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This thesis studies user involvement in the Military i}.
: )
. Construction Program (MCP) Facility Aquisition Process. “
5 Written due to a lack of information on the subject of user RS
! involvement, it is intended to measure how well the user T
v ‘-__\
e
: understands his role in the MCP process and the actual level ;ﬁﬁ
:: ':\":\.
3 of user involvement in the MCP programming and design phases. }:}*
1 g
! The study also examines whether or not a relationship exists 55,
. between level of user involvement and degree of change re- .EI
A"
ey
quired on MCP projects. ey
i The study surveyed users who had participated in the
N MCP process to measure their understanding of their role and
" level of involvement in the process. Research findings in-
! dicate that users have a degree of understanding of and in-
’
i’ volvement in the MCP process that falls somewhere between an
Ed
v adequate degree and a high degree. There were certain areas
! here a need for improved user understanding was indicated.
; The study found no relationship existed between level of user
. involvement in the MCP process and degree of change on MCP
d projects.
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A STUDY OF USER INVOLVEMENT IN

THE MILITARY CONSTRUCTION PROGRAM PROCESS
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I. Introduction
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The Air Force often requests changes during the design

w

"
« v

e
.

and construction phases of facility projects. Changes are
usually needed because the facility, as designed prior to the
change, will not meet Air Force needs or because overlooked
site problems exist. Changes create more work for the de-
signer or construction, delay project completion, and cost the

Air Force money. An article in the Proceedings of the Ameri-

can Society of Civil Engineers, Journal of the Construction

Division, states in addressing this topic '"'Change orders can
kill a project if they get out of control. This is either in
design or construction” (9:439).

The Air Force programs and purchases facility design and
construction through the Military Censtruction Program (MCP).
The MCP process, described in moye detail later, starts when
E a requirement for a facility is identified and ends with a

completed facility that hopefully satisfied the requirement.

The MCP process involves a programming phase, a design phase,

s v
RN
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’
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oty

and a construction phase. Changes may be required during any

of these phases of the MCP process.

5
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Changes during the programming phase usually do not pose

-
T

LR

major problems as they often involve changing the scope of

the project. However, this could delay project approval and

S S
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s ‘ .

A
.
vy

if the scope change is large and occurs after the project has o




been approved it could delay or kill the project.

Changes during the design phase can cause more signifi-

cant problems, especially if they require an increase in proj-

Pl AAAAARRIFY §rrdd

ect scope and/or a major redesign effort. Changes during the

construction phase are typically very expensive and should be

avoided at all costs.

R LA

Changes during the design and/or construction phases can

“hNS

also cause costly time delays. Changes during the design

phase can also result in possible loss of the project due to
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*
’
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<
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increase¢d cost.

<

N

N

3] Special Problemn

"
o Changes required during the MCP process are a problem s
"\ T
tf because they cost time and money. This study proposes that a :i{

basic reason for changes required in the MCP process is lack

of user involvement. The user is the organization whose mis-
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sion the proposed facility will support. .E

The basic hypothesis of this study is that there is a ?"
v
EZ relation between level of user involvement in the MCP process -
E; and the degree of change (measured as a ratio of total cost of E
. o

changes to initial approved project cost) required on MCP proj-

. #

ects. The following hypotheses were developed in support of

v
i this basic hypothesis: :

: 1. The user does not fully understand his role in the ;..
E MCP programming and design phases. g
?z 2. The user does a poor job of identifying his func-

E tional requirements in the programming process. WX
bi 3
&

: 2

e,
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3. The user is not adequately involved in the design :

.
e
o

1 review process and does not adequately review the

design for functional requirements.

Research Questions

The following research questions were developed to test
the hypotheses stated in the previous paragraph. Questions
1-3 measure the quality and degree of user involvement in the
programming and design phases. Question 4 determines if a re-
lationship exists between user involvement and the need for
change in an MCP project.

1. How well did the user understand his role in the

-

programming process and the overall purpose of the

4.4
)

programming process?

A A T St

2. How well did the user define his functional require-

‘

.
v

»
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ments to the Base Civil Engineer in the programming
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&

»
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process?
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o

-
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3. To what degree was the user involved in the design
review process?
4. 1Is there a relationship between changes required in
a project and the overall level of involvement of
the user in the programming and design process?
All survey items were statements about the user's role
in the MCP programming and design phases. The respondents
were asked to reply to each statement in terms of degree or

level of understanding, involvement, or performance. A Likert e

scale with a range of 1 to 5 was used in the survey. The i;
e
LA
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numerical options were defined as follows:
1 = to a very low degree/not at all

= to a low degree

= to a moderate degree

= to a high degree

w £~ W N
|

= to a very high degree

The degree of user involvement was measured by examining
how well the user understood his role in the programming pro-
cess, how much the user was involved in the programming process
(and, to a lesser extent, the design process), and to what de-
gree the user was able to identify his functional requirements

to the Base Civil Engineer in the programming process.

Scope of the Research

The following describe the scope of the research:

1. The research covered a sample of projects drawn
from Air Force MCP projects completed in the last
two years.

2. Only projects in the Continental United States
were considered.

3. No maintenance and/or repair projects were con-
sidered.

4. MCP projects in support of new weapons systems
beddown were not included in the sample since
the actual user for facilities in this class is
often not involved in development of facility re-

quirements.,
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Limitations of the Research

The research was limited by the following items:

1.

0 LS LS T

“ . I Rt . . R R . - . . & - R R . S e et e e
LI NN S K S PV I S S R A A, A A A Syl L LT S AL

The time delay since the project was programmed.
Since recently completed MCP projects were studied,
three to five years have elasped since project pro-
gramming and design took place. Survey respondents
might not accurately recall their involvement in
the programming and design phases.

The method used to account for degree of change.
The data used to determine degree of change does
not account separately for changes due to problems
such as unexpected site conditions. Hence, there
could be projects where the user did an outstanding
job of identifying his requirements and yet there
was still a high degree of change.

Limited representation of the user's input. Only
one user representative was surveyed for each proj-
ect. However, there could be projects on which sev-
eral user representatives participated in the pro-
gramming and design processes. The one individual
surveyed may have no feel for the quality of the
other user's input to the programming and design
phases.

Potential for bias. The measures of user involve-
ment were supplied strictly by the user and hence

may be biased.
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Background

The using organization's input is most critical during
the programming phase of the MCP process. One of the primary
responsibilities of the using agency in developing its input
is to provide a complete functional description of the proposed
facility to the Base Civil Engineer's project programmer. The
project programmer then translates this information into func-
tional facility requirements which are incorporated into the
Project Book. The user's input to the Project Book is the ma-
jor part of his involvement in the facility acquisition process.

During the design phase, an architect/engineer (A/E) firm
will use the Project Book (which addresses many other areas in
addition to the user's functional requirements) to design the
new facility. The user's only involvement during the design
phase is to review the proposed design at certain phases (usu-
ally 35% and 90%) to insure that the proposed design meets his
organization's requirements. If user requirements were identi-
fied correctly in the Project Book and understood by the A/E,
the user should have little involvement in the design phase be-
yond review of plans and specifications to see that they satisfy
his needs. However, if user requirements were poorly identified
in the Project Book, the user may discover during design review
that the proposed facility does not meet his functional require-
ments and a contract change is necessary. These changes cost
time and money and may also result in a sense of dissatisfac-

tion on the part of the using organization.

