 2.692 2.310 .382
Difference of mean scores
within each option: -6~ ~-+326 .326
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Planning and Programming (Table 12). Scores were

centrally located on the 5 point scale with no differences
greater than the .5 level established for evaluation.
However, in reviewing the two subpopulations rankings, the
non-supply option graduates spent more time performing
planning and programming than the supply management option
graduates. However, the supply management option sub-
population indicated they should spend more time on this task.
Both subpopulations perceived a slight deficiency between
"how well their graduate education prepared them to perform
this task"™ and "how much it should have preparaed them to
perform the task." The higher rankings given by the non-
supply management option graduates could be attributed to
their higher rank structure, longer time in service, and
higher level jobs as indicated in the Part I data. It is
reasonable to expect that higher level positions would entail
a greater amount of planning and programming than the lower
level jobs. Both groups reported the task was as important as
education on the task.

Materiel Control/Unit Supply (Table 13). The

overall rankings given to this task were below the middle rank
of 3 with no large differences in perceptions between the two
subpopulations. This response could be expected when
reviewing the duties which comprise this task and the rank
structure of both subpopulations. This task would not

normally be performed by officers of the rank structure
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Table 12

Comparison of Mean Scores of Rankings of the Supply Management
Option and Non-Supply Option Graduate Subpopulations on
the Subject of Planning and Programming

Mean Scores

5 Supply  Supply .
i Option Option Diff

How much time do you spend doing
this task now? 2.923 3.344 -.421

! How much time should you be
: spending on this task? 3.153 3.366 -.213

¥ Difference of mean scores
i within each option: .230 .922 .208

‘B How well did your graduate
education prepare you to
pexform this task? 2.846 3.200 -+.354

How much should your graduate
education have prepared you to

perform this task? 3.230 3.588 -.358
. Difference of mean scores
: within each option: .384 .388 -.004

y How important is this task to

you in your job? 3.307 3.677 -.37
. How important is education on

this task to you in your job? 3.692 3.617 .975
; Difference of mean scores
: within each option: .385 -.06 .445
;
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Table 13

Comparison of Mean Scores of Rankings of the Supply Management
Option and Non-Supply Option Graduate Subpopulations on
the Subject of Materiel Control and Unit Supply

Mean Scores

Non-

Supply Supply
2y Option Option Diff

How much time do you spend doing

5 this task now? 1.384 1.534 -.15
i‘ How much time should you be
b spending on this task? 1.384 1.558 ~-.174
E Difference of mean scores
v within each option: -0- .024 -.204
°
&,
i How well did your graduate
7 education prepare you to
perform this task? 1.615 1.709 -.094
»
% How much should your graduate
of education have prepared you to
;% perform this task? 2.000 2.023 ~.023
Difference of mean scores
b within each option: .385 .314 071
i
'y
a How important is this task to
: you in your job? 1.538 1.682 -.064
o How important is education on
/ this task to you in your job? 2.000 1.704 . 296
&
4 Difference of mean scores
9 within each option: .462 .102 .36
; !
u
.
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indicated by the two subpopulations in the analysis of Part I.
As a result, graduate education on this task was rated low.
Materiel Control/Unit Supply is more likely to be a part of
technical training rather than part of a graduate education
program. The importance of the task to the subpopulations in
their daily jobs was also rated low. Graduate education was
not perceived as important in the preparation to accomplish
the task.

Equipment Management (Table 14). The two

subpopulations indicated no strong perceived differences in
the tasking area of equipment management. The low rankings
could indicate that few members of the subpopulations perform
the task or that the task requires relatively little time to
perform. It was ranked low in time spent performing the task,
graduate education preparation, and importance of the task.
There were no large differences noted between the two
populations in their perceptions on equipment management.

Command and Supervision (Table 15). The non-supply

option subpopulation members are more senior in rank and in
higher level positions. It could, therefore, be expected the
non-supply option subpopulation would put more emphasis on
this area. The non-supply option subpopulation indicated more
time spent on the task. Further, they perceived their
graduate education better prepared them than the supply
management option subpopulation. The non-supply option

subpopulation also perceived that graduate education should

~
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Table 14

Comparison of Mean Scores of Rankings of the Supply Management
Option and Non-Supply Option Graduate Subpopulations on
the Subject of Equipment Management

Mean Scores
Non-

Supply Supply

Option Option Diff
How much time do you spend doing
this task now? 1.461 1.895 -.434
How much time should you be :
spending on this task? l1.461 1.863 -.402
Difference of mean scores
within each option: -0~ -.@32 .932
How well did your graduate
education prepare you to
perform this task? 1.387 1.686 -.379
How much should your graduate
education have prepared you to
perform this task? 1.615 1.977 -.362
Difference of mean scores
within each option: .308 .291 017
How important is this task to
you in your job? 1.416 1.895 -.434
How important is education on
this task to you in your job? 1.769 1.943 -.174
Difference of mean scores
within each option: .308 .948 .26
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Table 15

Comparison of Mean Scores of Rankings of the Supply Management

Option and Non-Supply Option Graduate Subpopulations on
the Subject of Command and Supervision

Mean Scores

Non-

Supply Supply

Option Option Diff
How much time do you spend doing
this task now? 2.387 2.886 -.579
How much time should you be
spending on this task? 2.000 2.85¢ -.85
Difference of mean scores
within each option: -.367 -.936 -.271
How well did ydur graduate
education prepare you to
perform this task? 1.923 2.325 -.402
How much should your graduate
education have prepared you to
perform this task? 2.076 2.784 -.7@8
Difference of mean scores
within each option: .153 .459 -.306
How important is this task to
you in your job? 2.307 3.058 -.751
How important is education on
this task to you in your job? 2.846 2.862 -.016
Difference of mean scores
within each option: .539 -.196 .735
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have given them more preparation in this area and that
graduate education on this task was important. The non-supply
option graduate subpopulation also indicated that this task
was more important to them in their job than the supply
managemedt optibn subpopulation.

N ' The supply management option subpopulation did not have
: as strong a perception on command and supervision. They
indicated that education on this task was as important as the
non-supply option subpopulation. However, the supply manage-
ment option subpopulation ranked the time performing the task
: lower than the other subpopulation. They also indicated that
the task was less important than the non-supply option
subpopulation.

Computer Systems (Table 16). The non-supply option

subpopulation, overall, spent more time on this task than the
supply management option subpopulation. Further, the non-
supply option subpopulation perceived a need for more graduate
education on this task and that this education was important,.

‘ This perceived need for more education on this task could be

‘ due to the requirements of tasks such as planning and

) programming. For these tasks, computer skills could be

' perceived as more beneficial. Level of assignment could also
influence the data in that a higher level job may require m.re

use of computer skills in planning and programming.
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Table 16

Comparison of Mean Scores of Rankings of the Supply Management
Option and Non-Supply Option Graduate Subpopulations on
the Subject of Computer Systems

Mean Scores
Non-

Supply Supply

Option option Diff
How much time do you spend doing
this task now? 2.153 2.674 -.521
How much time should you be
spending on this task? 2.384 2.775% -.9391
Difference of mean scores
within each option: .231 101 .481
How well did your graduate
education prepare you to
perform this task? 3 384 2.965 .419
How much should your graduate
education have prepared you to |
perform tnis task? 3.384 3.563 -.179
Difference of mean scores
within each option: -@- .598 , -.598
How important is this task to
you in your job? 2.46! 2.988 -.527
How 1mportant 1s education on |
this task to you 1n your job? 1.397 3.367 | -.06
Difference of mean scores {
within each option: .B46 .379 I .467
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The supply management option subpopulation indicated that
education on this task was more important to them in their job
than the importance of the task itself. This could indicate a
stronger need for knowledge of computer systems than direct
application of computer skills on the job. This subpopulation
also indicated the their graduate education better prepared
them to perform this task than the non-supply option sub-
population. They also perceived education on tnis task was
important.

Both of the subpopulations perceived tnat graduate
education on this task was important.

Project and Program Management (Table 17). 1In all

areas under this subject, the non-supply option subpopulation
indicated more time, greater importance, and the need for
more education in this area. All scores except one excaeeded
the .5 evaluation level over the scores given by the supply
management option subpopulation., This finding could be
2xpected due to the Jrade and job level of the non-supply
option subpopulation. The higher level positions and grade
structure may demand more of the members in project and
program management than the job levels of the supply
management option subpopulation,

Contract Interface (Table 18). The non-supply

option subpopulation i1ndicated that more time was spent 1n
this area tnan the supply management option subpopulation.

Further, the non-supply suuvpopulation also perceilved that the
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Table 17

Comparison of Mean Scores of Rankings of the Supply Management
Option and Non-Supply Option Graduate Subpopulations on
the Subject of Project and Program Management

Mean Scores

Non-

Supply Supply
Option Option Diff

How much time do you spend doing
this task now? 2.153 2.922 -.769

How much time should you be
spending on this task? 2.230 2.922 -.692

Difference of mean scores
within each option: .977 -0- «877

How well did your graduate
education prepare you to
perform tauis task? 2.615 2.966 -.351

How much should your graduate
education have prepared you to
perform this task? 2.538 3.200 -.662
Difference of mean scores
within each option: -.877 .234 -.311

How important is this task to

you in your job? 2.384 3.160 -.716

How important is education on

this task to you in your job? 2.615 3.188 -.573

Difference of mean scores

within each option: .231 .088 143
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Table 18

Comparison of Mean Scores of Rankings of the Supply Management
Option and Non-Supply Option Graduate Subpopulations on
the Subject of Contract Interface

Mean Scores

Non-

Supply Supply
Option Option Diff

How much time do you spend doing
this task now? 1.461 2:159 -.698

How much time should you be
spending on this task? 1.615 2.113 -.498

Difference of mean scores
within each option: .154 -.046 .200

How well did your graduate
education prepare you to
perform this task? 2.387 2.363 -.0856

How much should your graduate
education have prepared you to
perform this task? 2.615 2.738 -.123

Difference of mean scores
within each option: .308 «375 -.067
How important is this task to
you in your job? 1.769 2.272 -.503

How important is education on
this task to you in your job? 2.976 2.511 -.435

Difference of mean scores
within each option: .307 .239 .068




T

task was more important to them than the supply management

option subpopulation. Contract interface could be expected to
be performed more often by senior ranking officers.

Contingency, Mobility, and Exercise (Table 19). The

supply management option subpopulation spent more time on this
task than the non-supoply option subpopulation. As a result
they perceived that the task was more important in their daily
job than the non-supply option subpopulation. The supply
management option subpopulation perceived that education for
this task was less important than the task in the performance
of the duties described in Part II of the survey. Given the
rank structure of the supply management option subpopulation,
it could be expected that they spend more time doing the task
than more senior officers.

