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. Aostract

This research identified academic subjects considered
) important by facility managers in order to improve the Air
I«
b Force's educational program on facility management. From

oY the literature review, 59 academic subjects were
incorporated into a survey to test for perceived need and

importance. Two populations of facility managers were

=
-
-
-
.
r

surveyed to compare military and civilian perspectives,
using a 7-point Likert scale.

Tne results indicated that professional ethics was the
single most important subject. Construction management,
life cycle costing, leadership, t=chnical writing,
communication, statistical analysis, strategic planning, and
public speaking were rated with means above 5 (important) by
both military and civilian respondents. Seventeen other
academic subjects were rated by either tne military or

civilian respondents as important. Of the 59 academic

subjects, 35 (59%) showed no significant differences oetween

the means of the military and the civilian respondents.
Twelve academic subjects not specifically included in

the Air Force's Graduate Engineering Management curriculum

were considered important by eitner the military or the

4 civilian respondents: professional ethics, construction

management, strategic planning, maintenance management,
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budget preparation, building fire protection, building

. programming, civil engineering, mechanical engineering,
elactrical engineering, safety engineering, and value
engineering. Inclusion of these academic subjects may
improve the overall program. They could be incorporated
into already existing courses, or made available as

additional elective courses in the GEM curriculum.
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1 . AN INVESTIGATION OF EDUCATIONAL
REQUIREMENTS IN FACILITIES ENGINEERING 4

I. Introduction !

This research will examine the perceptions of need and .
importance of academic subjects by both civilian and 3
military facility managers. By comparing civilian facility
managers' perceptions to the military's views, an insight
may be gained for improvement in the facilities engineering
program. The following sections discuss the background,
specific problem, definition of terms, research questions, y

and scope of this research.

Background

The civil engineering officer is the Alir Force's
facility manager. Private sector facility managers do much ;
the same thing for a company as civil engineering officers .
do for the Air Force. Both Air Force and private sector
facility managers are responsiole for maintenance of
commercial and industrial type facilities, altnough the :
types of facilities may differ between the Air Force and the
private sector due to location and mission.

The mission of the Air Force Civil Engineer is to

AR o

"support . . . the Air Force mission and its people . . .

-

[through the] operation, maintenance, and improvement of Air

Force real and installed properties” (4:9). The civil

s > >~ NS "'-"."‘
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a2ngineer manages the maintenance and repair of all bpasa
g

facilities and real property installed equipment, as well as
the design and construction of new facilities.

A look at the mission of civilian facility managers
reveals that indeed there are similarities. Examples of
typiral mission statements from three different private
sector firms are as follow:

1) At Digital Equipment Corporation, tn=2

2lant engineer's major functions include maintenance

of facilities and equipment, construction, and space

planning. (3:28)

2) The Nissan wmotor plant near 3myrna, Tennessee, nas
its plant engineering department organized under three
responsibility areas:

Plant energy systems, which includes plant
utilities and plant systems . . . .

Central services, which includes maintenance
planning and control, central maintenanc=, and
environmental engineering . . . .

Engineering design and construction, which
includes facilities engineering and construction
projects. (20:58)

3) Plant Engineer Glen E. Flook, nead of Frito-Lay's
Casa Grande, Arizona, Engineering and Technical Services
group said:

We ope¢ rate the plant waste water treatment system,

boilers, utilities, and fire protection systems,

provide technical support; and keep all the
maintenance records. (15:49)

L N e T S T
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All of the above private sector facility management job
descriptions are similar in scope to what the civil
engineering officer does on an Air Force pasa. Only taree
mission statements were listed to compare with the military
mission statement; however, similar mission statements from
private sector facility managers can be found in various

periodicals on facility management.

Specific Problem

Since the private sector and the Air Force have similar
mission statements covering facility management, they should
rely on a common body of knowledge which might improve the
Air Force's education program on facility management,
Specifically, this research will focus on tne academic
subjects that private sector facility managers and civil
engineering officers consider important for facility
management, Individual educational programs will not be
looked at. However, a compiled list of subject areas
considered beneficial to the Air Force's educational program

on facility management will pe included.

Definition of Terms

1. Facility Manager--a person responsible for the
management of the maintenance, repair, design, development,
and construction of facilities and utility systems.

2. Plant Engineer-~-a person working in the private
sector with the title of plant engineer conducting facility

management type work.




3. Civil Engineering Officer--an Air Force officer

with an Air Force Speciality Code of 55XX. Activities
include "design and project preparation, drafting,
surveying, planning, feasibility studies, construction
surveillance, maintenance and repair, utilities operation,
facility energy management, environmental control, land
nanagement, real estate and real property accounting, work
measurement and analysis, and related installation support
services" (5:A15-3).

4, GEM Program (Graduate Engineering Management)--the
curriculum required to achieve a Master of Science degree in
Engineering Management at the Air Force Institute of
Technology (AFIT).

