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Chapter 1

INTRODUCTION

Background

Industrial Engineering (IE) today extends far beyond
the work simplification and work measurement technigues that
Frederick Taylor (1856—1915) and Frank B. Gilbreth (1856—
1925) introduced and popularized. Currently, Industrial
Engineering is synonymous with terms like Operations
Research and Management Science. This means that today IE
is concerned with the whole organization. Recent advances
in computer technology have allowed today's Industrial
Engineer to use statistical and other gquantitative tech-
niques to solve problems that span the whole organization
(14:19). The scope of IE is reflected in the American
Institute of Industrial Engineers (AIIE) current practice
definition:

Industrial Engineering is concerned with the design,
improvement, and installation of integrated systems of
men, materials and equipment. It draws upon specialized
knowledge and skill in the mathematical, physical and
social sciences, together with the principles and
methods of engineering analysis and design, to specify,
predict, and evaluate the results to be obtained from
such systems [1:116].

In Air Force base level Civil Engineering (CE)

organizations, the IE branch is a staff organization respon-

sible to the Base Civil Engineer. The IE's position in the

L
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CE Organizational Chart is shown in Figure 1; the IE's

responsibilities as specified in AFR 85-1 are:

Industrial engineering provides consulting services
directed toward increasing work force productivity and
improving base level CE resource use. Services IE
provides can include special studies, analysis, appli-
K cation of IE techniques and development of innovative

procedures. The IE's [BIE's] [Base Industrial Engineer]
clients are the BCE and all levels of management and
labor. The IE [BIE] is a "problem solver." The respon-
sibility for problem identification, prioritizing stud-
ies, conducting the study, and follow-on implementation
should be shared with the IE's [BIE's] clients. Subject
areas for studies can include bench stock, BCE taxi
system, IWP, hospital and housing reimbursements, supply
expenditures and discipline, service calls, and vehicles.
In solving problems, it is necessary for IEs [BIEs] to
: work with similar analysis functions in supply, pro-
. curement, transportation, and accounting and finance.
‘ The IE [BIE] is also a facilitator who removes barriers
to communication and coordination impacting the proper
operation of our management system. The IE [BIE] also:

(1) Analyzes, and advises the BCE and key members
of the staff on work done, problem areas, and recom-
mended improvement. Topics for analyses may be genera-
ted by the IE [BIE] or the staff.

(2) Advises BCE management staff on the guality
control evaluation of in-service and self-help work.
i (3) Directs the cost accounting function to
include cost collection, analysis and reporting.

(4) Directs the real property function to assure
control of real property facilities including manage-
ment of the building custodian program [4:18-19].

The role of the Industrial Engineer in many private
industries is expanding. Realization of the IE's potential
to increase profits, by analyzing an industry using a sys-
tems approach, has lead many private industries to devote

more resources to their IE organizations. One illustrative

| example is the United California Bank. In this organiza-

tion, the IE branch has undergone several structural changes. '

This bank has 191 offices throughout California and is the
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fourteenth largest bank in the United States. In 1956, the
bank's management decided that their IE services were not
providing innovative solutions to management problems and
due to the competitive nature of private industry the
managers felt that changes were necessary in order to main-
tain the company's growth (14:88-92).

United California set out to form an IE staff of
experienced bank managers. Criteria were established and
an initial list of 200 employees who met the criteria was
compiled. These employees were thoroughly screened. The
extent of the screening gives some indication of the
important role the IE was being prepared to handle. Bat-
teries of psychological tests measuring intelligence;
numerical ability; numerical, symbolic and verbal reasoning;
and word fluency were administered. 1In addition, certain
personality traits were tested, such as ascendancy, responsi-
bility, emotional stability, sociability, cautiousness,
original thought, personality, and vigor. From the initial
list of 200 employees, 10 managers were selected (14:92).

This select staff, though highly gqualified in
management, was not experienced in Industrial Engineering
technigues. Consultant IEs were hired to provide training
and temporary supervision. Eventually, as the bank analysts
became more familiar with the knowledge and approaches of
the industrial engineering profession, their responsibili-

ties increased and the consulting services were phased out
(14:92-93).
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United California Bank has been very pleased with
the results obtained by these elite Industrial Engineers.
Because the bank provides uniform services at all its
branches, a solution to one branch's problems generally can
be implemented at all branches (14:98). Summing up, top
management at United California Bank states "today the IE
program is a way of life [14:89]."

Productive change is an integral part of any viable
organization. An organization must continually evaluate its
goals and its ability to achieve its goals. Only through
honest self evaluation can an organization recognize areas
where resources are being wasted and not used to their full
potential. Although, within America's society, the Air
Force is not faced with "direct" competitive pressure, all
areas of the Department of Defense are continually asked to
do more with less (3:1-3). The necessity to use resources

wisely leads directly to our problem statement.

Problem Statement

There is a need to determine the cost effectiveness
of each base level Industrial Engineering responsibility
and to determine those variables that influence the cost

effectiveness of these activities.

Motivation
In 1977, two Air Force Institute of Technology

students, Captain Farineau and Captain Tucker, wrote a




21— Ao

thesis entitled "The Role of Industrial Engineering Within
Base Civil Engineering." This thesis provided the motiva-
tion for our investigation.

Using a questionnaire, this thesis team took a
census of all major! Air Force Civil Engineering (CE)
Squadron Commanders and Branch Chiefs in order to determine
the role of the Industrial Engineer. Some of their con-
clusions were:

1) 1Industrial engineering capability is needed
within the Base Civil Engineering organizations.

2) The IE staff should be built around a nucleus
of degreed IE personnel.

3) Quality control~type activities should be
eliminated from the IE function.

4) The IE staff should concentrate its activities
on solving management problems.

5) The Base Civil Engineer and the various branch
chiefs should be provided training in how to use the IE
effectively.

6) The Chief of IE should be a qualified IE who
has at least two years of BCE experience.

7) The IE branch should not be encumbered with an
overload of additional duties.

8) An Industrial Engineering team capability should
be established above the base level to study and resolve
common Base Civil Engineering management problems
[6:143-145].

Upon reviewing their thesis, we find that the views
of the Chiefs of Operations, Chiefs of Engineering and
Design, and the Chiefs of Programs are not consistent with

those of the BCE and BIE concerning the perceived utility of

lTPhere are 126 Air Force bases worldwide which have
an Industrial Engineering (IE) Branch. However, twelve
bases have an IE Branch of 3 or less. These small bases
were eliminated and 114 bases were surveyed (6:30).

6
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the IE function. Five typical questions that summarize

this inconsistency which is present in all the survey
questions are summarized in Tables 1 through 5. Basically,
the responses demonstrate that the operational branch chiefs
are undecided as to the usefulness and effectiveness of the
IE branch and its solutions to management problems. On

the other hand, the BCE and the BIE seem to agree that the
BIE and his solutions are useful and effective, and that

the squadron would be worse off if the IE branch was dis-
solved (6:27-98).

One plausible explanation for this inconsistency is
that both the BCE and the BIE have a vested interest in
stating that Industrial Engineering is useful and effective.
The BIEs are aware that their jobs are at stake, should they
state that they are not effective and perform a relatively
useless service. While the BCEs are also aware of this
situation, there is always a tendency for the head of an
organization to protect the integrity of that organization
(12:87). Although base Industrial Engineers may not be
performing up to their potential, and this is merely a
hypothesis, it would be a rare occasion that the BIEs con-
tributed nothing to the civil engineering organization.
Therefore, many BCEs would see the loss of IE as a direct
loss to their local CE organization and not as a possible

increase in the overall Air Force efficiency.
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The single aspect of the Farineau and Tucker thesis
that we felt most interesting and was also our primary moti-
vation to investigate the cost effectiveness of base level
IE was the open-ended qguestion which asked respondents to
list five noteworthy achievements of base level IE. A total
of 31 different areas were indicated as noteworthy. Twenty-
four percent of those responding gave the response "Quality
IE Studies with Realistic Solutions," making thisvresponse
the most frequent. However, the second most frequent
response was "Nothing Noteworthy/Not Important" and 16 per-
cent of all respondents gave this response. It is inter-
esting to note that so many respondents would disregard
instructions and answer this gquestion with a response which
was not solicited, especially when this response appears to
show dissatisfaction with the IE branch. A complete break-
down of the 31 areas and the responses are shown in Table 6
(6:102-103).

Responses to questions of the Farineau and Tucker
thesis indicate that the cost effectiveness of the base
level Industrial Engineering program is gquestionable. This
questionable cost effectiveness of base level IE was the
motivation for this thesis. In the next section, we will
attempt to justify the reasons why we feel this research is

important.
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Justification

An investigation of base level Industrial Engineer-
ing was needed to determine if resources allocated to IE
were being used cost effectively. AFR 178-1 requires an
economic analysis of on-going programs when a major change
to a program is anticipated. Therefore the analysis in this
thesis is a preliminary step which must be performed before
any changes to base level IE should be made. But perhaps
the most important reason to determine the cost effective-
ness of base level IE is that a large amount of money is
invested in IE salaries. This money should be spent pro-
ductively. Table 7 summarizes the number of people assigned
to base level IE worldwide and the value of their salaries
(9).

Our analysis in Chapter 3 determined the cost
effectiveness of base level IE and the variables that affect
the cost effectiveness. This analysis provides managers
evidence that shows how changes in different factors vary
the cost effectiveness of an IE branch. With this informa-
tion, managers will be able to make better decisions that
will increase the efficiency and effectiveness of the money
allocated to the base level IE resource.

Studying base level IE has provided new insight into
the problems of the base level Industrial Engineer. Our
conclusions as to what are the problems facing the base level

IE and our recommendations to solve these problems are

16




Table 7

Worldwide Costs of Industrial Engineering
Salaries (9)

Monthly

Rank Number Salary Cost/Month
LTCOL 1 2640.8 2,640.8
MAJ 5 2250.8 11,254
CapP 35 1970.8 68,978
LT 18 1525.8 27,464.4
2LT 24 1072.8 25,747.2
CMS 4 1748.0 6,992
SMs 14 1563.0 21,882
MsG 81 1301 105,381
TSG 108 1187 128,196
SSG 160 1034 165,440
E-4 138 871 120,198
AlC 44 773 34,012
AMN 18 707 12,726
A/B 9 659 5,931
TOTAL 659 $ 736,842.4
Gs-13 1 2669 2,669
GS-12 23 2244.75 51,629.25
Gs-11 51 1872.75 95,510.25
GS-10 18 1704.3 30,677.99
GSs-9 107 1747.9 165,627
GsS-8 48 1401.1 67,256
Gs-7 67 1265.3 84,777.3
GS-6 18 1138.5 20,493
GS-5 79 1021.4 80,691.9
GS-4 94 913 85,822
GS-3 43 813.4 34,976.9
GsS-2 3 721.4 2,164.3
Gs-1 1 638 638
TOTAL 553 $§ 722,933.0
GRAND TOTAL 1212 $ 1,459,775.4

YEARLY TOTAL

$17,517,304.8

17
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presented in Chapter 4. There are always better ways of
accomplishing a service and it is hoped the insights our
research provides will help key Civil Engineering managers
resolve the problems of base level IE.

Definition of Terms
and Concepts

So that most of the ambiguity that stems from a
poor understanding of the terms and concepts discussed in
this thesis are eliminated, we have compiled a list of

definitions. These definitions are in Table 8.

Research Objectives

There are three objectives that this research is
designed to accomplish:

1. To collect data to calculate the operating costs
of each base level IE branch.

2. To determine how well each base level IE branch
is meeting its responsibilities as outlined in AFR 85-1 and
the IE Management Brochure.

3. To determine those variables that most signifi-
cantly affect the perceived value and effectiveness of each

base level Industrial Engineering responsibility.

Plan of the Report

The remainder of this thesis is concerned with the
procedures that were used to investigate the cost effective-

ness of each IE responsibility and interpreting the data

18
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that we gathered. In Chapter 2, we have discussed the

",
av

population of interest, our questionnaire, the dependent

-

and independent variables, the research questions, the
analysis we performed, and other related topics. In Chapter
3, we present the number of questionnaires returned and the

analysis of the data. Finally, the last chapter will pre-

sent our conclusions and recommendations.

z |
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Chapter 2

METHODOLOGY

Population of Interest

The population of interest is the perceptions of
key management personnel, in base level Civil Engineering
organizations, concerning the perceived value of various
IE branch responsibilities. There are six independent
elements of this population. The perceptions of:

l. Base Civil Engineer;

2. Deputy Base Civil Engineer;

3. Chiefs of Operations;

4. Chiefs of Industrial Engineering;

5. Chiefs of Engineering and Environmental
Planning; and

6. Chief of Resources and Requirements.
Typically, each manager is represented at every CE organi-

zation (4:1-22).

Questionnaire

In order to determine the perceptions of the key
managers, three guestionnaires were developed. One form
was given to the Chiefs of IE, another form to BCEs and
Deputy BCEs, and the third form was given to all other key

managers. Three different guestionnaires were developed

24




because it was felt that each manager did not have access
to all the information required. Each questionnaire only

asked managers those questions they most probably should be

familiar with. Table 9 provides information about each

questionnaire. All Air Force bases with an IE branch of

three or more personnel were surveyed and these bases are

listed in Appendix A.