A T N T T e e T T e T G P I R I R ST
TN N T S By Tty L s St Bty T - DA e N Tt e e

Sy
N % .
AV RN g

L]

1

Ly

LY

’ e

i s

iy

* .
0

LY
> d
oo

.'. .'. B

YA NS e
el
a e 4

¢

l

s

A

RVCRON

. IL1

LAY

x?}}%waswwu.xv

1Y

b T T T Y
L)
'y L"l..’l.’& A

"y

F

AT

e,
AN

s



......... ik b ST ST AL
1"
PNl
- J'\

o

b
b T

o
e.In

)
The user has almost no role in the MCP construction phase, )

-
‘-

v S

S %

fox

P or s
‘r,:-w- '

Sl

but should be kept informed on the progress of his new facility.

LA

An exception would be an addition to an existing facility where

Il"‘

construction impacts the user's day-to-day operation. However,

"'\{"
|25

potential impacts should be addressed in the programming and

S

design phases to preclude a change to the construction contract. Egﬁ

Identifying user requirements involves describing the func- ﬁ§<

el

tion of the facility and the personnel, equipment, and activi- ;5’

ties that will characterize the facility (12:15). This informa- Eﬁf

tion is used by the A/E as the basis for facility design. A iﬁé

more detailed discussion of the items a user needs to consider éﬁf
when identifying functional requirements is included in the lit- 5

erature reviewv.
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Methodology
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The methodology used was to survey users from recently com-

pleted MCP projects to determine their overall level of involve- j&\
ment. This was accomplished with a 30-question survey with ;?;
users being placed in one of five levels of involvement (from 335
RS
low to high). Degree of change for a project was measured on i&?
N

. a scale of zero to one and computed as total cost of construc-

v

Y

tion changes divided by the contract award cost. This data was :S{
provided by the Construction Division, Directorate of Engineer- I%:
AN

ing and Services at HQ USAF (AF/LEEC). Py
Data was analyzed by first matching the user involvement ﬁ:?

B

rating with the degree of change for each project. The average }ié
N -‘I.
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degree of change for each of the five different levels of user ik
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involvement was then computed. Analysis of variance (ANOVA)
was then used to see if there was significant difference be-
tween the average degree of change among any of the groups.
ANOVA looks at the differences in the values for average degree
of change for each of the groups and determines, using statis-
tical methods, if this difference can be attributed to being
assigned to a particular group.

The survey method was selected because it permitted in-
vestigation of the largest number of projects, thereby increas-
ing the level of confidence in the findings. This method also
has the least potential for introducing bias. Since the survey
classified user involvement into one of the five groups, anal-
ysis of variance among the groups was the best statistical
method to indicate a significant difference between the average

degree of change for any two groups.
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JI. Literature Review

Introduction

The focus of this study was to examine the current MCP
process and the user's role in that process and then to study
user requirements and the things the user should be concerned
with when developing his requirements. If it can be shown
that the quality of the user's role has an impact on the over-
all cost of the project, improving user involvement in the MCP
process would provide potential for significant cost savings
to the Air Force. For example, a concerted project review ef-
fort by both designers and users across the entire spectrum -
planning, design, and construction, helped improve on the con-
struction of the Space Shuttle Assembly Building at Vanden-
burg AFB, CA. The effort reduced project cost from $59 mil-
lion to $39 million (15:19). The Space Shuttle facility is
just one of many construction programs with potential for
significant savings.

The data base for this review included articles from both
the military and the private sector. As most military con-
struction is done by private sector organizations with the
military serving as "owner", most principles are universally
applicable. Owner refers to the agency that is contracting
for the construction of a facility. User refers to the
agency or agencies that will occupy the completed facility.

First, the process the Air Force currently uses to iden-

tify user requirements and get the user involved in the MCP
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;: facility acquisition process was examined. Then the review
A
A considered methods to help insure that comprehensive user re-
e quirements are given to the facility designer.
*u
¥
Ny Facility Acquisition through the Military Construction Program
& )
The facility acquisition process begins when the using
\Q
C)
A organization establishes a facility requirement. If the fa-
J‘\.
iﬁ cility requirement has a construction cost of over $200,000,
“~
) AFR 86-1, Programming Civil Engineer Resources, requires that
b ¥\ . -:"
?ﬁ the acquisition be accomplished through the Military Construc- A
T tion Program (MCP) (6:3-4). There are three distinct phases 5;
e o
. . . . v
5 in the MCP process - programming, design, and construction. ">
.-'_ ;.
o Programming. After determining that a facility is re- s
. :
.3. quired, the host base begins the programming phase of the MCP
~ process. It is the user's responsibility to provide a de-
-.(
\§ scription of his functional facility needs to the Base Civil
- Engineer's project programmer. Often, the user is unaware of K,
’ -
this responsibility. Therefore, the project programmer should 2
. e
I~ actively solicit the information. Using this and other infor- }f
." o
= mation, the base prepares a DD Form 1391, "Military Construc- 3:
tion Project Data'", which briefly describes the project, re- )
2' quirements, current situation, impact if not provided, and a
o cost estimate. Once completed, the DD Form 1391 is submitted
A
to the major command (MAJCOM) for validation and support (2:14).
‘ﬁ: If the DD Form 1391 is validated by the MAJCOM, the host
‘3 base prepares a project book for each facility. The project
- book is a document containing data, criteria, functional
ﬁ%
-2 10 ::';";
-
N R
B P e I S T A SR L
A e T ol x'._‘-_"-g’. - :
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o

: requirements and costs to support programming and design of

> facility projects. The purpose of the project book is to pro-

:: vide all functional design criteria to be used in the MCP de-

N sign process. A thorough project book considers all require-

' ments. It increases the probability of getting the best pos- :

- sible facility at minimum cost and with the least amount of '

; change (13:K-3). -
M The user plays an important role in the development of ?
f the project book. The user's input to the project book is EE
E critical because it is here that he must identify the func- fqi
¢ tional requirements that will later form the basis of design. ;55
- The user's input should include a complete functional descrip- ?
E tion of the facility. 1If the user provides a quality descrip- g
j tion of his functional requirements for the project book, the &}:
o rest of his involvement in the MCP process will be minimal. ;
% The Base Civil Engineer must insure that the project book in- 5_
t: cludes a thorough description of the user's functional require- ;
; ments. Functional requirements are discussed in the next sec- ;?
Ej tion of this literature review. é?'
: . The host base forwards project books to the MAJCOM for 5
; review and validation and the MAJCOM in turn forwards the pro- §?I
lg . ject book to HQ USAF/LEE and the appropriate AFRCE for review E
o by the Facility Panel (F-Panel). If the F-Panel validates 5”_
i the project, a Design Instruction (DI) is issued. The DI di- 3;
E rects the responsible AFRCE to proceed with the design of the EE.
;' project to the 307 level and informs the MAJCOM and base of 3;
VS impending actions (2 :14). For Fiscal Year '89 and thereafter, ?'




project books are due to the responsible Air Force Regional

Civil Engineer and the HQ USAF Directorate of Engineering and

[
Services 30 days after the Design Instruction is issued NN
s
(7:5). RSy
i
Design. The DI issued by HQ USAF to the AFRCE marks the NN
b
beginning of the design phase. After receiving the DI, the QS
Tl
A
AFRCE forwards it and the project book to the design agent 72;
NEND.
and directs the agent to begin design (2:15). Air Force Reg- hf:
)
ulation 89-1 describes the selection of the Design Agent as N
.-.:“\"
follows: ?fﬁ
Normally, either the Army Corps of Engineers (COE) E&f
or the Naval Facilities Engineering Command (NAVFAC) il
will serve as the design agent. However, with Office -4
of Secretary of Defense approval, it may be an Air e
Force organization or any other Government organiza- ol
tion that provides engineering design with in-house 2;?
forces or through the procurement of A/E services, e
or both (5:4~1). P
The Design Agent then proceeds with in~house design or j;i
selects an A/E firm to accomplish the design work. Normally, :EE
el
the A/E is authorized only to complete design to the 307 r -~

level. At that time, the design is submitted for the first

of several thorough reviews (2 :15).