5. AIPE Foundation (American Institute of Plant
Engineers)--the education and research arm of the American

Institute of Plant Engineers.

Research Questions

1. wWhat are some of the academic subjects in which
facility manaygers have been educated?
‘ 2. Do facility managers perceive a need for these
academic subjects?

3. What academic subjects are rated highly by civil
engineering officers and/or private sector facility
manajers?

4, Are tnere differences in how private sector
facility managers and Air Force civil engineering officers

rate these academic subjects?

B N O N OO I RO S OO DA R AL N L R N RN R S
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3 Scope
)

The scope of this study follows these juidelines:

-

; 1) Academic subjects rather than the method of

{ education will be focused upon. Academic subjects will

: include the knowledge, subjects, and abilities that facility

i: managers see a need for in their jobs., The 59 academic

: subjects used are not an exhaustive list of all possible
academic supjects that facility managers perceive as

'ﬁ important.

E 2) A mailed survey was used, which limited the depth

4 of knowledge gained from the study, and which also had a

} greater chance of misinterpretation than a personal or

iE telephone interview.

- 3) The populations were limited to recipients of AIPE

E Facilities Management, Operations & Engineering magazine and

X past Air Force GEM students who graduated within the last
five years. Samples from these populations were used to

g

? answer the research questions.

L4

! Ultimately, a list of subject areas considered
important in the private sector was compiled so a comparison

S could be made with the Air Force's GEM program.

Y

N

:

.
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II. Literature Review

Introduction

This chapter will first jive a general assessment of
current education and training opportunities throughout all
industries. Next, the Air Force's educational opportunities
for civil engineering officers will be reviewed. Then a
comparison will be made between the GEM, average American,
average foreign, and International Facility Management
Association (IFMA) curricula. Finally, a sumnary will

explain how all of this information relates to the researca.

Background

It is a costly venture to educate personnel.
Generally, companies pay at least 70 percent of the
educational expenses for courses that an employee
voluntarily attends (10:36). Eighty-one percent of the
respondents of Training magazine's 1936 Industry Report
indicated that organizations sponsor education and traininy
of personnel in nhopes that they will lead to better joo
performance. Management subjects, technical subjects,
supervisory subjects, communication subjects, and new
methods or procedural courses were the top five subject

areas taught throughout all the industries surveyed in the

report (12:57).
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Educational Programs

Air Force educational opportunities for facility
managers include civilian institution graduate programs and
a resident graduate degree program. The civilian
institution graduate programs consist of engineering
management and specific engineering areas such as
architectural, civil, electrical, industrial, and mechanical
(3:290). The resident graduate degree program for Air Force
civil engineering officers is the GEM program at AFIT, whicia
helps prepare the civil engineering officer for mid-level
management positions in maintenance and repair of base
facilities. Approximately 20-25 Air Force Officers per year
attend the GEM program. This represents less than 2 percent
of the lieutenants, captains, and junior majors in the civil
engineering career field (13). Besides the GEM program, a
range of professional civil engineering short courses is
offered through the School of Civil Engineering and
Services.

The GEM program at AFIT is not tne only graduate level
engineering management program. As of Octooer 1984, 66
master of science level engineering management programs were
offered at various colleges and universities in the United
States (17:A-4).

Program Assessment. AFIT conducts two surveys annually

to assess course effectiveness. One survey is the Scnool of

Systems & Logistics Annual Evaluation Report and the other
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)

o
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is the Graduate Post Course 3urvey. Fiscal year 1985 GEM

students were surveyed upon course completion and asked
which subjects they felt were important. The five subjects
found to be the least important were operations research,
statistical concepts, scientific research, accounting
concepts, and evaluating distribution systems (1:69-70).

Comparison of Subject Matter. A comparison between the

GEM, IFMA, and the average American and foreign engineering
management curricula was made based on a 1984 paper on
facility management disciplines presented at the
International Congress on Technology and Tecnnology
Exchange. The average American and foreign engineerinj
management curricula were divided into six categories
(gquantitative, qualitative, financial, project, engineering,

and functional) as shown at Table I.

TABLE I

FACILITY MANAGEMENT PROGRAMS

Category American Foreign IFMA GEM
Quantitative 30% 28% 17% 16%
Qualitative 19% 17% 29% 16%
Financial 15% 19% 12% 5%
Project 9% 5% 3% 143
Engineering 4% 1% 0% 0%
Functional 23% 30% 39% 21%

(3:181-182, 14:A-III, 17:A10-11)

The GEM program shows 16 percent quantitative, 16
percent qualitative, 5 percent financial, 14 percent

project, no engineering, and 21 percent functional.
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DY Functional courses are those that pertain to the day-to-day

. operations of the job and do not fall within tne other

N
E: categories. The GEM progran has 3 large project percentaje
‘ﬁ because of the requirement for a thesis (14 percent). It
» also shows less emphasis in the financial percentage (5
o percent) compared to the other programs. All three programs
‘o list the guantitative and functional areas w#ith the highest
[ 4
v percentages, which seems to support the idea that tnese two

L}

-

5 categories are the most important.