Resource Management (Table 20). In the areas of

"how well graduate education prepared them to perform this
task" and "how much it should have prepared them to perform
this task", the non-supply option subpopulation perceived a
higher need than the supply management option subpopulation.
Resource management could be a more critical factor at higher
level positions and rank. As a result, education in the
management of resources and related areas would be more
desirable.

Fuels Management (Table 21). The supply management

option subpopulation ranked this area higher than the non-

supply option subpopulation. A possible explanation for this




Table 19

Comparison of Mean Scores of Rankings of the Supply Management
Option and Non-Supply Option Graduate Subpopulations on
the Subject of Contingency, Mobility, and Exercise

Mean Scores

No.. -

sSupply Supply
Option Option Diff

How much time do you spend doing
this task now? 2.846 2.204 .642

How much time should you be
spending on this task? 2.846 2.227 .619

Difference of mean scores
within each option: -0- .923 -.023

How well did your graduate
education prepare you to
perform this task? 1.769 1.865 -.096

How much should your graduate
education have prepared you to
perform this task? 2.230 2.359 -.129

Difference of mean scores
within each option: .461 .494 -.033
How important is this task to

you in your job? 3.3 2.500 .807

How important is education on
this task to you in your job? 2.692 2.292 .400

Difference of mean scores
within each option: -.615 -.208 -.497
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Table 20

Comparison of Mean Scores of Rankings of the Supply Management
Option and Non-Supply Option Graduate Subpopulations on the
Subject of Resource Management

Mean Scores

Non-
Ssupply Supply
Option Option Diff

How much time do you spend doing
this task now? ' 2.769 3.123 -.354

How much time should you be
spending on this task? 2.845 3.0857 -.211

Difference of mean scores
within each option: .877 -.966 .143

How well did your graduate
education prepare you to
perform this task? 2.384 2.977 -.593

How much should your graduate
education have prepared you to
perform this task? 2.461 3.310 -.849
Difference of mean scores
within each option: .877 «333 ~.256

How important is this task to

you in your job? 2.923 3.179 ~+256

How important is education on

this task to you in your job? 3.153 3.280 -.127

Difference of mean scores

within each option: .230 .101 -129 ‘
|
|
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Table 21

Comparison of Mean Scores of Rankings of the Supply Management
Option and Non-Supply Option Graduate Subpopulations on
the Subject of Fuels Management

Mean Scores

Non-

Supply Supply
Option Option Diff

How much time do you spend doing
this task now? 1.923 1.488 -435

How much time should you be
spending on this task? 1.923 1.477 .446

Difference of mean scores
within each option: -0- -.011 .91l

How well did your graduate
education prepare you to
perform this task? 1.538 1.420 .118

How much should your graduate
education have prepared you to
perform this task? 1.615 1.829 -.214
Difference of mean scores
within each option: .077 .409 -.332

How important is this task to

you in your job? 2.976 1.579 .497

How important is education on

this task to you in your job? 1.923 1.545 .378

Difference of mean scores

within each option: -.153 -.934 .119
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ranking difference is the job level of the supply management
option subpopulation. Jobs at the lower levels such as the
squadron or wing level could possibly have more involvement
in the direct dealings with fuels operations. There were no
- differences above the .5 level for analysis. Both
subpopulations reported the task low in time spent doing the
task, the importance of the task, and the graduate education
required for the task. Similar to the Materiel Control/Unit
Supply responses, this area could be considered more
appropriate to technical training than graduate education.

Munitions Management (Trble 22). There were no large

differences in the rankings between the two subpopulations in
fuels management. Both subpopulations ranked the area well
below the middle rank of 3. This could be indicative of little
involvement in this area by the population in general.

Inspection and Evaluation (Table 23). Both

subpopulations ranked this area approximately the same. The
supply management option subpopulation perceived that educa-
tion on this task was more important than the non-supply
option subpopulation. This perception could be influenced by
a lack of experience and job level. Lack of experience with
the inspection and evaluation techniques could drive the
perceived need for more education. In turn, this perceived
need could possibly be offset with more time and experience in
inspections and evaluations. Experience and time could
explain the rankings indicated by the non-supply option

subpopulation.
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Table 22

Comparison of Mean Scores of Rankings of the Supply Management
Option and Non-Supply Option Graduate Subpopulations on
the Subject of Munitions Management

Mean Scores

! Non-
Supply Supply
Option Option Diff
' How much time do you spend doing
this task now? 1.461 1.195 .266
How much time should you be
spending on this task? 1.615 1.206 .409
| Difference of mean scores
within each option: .154 011 .143

How well did your graduate
education prepare you to
perform this task? 1.230 1.241 -.911

How much should your graduate
education have prepared you to
perform this task? 1.461 1.459 .002

Difference of mean scores
within each option: .231 .218 .913

How important is this task to
you in your job? 1.692 1.298 .394

{ How important is education on 1
this task to you in your job? 1.846 1.402 444 \

Difference of mean scores
within each option: .154 .104 .950

66




Table 23

Comparison of Mean Scores of Rankings of the Supply Management
Option and Non-Supply Option Graduate Subpopulations on
the Subject of Inspection and Evaluation

Mean Scores

Non-

Supply Supply
Option Option Diff

How much time do you spend doing ,
this task now? 2.307 2.222 .985

How much time should you be
spending on this task? 2.976 2.211 -.135

Difference of mean scores
within each option: -.231 -.011 -.22

How well did your graduate
education prepare you to
perform this task? 2.076 2.044 .32

How much should your graduate
education have prepared you to
perform this task? 2,307 2.166 .141

Difference of mean scores
within each option: .231 .122 .109

How important is this task to

)

i you in your job? 2.692 2.322 .37
How important is education on
this task to you in your job? 2.769 2.222 .547
Difference of mean scores

w7 within each option: .877 -.01 .087

e
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Training (Table 24). On every question under the

task subject of training, the non-supply option subpopulation
ranked training higher than the supply management option
subpopulation. However, both subpopulations did not rank this
task as relatively high (<3). One of the rankings was higher
than the .5 difference level. This higher ranking was in the
area of "how much should your graduate education have prepared
you to perform this task?" The non-supply option graduates
felt that their jyraduate education should have better prepared
them for this task. Given the experience and rank level of
tne non-supply option subpopulation, this difference could
reflect the need and desire for good training technigues. The
subjects may recognize the dividends good training pays to
organizations. The non-supply option subpopulation also
perceived that their jraduate education better prepared tnem
for this task than the supply management option subpopulation.
There are, however, some possibilites for the low
rankings assigned to the task of training. These possibilites
include: inadequate understandingy of the difference between
training and education; unfulfilled expectations in technica.
training which were not satisfied in the graduate edcua:ion
program; or educational and training expectations that neithe:
technical training or graduate education deemed important

enough to include in the respective programs.

kxamha»::wacauunaunuuuﬁgsxg;y- A AR 3 e

a4 A A s AN ant s - a

8 itk i A A s e o -



L

Table 24

Comparison of Mean Scores of Rankings of the Supply Management

Option and Non-Supply Option Graduate Subpopulations on
the Subject of Training

Mean Scores
Non-

Supply supply

Option Option Diff
How much time do you spend doing
this task now? 1.692 1.966 -.274
How much time shouid you be
spending on this task? 1.692 2.030 -.338
Difference of mean scores
within each option: -0- .064 -.064
How well did your jraduate
education prepare you to
perform this task? 1.384 1.808 -.424
How much should your graduate
education have prepared you to
perform this task? 1.615 2.137 -.522
Difference of mean scores
within each option: .231 .329 -.098
How 1mportant is this task to
fOu 1D your Jjob? 1.923 2.146 -.223
How 1mportant 1s education on
this task to you 1n your job? 1.923 2.295 -.372
ODi1fference of mean scores
within each option: -0- .149 -.149

69

T R R LGRS LT L TR RIS O A Oty
L ” * F A

SRR TR AN E ﬂx’b&-ihsi\-iﬂ&

- .
- e S e e U LN,




Security Assistance (Table 25). The two questions on

education had responses that exceeded the .5 level. The non-

supply option subpopulation ranked the educational aspects of
zi security assistance higher than the supply management option
subpopulation. The non-supply option subpopulation perceived
"] graduate education better prepared them to perform this task
Y than the supply management option subpopulation. They also

perceived graduate education should have better prepared them

:} than it did to perform this task. This perception could be a
E reflection of experience and career maturity as indicated by

? the job leve' and rank of the non-supply option subpopulation.
= Further, the non-supply option subpopulation did not perceive

the task to be as important as education on the task.
"t The supply management option subpopulation perceived that
their graduate education should have better prepared them in

this area.

h Part III. Part III of the survey was part of the

% Graduate Evaluation Program survey and was adopted for use in
? this thesis. Because it focused on the skills, technigues,

; and methods that were taught at AFIT, it was important to

measure how well the graduates rated their ability to use
] these skills and the usage of the skills in the performance of
o the tasks identified in Part II of the survey. This would, in

effect, give a measure of the transferred learning. The

M method used to analyze the data was the same as in Part 1II.
]' J
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Table 25

Comparison of Mean Scores of Rankings of the Supply Management
Option and Non-Supply Option Graduate Subpopulations on
the Subject of Security Assistance

Mean Scores
Non-
Supply Ssupply
option option Difft

How much time do you spend doing

this task now? 1.461 1.662 -.201

How much time should you be

spending on this task? 1.538 1.662 -.124

Difference of mean scores
> within each option: .077 -0- .977
. How well did your graduate

education prepare you to
4 perform this task? 1.384 2.341 -.957
»
: How much should your graduate

education have prepared you to
: perform this task? 1.923 2.523 -.6

Difference of mean scores
o within each option: .539 .182 . 357
h How important is this task to
A you in your job? 1.923 1.674 . 249
: How important is education on
: this task to you in your job? 1.769 1.953 -.184
. Difference of mean scores
! within each option: -.154 .279 -.433

- o A . m w
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The key elements to be analyzed in this part are how the
graduates rate their ability to perform the skill, etc, how
they rate their daily usage of this ability, and the
educational experience in which they learned most of this
skill. Though this is an evaluation of the supply management
option effectiveness, it is possible that some of the
graduates learned the skills, concepts, and techniques, at
places other than AFIT.