At this point, the user should review the design to in- ,

sure the proposed facility meets his functional requirements

as described in the project book. The user should direct any

questions on the 307% drawings and specifications to the Base

Civil Engineer (BCE). The BCE should act as a user consultant

and provide help in understanding the drawings and specifica-

tions. The user should not be concerned with technical
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requirements during the design review; this is the responsi-
bility of the design agent. Functional requirements are
charactistics that the user needs in the facility and

technical requirements involve the methods and physical

techniques the designer uses to provide these characteristics.

After the review is complete and comments are incorporated,
the design is considered 35% complete.

If the project has been approved by Congress for inclu-
sion in the Military Construction Program, the designer will
be instructed to proceed to the 95% design level. 1If the
project is not disapproved by Congress, but construction
funds are not appropriated and the need for the project still
exists, HQ USAF may authorize continuation of design if funds
for A/E services are available. At 95% design, the design
agent and the Air Force will again review the drawings and
specifications. On projects with major changes made at the
35% design point, a review may also be held at 60% design.
Here again, the user should become involved to insure that
the proposed design meets his functional requirements. After
incorporation of the review comments, the A/E submits the
final project design. The A/E is usually retained on con-
tract to correct design errors or to incorporate new require-
ments and user originated changes during construction. Proj-
ects disapproved by Congress must be reprogrammed for future
budget cycles and design work is terminated (2:15-16).

Air Force Regulation 89-1 says the AFRCE may approve

changes during the design review as long as the change will
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not involve more than a 10% increase or decrease in project
scope or more than a 207 increase in the project's programmed
cost or increased cost of one million dollars, whichever is
less. The regulation adds, '"However, the AFRCE should strive
to furnish a design which will provide a complete functional
facility within the programmed scope and having an estimated
contract cost not exceeding the target construction contract
cost" (5:4-4). Although the AFRCE has limited authority to
approve changes, they should be made only when necessary. A
29 Jan 1986 letter from the Air Force Vice Chief of Staff ad-
dresses Congressional concern over changes during the Mili-
tary Construction Program process. The letter states that
"only those changes absolutely necessary to meet the mission
should be made after the concept stage (35% design)" (10:1).

Construction. The AFRCE must now wait for HQ USAF au-

thorization to advertise for bids on the construction of the
project. After receipt of authorization, the AFRCE notifies
the construction agent who releases a request for bids.

Within a specified time period, a contract is awarded. Dur-
ing construction, contract changes may be required because of
design errors, unforeseen site conditions, changes in require-
ments, and/or development of new requirements. Since most
changes affect construction time and cost, it is important to
minimize change (2:16). Changes can be especially costly

during the construction phase of a project.

The user should have very little involvement in the
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! construction phase since he should have already reviewed and o
o
l approved the final design and identified any problems with
> .
N the proposed facility. The user might become involved during ;?.
> -:\-:.
N the construction phase if new user requirements develop dur- -
~ e
| ing the construction period or if problems with the facility f’
design were not noted by the user until the construction :;t
N
: phase. g
) User Involvement o
- e
. During the project book development, the user's input is f:?
~ T
-
; critical. It is here that the user tells the BCE his facility s
i : :
> needs. The BCE then translates these needs into functional T
5 requirements for inclusion in the project book. If the user g
i does an effective job of communicating his needs, there will ‘?f
N be less potential for future contract changes. Foy
N
: According to Maj. Gen. Wright, USAF, Retired, one way to :ﬁ}
' '.'.’
; cut down on costs during the design is to keep things simple. ﬁf
! Talking about the Space Shuttle Assembly Building, he states, o
7, .
n "Throughout the design phase, we made a concerted effort to R
. o
E keep it simple, with an eye toward not only minimizing con- fi
B s
5 struction costs, but also keeping in mind long term operations t;
: and maintenance considerations'" (15:19). E:
: A U. S. Army Construction Engineering Research Laboratory ;f
b .
" (CERL) report, "Preparing and Communicating Habitability De- -~
" “~
. sign Information", touches on the importance of the user com- o
y municating his needs to the designer. In describing habita- :i{
' v-.-_n_.
~ bility, the report states: N
: R
) ;:f:"
] 15
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Habitability is a concern for how functional a facility };}‘
is to a user. Functional habitability information -
cannot be addressed as a separate chapter to the fa- b
cility plans and specifications. Instead, it must be <
integrated into the plans and specifications since the }{§
functional quality of a facility is affected by vir- ‘if
tually all of its components. This requires intense r
user involvement. On some projects, habitability may Fads
be a dominant concern, while for others it will be less w
important. Habitability aspects of a facility concern -
the health, safety, performance, morale, and security ]
of its users and occupants (12:11). RO
The CERL report also describes the most useful type of -
habitability design information. The report says this in- —4

formation should reflect the needs of users, be organized by

facility space type or work station characteristics, and it

v l“"".'.'-'..‘-'
'

must state the personnel, equipment, and activities that will o
-\-I'
Ea !
characterize the mission. In addition, the habitability in- N
AN

formation should generally describe how the various user

! B
Ay
LN

functions in the facility will relate to each other. The re-
port then states that '"by accounting for quality of habita-
bility design information, facilities which effectively sup-
port the mission and activities of occupants can be achieved
and maintained" (12:15).

To help insure that design information is complete, the
CERL report suggests that the design agent arrange for meet-
ings and facility site visits. These meetings and site vis-
its should always include the facility user. The report also

suggests documenting these meetings and site visits. During

meetings, the report recommends that the facility type, fa- -
cility subsystems and characteristics, and any needs for e
h‘-‘v

special procedures be discussed. This is also the time to _Cq.
RN

o

N

PSS

RSAN
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discuss any constraints with which the designer must work.
During site visits, health and safety features, security fea-
tures, and factors affecting user morale and satisfaction
should also be discussed (12:20-22).

User involvement in the construction planning and man-
agement areas can also be important; Perhaps the most crit-
ical item in this area is the constructability review, which
should occur during the design phase. 1In an article on con-
struction management, Brig. Gen. W. T. Meredith, USAF, Retired,
describes the constructability review as a "major claims avoid-
ance procedure in which the design and construction contract
documents are examined for any inherent problems or preventable
difficulties for the contractor" (4:372). Items which should
be noted include a determination that an accurate and complete
description of work is available, whether there are any re-
strictions to contractor access, whether adequate work areas
and disposal sites are available, and the availability of util-
ities (4:372). Although most of these items are Civil Engi-
neering responsibilities, the user is responsible for identi-
fying to the BCE any unique operational or security require-
ments that might have an impact on construction.