II
N The percentages of required and elective courses of the
"

.; curricula were also compared, as shown at Table II.

B ':

-

”,

” TABLE II
-«

M

o REQUIRED & ELECTIVE COURSES
13 American Foraign IFMA SEM
4
oy Required 55% 823 80% 823
\. Electives 454 13% 20¢ 184

X (3:181-182, 14:A=-III, 17:a10~11)
e
Ny
:{ The GEM program follows an 30 percent regquired 20

Y]

v percent elective course program, like the foreign program,
-} (See Appendix F.) The average American program offers a
e

hY
v
v lower percentage of required courses (55 percent) and a
¥ . . .

.f higher percentage of electives (45 percent). This could be
:ﬁ the result of the specific area coverage in the foreign and
)

35 GEM courses. The GEM course is specifically designed for a
civil engineering officer or civilian counterpart operating

;ﬂ in the Air Force environment. The average engineering

s

N
o
= 9
i ‘-;

4

2
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Mnanagement course in American programs prooably offers more Y
electives than the otner programs due to more of a oroad
coveraje tnat allows individuals to specialize in tne areas
that they are interested in rather than having to complate a
reguired set of courses.

Facility management can be divided into its component
parts. "Research has shown tnat 80-95 percent of facilities
danagers perform common tasks" (14:A-I1I). These nine
common tasks are as follow:

1) Real Estate Acquisition and/or Disposal

2) Annual Facility Planning

3) Facility Financial Forecasting and Budgeting ;

4) Long Range Facility Planning

5) Interior Space Planning, wWork-Place Specifications,
Installation and Space Management :

6) Architectural and Engineering Planning & Design

£ 0

7) New Construction and/or Renovation Work k

8) @#aintenance and Operations Management of the E
Physical Plant :
) Trlele-communications, Integration, Security, and 3
General Administrative Services 9
(14:A-II1) ;

N

Since these tasks are commnon to all facility managers, it }
would be expected that education in related subjects should E

be of major importance toward effective job performance.

10
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Summary

Education is a costly endeavor, but is conducted for
better job performance. The Air Force, like most employers,
pays educational costs to better prepare its employees. The
civil engineering officer has many patns of education.

There are the civilian institution program, resident GEM
program, and AFIT's short courses. The GEM program is
specifically designed for the civil engineering officer
operating in the Air Force environment. There are many
engineering management courses offered, some structured
similarly to the GEM program, A comparison of other
engineering management programs with the GEM program was
conducted to search for improvements that may e
incorporated. Specifically, academic subjects included in
these engineering management prograans were identified, to be
incorporated into the survey which is described in the next

section.

11




III. Methodology

: Introduction

) This chapter describes the methodology used in the
research. This research focuses on how private sector

, facility managers and civil engineering officers perceive
A various academic subjects in relation to tneir job
performance. Ultimately, a list of academic subjects

considered important by these groups will be compared.

v,‘."_ R

Interviews

Mr. Tom Klug, the Marketing Manager for AIPE Facility

Management, Operations & Engineering, sees the future trend

\ g Y

on education of facility managers to be from general to more
specific subjects (functional). According to Klug,

- employers nave been burdened with educating new employees on
specific job tasks. He predicts a shift to a more useful
education with the merjing of theory and reality in colleges

and universities through the co-op programs., de also

oy ™

predicts that more qualitative management courses will be
emphasized (16).

The Assistant GEM Program Manager compared the GEM

e 'n a A B X

program to a few other Engineering Management programs being
taught at civilian institutions, and thought they were very
) similar. The only area where he saw a lack was in human

behavior and people subjects (gualitative) (9Y).

12
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Academic Subject Generation

Letters were sent to various people and organizations

involved witn facility managers and plant engineers in the

private sector. A copy of the letter and a listing of the
organizations that responded to the letter are included at

Appendices A and B. From their correspondence and from the

W N XK LKA "N -7 >

literature, a list of academic subjects was compiled, as

shown at Table III on the following page.

'n 2w 4

Survey

The survey instrument was developed to collect data on
wnat academic subjects were deemed important by facility
managers. No existing data pase was available for study.
The survey method was chosen pecause it was the most
2conomical ﬁethod available for collecting the reguired
data. Two separate surveys were conducted to gather
information on the academic subjects which private sector
facility managers and past AFIT Jijraduate Engineering

Management students believe are important in their jobs. A

random sampling method was used to obtain a representative
sample of the private sector facility managers. A census of
past GEM students (Air Force military members still in
service who graduated witnin the last five years) was
undertaken.