Table 9

Types of Questionnaires

Number of
Type Respondents Questions
1 Chief of IE 81
2 BCE 74
Deputy BCE
3 Chief of Engineering and 37

Environmental Planning
Chief of Operations

Chief of Resources and
Requirements

Likert Scale

A five point Likert scale was the response option
for most of the questionnaire. This scale was chosen
because historically the Likert scale has been used to
evaluate perceptions and it provides an easily understood

response mode. The five responses are:

25




1. Strongly Agree
2. Agree
3. Undeéided
4. Disagree
5. Strongly Disagree
The response categories were assigned numbers one through

five, with five corresponding to Strongly Agree (5:248-250).

Dependent Variable

The dependent variable for our research is the cost
effectiveness of each base level IE responsibility. The
base level IE responsibilities, as outlined in AFR 85-1
and the IE Management Brochure, are:

1. Management Consulting;

2. Quality Control;

3. BEAMS Consulting;

4. Communications and Coordination Facilitating;

5. Real Property Accounting;

6. Cost Accounting;

7. Training and Testing (10:1-22).

A cost effectiveness index was determined for each responsi-
bility using benefit-cost ratio analysis. The cost was
defined as the salaries of all personnel assigned to base
level IE organizations. This cost was determined quite
accurately from personnel computers files which maintain
authorized and assigned manning levels, by rank and by base,
of all IE branches worldwide. Thus, by multiplying the
26
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number of personnel in each rank category by the average
salary of people holding that rank, a reasonably accurate
estimate of the cost of each base level IE branch was
obtained. From our census of all base level chiefs of IE,
we obtained the percent of time that each base level IE
organization spends on each of its responsibilities.
Multiplying the individual base's percentage of time spent
in each responsibility times the base's cost for IE salaries
provided an estimate of the cost of individual responsibili-
ties (7:456-486).

The major problem with benefit-cost ratio analysis
of a government program is in determining the benefits
(7:471) . Base level IE organizations are not required to
maintain records of benefits resulting from the operation
of the branch (8). Therefore, there does not exist any
actual data stating the benefits portion of our benefit-cost
ratio analysis. To overcome this problem, we obtained the
perceived benefit of each base level IE responsibility.

Each key manager in base level CE was asked if their base
level IE branch effectively performs each responsibility.
Their responses were noted on a 5 point Likert scale. This
provided a mean score of the perceived benefits of each
base level IE responsibility.

The mean score was evaluated by assigning each
response a numerical value. The responses to the questions

that measure the value of each IE responsibility and their

27
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F. assigned value are:

"; value ' Response
5 a. Extremely valuable and effective
4 b. Moderately valuable and effective
3 c. Undecided
{ 2 d. Not too valuable or effective
1 e. No value and extremely ineffective

Dividing the mean value of each responsibility by the cost
of each responsibility gave us a modified benefit-cost ratio i
for each responsibility. These modified ratios are called
E - cost effectiveness indexes which are frequently used in com- j

paring public works projects (7:472-473).

Bias

As the data indicates, there is a significant dif-

ference between the BCE, Deputy BCE, and BIE perception of

the value and effectiveness of IE when compared to the

branch chiefs' perceptions. We investigated this difference
by computing the 95% confidence interval for the difference
between two means. The null hypothesis was that the two
means were equal and that their difference was zero (15:212-
216) .

‘ The 95% confidence interval was calculated using
the following formula:

2 o

f (Wq = uz) = (x1 - xz) t t o2s n_f 7 5;
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where X = sample mean

t = students t distribution

s® = sample variance

n = sample size.
Although our data is ordinal and the calculation of means
can be gquestioned, it is common practice to use "t" values

and means when performing such an item analysis (5:248-250).2

Independent Variables

In order to determine those variables that influence
the perceived value and cost effectiveness of base level
industrial engineering, we initially used the Farineau and
Tucker thesis. Farineau and Tucker had asked key managers
in base level CE organizations what were the weaknesses and
limitations of IE. There were twenty-one weaknesses

identified.?® These weaknesses were actually descriptions

of independent variables that either could be viewed as
enhancing or limiting the perceived value of the IE branch.
Thus, these IE weaknesses became our initial list of inde-

pendent variables.

2For details of this procedure, see Edwards, Allen L.,
Techniques of Attitude Scale Construction (New York:
Appleton-Century-Crofts, Inc., 1957), pp. 152-154.

3For a complete list of weaknesses/limitations, see
Farineau, Captain Mark J., and Captain Alan E. M. Tuckers,
"The Role of Industrial Engineering Within Base Level Civil
Engineering" (AFIT Thesis, 1977), pp. 66.
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Farineau and Tucker also asked the BCE and the BIE
to recommend improvements to the IE branch. There were 35
improvement categories listed.*® Many were very similar to
the weaknesses of base level IE. Combining the weaknesses
and improvement areas for IE as identified by Farineau and
Tucker, we developed a comprehensive list of variables that
influenced how key managers perceived the IE's value. At
this point, certain factors were eliminated because we knew
we could not gain information about them or because there
was no way to measure the degree to which the variable
existed at a given base. Thus, we had developed a compre-
hensive list of independent variables.

The next phase in our search to identify those
independent variables that influenced the perceived value
and effectiveness of IE was to review validated gquestion-
naires that were concerned with evaluating the performance
of an organization. Primarily, we used the University of
Michigan, Survey of Organizations questionnaire (15:1-158).
We tried to see if the researchers at Michigan had
asked gquestions that related to the IE's weakness and
improvement areas. We found that they had, but, in addition,

we also noticed other questions that the University of

*For a complete list of improvements, see Farineau,
Captain Mark J., and Captain Alan E. M. Tucker, "The Role
of Industrial Engineering Within Base Level Civil Engineer-
ing”" (AFIT Thesis, 1977), pp. 104-106.
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Michigan, Survey of Organizations questionnaire asked that

might influence our dependent varial.es. Therefore, we
included these variables in our list of independent vari-
ables. Our final list of independent variables, as shown
in Table 10, was derived from two primary sources--the
Farineau and Tucker thesis and the University of Michigan,

Survey of Organizations guestionnaire.

Research Questions

The following research questions were selected to
enable us to attain the research objectives listed in
Chapter 1. These objectives were:

1. To collect data that would enable us to cal-
culate the operating costs of each IE branch.

2. To determine how well each IE branch was meeting
its responsibilities'as outlined in AFR 85-1 and the IE
Management Brochure.

3. To determine those variables that most signifi-
cantly affect the perceived value of each IE responsibility.
The research questions were primarily based on our list of
independent variables and are listed below:

1. What are the direct personnel costs associated
with providing each of the IE responsibilities?

2. What is the perceived value of each base level
IE responsibility that is provided to the BCE and his

branch chiefs?
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3. What percent of its available time does base

level IE devote directly and indirectly to providing each

R

responsibility to the BCE and each of his branch chiefs?

4. What is the relationship between the amount of
time dedicated to providing each IE responsibility and the
perceived value of each responsibility?

5. Does the ability of key CE managers to use the
IE resource affect the perceived value and effectiveness of
each base level IE responsibility?

6. Does the level of key CE managers' confidence
in the base level IE branch affect the perceived value and
effectiveness of each base level IE responsibility?

7. Do the conflicting roles of the base level IE
branch affect the perceived value and effectiveness of the
IE's management consulting and quality control services?

8. Does the base level IE branch's consulting area
affect the perceived value and effectiveness of each of its
responsibilities?

| 9. Does the level of experience of base level IE
personnel affect the perceived value and effectiveness of
each base level IE responsibility?

: 10. Do the manning levels of base level IE affect
the perceived value and effectiveness of each of its

responsibilities?
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11. Does the level of training of base level IE

personnel affect the perceived value and effectiveness of
each base level IE responsibility?

12. Does the use of quantitative techniques by
base level IE affect the perceived value and effectiveness
of each of its responsibilities?

13. Do the rules and regulations governing base
level IE affect the perceived value and effectiveness of
each of its responsibilities?

14. Does the level of support given to base level
IE by the other branches in CE affect the perceived value
and effectiveness of each base level IE responsibility?

15. Do the number of vehicles assigned to base level
IE affect the perceived value and effectiveness of each of
its responsibilities?

16. Does the manner in which the BCE communicates
with base level IE affect the perceived value and effective-
ness of each of its responsibilities?

17. Does the amount of feedback given by base level
IE affect the perceived value and effectiveness of each of
its responsibilities?

18. Do the goals and objectives of base level IE
affect the perceived value and effectiveness of each of its
responsibilities?

19. Does the level of job motivation for base level

IE personnel affect the perceived value and effectiveness of

each IE responsibility?
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20. Does the base level BIE's management style

affect the perceived value and effectiveness of each base
level IE responsibility?

21. Does the amount of recognition given to the
base level IE branch affect the perceived value and effec-
tiveness of each IE responsibility?

22. Does the working climate inside base level IE
affect the perceived value and effectiveness of each of its
responsibilities?

23 Does the manner in which the BCE delegates
responsibility affect the perceived value and effectiveness
of each base level IE responsibility?

24. Do the number of women in base level IE affect
the perceived value and effectiveness of each of its respon-
sibilities?

25. Does the BCE's management style affect the
perceived value and effectiveness of each base level IE
responsibility?

26. Does the level of BCE job competence affect
the perceived value and effectiveness of each base level IE
responsibility?

27. Does the oral ability of base level IE personnel
affect the perceived value and effectiveness of each base

level IE responsibility?
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28. Does the writing ability of base level IE
personnel affect the perceived value and effectiveness of

each base level IE responsibility?

Environmental Variables

There are certain characteristics of the IE environ-
ment, that theoretically are variable, over which we have no
control. Organization structure is one of these variables.
Joan Woodward's research into organization structure seems
to indicate that there is an optimum structure for different
types of organizations (12:30-31). Perhaps Industrial
quineering in the Air Force could operate in modes other
than as a staff agency. However, we have no control over
the manner in which the regulations structure the CE
squadrons. Other variables like climate and geography
could also influence the IE organization. However, this
influence also has no meaning in this research because the

climate and geography are not controllable.

Data Level

The data we obtained from our questionnaire is
ordinal data. Therefore, we have used Spearman's correlation
coefficients to perform our correlation analysis. Spearman's
(p) is a nonparametric statistic that can be used to deter-
mine correlations between ordinal level data. Use of non-

parametric statistics insures that, to the best degree
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possible, our correlation analysis matches the level of

our data (11:257-274).

Analysis

Using the statistical package for the Social
Sciences Computer Program, we have determined the level of
correlation between the perceived value and effectiveness
of each IE responsibility and the guestionnaire responses
which provide information about our independent variables.
In addition, descriptive statistics are provided for all
questionnaire responses.

To begin our analysis, we obtained descriptive
statistics on the data that we received from the gquestion-
naires. We used the Frequency Program which computed one-
way frequency distributions and various summary statistics,
such as the mean, the mode and the standard deviation (13:
181-202).

The second statistic that we used for our analysis
is Spearman's Coefficient of Rank Correlation (g). This
correlation coefficient is nonparametric, which means that
it does not depend on a normal distribution or the metric
quality of internal scales. It does require the use of
rankings, rather than the absolute values of variables, in
the computation of the coefficient. Spearman's p is

formally defined as:
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That is the sum of the squared differences in the paired

ranks for two variables over all cases, divided by the sum
of the squared differences in ranks that would have been,
had the two sets of rankings been totally independent. This
quotient is then subtracted from 1 to produce the standard-
ized coefficient (13:288-292).

We will now discuss the significance level (=) of
the ps that we used to determine if the variable in ques-
tion has a significant impact on the value and effective-
ness of IE. The question of how large the = must be is not
easily answered. It is not possible to set up a criterion
which does not allow any error. Looking at the risk of
being wrong, one realizes that certain considerations are
necessary to assist in establishing =. Two of the con-
siderations are:

1. Any known results from similar tests; and

2. What possible losses may occur by accepting
results which turn out to be in error (seriousness of the
test).

There is no real panacea figure that is used, but most tests
express a standard = of .90 or more as being significant.
Depending on the number of valid cases, the correlations
will be different for the same significant level. For

example, for 83 valid cases:
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S
Negative Positive
Correlation Not Significant Correlation
<« + —
-0.1410 0 +0.1410
« = 0.90 = 0.90

A positive correlation of .1410 or greater means that the
two variables tend to increase or decrease together. A
negative correlation of -0.1410 or less means that there is

an inverse relationship which means as one variable

increases, the other decreases (13:276-279). The level of

significance for Spearman's p was determined by comparing

the gquantity

fm-2)®
o AT

with the student's t distribution with N - 2 degrees of

freedom (13:290).

Summary

This chapter has described the population we investi-
gated, the three questionnaires we used and how variables
were selected for analysis. 1In addition, the chapter also
presents the types of analysis that we hﬁve performed on the
data. This Methodology chapter serves as an introduction to

Chapter 3 where we present the results of our analysis.
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Chapter 3

FINDINGS AND DATA ANALYSIS

Introduction

In this chapter, we have analyzed the data obtained
from our questionnaires. First we will present information
showing the number and the percent of responses we received.
Then we will look at how the different managers evaluated
the IE's performance and independent variables that affect
the IE's performance. Next we will present our benefit
cost analysis and conclude the chapter with a discussion of

the research question findings.