An article on the Air Launced Cruise Missile beddown

appearing in the Winter 1983 issue of Air Force Engineering

and Services Quarterly demonstrates how costs can be saved

and future changes prevented during the cosntructability re-

view. Maintaining security during construction of a weapons
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storage area was a requirement because the area would be oper-

ational while the contractor was working. This required the
contractor to sequentially move fences during construction.

The procedure went smoothly and did not compromise the secur-
ity of the facility (1:29). The reason the above procedure
went smoothly is that the user identified his security require-
ments in the programming phase, thus enabling the designer to
incorporate these requirements into the facility project. How-
ever, if this requirement had not been previously identified,
the contractor could have submitted a major claim for work
stoppage and the additional work of having to move the fences.
Problems related to poor constructability reviews not only re-
sult in often expensive changes to the contract, but also

cause time delays.

In "Boosting Efficiency in Construction", Jeffrey G.
Busley, President of the Contractor Consultants Corporation,
mentions the importance of early identification of potential
problems. He states:

By doing a good job of preplanning, many potential

problems can be identified before they develop and

solutions can be worked out so that, when the prob-

lems occur, a plan for reducing them or improving

the situation can be initiated immediately instead of

two or three months after the problem begins to affect

field installation'" (3:350).

Close monitoring of change orders by the AFRCE and the

design agent can also reduce costs. In "Improving Construc-

tion Management through Communication", Irving Hamburger, an

engineer with HQ USAF states:

-------
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b Naturally, some provisions for change orders should be 'i?

J included in the contract. However, the owner :ta

should be made to realize the possible impact on both :f,_

time and money of change orders before the contract S o

is written; the fewer the change orders after contract 3%2

award, the more cost effective it is for all concerned s

(8:355). o

-..\ y

N

Although Hamburger's article deals with Air Force Opera- ; ‘

', -

tions and Maintenance facility projects, his basic ideas can y;ﬁ

)

A

also be applied to MCP projects. Change orders during the :{f

i

construction phase should occur only on those items which, if
not changed, would prevent the facility from being functional
(a mission change would be one example). Nice-to-have changes
should be avoided at all costs. A 29 Jan 1986 letter from the
Air Force Vice Chief of Staff emphasizes that the final con-
cept design (35% stage) is the last chance for the user to
make user requirements changes, except for necessary mission
changes (10:1).

By doing a good job in identifying requirements in the
programming phase, the user can prevent the need for user

generated changes in the design and construction phases.
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III. Methodology

The survey approach was used to collect data for this
study. A survey was the most effective and efficient way
of examining the quality of past user involvement in the MCP
process. A survey using interval level scales was thought
to provide a more objective and quantifiable measure of the
user's involvement than data from an interview, a review of
project files, or other approaches. Statistical analysis was
used to examine the data obtained and determine the signifi=-

cance of any relationships found in the data.

Instrument

A survey was developed and administered to the using or-
ganization's project manager for each project in the sample
population. The survey measured the user's understanding of
the programming process, the degree to which the user used
the programming process to identify functional requirements,
and the degree to which the user was involved in the design
review process. Questions utilized five-point ordinal level
scales (with three being to a moderate degree) to determine

degree of understanding/involvement in the various processes.

Sample/Population

The sampled population was the set of MCP projects com-
pleted in Fiscal Years (FYs) 1984 and 1985. Population ele-

ments were restricted to Air Force MCP projects in the

20
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Continental United States (CONUS). MCP projects in support

of new weapons systems were excluded.

Data Collection Plan

Surveys were sent to user representatives for each proj-
ect in the sample. Survey replies were analyzed and classi-
fied as to overall quality of user input/user involvement.
Classification was on a five-point scale with three being to
a moderate degree.

Degree of change was measured on a scale of zero to one
and computed as total cost of changes divided by the construc-
tion contract award cost. These figures were obtained from
the Construction Division, Directorate of Engineering and

Services at HQ USAF (AF/LEEC).

Statistical Tests

Data was analyzed by first matching the individual user
input/involvement rating (on the one-to-five scale) with the
degree of change for the respective project. The average de-
gree of change for each of the five different levels was then
computed. Analysis of variance techniques (ANOVA) were em-
ployed to see if there was significant difference among the
average degree of change for any of the groups. Further anal-
ysis was accomplished by combining groups (for example, com-
bining groups 1 and 2 - very low and low degree of user in-
volvement) and comparing them to groups 4 and 5 (high and very

high degree of user involvement).
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} Data from surveys were placed in a file on the Air Force ;E%
Institute of Technology's Academic Support Computer (ASC). Eig
SPSS* was employed to analyze the data. SPSS* is a compre~- f:;
hensive system for managing, analyzing, and displaying data E;i
(14:iii). SPSS* was chosen because it provided all statisti- N
cal techniques necessary for analysis of the survey data and Egﬁ
was readily available on the Academic Support Computer. ;33
The overall degree of user involvement of each survey éég
respondent was computed as the numerical average of all replies fa;
to those questions in the survey which used the five-point Egﬁ
ordinal scale. Question #28, which utilized this scale, was Eg?

™~
-

not included since it asked the user how well he felt the fin-

o
g

RPN

ished facility satisfied his functional requirements, but was }LQ
not related to the user's actual involvement in the program- =

]
!

ming and design phases.

N
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A S0 0 0 BRI |
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The numerical average was rounded to the nearest integer

to give an overall level of user involvement of either 1, 2,

3, 4, or 5 that corresponds to the 5 choices on the Likert 131
e
scale used in the survey. A
%

v
l"]“
3w d

Frequency analysis of survey data was used to address

research questions concerning the user's understanding of his ﬁfg
role and his involvement in fhe MCP programming and design :iﬁ
processes. SPSS® ONEWAY was used to perform the analysis of i;:
variance calculations. This uses an F-statistic to determine %;;
if population means are different at a specified significance €§3
level (11:111). ,
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Analysis/Justification of Methodology

The survey approach was chosen for several reasons. First,
no data was readily available on level of user involvement in
the Military Construction Program process. In addition, it
would have been difficult to obtain a valid measure of user
involvement from review of historical files. Thus, data could
have been collected only using the survey or interview method.
Cost and time constraints made the interview method an unat-
tractive alternative. Further, the survey method allowed for
collection of a larger amount of data than the interview method
and had less potential for introducing bias.

Since there is no practical method of objectively measur-
ing levels of user involvement (for example, by using data gen-
erated during the MCP process), the survey measured the user's
perceived level of his involvement. The survey provided the
user with descriptions of what his role in the MCP process
should have been and then asked the user to what degree he met
his role.

Almost all questions on the survey required responses on
a five-point scale. This scale was used to measure the degree
to which the user performed his prescribed role in various
parts of the MCP process. Respondents were instructed to choose
from the following replies:

A. To A Very Low Degree/Not At All

B. To A Low Degree

C. To A Moderate Degree

D. To A High Degree
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o E. To A Very High Degree
g This scale implies a rank order of response alternatives in

regard to level of user involvement. Alternative "A" in

‘b

the scale represents a low level of user involvement/under-

L% 28 oF oW o8 Al
[

.' & l.