Survey Development. The development of ine survey

gquestions was based on previous work by Lyman W. Porter and

Edward E. Lawler (18). Their methodology requires three

13
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TABLE III

Academic Subjects

Quantitative

1) Linear Programming 2) Network Modeling

3) Simulation Modeling 4) Decision Theory

5) Forecasting 6) 2ueuing Theory

7) Inventory Planning 8) Statistical Analysis
Qualitative

3) General Management 10) Organizational Tneory
11) Behavioral Science 12) Strategic Planning
13) Leadersihip 14) Personnel Management

15) Master Planning

Financial

16) Managerial Accounting 17) Cost Accounting

18) Engineering Economy 19) Financial Management
20) Budget Preparation 21) Building Programming
22) Life Cycle Costing

Project

23) Project Management 24) Group Projects

Engineering/Architecture

25) Civil Engineering 26) Mechanical Engineering
27) Electrical Engineering 23) Industrial Engineering
29) Architectural Design 30) Interior Design

31) Computer Systems Design 32) Safety Engineering

33) Value Engineering 34) Energy Efficient Designs
Functional

35) Computer 3cience 36) Information Systems
37) Computer Aided Design 38) Computer Room Design
39) Communication 40) Public Speaking

41) Tecnnical Writing 42) Business Law

43) Marxketing 44) Quality Control

45) R & D Management 46) Innovation Technigques
47) Entrepreneur 48) Professional Ethics
49) Labor Relations 50) Collective Bargaining
51) Public Policy 52) Contract Policy

53) Building Fire Protection 54) Real Estate Acg & Disp
55) Installation & Space Mgt 56) Construction Management
57) Maintenance Management 58) Facility Operations

59) Ener3y Management

(2:A1-25+, 3:181-182, 14:A-II1)

«

Sl

- W

s B

14

T T N T
rs':-y,’.'-ﬁ-xinL%i':’f.ﬂ'rf.&i&iﬁi‘:‘ A

-~



K Juestions per acadewmic subject. The first two questions are
. . used to assess need, while the third assesses importance,
-3 The survey Juestionnaire consists of subject areas

> which were assessed pased on need, or tne amount of

f’ difference between how much there is now and how mucn thnere
'& should be. 1In addition, the importance of the subject was
:5 also measured. For each area, three Juestions were askad:

a) How much are you able to apply now?

;; b) Hdow much should oe applicable to your position?

Eé c) How important is this to you?

3 Need is calculated by subtracting the score of how much

-

E; there should be from now much there is now (b - a). A

2; positive number indicates that a need is seen, while a
- negative numoer indicates that too much emphasis is placed
SE on the subject; a zero indicates that there is a good

-

E balance in this area.

A 7-point Likert scale was used on each guestion, with
a 1 as the minimum amount and a 7 as the maximum amount.

The breakdown of tne scale is as follows:

Less More
Than Than Great
Minimum Little Average Average Average Deal Maximun
1 2 3 4 5 6 7

A pretest was conducted 1n order to determine validity
of the survey. Validity is the con~ept that the survey

instrument is being interpreted by the respondents in the

desired way and measures what is intended to be measured.

Y
,

Y
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Eight AFIT faculty members from the 3School of Civil

Engineering and Services responded to the Juestionnaire,
examined it, and made comments for improvement. These
people were selected due to their experience in civil
engineering and with surveys. The "expert" review added to
the credibility of the survey instrument to ask what was
intended to oe asked. Comments from the pretest were used

to develop the final survey.

Population and Sample

The first population consists of the current recipients

of the AIPE's periodical Facilities Management, Operatlons &
P g ns

Engineering. This group was chosen to represent tne

civilian facility managers due to their relative ease of
inclusion. A larger group would have been Jesiraole, but
would have been too costly and time-consuming. The Business
Publications Audit of Circulation, Inc., found tnat tne
nunoer of recipients during the May/June issue was 8,173,
53.3 percent in manufacturing and 46.7 percent in non-
manufacturing industries. Using this population, tihe sample
size was determined from the following general foramula:
n={8(z2) (p(1-p)) /1L (N=1) (d%)+(22) (p(1-p)) ]
wnere n= sample size
= population size
= maximum sample size factor (.50)
d= desired tolcrance (10%)

z= factor of assurance (1.282) for 90%
confidence level.

(13:11-14)




The maximum sample size factor is determined to be 0,50

because the true proportion to be estimated is not Kknown.
"To get around tais difficulty, we snall make use of the
fact . . . that p(1-p) = 1/4 - (p—1/2)2 and, hence, that the
maximum value of p(1-p) is 1/4." (11:239) idence, a
conservative estimate of 0.50 is used when tne true value of
p i1s unknown.

The desired tolerance is determined prior to collection
of data. The determination is based on how much error is
acceptable. The error is the percentage of deviation either
positive or negative froim the actual population statistics.
Tne factor of assurance is ootained by subtracting one minus
(d) and looking in the normal distribution tables to get
(z).

The sample size determined by tne formula was 40.9.