Questionnaire

Response

There were 594 surveys mailed to 99 bases which had

at least three IE personnel assigned to the base level IE
branch. A list of the bases is included in Appendix A.
There were 488 surveys returned, giving an overall response
rate of 82.15 percent. Among those returned, there were

15 surveys which were returned without responses. Four
questionnaires could not be used due to the fact that they

had been answered incorrectly. And finally, 18 question-

naires were returned too late for analysis. Table 11 o

illustrates the breakdown of the respondents by management

position.




-

Table 11

Questionnaires Returned
(Response by Position)

# of Surveys # of Surveys %
Position Mailed Returned Returned
DE 99 74 74.75
DDE 99 71 71.72
DEI 99 83 83.84
DEE 99 73 73.74
DEM 99 71 71.72
DEMR 99 79 79.80
Returned
Unanswered - 15 ===
Answered
Incorrectly == 4 ——
Late - 18 ——
TOTALS 594 488 82.15

The following symbols were used to designate the key
base level civil engineering positions:

1. DE refers to the Base Civil Engineer.

2. DDE refers to the Deputy Base Civil Engineer.

3. DEI refers to the Chief of Industrial Engineer-
ing.

4. DEE refers to the Chief of Engineering and
Environmental Planning.

5. DEM refers to the Chief of Operations.

6. DEMR refers to the Chief of Resources and

Requirements.
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The questionnaire data was manipulated using the

computer programs in Appendix E. These programs yielded
the Spearman Correlations and Frequency data that we used
in our thesis analysis. The Frequency data is located in
Appendixes C, D and E. The Spearman Correlation data is in

Appendix F.

Dependent Variables

The dependent variables are the individual responsi-
bilities of the base level IE branch. Information on how
each manager rated the individual responsibilities was
obtained from the first seven gquestions of the question-
naires. The dependent variables are:

l. V1: Management Consulting's rating.

2. V2: Quality Control's rating.

3. V3: BEAM's rating.

4. V4: Communications and Coordination Facili-
tator's rating.

5. V5: Cost Accounting's rating.

6. V6: Real Property Accounting's rating.

7. V7: Training and Testing's rating.

Each manager's perceived value and effectiveness h
of each IE responsibility is listed in Table 12. The data
in Table 12 was taken from Appendix C and represents the

means of all respondents. Because our data is ordinal

level, the calculation of means may be questioned by some
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readers. However, it is common practice to compute means

of data obtained with a Likert scale (5:248-250). An
argument for computing means with our Likert scale data was
presented in the last chapter. However, we would like to
remind the reader that in this chapter much of the analysis,
especially the benefit-cost analysis, involves manipulation
of ordinal data as if it were interval data. This does not
mean the analysis is of no value. It does mean that the
reader must not focus on the calculation of any one number.
Instead, he must examine the calculations to identify

trends (5:250).

Table 12

Key Manager's Ratings of IE Responsibilities

D
e 5 >
oc o 2 o]
-~ O c Y c
&g, e =) /] ©
e & @ + 0 oh
O~ (S0 ] 4] o] o))
g >y = 0 - Sie)
0~ &0 c - < & - S
3 el 3 g
S 0 — 2 =Y o —~ el
55 155 |8 158 |8 |8 |3
=0 Qo Q (SR ) x B =
DE *3.85| 3.17,| *4.00 3.40| *4.36]*4.44 | 2.81
DDE *3.80| 3.06 *4.31 3.24( *4.32|*4.47 | 2.96
DEI *4,05| 2.96 *4.68| *3.71| *4.64/*4.59 | 2.86
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Table 12 (continued)

2l
(=
c R >y
oc o + o]
el 1 C) s ~ e
FSN, ) - - 1) ]
ca T & (@) u
Q - 0T 19} o} o]
= W >y Ea = 0 ~ =
U~ & 0 o < o, - o
>3 Kol 2] =, c -
o 0 — = Eh ps] — )
s5 135 |5 158 |38 |§ |53
=0 (o} &) m GRS Q x H e
DEE 2457 2.26 3.28 | 2.64 *3.67] *3.76 | 2.46
DEM 3.00 20l 362 | 25058 ®3.97| *3.85 | 2,62
DEMR el 2.53 | ¥3.97| 2.74 ¥3.81%*4.03 | 2.29

Each key manager's perception of the various IE

responsibilities are presented in Table 12. Research
guestion 2 asked what was the perceived value and effective-
ness of each IE responsibility. This research question is
answered by the data in Table 12. Note that in Table 12,
only those intersections that contain an asterisk are above
3.50. These intersections represent the only responsibili-
ties that are perceived to be at least "moderately valuable
and effective."

Table 13 shows the mean responses of all guestion-
naire respondents. Only the responsibilities of BEAMS,
Cost Accounting and Real Property fall above 3.50. This
indicates that only these responsibilities are perceived

to be at least "moderately valuable and effective."

48




Table 13

ok Overall Ratings of IE Responsibilities

Communication

Coordination
Real Property

Trainingy and

Management
Consultiny
Testing

Quality
control
BLEAMS

o | Cost Accountinyg

w
.

[~
—
N
.

~
(e o]
w
.

o
(%))
=3
.

—
o
.

—
Lre]
[ 5]
.

[+))
~

Means 3.98

Table 14 is used to illustrate the bias perceptions
of the BCE, Deputy BCE and BIE concerning each IE responsi-
bility at the .95 level of significance. These perceptions

are higher than the branch chiefs' perceptions of each IE

responsibility. This means that there is only a 5 percent
chance that the difference between the two groups' means

g are explained by chance. In addition, if one examines the

; branch chiefs' perceptions, only Real Property, Cost
Accounting and BEAM are perceived to be at least moderately
valuable; while the branch chiefs perceive Management

I Consulting and Communication and Coordination responsibili-

E : ties to be of "undecided" value; and Quality Control and

Training and Testing are perceived by the branch chief to

{ be "not too valuable or effective."
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Table 14

Comparison of Managers' Combined Ratings of
IE Responsibilities

§ o b
A O c
Lo PR o @
e q <
D -~ 0@ g > o
I=Jp e >y - o Ee] + S o
0~ o0 == c - - a
o3 - ) 5o 3 ) ==
9w - 4 e < 0 - Q .
e HeE EeiaE ERIE
gu a0 M 0o (S X~ e
DE, DDE, DEI 3.90 3.06 4.33 3.45 4.50 4.50 2.88
DEE, DEM, DEMR 2.91 2.48 3.62 2.65 3.82 3.88 2.46
95% Confidence
Interval for
Difference of
Two Means .99+.231.59+.231.71+.21 |.80+.22 |{.68+.18|.62+.18 |.42+.24

Looking at the data, we see there is a definite
difference in almost all of the ratings. Some, like
Management Consulting, are a full level of opinion different.
The exact cause cannot be stated, but it is apparent that
some bias does exist between the groups. Looking at the
ratings, it would appear that the branch chiefs, as a group,
view Cost Accounting, Real Property and BEAMS as being
valuable. The value of Management Consulting and Communi-
cation and Coordination is undecided. Quality Control and

Training and Testing are rated as not being valuable.
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The DE, DDE and DEI, on the other hand, view the
:“ responsibilities of Management Consulting, BEAMS, Cost
Accounting and Real Property as being valuable, while
Quality Control, Training and Testing and Communication and
Coordination are seen as questionable (undecided). When
viewing the results of the data, the reader is encouraged
to make the above comparisons for himself to determine if

any other indications of bias exist.

Independent Variables

The independent variables are those factors that
influence the perceived value and effectiveness of each IE
responsibility. Frequency and Correlation data on these
variables can be found in Appendixes C through F. Corre-
lation analysis between the dependent and independent
variables will be accomplished in the Research Questions

Findings section of this chapter.

Ranking Analysis

Data for the last seven independent variables was
obtained from the last question of each gquestionnaire.
This last question required the managers to rank the IE
: responsibilities from 1—7 in the order of importance. The
last seven independent variables are:
1. Management Consulting's rank.
2. BEAM's rank.

4 3. Quality Control's rank.
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4. Communication and Coordination Facilitator's

rank.

5. Testing and Training's rank.

6. Real Property's rank.

7. Cost Accounting's rank.
For the questionnaire, 1 was the highest rank; however,
the data values were reversed to accommodate our computer
manipulations. Thus, when viewing the data, it should be
remembered that the highest rank is now 7 and the lowest

rank is 1. The mean will be the only statistic used for

the following analysis. All of the Frequency data for chce

variables can be found in Appendixes C, D and E. The

analysis results are shown in Table 15.

Table 15

Key Managers' Rankings of IE Responsibilities
(Mean Responses)
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15 (continued)
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Remembering that the larger the mean, the higher
3 the ranking, we then rank ordered the responsibilities %
with 7 being the highest rank. This result is shown in §

Table 16.

Table 16

Sequential Display of Key Managers' Ranking of
IE Responsibilities
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Table 16 (continued)
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Combining the means of the different managers, we

then get an overall mean for each responsibility, as shown

in Table 17.

Table 17

Overall Rankings of IE Responsibilities
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It should be remembered that the rating of the first

seven dependent variables is not the same as the ranking of
the last seven independent variables. They appear to be
the same because both deal with the IE's responsibilities.
However, there is a distinct difference between the rating,
of how effective something is perceived to be; and the
ranking, of how important something is perceived to be.

A comparison of the ratings and rankings in
Table 18 shows a definite difference between some of the
perceptions. The ranking indicates how important the
responsibility is to the managers. The rating indicates
how valuable and effective each responsibility is perceived

to be.

Table 18

Comparison of Overall Perceptions of the Rating and
Rank of IE Responsibilities

M
o
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s 53 |5 | § s
= @ o 9 o) m
] 0 m 3] 0 o)
=) >y b~ c 3] = c >
o~ o0 Q- < [N el
o 3 - N 30 oo
T 0 - = S M + — -
e @ < < =0 @ @ )
g O 30 = 30 o] ) )
=0 S0 «a QO Q & =
Rating 3.41 2.78 3.98 [ 4.01 4.01 4.79 ) 2.67
(Value)
Ranking 7 3 6 2 5
(Importance)
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Management Consulting, which ranks high in impor-

tance, is rated undecided in effectiveness. Real Property
and Cost Accounting, which are ranked medium in importance,
are rated high in effectiveness. The IE appears to be doing
a poor job on the important responsibilities and a good

job on the responsibilities of medium importance.

To compare the relationships of the ratings and
ranking, we will look at the Spearman Correlations (p's)
from Appendix F. Only those p's that are significant at
the .90 level will be presented and they are indicated with
an * . The reader is encouraged to view all the correla-
tions in Appendix F. An * alone will indicate a positive
correlation; a =-* will indicate a negative correlation. All
the correlation analysis is shown in Tables 70-75 in
Appendix F.

Looking at the BCE's correlations of the IE responsi-
bilities rating and ranking, we see that all the relation-
ships are not significant. Singling out the ratings of
Communication and Coordination Facilitating, we see that as
its effectiveness (rating) goes up, the importance of
Quality Control and Real Property decreases. Continuing
on, we can see how changing the rating of one responsibility
will significantly change the importance of the responsi-
bilities for the BCE. Data on each of the managers is

presented in Tables 19 through 24.




Table 19

BCE's Rank and Rating Significant Correlations

Perceived Value

Perceived
4 Rate

Management
Consulting
Quality
Control

BEAMS
Communication
Coordination
Cost
Accounting

Real Property

Training and
Testing

Management
Consulting x

Quality
Control * -%* -%

BEAMS *

Communication
Coordination * *

Cost
Accounting -%

Real
Property -* -% -%

| Training and
Testing

-

57

T — e ct——




Table 20

Deputy BCE's Rank and Rating Significant
Correlations

Perceived Value
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e c
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' Table 21

IE's Rank and Rating Significant Correlations

Perceived Value

Perceived
Rate

Management
Consulting
Quality
Control
BEAMS
Communication
Coordination
Cost
Accounting
Real
Property
Training and
Testing

Management
Consulting = i * *

Quality
Control =X * -* -* -*

BEAMS =

Communication
Coordination = *

Cost
Accounting

Real
Property

Training and
Testing i -* * * *
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Table 22
Chief of Engineering and Environmental Planning's
Rank and Rating Significant Correlations
Perceived Value
o
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Management
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Quality
Control * o *
BEAMS * -* —* -
Communication
Coordination * * * *
Cost
f Accounting * * -
|
| Real
Property -* * —% —
]
Training and
Testing *
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Table 23

Chief of Operations' Rank and Rating
Significant Correlations

Perceived Value

Perceived
k Rate

Management
Consulting
Quality
Control
BEAMS
Communication
Coordination
Cost
Accounting
Real
Property
Training and
Testing

Management
Consulting * —%

Quality
Control N

BEAMS *

B

o

Communication
Coordination

Cost
, Accounting —-* ~%

Real
Property -% *

Training and
Testing *
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Table 24

Chief of Resources and Requirements' Rank and
Rating Significant Correlations

Perceived Value
=
0 s k]
= 0 =
Tl PR o) ©
e g £
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Management
Consulting i
Quality
Control =% =%
BEAMS - " o i
Communication
Coordination = &
Cost
Accounting
Real
Property b =
Training and
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Because each manager group in all CE organizations
has different perceptions about what is important (ranking),
an overall relationship between rank and rating is of
questionable value. The affect of giving additional
emphasis to any IE responsibility in an effort to improve
its perceived value must be tempered with knowledge of what
each manager thinks is important. Our findings indicate
significant correlations between certain independent vari-
ables and the ratings of the perceived value and effective-
ness of each IE responsibility. The findings also show
that there are significant correlations between the rating
and the rank of each IE responsibility. Therefore, both
the rank and the rating are influenced by the independent
variables. Knowledge of the relationships between each of
the independent variables and both the rating and rank
becomes very valuable. For instance, if it is desired to
increase the BCE's rating of management consulting the
correlation analysis shows this can be done by decreasing
the rank (importance) of Real Property and Cost Accounting.
However, the reader is cautioned we have only considered
the BCE perceptions and any decisions must take into
account the perception of all managers. Therefore, each
manager's correlation analysis table must be considered,
and a decision reached, which in most cases will involve a

compromise. In that, perhaps the BCE and Deputy BCE's
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perception will be increased while all branch chief per-

ceptions decrease.