»

standing and alternative "E" represents a very high level of

ALy
Y

user involvement/understanding. This scale was chosen for

o~
NI TR T
. .\

A

the ease of understanding by the respondent and because it

A
LR

provided a means of quantifying on an ordinal level the degree

o

I

. of user involvement.
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Change data was provided by the Construction Division,

(A
L
D

(NI
‘v

Directorate of Engineering and Services at HQ USAF and con-

A5
U o

}
S

(%]
3

sisted of the construction contract award cost and the total

.
£ A%
.

." n e,

cost of all changes to the contract. Change data was col-

WANIN SN
A

lected in this manner because cost and time constraints did

\ R
Ry

!

not permit review of project historical files to estimate

P

P
‘x

I's

the degree of change in the project. It was assumed that the

a1

2RO
oo s

cost of changes was directly proportional to the impact of O

3

changes in the project.

R . B
.

Degree of change for a project was measured on a scale of

NS S N

zero to one and computed as the ratio of total cost of con-

struction changes to the contract award cost. This method was

SR
1..'

chosen because it made best use of the available change data

&

and it took into account the size of a project when computing

degree of change.

The sample of projects was randomly chosen from Air Force

PR SERE R W

MCP projects completed in FY 84 and 85. This population was

chosen because it represented the most recent data available.

",
Cd
7 s
L4

24

L
s
Vate'

e, O .




SRR R R L A M A AN A AR Y SESEA S AT ALAG A AV AN AN A S Il e S culk gun (A8 1A B SAR JAn oM o gia cnk g ot Sie SOB LRI im v
.

~ .
LS, ™
N
N
-2
;: By only considering projects completed in the last two years,
4
N
- the limitation caused by the time lag concerning the actual /
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e gramming methods due to host nation agreements. MCP projects ‘-
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IV. Result

Introduction

This chapter will be in two parts. The first part will
analyze survey reponses to research questions 1 through 3,
which concern the quality and degree of user involvement in
the programming and design phases. The second part will ad-
dress research question 4 and results from analysis of vari-
ance to determine if a relationship exists between changes

in a project and level of user involvement.

Survey Response Analysis

A randomly selected group of 104 MCP projects completed
in fiscal years 1984 and 1985 was chosen for this study. Sur-
veys were sent to the using organization for each of these
completed facilites. The sample contained various types of
support, common-use, and operations facilities, but excluded
projects in support of new weapon systems. Of the surveys
mailed, 46 completed and six incomplete were returned. The
six surveys returned blank were not completed because the
user's representative who participated in the MCP process
was no longer with the organization.

In addressing research questions, a mean score for survey
questions supporting that research question was computed.

This mean score was computed by assigning values to responses
on a scale of 1 to 5 as described in the methodology. Since

the sample size was greater than 30, the Central Limit Theorem
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was invoked and the mean score used to make inferences about

user involvement in the MCP process.

Research question 1 asked how well the user understood

AAARL -5

his role in the programming process and the overall purpose

LS

of the programming process. Survey questions 1 through 4
were related to these topics. The results are provided below.

Survey Question 1: The purpose of the project book is to
provide all functional design criteria used in the Military
Construction Program design process. Normally an architect-
engineering firm will use the project book as the basis of
facility design. To what degree were you aware that this
was the purpose of the project book?

Table 4.1

'.-".;H- ,’g’x{&".f‘."-r‘. -.' PRI

Frequency Table for Survey Question 1

’

- v v -
LI g
. L

Response Frequency Relative Frequency
v
Q: to a very low degree 9 21.47
E; to a low degree 7 16.7%
! to a moderate degree 8 19.07%
éf to a high degree 9 21.4%
;ﬁ to a very high degree 9 21.47%
L
E; This relatively even distribution shows that nearly
; half of the users were not ever moderately aware that the
% project book is the basis for facility design. 38.1% were
§ aware of the purpose of the project book to a low degree
§ or a very low degree.
;E
3
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Survey Question 2: One of the primary responsibilities
of the using agency in developing its input to the project
book is to provide a complete functional description of the
proposed facility. The Base Civil Engineer then translates
this information into functional facility requirements. To
what degree were you aware that providing this functional de-
scription of the proposed facility was an important part of
your input to the project book?

Table 4.2

Frequency Table for Survey Question 2

Response Frequency Relative Frequency
to a very low degree 9 19.67%
to a low degree 7 15.27%
to a moderate degree 11 23.97%
to a high degree 8 17.47%
to a very high degree 11 23.9%

Table 4.2 shows the frequency and relative frequency
(precent of responses) for each of the available options for
survey question 2.

User responses to question 2 indicate that they were
slightly more aware that functional facility requirements
were an important part of the project book as compared to
their awareness of the purpose of the project book. 34.87%
of users were aware to a low or very low degree that func-
tional facility requirements were an important input, while

nearly 247 were aware of this to a very high degree.
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k Survey Question 3: A good functional description of a

: facitity would include an analysis of the mission the facility
will support, definiton of space needs, and defining any
special characteristics of each space. To what degree were
you aware that these were important items to be considered in
your input to Civil Engineering?

Table 4.3

Frequency Table for Survey Question 3

' Response Frequency Relative Frequency

; to a very low degree 5 10.9%

i to a low degree 4 8.7%

i to a moderate degree 7 15.2%

i to a high degree 18 39.1%

N to a very high degree 12 26.17%

N The distribution of responses depicted in Table 4.3

N shows a good awareness of those items to consider when de-

l veloping functional requirements. 65.2% of users surveyed
were more than moderately aware of those items which are im-

: portant to consider when developing functional requirements.

I Survey Question 4: Considering the above information

. about the purpose of the project book and the user's input,

: to what overall degree did you understand your prescribed

\ role and the purpose of the project book when you were actu-

N ally developing your input to Civil Engineering?

\
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Table 4.4

Frequency Table for Survey Question 4

Response Frequency Relative Frequency i
to a very low degree 9 19.67% £
to a low degree 7 15.2%

to a moderate degree 10 21.7%

to a high degree 11 23.9% o
to a very high degree 9 19.6% ;

This relatively equal distribution of responses shown
in Table 4.4 indicates that slightly more than half of the
users surveyed had at least a moderate understanding of their 3&;

overall role and the purpose of the project book. 34.8% were

»

aware of their role and the purpose of the project book to a

'!
I

“

low degree or a very low degree.

[y

SR A S o S ]
Ay oy

The mean score for responses to the survey questions re-
lated to research question 1 was 3.22. This falls slightly
above the "moderate degree" response on the scale. This means
that, on the average, user understanding of the purpose of and
the requirements for their input to the project book ranged
somewhere between a moderate and a high degree. Based upon
this mean value, the hypothesis that the user does not under-
stand his role in the MCP programming process was rejected
with a level of confidence of 95%. The confidence level of -

this rejeciion means simply that there remains a 5% chance

(R ]
,
o4

’
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r
&

I

that the hypothesis is being rejected when it was in fact

e
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correct. It was assumed that a mean of 2.5 or less would in-

dicate lack of understanding. The lower bound of the 95% con-
fidence interval was greater than 2.5.