Two hundred surveys were sent to insure that the actual
number returned would be 41 or greater. A 90 percent
confidence level means that the statistics generated froa
the answers received are representative of tnhe population,
within a tolerance of plus or minus 10 percent (13:11).

The second population consisted of the military members
still in service who graduated from the Air Force Institute
of Technology GEM program within the last five years. Using
this population of 115 military members, a census was
conducted due to the small size of the population. Even

. though a census theoretically yields a 100 percent

LA M\
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confidence level, the previous general formula was used as a
juide to determine adeguacy of response to the census.
Changing the population size to 113, a sample size of at
least 31 would be enough for a 90 percent confidence level.
This assumes that the 31 respondents are randoaly selected,
when in reality they are self-selected. Therefore, if 31
surveys are returned, at least a 90 percent confidence level

would be achieved.

Data Collection Plan

The mailed survey packages consisted of a cover latter,
1J-page survey, AFIT data collection form (AFIT Form 11 E,
Jan 85), and a pre-addressed, postage-paid, return envelope
(See Appendices C, D, and E). The military officers were
given four weeks to respond, while the civilians nad seven
weeks to respond. The civilians were given longer to

respond because of previous low responses to surveys.

The AFIT data collection forms were gatnered up to 20
June 1987 including forms that contained incompl=2te data.

Additional comments made by the respondents were collected

o rryr

and used in the analyses wherever feasible.

Research Question #1. wWhat are some of the acadeaic

subjects in which facility managers have been educated?
From the literature review, the average Engineering

4 Management curriculum contains courses in six broad
categories (quantitative, gualitative, financial, project,

engineering, and functional). Subjects were then compiled

18
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to be included in these six categories that were thought to
be potentially important academic subjects of facility
managers. wWith the assistance of the GEM Program Manager,
59 academic subjects were incorporated in the survey and
were classified into the six oroad categories mentioned
above.

Research Juestion #2. Do facility managers perceive a

need for these academic subjects? Means were calculated for
each guestion (a, b, and c) and listed by academic subject
and category. Then, need (b - a) was calculated for eacih
academic subject and category.

Research Question #3. What academic subjects are rated

nighly by civil engineering officers and/or private sector
facility managers? This research question was answered by
rank ordering the academic subjects according to the
importance of tne two samples and comparing their results.
The following rating scale was used in the interpretation of
the importance:

very

Little Below Very
Or None Little Average Average Important Important

T — - — D ———— D — - ————— - P - ———— - ——— - ——

Research Question #4. Are there differences in how

private sector facility managers and Air Force civil
engineering officers rate these academic subjects? This
research question was answered by conducting a t-test and a
rank order correlation on the importance of the military and

civilian respondents.
19
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The t-test was used to check for a significant
difference between means. A two sample t-test with the mor=

conservative separate variance estimate was used. A

¥ W

separate variance estimate means that both population
variances are not considerea to be egual, and are therefore
5 estimated by their respective sample variances. If, :
X however, they were considered to be egqual, then a single
pooled variance estimator would result from the two sample
variances. The separate variance estimate is a more
conservative approach because the assumption that the two
population variances are equal was not made (5:2838).

In order to conduct this type of a "test of means," one

- e e W

assumption is necessary. Both populations require
normality. A P-value was used to check against the chosen
35 percent level of statistical significance. A P=-value
smaller than 0.05 would lead to the rejection of the null
hypotnesis that the two means are equal, wnere a P-value g
larger than 0.05 would lead to the acceptance that the two
means are egual (6:247,292).

The rank order correlation was conducted to find if a
linear relationship exists between the two sets of ranks
generated from the military and civilian respondents on the
importance of tne 59 academic subjects. The correlation
gJives an overall measure of now similarly the civilian and

military respondents rated the academic subjects. Values

from a rank order correlation can range between +1 to -1.

20
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vaes.

r "Positive values indicate that 'high ranks tend to be

. associated with nigh ranks'; negative values indicate that
'high ranks on one variaple tend to be associated witn low

b | ranks on the other'" (7:341). A rank order correlation of

one would imply a perfect linear relationship between sample

ranks of all 59 academic subjects, while a rank order

% correlation of zero would imply no correlation.

kY

. Analyses

N The statistical imeasures applied to the data were the

) means, standard deviations, and freguency histograms.

'f Copies of the programs used to answer the researcn questions
f; are listed in Appendix J. The programs consist of a program
- for tne military respondents and tne data, a program for the
‘: civilian respondents and the data, a t-test program, and a

3 rank order correlation program. The rank order correlation

L program was written in SAS. All other programs were written
" in SPSSX.

5

7
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ve IV. Results

.
[,

;f Introduction
¥

N2 This chapter includes the description of the

& demographic characteristics of the respondents and an

)
;Q illustration of the results of the analysis on the survey
\

f data.