Benefit-Cost
Analysis

Research questions 1, 3 and 4 of our thesis are

answered using benefit/cost data. Research question 1 asks
what the direct personnel costs associated with providing
each of the IE responsibilities are. The gquestion was
answered with the help of Mr. William L. Jarvis, Chief,
Personnel Systems Management Section, AFIT Personnel Office.
With his help, we were able to acquire information on the
number of people working in IE and the rank or rating they
hold. The information can be viewed in Chapter 1, Table 7,
of this thesis. The total yearly direct personnel costs
are $17,517,304.8. To get the cost associated with pro-
viding each IE responsibility, we used the data obtained
from each base level IE as to the percent of time he spent
on each IE responsibility. This data also answers research
guestion 3 which asks what percent of the IE's available
time is devoted directly or indirectly to each of his

responsibilities. The average amount of time spent by the

IE on each responsibility is shown in Table 25.




Table 25

2N % of Time IE Spends on Each Responsibility
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‘ Multiplying the total personnel costs by the per-

Table 26

centage of time gives the personnel costs of each responsi-

bility. This analysis is shown in Table 26.

Personnel Cost for Each IE Responsibility

Responsibility

Cost

Management Consulting

Quality Control

BEAMS

Communication and Coordination

Cost Accounting
r Real Property Accounting
Training and Testing

$ 2,977,942
1,051,038
2,102,077
1,226,211
4,729,672
4,904,845

525,519
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Research question 4 asks what the relationship is

between the amount of time dedicated to each responsibility
and the perceived value of each responsibility. This
question can be answered by referring to Tables 18 and 25.

These results are combined in Table 27.

Table 27

Comparison Between Overall Perceptions of Each
IE Responsibility and Time Spent

o]
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= o S
(ol = o ¥e) o]
- O c 191 c
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(= I T & 0 0,
o~ 0om 3) 0 o]
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3 ] 0 30 = -
g ® — & = =9 5u] - -
=8 (= < £ 0 0] b g 0
g O 30 = [o)Ne} o) ] [YIT)
=9 20 fas} [GRS) Q -4 = &
% Time 17 6 12 7 27 28 3
Overall
Ratings 3.41 278 3.98 | 3.05 4.01 4.19 | 2.67
Overall
Ranking 7 3 6 2 4 5 il

Reviewing Table 27 indicates that the amount of
time being spent on each responsibility seems to agree with
the effectiveness (rating) of the job. 1In general, the
higher the percent of time spent, the higher the rating
the responsibility received. When we compare the percent-
ages to the ranking, a discrepancy is evident. The lower

ranked jobs agree with the low percentages, but the higher
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ranked jobs do ﬂot. The highest ranked jobs are not getting
the largest amount of the IE's time, while the medium

ranked jobs are getting the largest amount of the IE
branch's time. Thus, while the IE may be doing a good job
(rating) where he spends most of his time, he may not be
spending enough time on th¢ responsibilities the managers
think are important (rank). This relationship is graphed

in Figure 2.

The benefit/cost index for each IE responsibility
was derived by taking the mean of the rating (benefit) of
each IE responsibility (Table 15) and dividing it by the
cost of the responsibility (Table 26). Recall that a mean
greater than 3.50 indicates the responsibility is valuable;
a mean less than 2.49 indicates a responsibility has little
value; a mean between 3.5 and 2.49 indicates the value of
the responsibility is undeciied. The benefit/cost indexes
are displayed in Table 28.

The benefit/cost index analysis was intended to
indicate the perceived cost-effec“iveness of each IE
responsibility. The reader must reclize that the benefit
cost indexes displayed in Table 28 are an additional way to
view the survey data. The ratios consicder both the time
and money spent on a responsibility as well as the perceived
value and effectiveness of each responsibilityv. Bec.use
both time and perceived value are considered together, it

is likely to expect that the results of the benefit/cost
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Table 28

The Perceptions of the IE's Benefit/Cost

Index x 10°
n
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DE *1.29 | 3.02 *1.90 | 2.78 | *0:92 F0.91 15.35
DDE *1.28 2091 X205 2.64 | *0.91 (*0.91 |5.63
DEI 150 2.82 (*2.23 |*3.03 | *0.98 |*0.94 |5.63
DEE 0.86 2a15 | 156 2.15 | 078 |*0.77 [4.68
DEM 1.01 20 IELoT72 2.10 | *0.84 |*0.78 ]4.99
DEMR 1.06 2.41 [*1.89 2.23 1 *0.80 |[*0.81 l4.35

* Indicates benefit/cost index of those responsi-
bilities that were perceived to be at least "moderately
valuable and effective."

analysis would be different from the absolute perceived
values or the time. The actual results support this expec-
tation.

The benefit/cost indexes indicate a trend. Review-

ing Tables 25 and 28 shows that the less time spent on a

responsibility, the higher the calculated benefit/cost index.

Thus, Training and Testing has the highest benefit/cost
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index, while Real Property and Cost Accounting have the

lowest benefit/cost indexes. The complexity of our data
begins to surface after examining the benefit/cost analysis.
It becomes apparent that there are responsibilities
that have high benefit/cost indexes that are perceived to
be relatively unimportant. Therefore, even though from a
benefit/cost perspective it may appear wise to put some
emphasis in Training and Testing, such a move would not be
justified considering the absolute values of the rating
and ranking of the Training and Testing responsibility.
Therefore, the reader must consider all of the data before

trying to reach any conclusions.

Research Question
Findings

This section is concerned with reporting the find-

ings for all but the first four research gquestions (research
qguestions 1—4 were answered in the previous section).
There is no single answer to these research guestions;
however, this section presents the varied opinions of each
key manager. 1In interpreting any of the results, one must
insure that he is aware of the value-system of the different
managers whose opinions are used.

Appendix D contains six tables in which the correla-
tions between each dependent variable and all other questions
are displayed. One must realize that three different

questionnaires were used and, therefore, the questions that
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measure the independent variables are numbered differently
on each table. At the end of each table is a legend which
shows the level of significance for each correlation
coefficient. The reader is urged to review the tables to
see the exact correlation for any particular relationship
of interest.

In order to answer the research questions, correla-
tions were calculated which measure the relationships
between certain independent variables and a key manager's
opinion of the value and effectiveness of the IE responsi-
bility. Research questions were written for each inde-
pendent variable expressing a desire to determine the
relationships between each independent variable and the
perceived value and effectiveness of each of the IE's
responsibilities. Because there are six key managers in
CE, there are also six different perceptions of each inde-
pendent and dependent variable.

Several gquestions were developed to obtain informa-
tion about each independent variable. Then each of these
guestions was correlated to the perceived value and effec-
tiveness of each IE responsibility. The first seven
questions on each questionnaire provided the manager's per-
ception of how valuable and cost-effective IE was. The
remaining responses on each questionnaire provided the
manager's perceptions about the independent variables. For

each possible combination of dependent variable and question
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with information about an independent variable, a correla-
tion coefficient was calculated. This meant that for
every possible independent and dependent variable relation-
ship, there were at least three, and as many as twenty-four,
correlation coefficients calculated. No single coefficient
expresses the complete relationship between an independent
variable and a dependent variable. Instead, the signifi-
cance of the relationship is measured by the relative
number of coefficients that were significant above the .90
level of significance.

The range of significant correlations was from zero
to 95 percent of the total number calculated. Obviously,
if no correlations were significant, there was a weak
relationship between the independent variable and the per-
ceived value of the IE's responsibilities. The higher the
percentage of correlation coefficients that were significant
above the .90 level, the stronger the relationship between
the independent variable and the dependent variable.

The reader should realize that there does not exist

an absolute one-to-one correspondence between dependent and

independent variables. What does exist are relationships of
varying strength that are affected by many intervening
variables. To properly use the findings to the research
questions, the reader must be aware of the very complex

interactions and always temper any decision with knowledge




that the findings provide an indication of the relationship
between the variables, not the complete picture.

The reader is encouraged to review the guestion-
naires before examining the correlations. It is difficult
to quantify many of the independent variables; thus, the
reader should be aware of the wording of each question that
was asked, so as to get the best possible information from

the correlation tables.

Research guestion 5. Does the ability of key CE managers

to use the IE resource affect the perceived value of each
base level IE responsibility? Based on questions 10—13

on every questionnaire (except the IE's), 20 different
correlation coefficients were calcuated for each IE responsi-
bility. Not all correlations were significant at the .90
level. There is no single answer to this question, but

the results in Table 29 seem to indicate a relationship,

as stipulated in research gquestion 5.

Only the responsibilities of Management Consulting
and Communication and Coordination Facilitator had more than
51 percent of the calculated p's above the .90 level of
significance. This indicates that if the IE branch had
limited time to devote to showing managers how to use all
its services, the time should only be spent if one believes
that the key managers perceived value and effectiveness of

the Management Consulting or Communication and Coordination
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services should be improved. Other services the IE pro-
vides seem to be more insensitive to the manager's ability
to use the services. Increasing a key manager's ability
to use the IE resource is positively correlated to a man-
ager's perception of IE's value and effectiveness in pro-
viding Management Consulting and Communication and Coordi-

nation services.

Table 29

Research Question 5 Correlation Summary
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Total p's
Calculated 20 20 20 20 20 20 20

(All significant p's were positive)

Research question 6. Does the level of key CE managers'

confidence in the base level IE branch affect the perceived
value and effectiveness of each base level IE responsibility?
Based on questions 14 and 15 on all gquestionnaires (except

the IE's), 10 different correlation coefficients were
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calculated for each responsibility. Not all correlations

were significant at .90 level. There is no single answer
to this question, but the results in Table 30 seem to indi-

cate a relationship as stipulated in research guestion 6.

Table 30

Research Question 6 Correlation Summary

e — i =S
o
<
c Tl >
o g + 4 L]
b+ O < ¥ e
4o + e 3 o @
0= @ + 0 Q,
Q -~ S 0 0 o
g+ > ek Q N S5
0~ S0 g - < o L &
oS b 5 0 3 ° o
o 0 — 5 E “ + — L
[~ = o S Q 9] (5] T 0
@ O S0 (5] 00 0 Q =
= O QO M 0 O (&} [~ HE
o's Above
.90 Level 10 9 7 10 7 7 9
Total o's
Calculated 10 10 10 10 10 10 10

(All p's were positive)

BEAMS, Cost Accounting and Real Property appear to be

services that are less sensitive to a manager's confidence
in the IE branch. However, the perceived value and effec-

tiveness of all IE services are highly correlated to the

confidence key managers have in the IE branch. This indi-
cates that if an organization does not demonstrate confidence
: in the IE branch, the branch's perceived value can be

X expected to be low.




~ AD=A0T4 394 AIR FORCE INST OF TECH WRIGHT=PATTERSON AFB OH SCHOOL==ETC F/G 13/8
THE VALUE OF THE BASE LEVEL INDUSTRIAL ENGINEER.(U)
JUN 79 B C CAPLES: A J KWAN

UNCLASSIFIED AFIT=LSSR 12=79A

.'/




"II 1O 0 2
::.
te

3.2
- 7

o
IR
e

23 s, pee

f ¢

. ;
MICROCOPY RESOLUTION TEST CHART

NATIONAL BUREAU OF STANDARDS l%.t-]i.

i




Le e onle ans

s U2 bl - DEML e

Research question 7. Do the conflicting roles of the base

level IE branch affect the perceived value and effectiveness
of the IE's Management Consulting and Quality Control
services? Two questions, 8 and 9 on all questionnaires,
were used to investigate the inconsistency of the IE's
Quality Control and Management Consulting roles. Twelve
different correlations were calculated for each service.
Eight of ten correlations showed a significant negative
relationship between the perceived value of Quality Control
and the perceived inconsistent roles. However, only two
of the correlations showed a significant negative relation-
ship between the perceived value of Management Consulting
and the perceived inconsistent roles. This indicates
Quality Control is more sensitive to the inconsistent role
problem than is Management Consulting. Only the BCEs and
the Chiefs of Engineering and Environmental Planning indi-
cate, at a significant level, that there is a relationship
between the perceived value of Management Consulting and
the IE's inconsistent roles. Therefore, decreasing the
perceived conflict between the IE's roles is more likely to
improve the perceived value of the Quality Control service
than the Management Consulting service. The correlation
analysis results are summarized in Table 31. The percentage
of significant p's is less than 1/3 of the total p's calcu-

lated which indicates a relatively weak relationship.