Research question 2 asked how well the user defined his
functional requirements to the Base Civil Engineer in the pro-
granming process. Survey question 6-10 addressed the user's
input to the project book concerning functional requirements.
The results are provided below.

Survey Question 5: To what degree do you think the pro-

ject book adequately described the functional requirements of
your organization for this facility project?

Table 4.5

Frequency Table for Survey Question 5

Response Frequency Relative Frequency
to a very low degree 6 13.3%

to a low degree 6 13.3%

to a moderate degree 16 35.6%

to a high degree 13 28.9%

to a very high degree 4 8.9%

Table 4.5 shows that most users felt that the project
book adequately described their organization's functional re-
quirements to at least a moderate degree. 26.7% felt that
the project book described their functional requirements to
a low or very low degree. Those who felt this way about the
project book may be users who are satisfied to be getting a

new facility and felt it was not important for them to make
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a strong effort in identifying functional requirements. Still,
the mean score for responses to this question was 3.0, indi-
cating that on the average users felt the project book ade-
quately described their functional requirements to a moderate
degree.

Survey Question 7: To what degree were specialized re-
quirements or unusual technical requirements of vour organiza-
tion (for example, a computer room or unique communications

or security requirements) identified in vour input to Civil
Engineering?

Table 4.6

Frequency Table for Survey Question 7

R T

Response Frequency Relative Frequency
to a very low degree 4 8.9%
to a low degree 5 11.1%
to a moderate degree 10 22.2%
to a high degree 12 26.7%
to a very high degree 14 31.1%

The values for frequency and relative frequency in Table
4.6 indicate that most users considered themselves adept at
identifying special requirements during the programming phase.
80% of users felt they had identified these requirements to a

moderate or higher degree. 57.8% of the respondents felt they

were able to identify these requirements to a high or very high

degree. However, 20% of users indicating that they were able
to identify their specialized requirements to a low degree or

less suggest that an effort to educate users on this being an
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important part of their input may be worthwhile. One of five geﬁ

users identifying specialized requirements to a low degree or

I
¥ A'{

R less create a strong potential for changes or facilities which el
x \:J' 3
A : W
Ao do not truly meet user requirements. -
u' !"J‘":
0 ey
} Survey Question 8: To what degree were facility space Sy
needs (i.e., relationships between spaces, etc.) defined in P
_ your input to Civil Engineering? ::4
< o
Ly g8
o Table 4.7 S
: R
e nd
= Frequency Table for Survey Question 8 -
S Response Frequency Relative Frequency 3:%
: N
2 P
to a very low degree 6 13.0% £y
. o,
% to a low degree 3 6.5% oy
o
-:. . f-\.ii
o to a moderate degree 12 26.1% :bq
J -
'a Ty
to a high degree 15 32.6% ey
< N
N to a very high degree 10 21.7% :E;{i
~ :.::.1
LY \:. :q
- Table 4.7 shows the frequency and relative frequency of :Tj
(% e
>, user response to the available options for Question 8. As t
. B
" . . e
- with specialized requirements, most users (80.5%) were unable !
- A
)\ to identify facility space needs to at least a moderate degree. ?Tj
~ .. -:\
- Again, more than half (54.3%) of the users felt they had iden- D
M AN
} tified facility space needs to a high or very high degree. Vit
- Still, an effort to increase user awareness of the need to !;5
b P aYa
P
- consider facility space requirements could help eliminate re- e
I
> Co -.'
b sponses at the low end of the scale and reduce potential for f ﬁ
; | %3
change or unsatisfactory facilities. q;f
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Survey Question 9: To what degree did your input to
civil engineering consider the mission the proposed facility
was to support, in terms of activities, personnel, and equip-
ment?

Table 4.8

Frequency Table for Survey Question 9

Response Frequency Relative Frequency
to a very low degree 4 8.7%
to a low degree 2 4.3%
to a moderate degree 8 17.4%
to a high degree 21 15.7%
to a very high degree 11 23.9%

The responses shown in Table 4.8 indicate that only a
small percentage (13%) of the users did not consider the mis-
sion a facility would support to at least a moderate degree
when developing their input to civil engineering during the
programming phase. Considerably more than half (69.6%) of
users considered the mission to a high or very high degree
when developing their input.

When compared to responses concerning specialized re-
quirements and space needs, the replies to this question

show that an organization's mission is generally given much

stronger consideration. This area has less potential to cause

problems because it is considered to a higher degree by users

when they are developing project criteria.
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Survey Question 10: To what degree were projected mis-
sion or organizational structure changes (looking five years
ahead) considered when providing your input to the project

ANENN

book? L
=2
Table 4.9 Gﬂ
‘ol
. ‘_.‘\ J
Frequency Table for Survey Question 10 Y
Response Frequency Relative Frequency
to a very low degree 8 17.47%
to a low degree 4 8.7% —
.l-:.l.
to a moderate degree 13 28.3% 73
W]
O
to a high degree 15 32.6% &"i
”
to a very high degree 6 13.0% ;;ﬁ
i
LSS
\:,\:
As reflected in Table 4.9, 73.9% of users surveyed con- :jq
e 1‘.‘5
sidered projected mission changes to at least a moderate degree ;_;
when developing their input during the programming phase. How- :is
~
ever, 17.47 of those surveyed considered projected mission :ﬁi
Ve
changes to a very low degree or not at all. If the user is Eyﬁ
overlooking projected mission changes, an effort to let the e
S
user know to consider these during the programming phase is ff;
; a7
in order. This is because the 26.1% of users who considered ‘;;
AN
projected mission changes to a low degree or less create a }ﬂ
g‘_’ u
potential for changes and/or facilities which do not fully e
meet user requirements. f'
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The mean score for responses to survey questions related
to research question 2 was 3.38. This means that on the av-
erage users were able to identify functional requirements to
somewhere between a mdoerate degree and a high degree. The
mean score for questions in support of research question 2 is
slightly higher than the score for questions in support of re-
search question 1. This indicates the user feels more adept
at identifying functional requirements than he does at under-
standing his role in and the purpose of the MCP programming
process. The results for the survey questions supporting re-
search question 2 indicate that the hypothesis that the user
does a poor job of identifying functional requirements during
the programming process must be rejected. It is rejected with
a confidence level of 95% based on the data. Again, it was
assumed that a mean level of 2.5 or less would indicate lack
of user involvement.

Research question 3 addressed the degree to which the

user was involved in the design review process. Survey question

14 through 26 queried the user about his understanding of and

involvement in the design review process. Choices for responses

were identical to those listed in the previous tables in this
chapter and a frequency analysis was done on the replies. In-
dividual questions and raw data are not listed here but may be
found in Appendices A and B. The following paragraphs are a
summary of responses that supported research question 3.

Of users surveyed, 92.7% understood their role in the
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design review process to a moderate degree or higher. Further,
83.4% felt that concerns identified during design reviews were
considered by the Air Force project manager to at least a
moderate degree. 92.7% of users were able to understand the
35% design drawings and specifications to a moderate degree

or better.