P~ Demographic Results

‘ Two populations were surveyed, witn a total of 315

ks surveys. Two hundred surveys were sent to the recipients of

AIPE Facilities Managewment, Operations & Engineering, and

>

115 surveys were sent to Air Force GEM students who

AP

graduated within tne last five years. Of the 200 surveys

RSN N S

sent to tnhe randomly sampled civilian facility managers, o3

(32.5 percent) were returned by the cutoff date. Of tne 115

surveys sent to the civil engineering officers, 67 (58.3
percent) were returned by a given cutoff date. The military

officers were given four weeks to respond, while the

e e & A AN

civilians had seven weeks to respond. Sample sizes of at

\ least 41 civilians and 31 military were required to achieve
the desired Y0 percent confidence level that the samples
were true representations of the populations. 3ince o5
civilians and 67 military responded, at least a 90 percent

confidence level was achieved.

oMK

Tabole IV snows that over half the respondents are in

! middle management positions; 52.2 percent are military and

22
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58.5 percent are civilians. More of tne wmilitary (16.4

s percent) than of the civilian (13.8 percent) respondents
were in upper management positions. More of the civilian
{16.9 percent) tnan of tne military (7.5 percent)
respondents were in supervisory positions. Engineering

positions were represented equally by tne military (10.4

ettt Soldn,

! percent) and the civilian (3.2 percent) respondents. More

military (13.4 percent) did not respond to this guestion

than the civilian (1.5 percent) respondents. Some military

o

respondents did not feel that they fit in any of tiae
categories provided in the survey so .ney wrote the

following positions on the survey form: Staff Officer,

Military Construction Program Manager, Site Civil Engineer,

Faculty Instructor, Air Staff Officer, and Instructor.

TABLE 1V

RESPONSES BY POSITION

Frequency Percent
Position Mil Civ Mil Civ
Upper Managenent 11 J 19.4 13.3
Middle Management 35 33 52.2 38.5
Supervisor 5 11 1.5 16.9
Engineer 7 o 10.4 9.2
Unspecified 9 1 13.4 1.5
TOTAL 07 65 100.9 100.0

Taole V shows that tne predominant rank of the military
responding to the survey is captain (80.6 percent). Also,
majors represented 16.4 percent of the respondents, and

three percent of the respondents left this area blank. Tne

PP Y
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ranks 1ndicate middle management positions, wnich correspond
to the majority (52.2 percent) of the military claiming

middle management positions from the previous taple.

TABLE V

RESPONSES BY RANK

Rank Freguency Percent
Lt. Colonel J 0.0
Major 1 16.4
Captain 54 30.6
Lieutenant 0 0.0
Unspecified 2 3.0
TOTAL 67 100.0

Tabple VI shows that the majority of the civilians
responding are employed by a manufacturing industry (66.2
percent). The non-manafacturing industry is represented by
30.8 percent of the respondents; 3.1 percent of the

respondents left this area olank.

TABLE VI

RESPONSES BY TYPE OF COMPANY

Type Company Frequency Percent
Manufacturing 43 66.2
Non-Manufacturing 20 30.8
Unspecified 2 3.1
TOTAL 65 100.0

Table VII shows the majority of the military
respondents falling equally into tne 0-6 year and the 7-10

year experience range (41.8 percent), wnile tne civilians
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are distriouted throughout all categories witn tne highest
. frequency in tne 7-10 year and 16-20 year experience range
(18.5 percent). This indicates that the civilians nave mor=

2xperience than the military respondents.

TABLE VII

RESPONSES BY EXPERIENCE

Fregquency Percent Cum %

Experience Mil Civ Mil Civ Mil Civ

0- 6 Years 28 9 41.8 13.8 41.8 13.8
7-10 Years 238 12 .8 18.5 83.6 32.3
11-15 Years 8 E 11.9 13.8 95.5 40.2
16-20 Years 1 12 1.5 18.5 97.0 64.7
21-25 Years 0 19 0 15.4 97.0 80.1
26-30 Years 0 6 0 9.2 97.0 89.3
Over 30 0 o J 9.2 97.0 93.5
Unspecified 2 1 3.0 1.5 100.0 100.0
TOTAL 67 65 100.0 100.0

Taple VIII shows that the majority of the civilian
respondents to tne survey had a Bachelor's degree (53.38
percent) and aoout a third nad less than a Bacnelor's degree
(32.3 percent). It is not surprising that all the amilitary

had a Master's degree, since they were past graduates of the

Ged prograam,

-~
.
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TABLE VIII

RESPONSES BY EDUCATION

Freguencx Percent
Education Mil Civ M1l Civ
High School 0 7 0.0 10.8
Associate 0 14 0.0 21.5
Bachelor 0 35 V.0 53.8
Master 65 8 97.0 12.3
Doctorate Q 0 0.0 0.0
Unspecified 2 1 3.0 1.5
TOTAL 67 65 100.0 100.0

Table IX shows that most of the civilian respondents
have undergraduate education in engineering (70.8 percent),
rather than in management or other disciplines (12.4
percent). This confirms a recent study (A Profile of Plant

Engineers & Facility Managers) published in 1987 by AIPE.