A scale was designed for indicating in which educational
experience the graduate learned a particular skill, concept,
or technique. It is found on each of the Tables and is the
same scale that the jraduates used to respond to the question
1n the survey. It provides an image of what the mean scores
indicate in response to the question on educational
experience. The scale is depicted as this:

Key to educational experience:

Educational Program Rank
AFIT graduate program 1
Other graduate program 2

AFIT Professional Continuing Education 3

Professional Military Education 4
Undergraduate school 5
Technical training 6
Other 7

A score of 2.3 indicates that the respondents, as a

subpopulation, had a mean score 2.3, It does not mean that
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the educational experience was between other graduate
education and Professional Continuing Education. The scale is
not continuous. Movement of the mean score does not indicate
a shift in educational experience. It infers only that the
mean shifted. The plotting of the asterisks on the scale is
only to give the reader a point of reference.

Systematically Analyzing Complex Problems (Table

26) . Both subpopulations ranked their ability to analyze
complex problems higher than the middle score of 3. The non-
supply option subpopulation indicated both a higher ability
level and higher usage level tnan the supply management
option subpopulation. Given the organizational levels and
differance in grade structure between the two subpopulations,
it could be expected that the non-supply option subpopulation
would use this ability more. 1In particular, the non-supply
subpopulation indicated a level greater than .5 on use of
this ability on a daily basis. Both subpopulations indicated

that they learned most of this ability at AFIT.

Apply Statistical Concepts (Table 27). The non-

supply option subpopulation ranked their ability in this area
higher than the supply management option subpopulation. The
non-supply option group also ranked their usage of the
ability to apply statistical concepts higher. Both sub-
populations ranked their ability higher than their usage of

tne ability in performing the tasks identified in Part Il of
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Table 26

Comparison of Mean Scores of Rankings of

the Supply Management Option and Non-Supply Option
Graduate Subpopulations on the Subject of
Systematically Analyzing Complex Problems

Mean Scores
g Non-
' Supply Supply .
¥ Option Option Diff
How would you rate your ability
:, tO ...? 30692 4.112 -.43
; On a daily basis, in your present
joo, how would you rate your
F, usage of this ability to accomplish
4 the tasks described in Part 1II
; of this survey? 3.230 3.744 -.514
Difference of mean scores
M within each option: .462 .378 .084
;
‘ In which educational experience
did you learn most of this skill? 2.307* 1.211%*

Key to educational experience:
Educational Program Rank

AFIT graduate program

2 g§?$rpgg?ggg§gn foggg%inuing Educacation
§

* %
»

Professional Military Education
Undergraduate school

Technical training

Other
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Table 27

Comparison of Mean Scores of Rankings of
the Supply Management Option and Non-Supply Option
Graduate Subpopulations on the Subject of
Applying Statistical Concepts

: Mean Scores
Non-

Supply Supply

Option option Diff
How would you rate your ability
to ...? 2.923 3.511 -.588
On a daily basis, in your present
job, how would you rate your
usage of this ability to accomplish
the tasks described in Part II
of this survey? 1.923 2.685 -.762
Difference of mean scores
within each option: 1.000 .826 .174
In which educational experience
did you learn most of this skill? l1.000* 1.166**

Key to educational experience:
Educational Program Rank

AFIT graduate program

Other graduate gzogram_ . .
AFIT Pfofessiondl Continuing Educacation
Professional Military Education
Undergraduate school

Technical training

Other

» »
»
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the survey. The distribution of the non-supply subpopulation
at higher job levels and oryanizational levels could explain
the higyher use nf this ability injdicated by the dats.

Both subpopulations indicated that they learned most of
the skiil 1n the AFIT jraduate educatiovnal experience,

vonduct Scxgnt&tl

-— -——

Resesrch (Table 48) . Ajain, the

non-supply option subpopul ation ranked tneir aviiities and
their usaye of the ability hiyher than the supply manayement
option subpopulation. However, there was s perceived
dJifference vy both subpopulations vetween their ability and
Usage of tne abliity ty accomplish the tasks identified un
Pert Il of the survey. Certain positions and speclial agencies
such as the Alr Porce Loyistics Manajement .‘enter (AFLMC)
could be expected tu use more ot this type skill 1n workingy
special proujects than vase level oryanizations. since thete
are few offlcets whu wotk in these speclal ajencies, as
indicated 1n the LIvjtaphia. Jata, {ower usaje of this
ability 18 not unusuai.

A majority from both subpopulations indicated that they
learned most of the skill 1n tnheir AFIT educational
experience. The ab.lity tou 4o scientific research 1s not
used much in the career field except 1n very special cases.
This 1s an area whicn miyht be exaumined mure carefully 1n a
future analysis for the benefits returned for the educational

investment.
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Table 28

Comparison of Mean Scores of Rankings of
the Supply Management Option and Non-Supply Option
Graduate Subpopulations on the Subject of
Conducting Scientific Research

Mean Scores
Non-

Supply Supply

option Ooption Diff
How would you rate your ability
to ...? 3.307 3.191 .816
On a daily basis, in your present
job, how would you rate your
usage of this ability to accomplish
the tasks described in Part I1
of this survey? 1.846 2.269 -.423
Difference of mean scores
within each option: 1.461 $922 .539
In which educational experience
did you learn most of this skill? 1.615* 1.784*>

Key to educational experience:
Educational Program Rank

AFIT graduate program

2&?*‘??5?22: gngfogggginuing Educacation
Professional Military Education
Undergraduate school

Technical training

Other

* »
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Use Fundamentals or Concepts (Table 29). There were

no differences above the .5 level indicated in this area.
Further, there was little difference between the two
subpopulations in the ranking of their ability and usage of
the ability. Both subpopualtions ranked their ability and
their usage of this ability in this area high.

However, undergraduate education, technical training, and
the category "other"™ accounted for 64 of the 102 responses
designating the educational experience through which they
learned most of this skill. This distribution of educational
experiences could indicate that education in this area at AFIT
may not have been as beneficial to the subpopulations of
supply officers as other areas such as statistical concepts.
However, it is possible that the respondents AFIT education
reenforced previous education or training in this area.

Use Writing Skills (Table 30). Rankings at the 4.0

level were given by both subpopulations in this area with no
marked differences between the ability and the usage of the
ability in either subpopulation. Both subpopulations
indicated a high ability and usage of this skill. The non-
supply subpopulation indicated higher daily use of this
ability. More senior officers could be expected to have and
use more refined writing skills on a more regular basis.

The data indicates that Professional Military Education
(PME) and undergraduate education were the primary educational

experiences in which the members of the two subpopulations
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Table 29

Comparison of Mean Scores of Rankings of

the Supply Management Option and Non-Supply Option

Graduate Subpopulations on the Subject of
Using Fundamentals or Concepts

Mean Scores
Non-

Supply Supply

Option Option Diff
How would you rate your ability
to ...? 3.769 3.988 -.219
On a daily basis, in your present
job, how would you rate your
usage of this ability to accomplish
the tasks described in pPart II
of this survey? 3.538 3.516 .822
Difference of mean scores
within each option: .231 -472 -.241
In which educational experience
did you learn most of this skill? 3.846* 3.438%*

Key to educational experience:
Educational Program

AFIT graduate program
Other graduate program

AFIT Professional Continuing Educacation

Professional Military Education
Undergraduate school

Technical training
Other

Rank

~N oA W N
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Table 30

A

Comparison of Mean Scores of Rankings of

the Supply Management Option and Non-Supply Option
Graduate Subpopulations on the Subject of
Using Writing Skills

Mean Scores
Non-
Supply supply
Option option Diff

How would you rate your ability
to ...? 4.230 4.455 -.225
On a daily basis, in your present
job, how would you rate your
usage of this ability to accomplish
the tasks described in Part I1I
of this survey? 4.000 4.466 -.466
Difference of mean scores
within each option: .230 -.011 .241
In which educational experience
did you learn most of this skill? 3.307* 4.077**
Key to educational experience:

Educational Program Rank
AFIT graduate program 1
Other graduate program 2
AFIT Professional Continuing Educacation 3
PrQfessional Military Education 4 »«
Undergraduate school 5
Technical training 6
Other 7
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learnei most of this skill. PME and undergraduate education
accounted for 65 of the 103 responses as indicated by the data
base. Learning writing skills may not have been a function of
the subpopulations AFIT educational experience. However, the

question did not address any improvement noted in the skill.

Apply Organizational Behavior Concepts and

Techniques (Table 31). There was a large perceived difference

between the subpopulations in the perceived ability and usage
of this ability in performance of the tasks identified in Part
11 of the survey. The ability was perceived to be much higher
than the usage in the supply management option subpopulation,
Since this subpopulation is composed of mostly Captains, it
could be expected that the members of this subpopulation have
not reached a point in their careers where these skills could
be used on a regular basis. The non-supply option
subpopulation also indicated a higher ability than usage, but
not to the extent of the supply management option
subpopulation.

Approximately one-third of the respondents from both
populations indicated they learned most of the skill in
undergraduate school. Of the 103 responses, 11 stated most of
the skill was learned in Professional Military Education(PME).
This data was gathered from the data base in response to the

educational experience in which most of this skill was

learned.
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Comparison of Mean 3cores of Rankings ¢
the 3upply Management Jption and Non-Supp., Jpt. - n
Graduate Subpopuiations Oon the Subject of
Applying Organizationa., Benavior ancepts
and Technigques

Mean Scores

\ NOon -
Supp.y Supp-y
aption Jprion a1t
— i —_
How would you rate your abiiity
to ...? 1.538 3.7 -.154
|
On a daily basis, i1n your present .
Job, how would you rate your |
usage of this ability to accomplish |
the tasks described in Part 11 ‘
of thi1s survey? , 2.846 3.266  -.44
|
Difference of mean scores |
within each option: .692 -456 216
|
. 1
In which educational experilience
did you learn most of this skill? 2.230° 3.155%*

Key to educational experience:
Educational Proyram Rank

AFIT graduate program

Other graduate program

AFIT Professional Continuing Educacation
Professional Military Education
Undergraduate school

Technical training

Other

»
»
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Apply Organizational and Managerial Concepts and

Technigues (Table 32). The notable perceived differences in

this area were within the non-supply option subpopulation.
This subpopulation ranked their ability higher than their
usage of the ability in the performance of the tasks
identified in Part II of the survey. With more of this
subpopulation at special agencies than the supply management
option subpopulation, the opportunity to use the managerial
concepts may not be present as often as at lower level jobs.
Base level jobs could have fewer of€icers assigned with more
direct supervisory responsibilities.