79.5% of the respondents felt they were able to under-
stand the 90% design drawings and specifications to a moderate
degree or higher and 84.6% were able to determine to a moder-
ate degree or higher that the design met functional require-
ments. 59.5% of users related their degree of involvement
in the overall design review process as moderate or higher.
However, 33.3% rated their degree of involvement in the over-
all design review process as a very low degree. It is poscsible
that a high percentage expressed low involvement in the review
process due to lack of participation in the 35% design review
or because another individual from their organization partici-
pated.

The mean score for responses to the survey questions in
support of research question 3 was 3.59. This indicates an
average degree of involvement in the 907% design review process
between a moderate degree and a high degree. No statement
can be made about user involvement in the overall design re-
view process due to lack of sufficient number of responses

concerning user involvement in the 35% design review process.
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Analysis of Variance Results

Research question 4 asked if there was a relationship

between the degree of change in a project and the level of

user involvement in that project.

An

alysis of variance was

used to determine if such a relationship existed.

Surveys were analyzed individually using the procedure

described in Chapter III so that an overall degree of user

involvement could be assigned to each survey.

This analysis

resulted in assignment to one of five groups representing

different levels of user involvement.

as follows:

Group
1

2
3
4
5

Le
ve
a
a
a
a

Groups were defined

vel of User Involvement
ry low degree/not at all
low degree

moderate degree

high degree

very high degree

The degree of change for each project corresponding to

each survey was then computed as discussed in Chapter III.

The

average degree of change for each of the five levels of user

involvement was then computed.

following results.

Group
1

v W N

e e e e
RO

. S
OIS O

Table 4.10
Data Used for Analysis of Variance

# of projects in group

3
7
16
15
4

38
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These computations yielded the

verage degree of change (%)
2.7
7.3
3.6
4.7
5.6
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Analysis of variance (ANOVA) showed no significant rela-
tion between level of user involvement and average degree of
change in a project. ANOVA was done on the above data and
another set of data derived directly from the above in groups
1 and 2 were combined and groups 4 and 5 were combined. ANOVA
begins with the hypothesis that the population means of each
of the groups are equal. Neither ANOVA application produced
a significant F probability that indicated a significant dif-
ference in the population means. The F probabilities for the
tests were .7001 and .6078. If there were significant dif-
ferences in the means the F probability would be small - at
a 957% confidence level it would be less than .05. Therefore,
the hypothesis that there was a relationship between level of
user involvement and degree of change in an MCP project was
not supported at the 95% confidence level.

Rejection of this hypothesis might seem to imply that
the user's role in the programming and design review process
is insignificant. It was apparent that this conclusion was
unreasonable. Therefore, several other comparisons of the
data were made. However, no significant results were found
which further supported the rejection of the hypothesis or sug-
gested an error in data or statistical testing. There are,
however, numerous possible reasons why the data reflects no
significant realtionship between the level of user involvement
and the average degree of change in an MCP project. Several

of these reasons will be discussed in Chapter V.
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V. Discussion

Introduction

This chapter presents an analysis of the results of this
study and some conclusions that may be inferred from the re-
sults. The reader should keep in mind the conclusions con-
tained in this chapter are based on the perceptions of repre-
sentatives of using organizations. Recommendations for fur-

ther research are also proposed.

Analysis of Results

Research question 1 addressed how well the user under-
stood his role in the programming process and how well he un-
derstood the purpose of that process. Respondents showed the
highest degree of understanding in the area of their responsi-
bility to provide functional requirements to the Base Civil
Engineer during the programming process. Respondents showed
lesser degrees of understnding concerning the importance of
the project book, the purpose of the project book, and the fact
that the project book will be used as the basis for facility
design. It appears that users recognize those items which are
essential in developing good functional facility requirements,
but they do not recognize how important these itmes are to the
project book. Increasing user awareness of the purpose and
importance of the project book might enhance the quality of
user inputs during the programming phase. Less effort is needed

in the area of defining functional requirements since, as men-
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tioned in the previous chapter, the user is better at identi-
fying functional requirements than he is at understanding the
purpose of the programming phase.

The user needs to understand the purpose of the program-
ming phase and of the project book so that he will know what
items are important and how much detail should be included
when developing this input. If the user does not understand
what should be provided and in what detail he may face prob-
lems during the design phase or get a facility which does not
fully meet organizational requirements. The benefits of user
understanding are less potential for problems later on in the
MCP process and finished facilities which better meet user
needs.

Research question 2 addressed to actual level of user
involvement in the programming phase of the MCP process. Re-
spondents showed high degrees of involvement in identifying
unique or specialized requirements, identifving space needs,
and in considering the mission the proposed facility will sup-
port. However, when asked how well the project book described
functional requirements, respondents gave more replies toward
the lower end of the scale compared to the degree of involve-
ment mentioned above. One poésible reason for this might be
that the user felt civil engineering did not adequately or
totally consider the user when developing the project book.
Another possible reason is that the users felt requirements
were being dictated by other agencies or higher headquarters

which detracted from local user input. Still, 73.4% of
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respondents felt that the project book adequately described :;&:
N
functional requirements to a moderate degree or higher. Re- Za

sponses to questions concerning actual level of user involve-

ment in the programming phase did not support the hypothesis

L

that the user does a poor job of identifying his functional

>

. . . TN
requirements in the programming phase. The mean score of iy
s

. . . . .\ .“. ’(
questions concerning actual level of user involvement in the AR
l‘l-.~<l

. A
programming phase showed that on the average the user felt AREVS

he was involved to a degree somewhere between a moderate de-

. gree and a high degree.

. Research question 3 addressed user involvement in the

, design review process. Most respondents were able to under-

; stand their role and the design drawings and specifications

i to a moderate degree or higher. However, when questioned
about involvement in the overall design review process there
were more replies toward the lower end of the scale indicating

less involvement in the entire process. One possible reason

for this is that involvement in the design review process

could have been shared by different representatives from the

using organization. Another possible reason is that users were iéT.

not included in the 35% design review. Of the 46 respondents

22 said they did not participate in the 357 design review.
The percentage of users who were able to understand the

design drawings and specifications and review them for func~-

tional requirements to a moderate degree or higher does not ﬂi}
RN

ol

support the hypothesis that the user does not adequately re- ﬂg;;
view facility design for functional requirements. Due to the E$§r
".‘*.'::

N
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- large number of respondents who did not particpate in the 35% 223
: p
" design review and the fact that the survey did not account for AN
! possible participation by someone else from the using organi- &x_
l- o v. o l.
E zation, no statement can be made about user involvement in the bﬁi
" o
i overall design review process. gﬁ?
- When asked open-ended questions about ways to improve the ax;
e, - ..‘.:
. user's role in the MCP process, 7 of the 16 respondents sug- o

i gested developing guidelines that would let the user know what jf;‘
2 his expected role was at various points in the programming and e
. ]
; design phases. These comments could be related to patterns in ﬂ{?
ﬂ the data showing that respondents were generally able to iden- :55

tify functional requirements to high degrees but unable to

N

recognize their importance at various points in the MCP process.