Approximataly 56 percent of the plant engineers possess a
Bachelor's degree or greater, and of those who possess a
Bachelor's degree, 70.5 percent have an engineering degree.
Tnis finding also supports the premise that private sector
facility managers, who are responsible for the maintenance
and repair of facilities, have backgrounds similar to the
civil engineering officers. It was assumed that these
private sector firms would draw upon personnel with a
background similar to the civil engineering officer

(Bachelor's degree in engineering), which is indeed the case

shown here. Respondents (13.8 percent) who did not have an
undergraduate education marked the not applicable response.

Two respondents left this area blank.
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TABLE IX

RESPONSES 8Y CIVILIAN UNDERGRADUATE EDUCATION

Undergraduate

Education Fregquency Percent
Engineering 46 70.8
Management 4 0.2
Other 4 6.2
Not Applicable 9 13.8
Unspecified 2 3.1
TOTAL 65 100.0

Table X shows that the majority of military and
civilian responses are responsible for an annual operating
budget of over $1,000,000 (58.2 percent military, 60 percent
civilian). The biggest disparity oetween the military and
civilian samples is in the smallest budget range, from $0-~
100,000. A guarter of the military sampled fell within tnis
range, while only 6.2 percent for the civilians. A possible
reason may oe that base level jobs nave responsibility over

people instead of money.

TASLE X

RESPONSES BY BUOGET

Frequency Percent
Budgets Mil Civ Mil Civ
$§ 0-100K 17 4 25.4 0.2
$100-500K 3 10 4.5 15.4 |
$500K-1M 4 9 6.0 13.8 {
Over $1M 39 39 58.2 60.0
Unspecified _4 3 6.0 4.6
fOTAL 67 65 100.0 100.0
27
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Research Yuestion #1

- The 59 academic supnjects that facility managers may

perceive as important are divided into six broad categories

as shown previously at Table III.

LY NERE N

Research Question #2

Appendix G lists the mean responses to the three

SFd

.‘ questions of (a) how much is applicable now, (p) how wmuch
should be applicable, and (c) the importance of tne

associated academic subject, as rated py the civilian and

ol T M R

military respondents. By quick observation, it looks as if

3 the mean ratings are close between the military and civilian

- responses for each guestion. This observation was suspect
in some instances. Comments on three surveys said that

r there was not amuch differentiation petween questions (a),
(b), and (c¢), so these respondents generalized all three
Juestions into one rating. A further investigation of the
needs brings out this similarity in how the respondents

a answered the questions. The needs, wnich are discussed
later in this section, showed only slight increases (less
than one) in most academic subjects. This indicates that

. there were similar ratings of the (a) and (b) gquestions.

Table XI shows a pattern between the means of (a), (b),

and (c¢). In each category the mean increases from (a) to

¢ (c). This suggests that there is an overall need for more

application of academic subjects within all categories. The

highest mean ratings of (a), (b), and (c) were on project

28
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and gualitative categories, whereas the gquantitative

category received the lowest mean rating across tne board.
Financial, engineer/architect, and functional categories
received average mean ratings. This result was not totally
expected: the interviews suggested tnat tne functional and
qualitative categories would be rated higher than the other
categories., While thne gualitative category was rated
important, the functional category was rated at only averaye

importance.

TABLE XI

RESPONSES TO THE THREE QUESTIONS BY CATEGORY

(a) (b) (c)

dow Much Do How Much
You Apply Should You Importance

Civ Mil Civ Mil Civ il
Categories Mean Mean ¥Mean Mean Mean Mean
Quantitative 2.691 2,218 3,265 2.697 3.402 3.109
Qualitative 4,152 4.429 4.723 4,940 4.9068 5.319
Financial 4.051 3.217 4.639 3.713 4.996 4.1067
Project 4.585 4,500 5,177 4.776 5.362 5.091
Engineer/Arch 4,012 3.069 4.5063 3.5383 4.309 4.114
Functional 3.844 3.507 4.394 3.8837 4.664 4.361

Table XII lists the needs for academic subjects wihicn
were rated important by the military respondents. See
Appendix H for a complete listing of acadewmic subjects. A
positive need indicates there is not enough of the skill now
being applied. The need is calculated >y subtracting (o)
from (a). when (b) is Jreater than (a), there is a positive
need. All but one need was positive, meaning there are not

enough of these academic subjects now being applied. The

29




needs are not very distinctive; all out tanree [eneryy
management (2.345), information systems (1.086), and
interior design (1.079)] are less tnan one.