Approximately one-half of the 183 respondents stated they
learned most of the skill in educational experiences other A
’ than AFIT. Only 38 respondents from both subpopulations

indicated they learned most of this skill at AFIT. Most
responses were distributed over the responses of undergraduate
D education, PME, technical training, and "other".

Apply Information Management Concepts (Table 33).
Apply

Within the supply management option subpopulation, the
graduates ranked their ability higher than their usage of this
. ability. The non-supply option subpopulation perceptions were
» higher in both ability and usage of the ability over the
' ) supply management option subpopulation. As observed in other

areas, the perception difference could be a function of the

S

job level, grade, and experience. The application of
management information systems would be more feasible at

higher level positions.
83
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Table 132

Comparison of Mean S8cores of Rankings of
the Supply Management Option and Non-Supply Option
Graduate Subpopulations on the Subject of
Applying Organizational and Managerial Concepts
and Techniques

Mean Scores
Non-

Supply Supply

option option DiIff
How would you rate your ability
to ...? 3J.769 4.000 -.231
on & daily basis, 1n your present
Job, how would you rate yout
ysage of this ability to accomplish
the tasks Jdescribed 1n Part 1I1]
of this sutvey? J.lee 3.488 -.108
Difference of mean scotes
within each option: .931 .512 -.543
In which educational experience
d1d you leatrn most of this skirli? j.o%a" J.337ee

Key to educational experience:
Sducational Program Rank

AFIT ygreduate program

Jther jraduate program

AFIT Protessional Continuing Educacation
Professional Military Bducation
Underyraduete school

Technical training

othet
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Table 33

Comparison of Mean Scores of Rankings of

the Supply Management Option and Non-Supply Option
Graduate Subpopulations on the Subject of
Applying Information Management Concepts

Mean Scores

Non-

Supply Supply
option Option Diff

# How would you rate your ability
to ...? 3.166 3.755 -.589
On a daily basis, in your present
job, how would you rate your

usage of this ability to accomplish
the tasks described in Part 1I1I
of this survey? 2.583 3.400 -.817

Difference of mean scores
within each option: .628 «355 «.273

In which educational experience
did you learn most of this skill? 1.666* 2.255%*

Key to educational experience:
Educational Program Rank

AFIT graduate program

Other ?tadua;c program )

AFIT Pfofessional Continuing Educacation
Professional Military Education
Undergraduate school

Technical training

Other

> »
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Most of the respondents indicated that they learned most
of this skill in the AFIT educational experience.

Apply Economic Concepts and Techniques (Table 34).

The non-supply option subpopulation ranked their ability and
use of this ability higher than the supply management option
subpopulation. Both subpopulations indicated a large
difference between their ability to apply economic concepts
and techniques and the usage of this ability in their present
job. Both subpopulations ranked their ability above the mean
ranking of 3 but their usage closer to a ranking of 2. The
low usage of economic concepts and techniques by the two sub-
populations could be a reflection of a low demand for this
skill vy the supply officers surveyed. The two subpopulations
are not substantially different in their overall assessment
to indicate that a higher job level or rank would equate to
greater usage. It is possible that time spent to educate
supply officers in the AFIT graduate program in this area is
not of great benefit to supply officers.

The ability to use economic concepts and techniques could
be more important to personnel in contracting or cost analyst
functions of logistics. It is possible the time spent by
supply officers in the economic area would yield more benefits
if it were spent in an area such as inventory management.

Approximately 40 per cent of the respondents indicated
they learned most of the skill in their undergraduate educa-
tional experience. The rest indicated their AFIT educational

experience as being the source of learning most of this skill.
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Table 34

Comparison of Mean Scores of Rankings of

the Supply Management Option and Non-Supply Option
Graduate Subpopulations on the Subject of
Applying Economic Concepts and Techniques

* Mean Scores

Non-

Supply Supply
Option Option Diff

How would you rate your ability
to ...? 3.397 3.422 ~-.115

On a daily basis, in your present
H job, how would you rate your
usage of this ability to accomplish
the tasks described in Part Il
of this survey? 2.000 2.344 -.344

Difference of mean scores
within each option: 1.307 1.078 .229

In which educational experience
did you learn most of this skill? 2.538* 2.811**

Key to educational experience:
Educational Program Rank

AFIT graduate program

Other graduate program

AFIT Professional Continuing Educacation
Professional Military Education
Undergraduate school

Technical training

Other

* %
»
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Apply Financial Management Concepts and Techniques

(Table 35). As with economic conepts and techniques, there
was a large difference between the ability to apply financial
management concepts and techniques and the use of this ability
by the two subpopulations. The non-supply option ranked this
skill slightly higher than the supply management option
subpopulation in both ability and usage of the ability.

Financial management concepts and techniques could be
expected to have a higher usage by supply officers dealing
with stock fund management, programs, planning, and other
related areas. Since these functions are usually performed by
senior office;s, it could have been anticipated that the non-
supply option subpopulation would have indicated markedly
higher ability and usage of financial management skills.
However, this did not occur. Both subpopulations were
approximately the same in their respective rankings.

Financial management would seem to be an important aspect
of being a supply officer. The relatively low usage of this
ability by the respondents could indicate: the emphasis within
financial management education needs to be shifted to meet
supply officer needs better; there are not many jobs which
require this ability; the requirements of supply officers
could be satisfied through other educational programs such as
technical training and, thereby, reduce the requirement for

this to be covered in AFIT graduate education.
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Taole 35

Comparison of Mean Scores of Rankings of
the Supply Management Option and Non-Supply Option
Graduate Subpopulations on the Subject of
Applying Financial Management Concepts and Techniques

. Mean Scores

Non-~

Supply Supply
Option option Diff

How would you rate your ability
to ...? 3.384 3.755 -.371

On a daily basis, in your present
job, how would you rate your

usage of this ability to accomplish
the tasks described in Part 1II

of this survey? 2.384 2.877 -.493

Difference of mean scores
within each option: 1.000 .878 .122

In which educational experience
did you learn most of this skill? 3.307* 2.877%*

Key to educational experience:
Educational Program Rank

AFIT graduate program

Other gradua;e progzam_ ) )
AFIT Ptofessional Continuing Educacation
Professional Military Education
Undergraduate school

Technical training

Other

* »
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Approximately one-half of the respondents indicated they
learned most of this 3kill in their AFIT educational
experience. Undergraduate education accounted for most of the
remaining responses.

Apply Accounting Concepts and Techniques (Table 36).

Both subpopulations ranked their ability much higher than
their usage of the ability. As with the two preceding task
areas, the jobs which demand use of this skill could be
limited.

Accounting concepts and technigques might be more
appropriate to supply officers dealing directly with financial
records. While a knowledge of financial management could be
beneficial, actual accounting skills and knowledge may have
very limited use by supply officers. Contracting officers and
cost analysts possibly have a higher requirement for skills in
accounting than do supply officers. It is possible that the
time spent on accounting at AFIT is not producing a
substantial return to supply officers or the Air Force. This
possibility is supporcted by the educational experience data.

Approximately 40 per cent (44 of 103) respondents
indicated they learned most of the skill at AFIT while 6@ of
the 103 respondents responded that they learned most of the
skill in their undergraduate educational experience. Based on
this educational data, it is possible that accounting

education at AFIT is more remedial education with limited use.
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Table 236

Comparison of Mean Scores of Rankings of
the Supply Management Option and Non-Supply Option
Graduate Subpopulations on the Subject of
Applying Accounting Concepts and Techniques

. Mean Scores
Non-
Supply Supply
Option Option Diff

How would you rate your ability
to ...? 3.153 3.348 -.195

On a daily basis, in your present
job, how would you rate your

usage of this ability to accomplish
the tasks described in Part II

of this survey? 1.923 2.261 -.338

Difference of mean scores
within each option: 1.23 1.087 .143

In which educational experience
did you learn most of this skill? 4.230* 3.466**

Key to educational experience:
Educational Program Rank

AFIT graduate program

Other graduate program

AFIT Professional Continuing Educacation
Ptgfessional Military Education
Undergraduate school

Technical training

Other

N oV W N+
»
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Apply Contractural Concepts (Table 37). Both

subpopulations ranked their ability substantially higher than
their usage of the ability. The non-supply option
subpopulation ranked their perceived ability and usage higher

than the supply management option subpopulation. The

difference of ranking between perceived ability and usage of
ability by the non-supply option subpopulation, however, was
less than the difference of perception indicated by the supply
management option subpopulation. Contractural concepts could
be expected to be use? by more senior officers in higher level
jobs which is characteristic of the non-supply option
subpopulation in this study.

Both subpopulations indicated most of the skill was
learned in their AFIT graduate level educational experience.
However, all of the supply management option subpopulation
indicated they learned most of this ability at AFIT while the
non-supply option subpopulation indicated AFIT and other
educational experiences. It is possible that the other
eduational experiences provided the knowledge for the non-
supply option subpopulation to better apply what was learned
at AFIT to their jobs.

Evaluate Production Systems (Table 38). Both

subpopulations indicated that their ability in this area was
higher than their daily usage of the ability. The difference

was more evident in the supply management option
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Table 37

Comparison of Mean Scores of Rankings of

the Supply Management Option and Non-Supply Option

Graduate Subpopulations on the Subject of
Applying Contractual Concepts

Mean Scores
Non-
Supply Supply
Option Option Diff

How would you rate your ability
tO ooo? 2.75“ 30“79 --329
On a daily basis, in your present'
job, how would you rate your
usage of this ability to accomplish
the tasks described in Part I1I
of this survey? 1.583 2.352 -.769
Difference of mean scores
within each option: 1.167 . 727 .44
In which educational experience
did you learn most of this skill? 1.000* 2.383%*
Key to educational experience:

Educational Program Rank
AFIT graduate program 1 *

Other duate o 2 ®x
IT P o essfon f 80nt1nu1ng Educacation 3

Ptofessxonal Military Education 4
Undergraduate school 5
Technical training 6
Other 7

93

BACROOEN N o \ Q° .',' " '-."-.'v Py .'-.'\' \’\'\. -.'-.' e e e e,

.......




Table 38

Comparison of Mean Scores of Rankings of
the Supply Management Option and Non-Supply Option
Graduate Subpopu.ations on the Subject of
Evaluating Production Systems

Mean Scores
Non-
Supply Supply
option option Diff
How would you rate your ability
f} tO ooo? 20846 2.9“9 -0063
On a daily basis, in your present
job, how would you rate your
N usage of this ability to accomplish
the tasks described in Part Il
of this survey? 1.769 2.045 -.276
Difference of mean scores
within each option: 1.077 .864 .213
In which educational experience
did you learn most of this skill? 1.367* 1.873%*

Key to educational experience:
Educational I2rogram Rank

AFIT graduate program
Other graduate program
AFIT Professional Continuing Educacation
\ Professional Military Education
Undergraduate school
Technical training
Other

»®
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subpopulation. This difference could be a result of different
job levels. At lower organizational levels there would be
few, if any, opportunities to evaluate production systems,
Evaluation of systems could require a depth of experience and
job knowledge not possessed by the less experienced supply
management option subpopulation.