Table 31

Research Question 7 Correlation Summary
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Research question 8. Does the base level IE branch's con-

sulting area affect the perceived value and effectiveness
of each of its responsibilities? Based on questions 10 to
12 on the IE's questionnaire, three correlation coefficients

were calculated for each IE responsibility. Not all corre-

lations were significant at the .90 level. There is no
ﬁ single answer to this question, but the results in Table 32
seem to indicate a relationship as stipulated in research

{
!
' question 8.
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Table 32

Research Question 8 Correlation Summary
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(All significant correlations are positive)

The number of significant correlations for all the responsi-
bilities varies. The extremes are Management Consulting,
where all p's were significant, to Real Property Accounting,
where none of the correlations were significant at the .90
level. Therefore, one would expect the perceptions of an

IE responsibility's value and effectiveness to increase more
for those responsibilities with more positive correlations

as improvements are made to the IE's work area.

Research gquestion 9. Does the level of experience of base

level IE personnel affect the perceived cost effectiveness

of each base level IE responsibility? Based on questions
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13 to 18 on the IE's gquestionnaire and 19 to 24 on the

BCE questionnaire, 18 different correlations were calcu-
lated for each IE responsibility. Not all correlations
were significant at the .90 level. However, those correla-
tions that are significant, indicate a positive correlation.
The results are summarized in Table 33. The relatively
large number of significant p's indicates a very strong
positive correlation between the perceived value of the IE

and the experience level of the people assigned.

Table 33

Research Question 9 Correlation Summary
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(All significant correlations were positive)

Research question 10. Do the manning levels of base level

IE affect the perceived value and effectiveness of each of
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its responsibilities? Based on questions 66 to 73 on the
BCE questionnaire and questions 71 to 78 on the IE's
questionnaire, 24 correlations for each IE responsibility

were calculated. Less than 1/4 of the correlations were

f 3 responses showed a negative correlation and 60 percent
showed a positive correlation. The results are shown in

Table 34.

Table 34

Research Question 10 Correlation Summary

significant at .90 level. Forty percent of the significant
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The results are not conclusive; any relationships
appear to be very weak. Therefore, we cannot say that

manning level affects the perceived value cf IE. This
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could be a very significant finding, indicating manning of
IE branches could be reduced without any subsequent loss

in perceived value.

Research question 1ll. Does the level of training of base

level IE personnel affect the perceived value and effective-
ness of each base level IE responsibility? Based on
questions 19 to 26 from the IE's questionnaire and questions
25 to 32 from the BCE's guestionnaire, 24 correlations

were calculated. More than 3/4 of the correlations showed a
positive correlation, significant above .90 level. The

results are summarized in Table 35.

Table 35

Research Question 11 Correlation Summary
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There is a very strong positive correlation between
the perceived value of the IE and the level of training of
IE personnel. However, the one question that asked if more
IE people with IE degrees were required, was answered by
both the IEs and the BCEs such that the correlation analysis
yielded very low positive and even some low negative corre-
lations. This indicates that these two managers do not see
a need to have more IE degreed personnel at base level
which indicates that IE degreed personnel at base level
could be reduced without affecting the perceived value of

IE.

Research question 12. Does the use of quantitative tech-

niques by base level IE affect the perceived value and
effectiveness of each of its responsibilities? Based on
questions 39 to 41 on both the IE's and BCE's questionnaires,
9 correlation coefficients were calculated. More than

90 percent of the correlations were positive and signifi-

cant at .90 level. The results are summarized in Table 36.




Table 36

Research Question 12 Correlation Summary
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(All p's positive)

The large number of positive p's above .90 level
shows a very strong relationship. Definitely, a very good
way to improve the perceived perception of an IE branch
would be to encourage the IE branch to use quantitative

techniques.

Research guestion 13. Do the rules and regulations govern-

ing base level IE affect the perceived value and effective-
ness of each of its responsibilities? Based on questions
42 to 44 on both the IE's and BCE's guestionnaire, 9 corre-
lation coefficients were calculated for each IE responsi-

bility. More than 80 percent of the coefficients were
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positive and significant at .90 level. The results are

summarized in Table 37.

Table 37

Research Question 13 Correlation Summary
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(All p's were positive)

The large number of positive coefficients above the

.90 level indicates a very positive relationship. Further
examination of the questions asked showed base regulations,
as perceived by the BCE, have very little correlation to

the BCE's perceived value of the IE.

; Research question 14. Does the level of support given to

base level IE by the other branches in CE affect the per-

ceived value and effectiveness of each base level IE

responsibility? Based on question 18 on the branch chief's
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questionnaire and questions 45 and 46 on the IE's guestion-
naire, 5 correlation coefficients were calculated for each
IE responsibility. Less than 60 percent of the coefficients
were significant at the .90 level and all but one of the
significant coefficients were positive. The results are

summarized in Table 38.

Table 38
Research Question 14 Correlation Summary
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Table 38 indicates a relatively weak relationship
between the level of support given and the IE's perceived
value. This would indicate that efforts to encourage other
branches to support the IE branch will not improve the per-

ceived value of the IE branch.
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Research question 15. Do the number of vehicles assigned

to base level IE affect the perceived value and effective-
ness of each IE responsibility? The correlation analysis

of question 79 on the IE's questionnaire shows that as more
vehicles are assigned to the IE branch, the perceived value
of the IE branch increases for all responsibilities at the

.90 level of significance.

Research question 16. Does the manner in which the BCE

communicates with base level IE affect the perceived value
and effectiveness of each IE responsibility? Based on
questions 30 to 32 on the IE's questionnaires, 3 coeffi-
cients were calculated for each IE responsibility. Fifteen
of 21 coefficients were positive at .90 level. The results
are shown in Table 39.

Table 39 indicates a strong positive correlation
between the perceived value of IE and the BCE's communica-
tion with the IE branch. However, if one examines just
question 32, "Is the BCE easy to talk to?", one finds only
2 of 7 correlations positive and significant at .90 level.
This would indicate that the BCE does not have to be easy
to talk to in order for the IE to be perceived as doing a

good job.
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Table 39

Research Question 16 Correlation Summary
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Researcii question 17. Does the amount of feedback given by

base level IE affect the perceived value and effectiveness
of each of its responsibilities? Based on questions 36 to
38 from the BCE's questionnaire, gquestions 33 to 35 from
the IE's questionnaire, and questions 16 and 17 from the
branch chief's questionnaire, 15 correlation coefficients
were calculated. More than 90 percent of the coefficients
were positive and significant at the .90 level. This indi-
cates that feedback is very strongly correlated to the
perceived value of IE. The results of the correlation

analysis are shown in Table 40.
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Table 40

Research Question 17 Correlation Summary

Management
Consulting
Quality
Control
Communication
Coordination
Cost Accounting
Real Property
Training and
Testing

p's Above

.90 Level

Total p's

Calculated

(All p's were positive)
The importance of the IE providing good feedback
is demonstrated by the large number of p's above the .90

level.

Research guestion 18. Do the goals and objectives of base

level IE affect the perceived value and effectiveness of
each of its responsibilities? Based on questions 36 to 38
from the IE's questionnaire and questions 16 to 18 from the
BCE's questionnaire, 9 correlation coefficients were cal-
culated for each IE responsibility. More than 80 percent of
the coefficients were positive and significant above the

.90 level. This indicates the perceived value of IE is

highly correlated to the IE participation in establishing
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and understanding the goals and objectives of his branch.

%’4 The results are summarized in Table 41.

Table 41

Research Question 18 Correlation Summary
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Research gquestion 19. Does the level of job motivation for

base level IE personnel affect the perceived value and
effectiveness of each IE responsibility? Based on questions

45 to 47 from the BCE questionnaire, 9 correlation coeffi-

cients were calculated for each IE responsibility. More

| than 80 percent of the coefficients were significant above
the .90 level. The questions that asked if the IE branch
was underutilized got a number of significant negative

|
i
correlations; however, these were expected a priort. ?
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Therefore, it appears job motivation has positive correla-
tion to the IE perceived values. The results are summarized

in Table 42.

Table 42

Research Question 19 Correlation Summary
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The Deputy BCE's response to guestion 47 showed a
positive correlation and the BCE and IE showed significant
negative correlations when correlated to the perceived value
of IE. This seems to indicate that the Deputy BCE believes
that, as the IE organization is used less, the IE has more
capacity to provide Communication and Coordination services
while the BCE and IE feel that if the IE is underutilized,

the Communication and Coordination service's value declines.
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Research question 20. Does the base level BIE's management

style affect the perceived value and effectiveness of each
base level IE responsibility? Based on qguestions 50 to 52
on the IE's questionnaire, 3 correlation coefficients were
calculated for each IE responsibility. Forty percent of
the correlations were significant at the .90 level. Exami-
nation of the data in Appendix F also showed that the three
management styles (democratic, authoritarian and laissez-
faire) affected the perceived value in different ways. A
democratic management style was more positiviely correlated
with authoritarian and laissez~faire management styles were
negatively correlated. The significant correlation results

are summarized in Table 43.

Research guestion 21. Does the amount of recognition given

to the base level IE branch affect the perceived value and
effectiveness of each IE responsibility? Based on gquestions
51 to 53 on the BCE's questionnaires, questions 19 to 21 on
the branch chief's questionnaires, and 53 to 55 on the IE
questionnaire, 18 correlation coefficients were calculated.
Fifty percent of the coefficients were positive and signifi-
cant at .90 level and one significant coefficient was nega-
tive. The analysis indicates a weak relationship between
the perceived value of the IE branch and the amount of
recognition given to the IE branch. The correlation results

are summarized in Table 44.
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Table 43
Research Question 20 Correlation Summary
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Table 44

Research Question 21 Correlation Summary
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Research question 22. Does the working climate inside

base level IE affect the perceived value and effectiveness
of each of its responsibilities? Based on questions 33 to
35 on the BCE's gquestionnaire and questions 27 to 29 on the
IE's questionnaire, 9 correlation coefficients were calcu-
lated. More than 80 percent of the coefficients were
positive and significant at the .90 level. This indicates
that the perceived value of the IE is directly correlated
to how well the IE personnel work together. Therefore,

improving the personnel relationships in the IE branch
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should increase the perceived value of IE. The results

of the analysis are summarized in Table 45.

Table 45

Research Question 22 Correlation Summary
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Research guestion 23. Does the manner in which the BCE
delegates responsibility affect the perceived value and

effectiveness of each base level IE responsibility? Based

on questions 68 to 70 on the IE's questionnaire and 63 to

65 on the BCE's questionnaire anrd gquestion 31 to 33 on the
branch chief's questionnaire, 18 correlation coefficients
were calculated. Only 20 percent of the coefficients were
significant and 1/6 of those were negative coefficients

while 5/6 were positive. This includes a very weak relation-

ship between the way the BCE delegates responsibility and
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the perceived value of IE. The results of the correlation

analysis are summarized in Table 46.

Table 46
Research Question 23 Correlation Summary
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Research question 24. Do the number of women in base level

IE affect the perceived value and effectiveness of each of
its responsibilities? Based on question 80 of the IE
questionnaire, which asked each IE how many women were
assigned to their branch, there were no significant corre-
lations. Indicating the number of women assigned to an IE

branch has very little affect on how that IE branch is per-

ceived.

Research question 25. Does the BCE's management style

affect the perceived value and effectiveness of each base
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level IE responsibility? Based on questions 56 to 58 on the

IE's questionnaire, questions 48 to 50 on the BCE's gquestion-
naire and questions 34 to 36 on the branch chief's gquestion-
naire, 18 correlation coefficients were calculated for each
IE responsibility. Weak relationships are indicated because
less than 50 percent of the coefficients were significant at
the .90 level. Investigation of the correlation coefficients
did reveal a trend in the BCE management style. A thorough
review of the correlations in Appendix F is recommended to
best understand any suspected relationships. Table 47 sum-

marizes the correlation analysis for research question 25.

Table 47

Research Question 25 Correlation Summary
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Research guestion 26. Does the BCE's job competence affect

the perceived cost effectiveness of each base level IE
responsibility? Based on questions 28 to 30 on the branch
chief's questionnaire, questions 65 to 67 on the IE's
questionnaire, and questions 60 to 62 on the BCE's
questionnaire, 18 correlation coefficients were calculated
for each IE responsibility. Only 25 percent of the coeffi-
cients were significant at the .90 level indicating a weak
relationship between the BCE's job competence and the per-
ceived IE performance. The correlation results are summar-

ized in Table 48.