Tne civilian respondents nad one negative need
(building fire protection) and tnree needs greater than one
(mentioned previously). The military respondents did not
have any negative needs or needs jreater tnan one, showing a
good palance between what academic subjects were applicable
in their job and what snould pe applied., O0f tne academic
skills which the military rated important, tne highest needs
are in information systems, management principles,

organizational tneory, and communication. *

Table XII )

IMPORTANCE & NEED RATINGS OF ACADEMIC SUBJECTS h
{BY MILITARY RATING)

Importance Need ]
Mil Civ Mil Civ

Academic Subjects Mean Mean Mean Mean

Professional Etnics 6.33 6.11  0.18 0.45 ’

Public Speaking 6.18 5.27 0.44 U.6J

Leadersnip 6.13 5.40 0.42 0.49

Management Principles 5.96 5.43 0.75 0.53

Personnel Management 5.80 5.83 0.47 0.49

Technical Writing 5.86 5.72 0.21 0.37

Communication 5.67 5.49 0.62 UV.06

Construction Management 5.45 5.93 0.32 V.61

Benavioral Science 5.30 4.95 0.49 0.38

Project Management 5.28 5.84 0.13 0.538

Organizational Theory 5.23 4.81 V.52 U.7Y

Civil Engineering 5.22 4,06 0.27 0.44

Information Systems 5.08 4,25 0.83 1,08

Table XIII lists civilian and military needs by

categories. The needs were higher in the gualitative and
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financial categories for both military and civilian
* respondents. Even though tae needs were shown to oe
greatest in these categories, the importance differs a
little by showing the greatest ratings in the project and
gualitative categories. The biggest disparity between the
- needs of the civilian and military was on the project
category (0.391). The civilian respondents saw more need in
the project area than did the military respondents, mayoe
because more problems exist in this area for the civilians
than the military. Even though the project category is not
rated highly by tne military respondents, it does aot iwmply
it is not an important area. Ratner, it only implies that
the current amount of application is commensurate with now

auch should be applied.

TABLE XIII

NEED & IMPORTANCE BY CATEGORY

\ Need Importance
/ Civ Mil Civ M1l
Categories Mean Mean Mean Mean
Quantitative .574 .410 3.402 3.109
Qualitative .601 .529 4.968 5.310
; Financial .622 .526 4,906 4.167
: Project .585 . 194 5.362 5.091
. Engineer/Arch .549 .430 4.809 4.114

. Functional .568 .3946 4.664 4.361

Research Question #3

Table XII lists the academic subjects that tne military
rated important. A complete listing of all academic

subjects and their ratings is at appendix H. The acadeaic
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subjects which are seen as very important (a mean of 6+) are
professional ethics, puplic speaking, and leadersnip. There
were ten academic subjects (17 percent) rated as important
(a mean of 5+), 17 academic subjects (23 percent) rated as
average importance (a mean of 4+), 23 academic subjects (41
percent) rated as below average importance (a mean of 3+),
five academic subjects (seven percent) rated as little
importance (a mean of 2+), and one academic subject (two
percent) rated as very little or of no importance (a mean of
1+).

The most important single academic subject was
professional ethics: it was rated the most important
academic subject by both tne military (6.33) and civilian
(6.109) respondents. There was also a consensus on tne
tnree least important academic subjects. They were gJueuing
theory (Mil 2.84, Civ 2.839), linear programming (Mil 2.14,
Civ 2.345), and simulation modeling (Mil 1.65, Civ 1.925).
This result was reconfirmed by the AFIT GEM survey
assessment. In it, operations research, statistical
concepts, scientific researcn, and accounting concepts were
rated low. Operations research includes gueuing theory and
linear proyramming, which were rated of little importance.
However, statistical analysis was rated as important and
cost accounting was rated of average importance; these

results were not expected. The civilian respondents ranked
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more academic subjects between the important (36 percent)
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L and average (34 percent) range, while the military

s : respondents ranked more academic subjects between the

ﬂ '

ba average (29 percent) and below average (41 percent) range.
§>

\ Research Question #4

>, Appendix I lists the T-values and P-values from the
[ . .
f? t-test analyses which were used to check for differences in
¥ N-

5 the importance means of academic subjects between the two
t{ samples.

2 The civilian respondents rated 20 academic subjects (34
b percent) significantly nigher than did the amilitary; as

‘i shown in Table XIV.
“ :‘.

TABLE XIV

) XK

ACADEMIC SUBJECTS RATED SIGNIFICANTLY HIGHER BY CIVILIANS

f: Energy Management Safety Engineering
$k Mechanical Engineering Installation and Space Management
N Energy Efficient Designs Building Fire Protection
Value Engineering Electrical Enginecring
- Facility Operations Maintenance ianagement
N Inventory Planning Managyerial Accounting
) Cost Accounting Industrial Engineering
~ Budget Preparation Contract Policy
3 Engineering Economy Forecasting
Sl Computer Room Desiyn Construction Management
.
;} Therefore, these academic subjects are considered more
oy
.3: important to the civilian respondents than to the military

respondents.

Y

The military respondents rated four academic subjects
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(seven percent) significantly higher than did the civilians.

These were information systems, leadership, public speaking,
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