However, neither subpopulation rated their ability or
usage of the ability higher than the mean ranking of 3. This
could possibly indicate that the time spent to educate supply
officers in this ability is not extremely useful to them in
jobs typically held by supply officers. It is also possible
that while they do not use this ability to a great extent, it
is important to them when required.

Both subpopulations indicated that most of the skill was
learned in the AFIT graduate program.

Use Integrated Techniques to Analyze/Develop Policy/

Strategy (Table 39). The rankings indicated, again, that

perceptions of ability were higher than usage of the ability.
However, the differences of mean scores were less than most
other skills analyzed from Part III of the survey responses,
Also, it could have been anticipated that the non-supply
option subpopulation would use these skills more due to the
job levels and rank structure. However, this was not
indicated by the responses. Both subpopulations responded

similarly.
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Table 39

Comparison of Mean Scores of Rankings of

the Supply Management Option and Non-Supply Option

Graduate Subpopulations on the Subject of
Using Integrated Techniques to Analyze/Develop

Policy/Strategy
Mean Scores
Non-
Supply Supply
Option Option Diff

How would you rate your ability
tO o..? 30166 3.3“3 -0137
On a daily basis, in your present
job, how would you rate your
usage of this ability to accomplish
the tasks described in Part 11
of this survey? 2.583 2.811 -.228
Difference of mean scores
within each option: .583 .492 .991
In which educational experience
did you learn most of this skill? 2.083* 2.089%*
Key to educational experience:

Educational Program Rank
AFIT graduate program 1
Other graduate program . 2 *h
AFIT Professional Continuing Educacation 3
Professional Military Education 4
Undergraduate school . 5
Technical training 6
Other 7
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There are some possible reasons for similarity of
rankings by the two subpopulations: there may de few jobs that
require this ability regardless of rank or ocryanizationa.
level; this ability may be an 1mportant but sma.l part of the
tasks the two subpopulations perfora; this ability may not be
important to supp.y officers; tnis abillity does not relate to
the tasks 1dentified i1n Part [] >f the surtvey; the
Interpretation of what constitutes developing analyzing
Policy atrategy -ould pe Jditferent Jepending on the
organlizational .evei >f the respondent.

dotn subpopulations stated tney .earned most Sf tne S$Kii.
In the AFIT jraduate educational experience. More specific
data by the respondents wou.d pe needed to Jdetermine 1f AFIT
jraduate education 1n thi1s area 18 beneflicCial to suppiy
officers or 1f other educationa. pruocesses such as PME wouid
De more nenefici1a..

Evaivate Distrioution Systems  Tab.e 49). The usaje

of tnis sx1l. was ranxked .. wer than the percei-ed abi..ty Oy
Doth suppopu.ations >f jraduates. The Jifferences Of nean
SCOres ware substantia.. Both sudbpopuiations indicated an
4bove averagye response t. naving the aovi.ity dbut i1ndicated a
De.Ow averaye response t. Jsage >t tne avi.ity.
The evaluation of Jdistridbution systems may not dDe an

lmportant skiil to most supp.y officers, hence, a .ow Jusaje
rate by both subpupulatioing. The 3.14ynt.y hijher Jsaje rate

Dy the non-supply ption sybpopu.ation, however, -vd.d De the
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Table 44

Comparison of Mean Scores of Rankings of
the Supply Management Option and Non-Supply Option
Graduate Subpopulations on the Subject of
Evaluating Distribution Systeas

Mean Scores
Non-

supply Supply

option option Diff
How would you rate your ability
to .oo? 3-5'0 30566 "0066
On a daily basis, 10 your present
Jjob, how would you rate your
usage of this ability to accomplish
the tasks described i1n Part 1!
of this survey? 2.083 2.566 -.438
Difference of mean scores
within each option: 1.417 1.000 417
In which educational experience
did y_u learn most of tnis skill? 1.006° 2.438**

Key to educational experience:
Educational Program Rank
AFIT graduate program

23? rPigteg:fgnffoggatxnuxng Educacation
Professional Military Education
Underyraduate school

Technical training

Other

~N O W
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rasult of educational experiences other than AFIT graduate
education such as technical training or PCE courses. This is
supported by the substantially lower usage rate by the supply
management option graduates who indicated they learned all of
the skill in the AFIT graduate program. The non-supply option
subpopulation, on the other hand, had a higher usage, but also
indicated they learned the skill in educational experiences
other than the AFIT graduate program.

Both subpopulations indicated they learned most of the
skill in the AFIT graduate educational experience.
' A Wilcoxon test was performed on the data from Part II
of the survey. The test was performed as previously

discussed in Chapter III. The Wilcoxon test and results are

tabulated on Table 41. The primary purpose of the test was
to determine if the differnces of mean scores of perceptions
indicated by the two subpopulations were significantly
different. The test was performed on the differences of mean
scores calculated from the survey responses regarding how

much time 13 spent on a task, educational aspects of the

task, and the importance of the task. Only Part Il data were

tested because this data provided a sufficient sample of data
from the two subpopulations.

There were three separate tests conducted on the 18
tasks used in Part II of the survey. The Wilcoxon test was
performed on time, education, and importance. For each of

these tests, the difference of mean scores of the two
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Table 41

Wilcoxon Tests Performed on the Differences of Mean
Scores of the Two Subpopulations Using Responses

from Part II1 of the Survey Data

HOW MUCH TIME EDUCATION IMPORTANCE

DIFF RANK DIFF RANK DIFF RANK
ADMINISTRATION -.11 10 . 946 4 -.987 4
STORAGE &
DISTRIBUTION 979 9 -.809 18 .9l4 1
INVENTORY
MANAGEMENT -.124 11 .362 15 -.123 7
CUSTOMER
INTERFACE .931 4 .124 8 .326 12
PLANNING &
PROGRAM .208 15 -.004 1 «445 16
MAT CONTROL &
UNIT SUPPLY -.024 3 .071 6 «36 13
EQUIPMENT
MANAGEMENT .032 5 @17 3 .26 11
COMMAND &
SUPERVISION -.271 17 -.306 12 «735 18
COMPUTER
SYSTEMS .481 18 -.179 19 .467 17
PROJECTS .977 7.5 -.662 17 .143 9
CONTRACT
INTERFACE .2 14 -.967 5 .068 3
CONTINGENCY/
MOBILITY -.923 2 -.129 9 ~-.407 14
RESOURCE
MANAGEMENT .143 12.5 ~.256 11 .129 8
FUELS
MANAGEMENT .811 1 -.332 13 .119 6
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Table 41 continued

MUNITIONS

MANAGEMENT .143 12.5 .913 2 .050
INSPECTION &

EVALUATION -e22 16 .109 7 .887
TRAINING -.064 6 -.522 16 -.149
SECURITY

ASSISTANCE 977 7.5 «357 14 -.433

10

15

TEST: 2 sided test using Wilcoxon Ranked Sum Difference test

N=18

Confidence level (x):.05

Reject Ho if Tstat is less than or equal to Tcrit where T is

minimum of T+ or T-.

CALCULATIONS:

HOW MUCH TIME:
T+ = 9+44+15+45+1847.5+414+12.5+41+r12.5+7.5 = 106
T- = 10+11+3+17+2+16+6 = 65

T statistic: 65
T critical: 40

Tstat (65) is greater than Tcrit (44d).. fail to reject Ho.

EDUCATION

T+ = 4+15+8+6+3+2+7+14+ = 59

T- = 18+1+12+10+17+5+9+11+13+16 = 112
T statistic: 59
T critical: 40

Tstat (59) is greater than Tcrit (40) ..fail to reject Ho.
IMPORTANCE
T+ = 1+412416+13+11+18+17+9+3+8+6+2+5 = 121
T- = 4+47+14+10+15 = 5@
Tstatistic: 50
Tcritical: 44

Tstat (50) is greater than Tcrit (40)..fail to reject Ho.
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subpopulations were used for each task. These difference
scores were ranked from lowest to highest. The rankings were
divided into groups by the sign, plus(+)or minus(-). The
rankings were summed for both groups for each test. The group
with the smallest sum was used as the T statistic (T stat).
The T stat was compared to the T critical value (T crit) which
was derived using a two-tailed test for a N value of 18 and a
confidence level (x) of .95. These calcualtions are also
tabulated on Table 4l.

The results of the 3 tests indicate that the differences
of mean scores of perceptions were not different regarding
time, education or importance of the 18 tasks. For each of
the tests, the results indicate, with 95 per cent confidence,
that the two subpopulations perceptions are not significantly
different.

Summary of Data Analysis. This chapter analyzed the data

coilected from the two subpopulations in response to the
survey. It analyzed the biographical data from Part I, the
task data from Part II, and the use of skills, concepts and
techniques from Part IIl1 of the survey. This chapter focused
on the analysis of the mean scores to questions in the survey.
The mean scores were computed and differences calculated to
portray differences in perceptions by the two subpopulations.
Chapter V will summarize the data and make conclusions

and recommendations based on the findings of this chapter.
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V. Summary, Conclusions, and Recommendations

This chapter begins with a review of the research
questions and hypotheses from Chapter 1. The questions are
followed by a review of the research methodology. The
conclusions of the research effort are presented next. The
chapter concludes with recommendations for further research.
Summary

The central research question of this study was stated as:
Is the supply management option at AFIT effective? Sub-
research questions were: What is educational effectiveness?
How can it be measured? What has been done in the past to
evaluate AF(T programs? The hypotheses tested were:

Ha: The graduates of the supply management option
perceive the supply management option to be more
useful in the performance of supply duties than
supply officers who graduated from other options.

Ho: The graduates of the supply management option
perceive the supply management option to be no more
useful in the performance of supply duties than
supply officers who graduated from other options.

Summary of Research Methodology

Tne research methodology was designed to gather the data
necessary to provide answers to the research questions and to
test the nypotheses. The methodology included identification

of the population, the survey instrument, data collection, and

the analysis of data.
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The population was comprised of all active duty supply
officers who graduated from AFIT and are currently in the
supply career field. The population was divided into two
subpopulations. One subpopulation was the supply management
option graduates and the other the non-supply option
graduates.