Table 48

Research Question 26 Correlation Summary
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Research guestion 27. Does the oral ability of base level

t ¥ IE personnel affect the perceived value and effectiveness
of each base level IE responsibility? Based on questions
59 to 61 on the IE's questionnaire, guestions 54 to 56 on
the BCE's questionnaire, and questions 22 to 24 on the
branch chief's questionnaire, 18 correlation coefficients
F | were calculated for each IE responsibility. Over 90 per-
| cent of the coefficients were positive and significant at
the .90 level. This indicateg a strong positive correla-
tion between the perceived value of IE and the IE's oral
ability. The results of the correlation analysis is shown

in Table 49.

Table 49

Research Question 27 Correlation Summary
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Research gquestion 28. Does the writing ability of base level

IE personnel affect the perceived value and effectiveness of
each IE responsibility? Based on gquestions 25 to 27 on the
branch chief's questionnaires, questions 57 to 59 on the

BCE's questionnaires and questions 62 to 64 on the IE's

questionnaire, 18 correlation coefficients were calculated

for each IE responsibility. More than 90 percent of the

E ! coefficients were positive and significant at the .90 level.
| This indicates a strong positive relationship between the

perceived value of the IE and the IE's writing ability. All

correlation coefficients for this research guestion and all

other research questions discussed in this chapter can be

| found in Appendix F.

Summary

Chapter 3 has presented our findings and analysis.

We began by describing our response rate for the gquestion-
naire, then we discussed our fregquency analysis of the
dependent and independent variables. Next we examined how
important each IE responsibility was to the key managers,

and investigated the benefits and cost associated with base

level IE. Finally, the findings of research questions 5

through 28, which were involved with the correlation analy-

sis, were presented. In our last chapter, we will present
the conclusions and recommendation that resulted from our

research.
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Chapter 4

CONCLUSIONS AND RECOMMENDATIONS

Introduction

The final chapter of this report presents conclu-
sions about the study drawn by the investigators. The
results of the study are assessed and the implications of
these results are discussed. The chapter concludes with
recommendations for both management action and follow-on

research.

Conclusions

Table 50 presents a summary of some of the percep-
tions concerning IE. The benefit/cost indexes, the per-
ceived importance, and the perceived value of IE all repre-
sent a different view of the data that was gathered. Any
single measure has limited power, but, taken together, the
three measures in Table 50 do give a comprehensive picture
of the perceptions concerning base level IE.

Table 50 indicates Management Consulting was found
to be ranked the highest in perceived importance of all the
responsibilities (this would indicate it is considered the
most important responsibility by most of the managers).

When viewing the amount of time the IE branch spends on

Management Consulting (17%), we see it is significantly
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lower than the time spent on Accounting responsibilities

(56 percent of IE's time is spent in Cost Accounting and
Real Property). This would indicate that Management Con-
sulting is no longer the primary job of the IE branch. The
fourth place ranking Management Consulting received for its
perceived value and effectiveness in Table 50 is probably
due in part to the fact that it receives such a small
amount of time compared to Real Property or Cost Accounting.

It is important to realize that during the reorgani-
zation, the role of the IE branch was expanded. The role
of Industrial Engineering, as a management science, was not
changed. These facts lead to some confusion about what is
meant by the term Industrial Engineering Branch. An organ-
ization which spends 17 percent of its time doing Manage-
ment Consulting and 56 percent of its time doing Cost
Accounting and Real Property responsibilities might be more
aptly named the "Accounting and Industrial Engineering
Branch." Such a name change may clarify the Industrial
Engineering Branch's current role.

One final conclusion involves the IE's role as a
Communication and Coordination Facilitator. In our ques-
tionnaire, we failed to clarify which Communication and
Coordination role we were interested in. The IE's role of
communicating and coordinating his own solutions to squadron
problems is one possible role. The IE's role to improve

relations within the CE squadron by improving squadron
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communication and coordination is another possible IE role.
Perhaps respondents were confused as to which communication
and coordination role our gquestionnaire referred. Such
confusion could account for the IE's low (6 of 7) ranking
for its Communication and Coordination Facilitating role.

Because of our failure to confirm which IE role we
meant, we must conclude managers were confused by the ques-
tions in our questionnaire that referred to the Communica-
tion and Coordination role of IE. Therefore, we must
caution the reader about this possible fault so that when
the data is reviewed the most accurate picture possible is
formed.

Many factors contribute to an organization's per-
ceived value and effectiveness. The correlation coeffi-
cients give some information on a number of these factors.
Much of the information is useful in recommending ways to
improve the perceived value and effectiveness of base level
Industrial Engineering. Resources can be used effectively
by concentrating only on those variables that have a signifi-

cant impact on the responsibility that is to be enhanced.

Recommendations

Reviewing our analysis and conclusions leads us to
certain recommendations. Implementation of these recommen-
dations, according to our analysis, should enhance the key

manager's perceptions of base level Industrial Engineering.
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If management's goal is to improve the perceived value of
IE, the recommendations in this section should be considered.
Our correlation analysis indicated a strong positive corre-
lation between the perceived value of IE and the following
independent variables:

1. Oral Ability of IE Branch

2. Writing Ability of IE Branch

3. 1IE Use of Qualitative Technigques

4. IE's Feedback to Clients
Therefore, we recommend that IE personnel be given training
that will enhance their ability to perform in each of the
above areas. For example, sending IE personnel to a speech
course or an effective writing course can improve their
oral or writing ability. Improvement in these skills
should improve the perceptions of IE.

Certain actions within each CE squadron can enhance
the perceived value and effectiveness of IE. Our correla-
tion analysis indicates that if IE can improve how its
personnel work together and how they get along with one
another, the perceived value of IE should increase. Also,
allowing IE personnel to be more active in forming the
goals and objectives for its branch should enhance key
managers' perceptions of IE. Providing IE with more
vehicles is still another squadron action that should

enhance the perceived value of IE. We recommend managers
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take the above actions to try to improve the perceived
value of Industrial Engineering.

The final recommendations that stem from the
correlation analysis involve things the BCE can do to
improve the perceived value of IE. According to the
correlation analysis, if the BCE demonstrates confidence
in his IE unit, the perceived value of IE should improve.
Having the BCE give clear and understandable instructions
to his IE branch and letting the branch know where it stands
should also contribute to IE's perceived value and effec-
tiveness.

Our analysis showed that 12 percent of the IE's
time is spent doing BEAMS Consulting. To effectively use
a management information system like BEAMS, a manager must

understand the system (2:5-23). The fact that the IE 3

sulting (12%) as they are in Management Consulting (17%)

indicates managers in CE are not as familiar with BEAMS as

branches are spending almost as much time in BEAMS Con- i
|
|

they should be. Therefore, we recommend key managers in
CE be given additional training in BEAMS by the AFIT Civil

F Engineering School. This action should significantly

s it i

- reduce the IE's BEAMs Consulting role.
‘ The final recommendations involve the Quality |

Control and Training and Testing IE responsibilities. Both |

of these responsibilities are perceived to have the lowest 'i

values of all IE responsibilities. Training and Testing

Sadae: i s = g
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was perceived as the least important responsibility IE
performed, while Quality Control was the fifth most
important IE responsibility. Because of these low percep-
tions, we recommend that IE branches deemphasize these

two IE roles. Reducing time spent in the above two areas
will provide more time for the IE branch to perform its

Management Consulting role.

Additional Research

Our investigation of base level Industrial Engi-
neering increased our awareness of the problems in IE. We
believe there are several IE problems that still remain
unsolved and that further research should be performed.

The' additional research would provide facts to support
solutions to these IE problems.

Our analysis showed the Management Consulting role
of IE to be perceived as the most important IE responsi-
bility. However, respondents did not feel that the base
level IE branches were performing this function better than
all other responsibilities. 1In fact, Management Consulting
was the fourth lowest rated responsibility. This put
Management Consulting in the middle with regard to perceived
value of the service. Three responsibilities were perceived
to be done better and three worse. We believe this indicates
better ways must be found to deliver the IE Management Con-

sulting service.
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There are several possible ways of providing

Management Consulting that should be investigated. Some
of these alternatives involve structural changes to the
existing Civil Engineering organizations and are listed
below:

1. Move traditional IE responsibilities to the
Major Command level, Air Force Regional Civil Engineering
level, or give these responsibilities to the Engineering
and Services Center at Tyndall AFB.

2. Create a new center whose sole responsibility
was the traditional IE role of Management Consulting.

3. Create at the base level an IE center for
Management Consulting.

4. Increase IE's traditional role by having both
a base level IE center and a higher level center.

5. Contract-out for IE's traditional Management
Consulting service.

6. Create a combined services IE center for the
entire Department of Defense.

7. Create a separate Financial Management Branch
at base level by combining the IE branch and the Financial
Management Section. Traditional IE services of Management
Consulting could be performed at base level by this new
branch or by one of the above options.

8. Assign a small IE staff to each branch in CE

to do the traditional Management Consulting work and create
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a new Financial Management Branch as described in pre-

ceeding alternative.

These changes involve significant shifting of personnel and
should be thoroughly investigated before any one is imple-

mented.

"

o

Another area worthy of investigation is requiring
each organization to budget and pay for any IE services it
requires. Thus, if an IE branch was to survive, it must
sell its services to the other branches in CE. This has
been an effective mode of operation at Eastman Kodak (14:117).
However, its applicability to Air Force Civil Engineering

should be verified.

The final two areas for further research are:

1. Changing the title of Industrial Engineering;
and

2. Requiring more experienced officers be assigned
to IE.
Changing the title of IE should be investigated because the

name of a function is very influential in determining how

it is perceived (12:125-175). Similarly, a new lieutenant

may be as capable as an experienced major. However, he/she

T

%
may not be able to sell his/her ideas because clients per- !

!
ceived a lack of understanding and experience with CE prob-

lems. Both of these options should be investigated as ideas

—
e

for improving base level IE organizations.
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Table 51

Bases Surveyed

Command

Base

Air Defense Command

Air Force Logistics Command

Air Force Security Service

Air Force Systems Command

Air Training Command

Air University

Military Air Command

110

Air Force Academy

Duluth International Apt.
Peterson Field

Tyndall AFB

Hill AFB

McClellan AFB

Robins AFB

Tinker AFB
Wright-Patterson AFB

Goodfellow AFB
Misawa AB

Edwards AFB
Eglin AFB*
Kirtland AFB

L. G. Hanscom AFB
Patrick AFB

Chanute AFB
Columbus AFB
Keesler AFB
Laughlin AFB
Lowry AFB
Mather AFB
Reese AFB
Sheppard AFB
Williams AFB

Maxwell AFB

Altus AFB
Andrews AFB*
Charleston AFB
Dover AFB
Little Rock AFB
McChord AFB
McGuire AFB
Norton AFB
Pope AFB

Scott AFB
Travis AFB




Table 51 (continued)

Command Base :

;
Strategic Air Command Anderson AFB
Barksdale AFB

E Beale AFB*

: Blytheville AFB
Davis Monthan AFB
Dyess AFB
Ellsworth AFB

F. E. Warren AFB
Fairchild AFB
Grand Forks AFB
Griffiss AFB
Grissom AFB

K. I. Sawyer AFB
. Loring AFB
Malmstrom AFB
March AFB
McConnell AFB
Minot AFB

Offutt AFB

Pease AFB
Plattsburgh AFB
Rickenbacher AFB
Vandenberg AFB

3 Whiteman AFB
Wurtsmith AFB

P

Tactical Air Command Bergstrom AFB
Cannon AFB
England AFB
George AFB

i Howard AFB

i Holloman AFB

Homestead AFB

i Langley AFB

Luke AFB

MacDill AFB

Moody AFB

Mt. Home AFB

| Myrtle Beach AFB

! Nellis AFB
Seymour Johnson AFB
Shaw AFB
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Table 51 (continued)

Command

Base

Alaskan Air Command

Pacific Air Force

United States Air Force
Europe

Eielson AFB
Elmendorf AFB

Clark AB
Hickam AFB
Kadena AB
Kunsan AB
Osan AB
Yokota AB

Aviano AB
Bitberg AB
Clicksands AB
Hahn AB
Ramstein AB
Rhein Mein AB
Sembach AB
Spangdahlem AB
Terrejon AB
Zweibrucken AB

*These bases have two civil engineering units, each

unit received a separate questionnaire package.
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APPENDIX B

THREE TYPES OF INDUSTRIAL ENGINEERING COST-
EFFECTIVENESS QUESTIONNAIRES, AND
COVER LETTERS
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The following cover letters were

attached to each guestionnaire.




REPLY TO
ATTN OF:

SUBJECT:

TO:

DEPARTMENT OF THE AIR FORCE

AIR FORCE INSTITUTE OF TECHNOLOGY (ATC)
WRIGHT-PATTERSON AIR FORCE BASE. OHIO 45433

LSGR (LSSR 12-79A)/Capt B. Caples/ 50 e R
Capt A. Ewan/AUTOVON 785-6513 2AVP‘ 1979
Industrial Engineering Cost-Effectiveness

Questionnaire

1. The attached guestionnaire was prepared by a research
team at the Air Force Institute of Technology, Wright-
Patterson AFB, Ohio. The purpose of the guestionnaire is to
acquire data concerning how you rate the value and effec-
tiveness of the Industrial Engineering Branch in providing
its services to the Civil Engineering Squadron and to deter-
mine the variables that influence your rating of the
Industrial Engineering Branch.