A survey was designed to gather the data needed to
provide answers to the questions. The survey was mailed to
the entire population previously described. A response rate
of 61.3 per cent was attained.

The survey collected three types of data. One type was
biographical data. The biographical data were gatheced to
obtain a clear concept of the positions, job levels, years in
service, etc., that the two subpopulations represented. The
second type of data were perceptions of duties most supply
officers perform. The third type of data were the graduates'
perceptions of tneir ability to use the skills, concepts and
techniques learned at AFIT.

Data were analyzed by determining the difference of the
mean scores of the responses to Parts II and IIl1 of the
survey. The Jdifferences of the mean scores were ana.yzed in
relation to the biographical data and the two subpopulations.

Answers to the Resedarch Questions

The subresearch questions are addressed first since the
information they provided had a direct bearing on the answer

to the central research question.
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What is educational effectiveness? The answer tc¢ this
guestion was difficult since experts did not agree to a common
definition. However, as a result of the literature review, it
could be stated that educational effectiveness is a measure-
ment of the total effect that an educational process has on
the recipient and how well that education serves the

’ recipient. Based on the analysis of Part III data, which

addressed the skills, concepts and techniques taught at AFIT,
the two subpopulations use their AFIT education. A majority
of respondents indicated they learned skills, concepts and
techniques at AFIT which they use to perform the tasks
p identified in Part II of the survey.

How can Educational Effectiveness be Measured? There
Jare several methods to measure educational effectiveness.
The method used in this research was primarily a summative

method of educational evaluation by which the net effect of

the AFIT graduate education was measured. The measurement
was accomplished through an application of Lyman Porter's
method of needs deficiency determination for different levels
of management. In the application of Porter's method to this
research, the objective was to measure the differences of
perceptions of the two subpopulations. The differences of
perceptions should indicate if one subpopulation perceived
graduate education from AFIT to be more useful. The survey

used in this study was designed to measure the differences of

perceptions between the two subpopulations.




The methods used to measure the effectiveness of the
supply management option were well-founded and valid. The
method was based on evaluating the summed effects of the
B educational process and use of Porter's needs determination

to measure the differences of the graduates' perceptions. The
results should allow for a subjective evaluation of the
hypotheses.
What has been done in the past to evaluate AFIT programs?
X There have been many evaluations of AFIT programs. One
evaluation, the Mashburn study, provided insight on how to
Zg approach the subject of evaluating an AFIT program. The

insight provided an approach to use job inventory data in

P
. xJ]

conjunction with educational requirements. This same method

B S

was used in this study and produced valid results.

Is the supply management option at AFIT effective? The
supply management option at AFIT was determined as effactive
but no more effective than any other option for supply
officers. There are several reasons for this conclusion.

. The supply management option is effective because the
education provided by the option is used by the graduates in
the performance of supply tasks. This conclusion is based

on the data analyzed from Parts II and IIl of the survey.

R L)

The skills, concepts, and techniques learned at AFIT are used

to perform the tasks identified in Part II of the survey.

Py

However, the differences of mean scores of the usage of

- e &

the skills, concepts, and techniques for the subpopulations
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were not substantially different. The support for this
conclusion is found in the data in Parts II and III of the
survey responses found in Tables 8-40 and Tables 42-4S.

Tables 8-40 provide the actual numerical data for each task,
skill, concept, or technique evaluated in this study. These
tables also indicate the mean score differences of responses
from the two subpopulations. Tables 42-45, on the other hand,
indicate the same data in a modified fashion.

Tables 42-45 show the relationship between tasks,
education, importance, and ability as perceived by the
respondents without the stigma of the numbers. These tables
were developed to show the relationship of the perceptions of
the respondents to the various areas regardless of how the
perceptions ranked on the numerical scale. This information
is valuable in determining, for example, whether supply
management option graduates perceive the need for more
graduate education to perform a task regardless of how much
time they actually spend on the task. The task may not
require much time, but be very important to them. As a
result, education on this task may also be important.
Combined with the data from the other tables, a complete
picture of the perceptions of the two subpopulations can be
derived and substantiates the conclusion regarding the

effectiveness of the supply management option.
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Table 44

Comparison of the Supply Management Option Subponulations
Perceptions of Ability to Perform Tasks and Usage
of the Ability

Rated apility im | Usage of aoi.ity
Skill, concept, or relation to usage in relation to
technigue of ability rating of ability

Systematically Analyzing Higher Lover
Complex Problems

Appiying Statistical Higher Lower
Concepts

Conducting Scientific Higher Lower
Researcn

Using Tundamentals Higner Lowerz
oz Concepts

wWriting Skiills Higher Lovez

Applying Organizational Higher Loves
Benavior Concepts and
Technigues

Applrying Organizational Highez Lower
and Managerial Concepts
and Tecnnigues

Applying Information Higher Lower
Management Concepts

:
Applying EZconomic Higher Lower
Concepts and Technigues
Appliying Financial Higher Lower
)

Management Concepts
and Technigques

Applying Accounting Higher Lower
Concepts and Techniques

Applying Contractual Higher Lower
Concepts

Evaluating Production Higher Lower
Systeas

Using Integrated Highez Lower
Techniques to Analyze/
Develiop Policy/Strategy

Evaluating Distribucion Higher Lower
Systems




Table 45

Comparison of the Non-Supply Option Subpopulations
Perceptions of Ability to Perform Tasks and Usaqge
of the Ability

— Wated ab...ty .n Jeage of ab...ty

$ki.., concep:, o £e.a%i0Nn tOo usage ; in re.at.on o
tecnn. Jue °f anility rating of ex..iy
Svstemazica..y Ana.yting, H.5hez Lower
Sompiex Proo.ems
APPLYLNg Stat:istica. Highet “owe:
Concepts
gandusting Scientil.: Yighet wowe:s
Resear:zn

p

' Ts:a3 Trundamenzals ‘ digne: Lowe:

or ldacepts

Wzitiag Skills “ Lowar Higner
Applying Ozjanizational Higne: Lowe:
3ehav.or loncepts and | ‘
Teconigues ,

4 . . )
APP.Ying Orjanizaz:iona. ' M.3her : LOwe:

and “vanage:z.al Zoncep:
and Tecnnijues

App.ying Information Higher Lower
Managemen: Joncepts

App.ying Economic 419nec Lower:
<concepts and Techn:gques

App.sing Financ:a. Higher Lowe:r
Managemen: loncepts
and Tecnnigues

p & 5

APP.ying Accounting : d.3ner Lowert
Concepes and Tecnn:Jues
g
p . - . . .
b App.ying lontractuas. H.:gner “ower
p Concepts
fvaluas:ng Product:on ; Mighes Lower
S’stems .
Usin3 Integrated ; H.gner “owe:
Tecaniques to Ana.yie’/
Jevelop Policy/Sizazesy ,
Eva.iating Cistrioution {4igner Lower

Systems

T W W W W
—
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Tne analysis of the data from Part Il of the survey
assessed four critical areas. These were: time spent on
tagsks, aducation for the tasks, and the importance of the
tasks and education. Each of these will be briefly reviewed.

The differences of mean scores for how much time each of
the two subpopulations spent on any given task were
neglijible. Based on the response scale of 1 to 5, there were
only 3} difference scores that exceeded a .2 difference level.
NO scores exceeded a .5 level. The yreatest difference of
.481 was in computer systems in which the non-supply option
jraduates reportedly spent more time on thls task. As a
result, 1t could pe evaluated that there was little difference
between the two subpopuiations regarding how much time they
spent doing the tasks. These results are further substan-
tiated by Taoles 42 and 43. “here were only two differeaces
Detween the two Subpopulations on time spent on tasks. n
potn 1nstances, the non-suppiy option ygraduates perceived that
more time shou.d pe spent on the tasks.

The Jdifferences pDetween the two Subpopulations percep-
tions regarding the educational aspects of the tasks were only
$.14Nn%t.y mnore pronounced. Tnere were three scores greater than
a3 .5 ditference. These were in storage and distribution,
Prijects and progyram management, and training. There were 5
scores with a difference jreater than a .2 level. However, the

ji1fterences were not 3utticientiy substantial to state that the

perceptions f the two subpopualations varied jreatly. Tables




42 and 43 support this same conclusion in that the only
differences of perceptions indicated were in the area of
training and in project and program management.

The evaluation of the importance of the tasks and
education to do the tasks produced similar results. The
differences of mean scores were not large. The task of
command and supervision was higher than the .5 difference
level. This difference was concluded to be a result of the
difference in rank between the two subpopulations. The non-
supply option subpopulation was of a higher rank structure
than the supply management option subpopulation. This
higher rank structure could expect to place more emphasis
on command and supervision.

There were 7 tasks in which there was a score difference
between the .2 and .5 level. These tasks included customer
interface, planning and proyramming, materiel control/unit
supply, equipment management, computer systems, contingency/
mobility and security assistance. In contingency/mobility and
security assistance the subpopulations perceived that
education on the task was less important the task. For the
other tasks, the two subpopulations perceived that education
was slightly more important than the task in their present
job. The result was very little difference in the perceptions
of the two subpopulations was observed. Again, Tables 42 and

43 provide support for this conclusion.
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In reviewing the Part II data as a whole, there were
only 4 of S4 difference of means scores that exceeded a .5
difference level. This relatively small number was not
substantial enough to state that the perceptions of the two
subpopulations differed to any great extent.

Part IIl1 data did not produce any marked differences
between the perceptions of the two subpopulations. The
differences of the mean scores of the two subpopulations
were negligible. |

Of the 15 skills, concepts, and techniques investigated
in this part of the survey, only 2 indicated a difference of
mean scores greater than a .5. These 2 areas were conducting
scientific research and applying organizational and managerial
concepts. The non-supply option subpopulation rated their
ability and use of organizational and managerial concepts
higher than the supply management option subpopulation. The
non-supply option subpopulation rated their usage of the
ability to conduct scientific research higher also. However,
the supply management option subpopulation rated themselves
higher on the ability to conduct scientific research.

In the .3 to .4 range of differences of mean scores, the
non-supply option subpopulation rated themselves higher in
ability and in usage of the ability to apply contractual
concepts and evaluate distribution systems. The balance of

the difference of mean scores were all ranked below a .3

difference.
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Tables 44 and 45, in a more general manner, verify that
there were few differences between the two subpopulations.
Except for writing skills in the non-supply option
subpopulation, the two subpopulations rated areas to Part III
of the survey the same. Therefore, the supply management
option could be rated as an effective program but no more
effective than any other option to supply officers.

The answer to the research question on the effectiveness
of the supply management option leads to the determination of
the hypotheses. The supply management option graduates do not
perceive the supply management option to be more useful in the
performance of supply duties than supply officers who
graduated from other options. Therefore, the null hypothesis
can not be rejected. However, because it is perceived to be
‘'no more effective in the performance of supply tasks evaluated
in this study does not mean that it is not useful. By
definition of educational effectiveness used in this study,
the supply management option is useful and effective.

Conclusious

The results indicate the supply management is effective.
The effectiveness of the supply management option is, however,
limited in scope and application. It was evaluated as
effective because the education the option provided to the
graduates is used in the performance of supply tasks. The
definition of educational effectiveness used in this study was

centered on the ability of the graduates to transfer what they
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learned to the job environment. As indicated by the results
of Part III of the survey, the graduates do use the skills,
concepts, and techniques learned at AFIT in the performance of
supply duties. However, there are also educational needs
indicated by the respondents which limit how much they use the
education on the job.

The educational needs perceived by the graduates of the
supply management option are indicated on Table 42. 1In 16 of
18 tasks identified, the supply management option subpopula-
tion indicated that graduate education did not prepare them as
well as it should have. Only in project and program manage-
ment did the respondents indicate that graduate education was
more than sufficient. They indicated tnat jraduate education
should have prepared them "more"™ for the tasks. They also
reported in 14 cases that education was more important in
relation to the task performance. The respondents perceived
this importance of education in areas more directly related to
supply duties such as storage and distribution, materiel
control/unit supply, and equipment management. This is in
contrast to their perceptions to more general tasks such as
administration, management and security assistance.

Table 45 compared the supply management option
subpopulations perceptions regarding their ability in 15
skills, concepts, or techniques to their usage of the ability
in the performance of supply tasks. 1In all 15 cases they

rated their ability higher in relation to their usage of the
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ability. This study did not address, however, how important
these skills, concepts, or technigques were to the respondents
in performing supply tasks. In spite of a ler: usage in
comparison to their perceived ability, the respondents could
possibly consider the ability extremely important.

When evaluating the data from the supply management
subpopulation, it is important to consider that the data
are perceptions of supply officers. The tasks and what
constituted those tasks were limited and susceptible to
individual interpretation. The tasks did not include all
tasks supply officers perform. Further, the expectations
of graduate education could be confused with expectations
of technical training. The respondents could have perceived
that graduate education should have enhanced their technical
training. As discussed earlier, this is not the intended
purpose of AFIT.

Tnerefore, based on the data measured and the percep-
tions of the graduates, the supply management option is
effective because the graduates use what they learned in the
performance of the supply tasks evaluated. However, the
degree of the effectiveness is still uncertain. Clearly,
there were perceived needs which were not met by graduate
education. While the supply management option did not meet
all of the perceived needs of the graduates, it provided

education that Lhey used in the performance of supply duties.
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The better the supply management option can satisfy the
respondents perceived needs in the future, the better the
option will serve the supply community.

This conclusion must also be measured against the other
options from which supply officers have graduated. Wwhen all
the data were compared, there was little difference in the
perceptions of the supply management option graduates and the
non-supply aption graduates. The data to support this
conclusion were reviewed extensively. Tables 42-45 indicate
that, except for a few cases, the overall perceptions of the
two subpopulations were similar.

Recommendations

Many areas of this study should be expanded for future
research by AFIT and the supply community.

A longitudinal study of the effectiveness of the supply
option wouid be beneficial when the supply management option
graduates have had the opportunity to mature in their careers
and increase in population size. The supply management option
graduate subpopulation was small in comparison to the other
subpopulation. This could have, for example, affected the
answers in the command, planning and programming, and the
inventory areas. Thus, a more mature supply management option
subpopulation should be surveyed at a later date. The results
could indicate some areas that need to be changed in the supply

management option curriculum,
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A joint effort by the technical training institution,
AFIT, and Air Force Manpower and Personnel Center (AFMPC)
should be initiated to resolve what appears to be low usage of
some skills, concepts, and techniques taught at AFIT. The
technical training school should be included because there are
areas indicated, such as Materiel Control/Unit Supply where
more education was desired but may not be the purview of AFIT
to teach. Technical training should compliment the graduate
education and vice versa. The data indicates that the two may
not be in harmony to the benefit of the supply officers.

In addition, the survey instrument used in this study
could be used in evaluating other AFIT options. With some job
task analysis information, the survey instrument needs only job
title information changes for proper application..

The data gathered in this study forms a baseline from
which other studies can be initiated. For AFIT to continue to
be responsive to the needs of the Air Force, constant
surveillance of programs is necessary. The supply option
manager should use the information from this study to closely
examine the supply management option and its contribution to

the effectiveness of the supply career field.
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Appendix B: Response Data

0001112000517 116664000000010 S$55344117112111114111113144434711111211111214444441
11111444444111111111111333122222132111111444344555133111111441421331325554524321
331321444525321221441400

000107700041020114444000001000133411271111111111122221112233331111111111112223335
$512511122311111111111155521522422211111111122122311 111321431321311336454321434
421315315215417211211411

0003876000310403343440000000011555444111122111122111122322122111111111112111130
11133433233111122111111211111112132111121223234111133555255331211111336444215115
225111323 25331211 11215

00010760004 1400113475000010000 4454342123314343343442332433341111111221332333342
22333332343111111122113322233111111212333333434232133111331431221321336445335435
321221425425331221331231

000106800041 711666500000010014444444433333333333333334444441113312223323444451
11322333333222222111222111222555333111222222232111332222333441321221545554434441
441431431331421321431551

0001036000310602213440000010001233333111111434212171 11111 11331111TTTLIII11111113
32322111111 11111111111222221221111111111222332222222111111446221321436547321337
336211311211211311311211

00038640003 1020226474000001000 $555551111111111111111113224431111111111115455551
TN I T 1111013243331 111 11111111111111451341331335557325335
44122542141543144144130

000110600051007333775010000000 $5554451112233222225551114443311131122222111331435
S511155545511111111111133324334435444435533333322513311111144722111 335555357447
22133155655533721 221336

000103400031500221224010000000 1 5444442221323332334432331112313332434442341112215
3523522233211113111113133323332323211123111122122222211111144122132132 545331445
421321311425211221321421

00038630003160033445310000000015555551113311113311113315553351111311111111113513
3333313 HISESTIST11 T T11 11 191011111555535111211514111211327437431437
$3131551731541711131131

000109800041010111554000001000 3334421114444442442333444454451112215552244333232
33221332434111221111111222334334334111224444544211224111422442321341556545425442
43132142121131142154741

000103000031030222235000001000 5444551111323333541153535353451113332233333343343
33334444354111111111171111111223333223333555345223334335235431331331441441331434
331331435335321221331221

00010540004 103011666301000000015551321111312223332222223332331112211111211113313
33121444333111121111231222332222332111131444333222222111131555321315555545555557
331211211221317447547537

00010740004101011255301000000015552222225522444554442333452443333553332444242555
$5333333333222222222222222222444444555255333333222222111221431331311555355312312
441441441322342221111330

00011300005104011666501000000015553441121113222215552324347442211112111231115115
55144212522413144111111444211445134222144211113444124111111546431425525557555456
456446431211111437436556

000387500031000114463010000000 5555532223322244525552435555555552433322220666664
44555444554121121111111444444453553666666666666666666111661661631631655655634644
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555334 351351341341445334334

331321325325211211341321

000107500041010713555010000000 5554453331344452144451451133333451353441351113333
33111113333111111445115333113445155334333111322111111111523431421311547554414331
4413235421336331311331431

000111100051007135775000000100 44433411111111111111111122333311111111111711111118
111114333441 111 111111111111112222221111111111111111115553354412211 1133644433431
331321444338 431336

0001126000510 0 15 74 0 1 33 131 1Mt 3343311 1t v 123 2
200233 45SS234 11T I T 19111114313 1 35435431541541
3514414474 1 331321551

00011030005100722677400000010014434431111211112213332224444442222222222223333332
22332444444111111111111333333333333444444444444222222333333441331321441441334441
444325445547451321331326

0V0112300051007226664000000100 1111111111111 IRRRRRRRRRRRRRRRRRERETRERRERRRLE!
NI 1ISSS4SS 11T 1IN I T T T T T T T T 11 1111111111111153152141543554 1421511
4142142144151 1311444541

0001116000

000105500041026336675000000100 3344441111114443441111114444441111111111112233441
11131444444 11111111111 11TT111111111444344444444322112555255541521521541551521521
33141154121 1441301 211310

0001107000313 147774 1 4454441112211113312231113334441111111111112224442
22442555435111111111111222332222221111221333442111221111111431515315435555431531
431515545415326411321321

00010920004 100333555400000001044452235553344452241221115554441111111111113442554
44222355445555333 111111222222111111334433245223 $545222215445555336556
42232233244211 55611

00011050005 1300446 77500010000015554442223322222224453333344441112223333333342445
$5555555455444444111333555555555555222333222333222333111333551331331551554555551
$5145555555533533533133%

00038760003 10403343440000000011555444111122111122111122322122111111111112111133%
11133433233111122111111211111112132111121223234111133555255331211111336444215115
4291113232283 211111216

000112¢000510201157740000010 133 213 1 1 1 1111 33433411 11 11233 2
292233 aSSS2341 11N TR E 1) 11111114313313354354315415410
5514414414 133 331321551

60010530004 106044 777400000100015552331111232223342222223332341111223331222223332
2213333323311 11111111222113222113111333222342111131111321441321421441454446544
446445134311333223444436

00010400003102011222301000000014332221111115553443331113333335552225551111115514
4411244422211 111T111111111191111111444344111371333111111421425311535535431431521
31S3N311211221411311311

0001014000320061 133350000001001555555111332122333222333222333222333111333111440)
11233111233111333111333111333444333222333222333111333555444431321311431551211321
3212121 212111211211311

00034930004 100733666500000010014443331113311113471113334473451113431112231113331
113331113431111319110111111133333333311122111133311122222223343143142144145532532¢
441439%4%5%2532142133152)
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000111000031040113773010000000 5441242332342231223341222231233221113221112331138
4S12422213322312211111122311322311211111911111122313311111143543942540354533 7447
nEsrsaNnINIIMN?