2. You are requested to provide an answer or comment for
each question. Headquarters USAF Survey Control Number
79-75 has been assigned to this gquestionnaire. Your
participation in this research is voluntary.

3. This guestionnaire or a similar form is being adminis-
tered to all key managers in base level Civil Engineering
Squadrons. The key managers ~ .clude: Base Civil Engineer
(BCE) ; Deputy BCE; the Chiefs of Operations, Industrial
Engineering, Resources and Requirements, and Engineering
and Environmental Planning.

4. Your responses to the gquestions will be held confidential.
Please remove this cover sheet before returning the completed
questionnaire. Your cooperation in providing this data will
be appreciated and will be very beneficial in examining the
environment in which the Industrial Engineering Branch works.
Please return the completed questionnaire in the attached
envelope within one week after receipt to your Sguadron
Administrative Officer/NCO. Any questions/comments you have
may be directed to Capt Buddy Caples or Capt A. J. Kwan,
AFIT/LSG, AUTOVON 785-6513. Your effort in supporting this
research will be sincerely appreciated.

Mhatd) £ Edeoendh—

DONALD R. EDWARDS, Lt Col, USAF 2 Atch
Associate Dean for Graduate Education 1. Questionnaire
School of Systems and Logistics 2. Return Envelope
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INSTRUCTIONS

1. Most questions can be answered by filling in one of the
answer spaces. If you do not find the exact answer that
fits your case, use the one that is closest to it.

2. Please answer all gquestions in order.

3. Remember the value of the study depends upon your being
straightforward in answering this questionnaire. You will
not be identified with your answers.

4. The questionnaire is designed for automatic scanning
of your responses. Questions are answered by marking the
appropriate answer spaces on the answer sheet.

5. Please use a soft pencil (No. 2) and observe carefully
these important requirements:

- Make heavy black marks that fill the answer space.

- Erase cleanly any answer you wish to change.

- Where written answers are called for, stay within
the area designated.

- Make no stray markings of any kind.

6. Your responses will be confidential and will not be
reviewed by anyone besides the researchers.

Now that you have completed the instructions, please turn
the page and begin.
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PRIVACY STATEMENT

In accordance with paragraph 30, AFR 12-35, the following
information is provided as required by the Privacy Act of
1974:

a. Authority:

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

(2) 10 U.s.C. 8012, Secretary of the Air Force,
Powers, Duties, Delegation by Compensation; and/or

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

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

b. Principal Purposes. The survey is being conducted
to collect information to be used in research aimed at
illuminating and providing inputs to the solution of prob-
lems of interest to the Air Force and/or DOD.

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

d. Participation in this survey is entirely voluntary.

; e. No adverse action of any kind may be taken against
- any individual who elects not to participate in any or all
’ of this survey.




The following questionnaire was sent
to the Base Civil Engineer and the

Deputy Base Civil Engineer.

i o sl
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SECTION I

The gquestions in this section are concerned with deter-
mining how you rate the value and effectiveness of the IE
Branch in providing its services to you. Please use the
following responses:

a.
b.
c.
4.
e.

Extremely valuable and effective
Moderately valuable and effective
Undecided

Not too valuable or effective

No value and extremely ineffective

1. How would you rate the value and effectiveness of the
IE Branch in providing you with management consultant
services and/or problem solving assistance?

2. How would you rate the value and effectiveness of the
IE Branch in providing you with Quality Control services?

3. How would you rate the value and effectiveness of the
IF Branch in providing you with BEAMS Consulting services?

4. How would you rate the value and effectiveness of the
IE Branch as a Communication and Coordination Facilitator?

5. How would you rate the value and effectiveness of the
IE Branch in providing you with Cost Accounting services?

6. How would you rate the value and effectiveness of the
IE Branch in providing you Real Property Accounting services?

7. How would you rate the value and effectiveness of the
IE Branch in providing you Testing and Training services?

SCN: 79-75 (expires 31 May 79)
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SECTION II

The questions in the remainder of this questionnaire
are concerned with determining factors which influenced how
you rated the value and effectiveness of the IE Branch in
providing its services to the CES. Please use the following
responses:

a. Strongly agree

b. Agree

c. Undecided

d. Disagree

e. Strongly disagree

8. I feel that IE's quality control role is inconsistent
with the IE's role as a management consultant.

9. I do not believe the same IE personnel who perform
Quality Control inspections should also perform management
consulting duties.

10. I know how to use the management consulting service
provided by the IE Branch.

11. I know how to use the Industrial Engineer's expertise
with BEAMS to enhance the management of the CES.

12. I know how to use the Industrial Engineering Branch to
facilitate communication and coordination.

13. I know how to use the Industrial Engineering Branch's
Quality Control analysis.

14. I feel confident to implement solutions to problems
generated by the IE Branch.

15. My confidence in the IE Branch's solutions to problems
allows IE to influence the manner in which I manage the CES.
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Please use the following responses:

a. Strongly agree

b. Agree

c. Undecided

d. Disagree

e. Strongly disagree

16. The IE Branch is involved in establishing goals and
objectives for the IE Branch.

17. The goals and objectives of the IE Branch are clearly
stated and understood.

18. The goals and objectives of the IE Branch can be
measured.

19. The people assigned to the IE Branch are experienced
management consultants.

20. The people assigned to the IE Branch are experienced
in the use of quantitative IE techniques.

21. The people assigned to the IE Branch are experienced
and familiar with BEAMS.

22. The people assigned to the IE Branch are experienced
and familiar with Quality Control.

23. The people assigned to the IE Branch are experienced
and familiar with Real Property Accounting.

24. The people assigned to the IE Branch are experienced
and familiar with Cost Accounting.

25. The people in base level IE are properly trained to be
management consultants.

26. There should be more people with IE degrees assigned
to IE Branches.
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Please use the following responses:

a. Strongly agree

b. Agree

c. Undecided

d. Disagree

e. Strongly disagree

27. The people in base level IE are properly trained to use

BEAMS.

28. The people in base level IE are properly trained in
Quality Control.

29. The people in base level IE are properly trained in
facilitating communication and coordination within Civil
Engineering.

30. The people in base level IE are properly trained in
Cost Accounting.

31l. The people in base level IE are properly trained in
Real Property Accounting.

32. The people in base level IE are properly trained in
Training and Testing.

33. Personnel in the IE Branch work together as a team.

34. Personnel in the IE Branch help each other in their
jobs. -

35. Personnel in the IE Branch get along well together.

36. The IE Branch provides its clients good oral feedback

concerning progress being made with solutions to their
problems.

37. The IE Branch provides its clients good written feedback

concerning progress being made with solutions to their
problems.
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Please use the following responses:
» a. Strongly agree
b. Agree
c. Undecided

d. Disagree
e. Strongly disagree

38. The IE Branch provides the BCE with good feedback
concerning progress being made with solutions to its
customers' problems.

39. The IE Branch uses work simplification techniques like
Flow Process Charts.

40. The IE Branch uses quantitative techniques to determine
shop stock levels.

41. The IE Branch uses PERT or CPM to analyze problems in
project management.

42. AFR 85-1, AFR 85-200 and other regulations provide help-
ful guidance to the IE Branch.

43. CE Squadron policies are easily understood and help
guide the IE Branch.

44. Base regulations are easily understood and help guide
the IE Branch.

45. The people in the IE Branch have a feeling of accom-
plishment.

5 46. The people in the IE Branch are satisfied with their jobs.
47. The IE Branch is underutilized. j
48. I am an Authoritarian leader.

49. I am a Democratic leader.
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50.

51.

53.
the

54.

? 55.
6.

57.
and

58.
2 59.

60.

61.
his

# 62.

Please use the following responses:

a.
b.
c.
4.
e.

Strongly agree
Agree

Undecided
Disagree

Strongly disagree

I am a Laissez-Faire (hands-off) leader.

Attempts are made to gain recognition for the IE Branch.

As the BCE, I reward the IE Branch when it performs

well.

Other Branch Chiefs acknowledge a job well done by
IE Branch.

The oral communication of the IE Branch is dynamic.

The oral communication of the IE Branch is accurate.

The oral communication of the IE Branch is effective.

The written reports generated by the IE Branch are clear

concise.

The written reports generated by the IE Branch are

accurate.

The written reports generated by the IE Branch are

complete.

As the BCE, I am an effective organizer.

As the BCE, I possess the technical gqualifications to do

job.

As the BCE, I am trained in human relations.

. ———— |
. v
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Please use the following responses:

. | a. Strongly agree

b b. Agree

c. Undecided

d. Disagree

f e. Strongly disagree

63. As the BCE, I allow employees to make decisions on
their jobs.

64. As the BCE, I like employees to make decisions without
checking with me first.

65. As the BCE, I expect outstanding job performance from
employees.

Please use the following responses:

a. Greatly overmanned
b. Overmanned

c. About right

d. Undermanned

e. Greatly undermanned

66. The level of manpower of the IE Branch, as a whole, can
be described as:

67. The manpower assigned to the IE Branch to accomplish
Cost Accounting can be described as:

68. The manpower assigned to the IE Branch to accomplish
Management Consulting can be described as:

69. The manpower assigned to the IE Branch to accomplish
Real Property Accounting can be described as:

70. The manpower assigned to the IE Branch to accomplish
Quality Control functions can be described as:

71. The manpower assigned to the IE Branch to provide i
BEAMS consulting can be described as:
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Please use the following responses:

a.
b.
C.
d.
e.

Greatly overmanned
Overmanned

About right
Undermanned

Greatly undermanned

72. The manpower assigned to the IE Branch to facilitate
Communication and Coordination can be described as:

73. The manpower assigned to the IE Branch to provide
Testing and Training can be described as:

(TURN TO THE NEXT PAGE)
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SECTION III

Please answer the following question on the questionnaire
instead of the answer sheet.

74. Rank the following base level IE responsibilities, 1—7,
in order of importance to you, with number 1 being most
important.

a. Management Consulting

b. BEAMS

c. Quality Control

d. Communication and Coordination
FPacilitator

e. Training and Testing
f. Real Property Accounting

g. Cost Accounting

Please return the questionnaire and answer sheet
to the Administrative NCO/Officer.

Your cooperation in completing this gquestionnaire
is appreciated
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The following questionnaire was sent

to the Chief of Industrial Engineering.
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a.
b.
: c.
E d.
! e.

services?

The questions in this section are concerned with deter-
mining how you rate the value and effectiveness of the IE
Branch in providing its services to the CE Squadron. Please
use the following responses:

1. How would you rate the value and effectiveness of the IE
Branch in providing the CES management consultant services
E and/or problem solving assistance?

2. How would you rate the value and effectiveness of the
IE Branch in providing the CES Quality Control services?

3. How would you rate the value and effectiveness of the
IE Branch in providing the CES BEAMS Consulting services?

4. How would you rate the value and effectiveness of the
IE Branch as a Communication and Coordination Facilitator?

5. How would you rate the “value and effectiveness of the
IE Branch in providing the CES Cost Accounting services?

6. How would you rate the value and effectiveness of the
IE Branch in providing the CES Real Property Accounting

i 7. How would you rate the value and effectiveness of the
! IE Branch in providing the CES Testing and Training services?

SCN: 79-75 (expires 31 May 79)

SECTION I

Extremely valuable and effective
Moderately valuable and effective
Undecided

Not too valuable or effective

No value and extremely ineffective
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SECTION II

The questions in the remainder of this questionnaire
are concerned with determining factors which influenced how
you rated the value and effectiveness of the IE Branch in
providing its services to the CES. Please use the following
responses:

a. Strongly agree

b. Agree

c. Undecided

d. Disagree

e. Strongly disagree

8. I feel the IE's quality control role is inconsistent
with the IE's role as a management consultant.

9. I do not believe the same IE people who perform quality
control inspections should also perform management consulting
duties.

10. The Industrial Engineering Branch has a sufficiently
private area where clients can discuss their management
problems.

11. The Industrial Engineering Branch is conveniently
located to its clients.

12. The IE Branch has adequate access to computer terminals.

13. The people assigned to your IE Branch are experienced
management consultants.

14. The people assigned to your IE Branch are experienced
in the use of quantitative IE techniques.

15. The people assigned to your IE Branch are experienced 4
and familiar with BEAMS.
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Please use the following responses:

=% a. Strongly agree

9 b. Agree

: c. Undecided

§ d. Disagree

] e. Strongly disagree

16. The people assigned to your IE Branch are experienced
and familiar with Quality Control.

7 17. The people assigned to your IE Branch are experienced |
F and familiar with Real Property Accounting. {

18. The people assigned to your IE Branch are experienced
and familiar with Cost Accounting.

19. There should be more people with IE degrees assigned
to IE Branches.

20. The people in base level IE are properly trained to be
management consultants.

21. The people in base level IE are properly trained to
use BEAMS.

22. The people in base level IE are properly trained in
Quality Control procedures.

23. The people in base level IE are properly trained in
facilitating communication and coordination within Civil
Engineering. ‘

24. The people in base level IE are properly trained in
Cost Accounting.

25. The people in base level IE are properly trained in
Real Property Accounting.

26. The people in base level IE are properly trained to
perform training and testing.
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Please use the following responses:

a. Strongly agree

b. Agree

c. Undecided

d. Disagree

e. Strongly disagree

27. Personnel in the IE Branch work together as a team.

28. Personnel in the IE Branch help each other in their
jobs.

29. Personnel in the IE Branch get along well together.

30. The BCE provides clear and understandable instructions
to the IE Branch.

31. The BCE lets the IE Branch know where the IE Branch
stands.

32. The BCE is easy to talk to.

33. The IE Branch provides its clients good oral feedback
concerning progress being made with solutions to their
problems.