08010130003148011333400001000015352251 1 111111134111111133314411711111111144495%)
MANINIINHTHIIIMNIINI IR III I 3NT I ST T 111142683131 1545558211238
951415415413111311421410

000111400031100136675000100000 3353551 114442224443133444222444111222111242453444)
3344456355551113331113331113334454451333553335551 113351 1122244143113155195555158!
444331331221441221331441

00036720003 1 2062244630 10000000 1 434333234243444954433233244343233232344241 3442444
443423443431 11 111111111333333222223444 3440443432331 331 111 1143132132143 1944338133
44132544 1435441433343421

09911340005 1 4081367730000 1 0000 MHIN.!WHOHHU'HQWZ
354642353441 1113311112211 1122224111 1146441 154641 1123311143344132131132143742 400
33131532131531132143133

000108600041010112665010000000 44433313323211322234441325555451111132122224444 343
$5423444044334111333111233333446644333222333333444444 1 1133195743134 735745 745 7337
451441441231 207431987237

00011000005 16882237774010000000 3533331121212322223332331113431112233111111111221)
IJ1NMBAINNNTNI2ZZT NN VI292211 Q11221118 11111111134134121532 1454455443
335315331215211311214321

0003870 11034221 M3000001000 4441334111441111441111221444334222112333237953343)
1321344434411 1111111111223332711111434004444444111111111111447331431441951334334
4471539544133544132133143¢

000101900031064113334000000001 144411311 111111111131111144042247711111111111448133)
ANV I IV I 3338398813311 111 1111121441411511441954311647
$57411437919827421231410

0001135000513 345463 ! 19853441 113312224424442340443441 11 11113])' 234444444
43444442331 111211111111111112111229553455552354442341 11331

00010200003 1700331319 1 43444511133148539511113143434311133111133155529%4
JANNMIIN TN 1143534811 111171 111194203264444 1955335593
9553559554454933535339%8

00011330003 106064 7774000010000 3533311 1113343444413332334443931 1133122222299 1999
$53553331322221111111112222222232233 33322995 0952222231 1 1111447321 32195795535 7987
357312427315447321137427

0001104000313 227778 ! 1355333322247959555232222955355 1 11111111221444)482
222333342341111311111313342323352951111213393342242341 1113143143141 1446549543234
42133%32222%211221322321

000 1 0629004 1010 3666040000 10000 5555554 1 1 5124116444111 355545544211)422133344)3048
9535453544424331111122264333113134344844443444443333)13222443431 33143144 104454198
441543551 43%441 33V LN

000113600031300227773000001000 4444442222341 11444111333444333111333111222644393)
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44954144241212754%4444¢"
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000070000414 224383 1 4442131111314442332221 332222322221 322222334542952
222224404343111121111122333222222121222222444333111111444333443543143144544543 1439
4314254393254 1423441121

000110100036000337774010000000 3351344443334432225444444443441111111111112422228
953444443443333331 1119 11111112222221 111112222221 11111111111447331431545555323128
433)1544732911731533 1348

00038200003 1087253474000 100000 15553333222333222333222223322333111 111 2334443
3333323333311 11 e442322222221%1 111 333222111 347135314311364433513%)
1315239935825311311311311

00034620003 10001 1444400000 1000 3334441112311114411112312223951112371112311112882
2135840434411 1131111131 1112322223331 11331222442333233222944331 131231221444224424
33132131531521131121131)

00030730083 10362213740 10000000 1 4644443333323333133333332233332223323331332233333
333333333331113333333333333333333333334333334343333331 11332431 33522333544433 1 300
33133333522933 133833131

00038870003 1400224444000010000 39544433332244421395521395544431331133331334449342
222333334441 11221222111 1113311 1133144444455544511133122233244 1551 322332935452452
$31425425315331332231442

080 10040001100311447400000810013343331112212221113323221 113NN N
PN NI I IT T IIT TI T LT TI TTTIT TI2N N TR T H 117714873311 1 794 7855555445
447333447445337227337337

0001031000314  231440000001000 335111 13544
11131 433333 455532335434451352443
33131131511 1111319434011

0001093000414001 1445000010000 1 2223341 12433111 3222243335554 35222332444 3444 34244 1
1112344434411 1111111111223233223233445345555345111111111331541431441531355333443
$41445335221447331431 440

00010640004 160 7357774010000080 3334441112221222223332332333331222221112222323333
132334343441 11122122122334222333233111222233333233233111221331221111221338335433
42122544681335111221221221

09010730004 16001 164630 10000000 3433333343434453432241322583441111113333333342448
93344555454379123229111333332339111111111111111348224 4313113 1554559355357
4419195285193152118318)7

00010060083 10401 113450000010001355455111143111441223333445455111241 3452451345552
JN13112233111121111121345455125123111121123443112333111111941331541441855433430
431221221411415411441411

00010700004 160022953400000 1000 1124442224434454441344444444455555541331134455555
44444444955 111321443333221 1334532443 33444445453 322223444359 343431 33144144453 145
4415395454353)1421 641400

00010560004 1600 1 196640000010001444333111222111333111111223333 11111111111 113
TIV11101333111122111122995222111122222122111332111111111122321331221) 6334221420
1*AFARDARPALIRRRRRARAARA]

000 108700ue 10101 )1954000001000 444444111222444343223232223223222222222222222222)
3433322222211 111011019 10111122222231113322222222222223111111331321431431951441 540
431321321321431421127431

JOO1102000%103012777300000 100019394451 112212223342221112223321111115552212234442
d31112223361111911111113332223332322223324445551111111111314913312259573533313%%)
913414412242/ 11 1V 188
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000112500051010222664000100000 4332333332232232232442232333332221113332224443444
44324333223333223334 124333223334 1243332232222223332231 1 1221431431421 325445441324
441421321423321221321401

00010930004 1400121553501000000013354441112121113221112234453451111221112111113331
1122222222211 1101 11111111912121123343333554581111111113315471521311421444327421
431413421315221221431311

0001138000514001316650001000001555443111331111351555344555445111231221121323333%
$53323332331111117111111333333111111355354555453233123111441547441321547551952852
3314231331421447221337221

0001024000 3331224443333553333332222222223333333332223333303
337111444343555131 1112111 TT1113331213333334442321 1111111123244 1421311321887225337
331211221221221111227441

000112100051405224775000010000 5554341112223343344443334444441113321112213333434
442334343341112211 11221445331 11122123333358544544433422233244543121 141 1357447444
451435441433431436447436

0001 10000051400174775000010000 $553331112223332234442334443331111112223333342444
4433344433311111111112122212122223344434444434422222244424443 132132133144 7445435
326335336)15447333321216

00011100005100722777400000001015552231113312224431113315554441112313333343345541
1123144544411133111122123423355523411133195544411113311122134143111 441447321421
337331441331211211331311

MlﬁWl‘lﬂﬂmlOlml112311.11231111231333333"122"111210“422
33322323333111111111111223232223222111221222322111121111231541321321541541321421
431321321321321221541421

00010630004 1700234345000000010 35555511144711134111133195555511111111111133333
113318558551 111111111911 11181111111222443332444111111111541551541421551341331421
4314413315554214114404 1)

0001031 4) 4 N7T74 4442223333332225542232224444441111111111113335533
33333222333111331111331222332335444111331333443333223111441551511521521431421431
421511429525311311521511

00010810004 1600335573000010000

00038680003 1400114364000001000 22244211223144334411111155534422111111111133333N
THINISSSISSI 11T I I NI I T I I 00991 192233331111112222322221331111121333334343
3333333313333311111¢ 3N

0001084000414 227375 1 3234451114442333332212235554451111111111113222443
$54552223431 111111 IT VT 111 1111901111444445232354222233541431451545555435431
441333431221331321331447

00010630004 1400346664010000000 4452533443432341332441333334441111112111114454443
34244324244224133212133111121122122314133433444223133111111441441551335551325321
447313535211422325441538

00010720004 14001 344450000010001445445111334111245221113555455111113111113333333%
111134454451 11111011111129113791113111332555455111113221443331421441557351445525
“41424314311511411431517

V010370003 140022337400000100015554431111211117121111114453431111211111112322332
222322222221 11111 I TT101T11111111445333555344111121555445446331441446445445446
331335335135331221441331
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000387100031001117475000001000 S34244111321111335111135555335111 1111111111113
243334453351111111711111224345111111555343555335111111111111551551431541555551554
441331441455551331441441

, 000100500031030113334000010000 2222223323332223322222324334442222222223334444444
B 4444422244411111111111135544422222211144444444422222222222233444 143142135443 1444

431421331321421321321421
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334435541525421321321321
Y 0001094000410 011 445000001000 $5555511135155555555555555555555555555555555555558
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N 2222444444411112111122211122211133133333333333322333355544555 155144 1351557552552
I 44155255255255755135 7351
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00010590004 1001125675000000100 $355541113313453341113311113312233321111111114314

34555111331122121111111111222111111222111445333133111111111441511211325451331441
335211311418321111201131

\ 000112000051020115465010000000 355324222113444444555212333222222111211111222221%
$533344422122211111111133332333322322111122171 113311 1111111143153153153147444 1541
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0001032000314 222334100000000 $553331113311111111711113345441111111111112335852
23222222222444333111111333222224333111333111111111111111111331321311433445431431
2122132121121 211901310

000101100031700113335000000010 443554511133355545533333355555511222233333333353)1
11433555555111311111131111332334231124443555555111321113141341331431431444231441
331341441335211441441331

00010430003140012434300000100014453341111121123434442222222241111131111113333331
2NN T I T I I T T T 11111111555224341311315335545315315
315515415415311315311411

000103900031 3 224444 1 $553341111121122331111132223331111131111122223341
11112222112111112111112111112444333111222111133111111111111445331331328585334434
331325435325311311338311

00910380003 103022333400000100014443331112313242432222224443442122221111111223301
11117444334111111585225223234444334111231111221222232111111325311425557435441431
321331337 311336321

00010900004 1040221554010000000144532311211122411333423211111711111111111112247124
451123241 111 11111111111324222333111111111223112224112112111446321211457341323336
321421326215211221321221

00010960004 10401 11534010000000133422322332222233 1112221112222224442
22333222222334222111111222111223111222222111111222111111111321421321331541331301
321311311221311311321421

000104200031010112224010000000 4452331111111112413451442331221111311111211112313
34115222223955125111111334114224124111121111221112112224134431311211441443431457
211521425411421211455521

0001018000323001122241000000001 4442332221212221125552454454552332333332331114474
44233555335434233345225233333555125334333111331333123222433431211421436345421444
321315335315331311311421

000104900031020112224010000000 5443332221133333352222233332251111111111113333353
3311533322511 111111111434445333115111331333335333335111111421311311441441543552
441311332425311211321311

000389200031040111444010000000 $332552332444442442222341221343332342221341212345
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