34. The IE Branch provides its clients good written feedback
concerning progress being made with solutions to their
problems.

35. The IE Branch provides the BCE with good feedback con-
cerning progress being made with solutions to its customers'
problems. ‘

36. The IE Branch is involved in establishing goals and
objectives for the Branch.

37. The goals and objectives of the IE Branch are clearly
stated and understood.
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; Please use the following responses:
;Q a. Strongly agree
3 b. Agree

c. Undecided
d. Disagree
e. Strongly disagree

38. The goals and objectives of the IE Branch can be
measured.

39. Your IE Branch uses work simplification technicues like
Flow Process Charts.

ik o

40. Your IE Branch uses quantitative techniques to deter-
mine shop stock levels.

41. Your IE Branch uses PERT or CPM to analyze problems in
project management.

: 42. AFR 85-1, AFR 85-200 and other regulations provide
helpful guidance to your IE Branch.

43. CE Squadron policies are easily understood and help guide
the IE Branch.

44. Base regulations are easily understood and help guide the
IE Branch.

45. The Operations Branch supports (i.e., encourages) IE's
effort to increase productivity.

46. The Engineering and Environmental Branch supports (i.e.,
] encourages) the IE's effort to increase productivity.

,-—--

47. The people in the IE Branch have a feeling of accomplish-
ment.

- 48. The people in the IE Branch are satisfied with their jobs.
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49.

50.

51.

52 .

53.

54. The BCE rewards the IE Branch when it performs well.
55. Other Branch Chiefs acknowledge a job well done by the
IE Branch.

56. The BCE is an Authoritarian leader.

57. The BCE is a Democratic leader.

58. The BCE is a Laissez-Faire (hands-off) leader.

59. The oral communication of the IE Branch is dynamic.
60. The oral communication of the IE Branch is accurate.
6l. The oral communication of the IE Branch is effective.
62. The written reports generated by the IE Branch are clear
and concise.

Please use the following responses:

a. Strongly agree

b. Agree

c. Undecided

d. Disagree

e. Strongly disagree

The IE Branch is underutilized.

I am an Authoritarian leader.

I am a Democratic leader.

I am a Laissez-Faire (hands-off) leader.

Attempts are made to gain recognition for the IE Branch
when it performs well.
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Please use the following responses:

a. Strongly agree

b. Agree

c. Undecided

d. Disagree

e. Strongly disagree

63. The written reports generated by the IE Branch are
accurate.

64. The written reports generated by the IE Branch are
complete.

65. The BCE is an effective organizer.

66. The BCE possesses the technical qualifications to do
his job.

67. The BCE is trained in human relations.

68. The BCE allows employees to make decisions on their
jobs.

69. The BCE likes employees to make decisions without
checking with him first.

70. The BCE expects outstanding job performance from
employees.

Please use the following responses:

a. Greatly overmanned |
b. Overmanned

¢c. About right

d. Undermanned

e. Greatly undermanned

71. The level of manpower of the IE Branch, as a whole,
can be described as:
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Please use the following responses:

a. Greatly overmanned
b. Overmanned

c. About right

d. Undermanned

e. Greatly undermanned

72. The manpower assigned to the IE Branch to accomplish
Cost Accounting activities can be described as:

73. The manpower assigned to the IE Branch to accomplish
Management Consulting can be described as:

74. The manpower assigned to the IE Branch to accomplish |
Real Property Accounting can be described as:

75. The manpower assigned to the IE Branch to accomplish
Quality Control functions can be described as:

76. The manpower assigned to the IE Branch to provide BEAMS
Consulting can be described as:

77. The manpower assigned to the IE Branch to facilitate
Communication and Coordination can be described as:

78. The manpower assigned to the IE Branch to provide
Testing and Training can be described as:

Please use the following responses:

a. None
b. One
c. Two

{ d. Three

e. Four or more

79. The IE Branch has how many vehicles permanently assigned
for personnel use?

E | 80. How many women, excluding secretaries, are assigned to
your IE Branch?
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SECTION III

Please answer the following guestions on the questionnaire
instead of the answer sheet.

81. Rank the following base level IE responsibilities, 1—7,
in order of importance to you, with number 1 being most
important.

a. Management Consulting
b. BEAMS
C. Quality Control

d. Communication and Coordination
Facilitator

e. Training and Testing
f. Real Property Accounting
g. Cost Accounting

82. Wwhat percent of the total man-hours available to IE are
spent in the following areas?

a. Management Consulting %
b. Quality Control
c. BEAMS Consulting %
d. Facilitating Communication
and Coordination %
e. Training and Testing %
£. Cost Accounting % ¢
g. Real Property % ’

The total should sum to: 100%

Please return the questionnaire and answer sheet
to the Administrative NCO/Officer.

Your cooperation in completing this gquestionnaire
is appreciated
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The following questionnaire was sent to
the Chief of Operations, Chief Engineering
and Environmental Planning, and Chief of

Resources and Requirements.
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SECTION I

The questions in this section are concerned with
determining how you rate the value and effectiveness of the
IE Branch in providing its services to you. Please use the

following responses:

a. Extremely valuable and effective
b. Moderately valuable and effective

¢. Undecided

d. Not too valuable or effective
e. No value and extremely ineffective

1. How would you rate the value and effectiveness of the
IE Branch in providing you with management consultant
services and/or problem solving assistance?

2. How would you rate the value and effectiveness of the
IE Branch in providing you with Quality Control services?

3. How would you rate the value and effectiveness of the
IE Branch in providing you with BEAMS Consulting services?

4. How would you rate the value and effectiveness of the
IE Branch as a Communication and Coordination Facilitator?

5. How would you rate
IE Branch in providing

6. How would you rate
IE Branch in providing

7. How would you rate
IE Branch in providing

the
you

the
you

the
you

value and effectiveness of the
with Cost Accounting services?

value and effectiveness of the
Real Property Accounting services?

value and effectiveness of the
Testing and Training services?

SCN: 79-75 (expires 31 May 79)
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SECTION II

The questions in the remainder of this gquestionnaire
are concerned with determining factors which influenced
how you rated the value and effectiveness of the IE Branch
in providing its services to your Branch. Please use the
following responses:

a. Strongly agree

b. Agree

c. Undecided

d. Disagree

e. Strongly disagree

8. I feel the IE's gquality control role is inconsistent
with the IE's role as a management consultant.

9. I do not believe the same IE personnel who perform
Quality Control inspections should also perform management
consulting duties.

10. I know how to use the management consulting service
provided by the IE Branch.

11. I know how to use the Industrial Engineer's expertise
with BEAMS to enhance the management of my Branch.

12. I know how to use the Industrial Engineering Branch to
facilitate communication and coordination.

13. I know how to use the Industrial Engineering Branch's
Quality Control analysis.

14. I feel confident to implement solutions to problems
generated by the IE Branch.

15. My confidence in the IE's solutions to problems allows
IE to influence the manner in which I manage my own Branch.
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Please use the following responses:
Strongly agree
Agree
Undecided

Disagree
Strongly disagree

16. The IE Branch provides its clients good oral feedback
concerning progress being made with solutions to their
problems.

17. The IE Branch provides its clients good written feedback
concerning progress being made with solutions to their
problems.

18. My Branch supports (i.e., encourages) the IE's effort
to increase productivity.

19. Attempts are made to gain recognition for the IE Branch.

20. The BCE rewards the IE Branch when it performs well.

21. Other Branch Chiefs acknowledge a job well done by the
IE Branch.

22. The oral communication of the IE Branch is dynamic.

23. The oral communication of the IE Branch is accurate.

24. The oral communication of the IE Branch is effective.

25. The written reports provided to me by the IE Branch
are clear and concise.

26. The written reports provided to me by the IE Branch
are accurate.

27. The written reports provided to me by the IE Branch
are complete.
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SECTION III

The questions in this section pertain to the BCE.
Please use the following responses:

a. Strongly agree

b. Agree

c. Undecided

d. Disagree

e. Strongly disagree

28. The BCE is an effective organizer.

22. The BCE possesses the technical qualifications to do
his job.

J 30. The BCE is trained in human relations.

31. The BCE allows employees to make decisions on their jobs.

32. The BCE likes employees to make decisions without
checking with him first.

33. The BCE expects outstanding job performance from
employees.

34. The BCE is an Authoritarian leader.

35. The BCE is a Democratic leader.

BRI~ ORI g

36. The BCE is a Laissez-Faire (hands-off) leader.
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SECTION IV

Please answer the following guestion on the questionnaire
instead of the answer sheet.

37. Rank the following base level IE responsibilities, 1—7,
in order of importance to you, with number 1 being most
important.

a. Management Consulting

b. BEAMS

c. Quality Control

d. Communication and Coordinatiocn
Facilitator

e. Training and Testing
f. Real Property Accounting

g. Cost Accounting

L |

Please return the questionnaire and answer sheet
to the Administrative NCO/Officer.

Your cooperation in completing this questionnaire
is appreciated
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APPENDIX C

DESCRIPTIVE STATISTICS FOR THE DEPENDENT
VARIABLES WHICH WERE FIRST SEVEN
QUESTIONS ON ALL QUESTIONNAIRES
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APPENDIX D

DESCRIPTIVE STATISTICS FOR QUESTIONS WHICH
PROVIDED INFORMATION ABOUT INDEPENDENT
VARIABLES
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APPENDIX F

SIX SPEARMAN'S CORRELATION COEFFICIENT TABLES,
ONE FOR EACH KEY MANAGER'S
RELATIONSHIPS
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COMPUTER PROGRAMS




g

243
250
260
280
300
340
350
360

-

THIS PROGRAM USED TO PUT DATA IN A MATRIX

INTEGER TEMP,DOOR,FMATRIX
DIMENSION TEMP(72,87)
DIMENSION DOOR(72)
ODIMENSION KEY(72)
DIMENSION LOCK(72)
DIMENSION FMATRIX(72,87)
CALL ATTACH(12,"79A04/1DEIB;",1,0,,)
CALL ATTACH(11,"79A04/10ELF;",1,0,,)
CALL ATTACH(13,"79A04/0KDEL;",3,0,,)
CALL ATTACH(14,"79A04/RDEIB;",1,0,,)
DO 10 IROW = 1,72

READ(11,999) LOCK(IROW),(FMATRIXCIROW,I),I = 1,62)

060 SO I = 1,72

READ(12,993) KEY(I), (TEMP(I,J),J = 63,80)

IF (LOCK(IROW).EQ.KEY(I)) GO TO 45

GO TO S0

45 00 111 J = 63,80

FMATRIX(IROW,J) = TEMP(I,J)

111 CONTINUE

SO CONTINUE

00 70 ID = 1,72

READ(14,881) DOOR(ID), (TEMP(ID,JD),4D = 81,87)
IF(LOCK(IROW) .EQ.DOORCID)) GO TO 46

GO TO 70

46 D0 112 J = 81,87

FMATRIXCIROW,J) = TEMP(ID,J)

112 CONTINUE

70 CONTINUE

WRITE(13,888) LOCKC(IROW), (FMATRIXCIROW,JALL),JALL = 1,87)
REWIND 12

REWIND 14

10 CONTINUE

999 FORMAT(16,6211)

993 FORMAT(I16,1811)

881 FORMAT(I6,78X,711)
888 FORMAT(16,4011,4711)
STOP

END
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THESE TWO PROGRAMS PERFORMED THE
STATISTICAL ANALYSIS

1000##s _,R(SL) :,8,16;;,16

11008 : IDENT:WP1189 ,AFIT/SLG BUDDY CAPLES 879-0624
12008 : SELECT:SPSS/SPSS v
1300RUN NAME; NONPARAMETRIC STATISTICS

1400VARIABLE LIST;Vv1 TO V80

15S00INPUT FORMAT;FIXED(6X,40F1.0,/,40F1.0)

1600N OF CASES;79

1700INPUT MEDIUM; CARD

17S50FREQUENCIES;GENERAL=ALL

177SSTATISTICS;ALL

18000PTIONS; 1

3000READ INPUT DATA

31008 :SELECTA:79A04/0KDEI

3SO00FINISH

36008 : ENDJOB

1000##s,R(SL) :,8,16;;,16

11008 : IDENT:WP1189,AFIT/SLG BUDDY CAPLES 879-0624
12008 : SELECT:SPSS/SPSS

1300RUN NAME;NONPARAMETRIC STATISTICS

1400VARIABLE LIST;v1 TO V80

1500INPUT FORMAT;FIXED(6X,40F1.0,/,40F1.0)

1600N OF CASES;79

1700INPUT MEDIUM;CARD

1870NONPAR CORR;V1 TO V7 WITH V8 TO V80
18000PTIONS; 1

3000READ INPUT DATA .
31008 :SELECTA:79A04/0KDE]

3500FINISH

36008 :ENDJOB
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