: )
: The analysis of variance application showed no significant gi:
g relation between levels of user involvement and degree of :;&
g change in MCP projects. There are numerous possible reasons &éz
- for this. One possibility is that when the user is not involved E:&
! in the process there is less chance for user requested changes ‘&i;
E and more of a chance that the user will simply get a facility i
E that does not fully satisfy his functional requirements. Many jﬁi
S users may be satisfied with the facility they are getting because uf;

<

it is better than what they presently have. This attitude would by
inhibit the user from requesting changes late in the MCP pro- -9
cess. Another possible reason is that degree of change depends T
predominantly on other factors such as unforeseen site condi- :

tions or design errors. Still another possible reason is op-

s
-

position to user changes during the construction phase unless
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they are absolutely mission related. Changes needed due to zqu
low level of user involvement might not be mzde because of -
the policy of the Air Force toward such user generated changes.
\ However, there 1s usually no choice but to correct changes due

to unforeseen site conditions or design errors.

Conclusions

The following conclusions were drawn from this study:

1. The user feels he is adequately involved in the pro-
gramming process in identifying functional require-

ments and aware of those items which constitute func- N

tional requirements.

2. The user is less aware of the importance and purpose idi.
of the project beok and functional requirements to ;if.
the programming process and the overall MCP process. {}i

3. Users feel capable in interpreting design drawings "
and specifications and are adequately involved in i;ﬁ
reviewing designs for functional requirements. 6L7

) 4. There is no relation between level of user involve-

, ment in the MCP process and degree of change on MCP
projects. However, this may be in part due to the
facts that there are other factors which can cause
changes. Also, it must be noted that this study
considered changes during the construction phase

E when there is strong opposition to most user change
requests. In general, a high level of the correct
type of user involvement should reduce the need for

user generated changes and should result in a facility
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which better satisfied the using organization's

functional requirements.

Recommendations for Further Study

1.

a8,

-

E?
"

S e TN T T
‘ R NS KRR
t;n A AN I S

The following recommendations for further study are made

as a result of this research.

An investigation into the utility of a User's Guide
explaining the MCP process, the importance and purpose
of the programming and design phases, the user's ex-
pected role, and things which are important for the
user to consider at the various points in the process.
This study has shown that the user is generally aware
of what items are important in developing functional
requirements but less aware of when these items

should be input and what his expected role should be.
This user's guide should include the following:

a. A general description of the MCP process and
the purpose of the programming, design, and
construction phases. A timeline with the
expected lengths of these phases should also
be included.

b. Definition of the roles of the user, the Base
Civil Engineer, and the Design Agent. A de-
tailed description of the user's role during
each phase, what items he should be consider-

ing and reviewing during each phase, and who

he should bring problems to should be included.

c. A detailed description of the project book
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including its purpose, what it will be used
for, and those items the user should consider
when developing his input to the project
book.
d. A definition/description of functional re-

quirements and a checklist the user can employ
to ensure that he considers all of the im-
portant and applicable items when he is de-
veloping his functional requirements.

A study of MCP projects which have had changes to de-

termine the major causes of these changes.

A study to determine if there is any relationship be-

tween level of user involvement in the MCP process and

the degree to which completed MCP facilities satisfy

user requirements.
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Appendix A: Survey Instrument coA
;:'v
0,
’-
SURVEY ON USER INVOLVEMENT ?;
IN THE A
MILITARY CONSTRUCTION PROGRAM v
PROGRAMMING AND DESIGN PROCESS
Survey Control Number 86-59 &:'
Instructions: Answer all items by circling the appropriate ;&l
letter on the survey sheet. All scales are fivepoint and are ~a
broken down in the following manner:
A. To A Very Low Degree/Not At All K
B. To A Low Degree L
C. To A Moderate Degree qi
D. To A High Degree 5
E. To A Very High Degree o
Select only one response to each item and clearly erase any :
response you change. If for any item you do not find a re- E
sponse that fits your situation exactly, use the one that is S
closest to the way you feel. Please answer each item as hon- e
estly and frankly as possible. e
Although your response will be related to your particular s
project, all responses will remain anonymous. All data in ENS
the final report will be presented in group form and no refer- ol
ence will be made to particular projects. fﬁ
--"
R R R Y X R TR ::
Section I: Programming Phase ;f'
The Project Book is a document which contains data, cri- ER:
teria, functional requirements, and cost information to support ot
programming and design of Military Construction Program facil- RN
ity projects. The Project Book is developed by the Base Civil .
Engineer during the programming portion of the Military Con- RS
struction Program process. The following questions concern the =y
using organization's input to the Project Book. Functional re- o
quirements are statements about what is needed in a facility N
(numbers and kinds of people, what activities will be performed RV
on the facility) to achieve a facility that meets the needs of £
the user. Technical requirements concern the methods and phys- BN
ical system that the designer employs to satisfy functional re- -l
quirements. e
1. The purpose of the Project Book is to provide all func- v
tional design criteria used in the Military Construction Pro- b
gram design process. Normally an architect-engineer firm will }};
o
b\..
RS
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use the Project Book as the basis of facility design. To what
degree were you aware that this was the purpose of Project
Book?

A. To A Very Low Degree/Not At All
B. To A Low Degree
C. To A Moderate Degree
D. To A High Degree
E. To A Very High Degree
A B C D E
| | | | (
1 I T T i
very low degree/ low moderate high very high
not at all degree degree degree degree

2. One of the primary responsibilities of the using agency in
developing its input to the Project Book is to provide a com-
plete functional description of the proposed facility. The

Base Civil Engineer then translates this information into func-

tional facility requirements. To what degree were you aware
that providing this functional description of the proposed fa-

cility was an important part of your input to the Project Book?

A B C D E

3. A good functional description of a facility would include
an analysis of the mission the facility will support, defini-
tion of space needs, and defining any special characteristics
of each space. To what degree were you aware that these were
important items to be considered in your input to Civil Engi-
neering?

A B C D E

4. Considering the above information about the purpose of the
Project Book and the user's input, to what overall degree did
you understand your prescribed role and the purpose of Project
Buok when you were actually developing your input to Civil
Engineering?

A B C D E

5. To what degree were you involved in identifying your or-
ganization's needs for inclusion in the Facility Project?

A B C D E
6. To what degree do you think the Project Book adequately

described the functional requirements of your organization for
this Facility Project?

A B c D E
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A B C D E

| 1 | 1 |

| 1 1 1 T
very low degree/ low moderate high very high
not at all degree degree degree degree

7. To what degree were specialized requirements or unusual
technical requirements of your organization (for example, a
computer room or unique communications or security require-
ments) identified in your input to Civil Engineering?

A B C D E

8. To what degree were facility space needs (i.e., relation-
ships between spaces, etc.) defined in your input to Civil
Engineering?

A B C D E

9. To what degree did your input to Civil Engineering consider
the mission the proposed facility was to support, in terms of
activities, personnel, and equipment?

A B C D E

10. To what degree were projected mission or organizational
structure changes (looking five years ahead) considered when
providing your input to the Project Book?

A B C D E

11. To what degree did you feel you required guidance/informa-
tion from Base Civil Engineering personnel in developing your
input to the Project Book?

A B C D E
12. To what degree did Base Civil Engineering personnel pro-
vide guidance/information relating to your input to the Proj-
ect Book?

A B c D E

13. Are there things you would suggest to improve the user's
input to the Project Book? (List)
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Section II: Design Phase

The pre-design conference is held after the architect-
engineer is selected. One purpose of the conference is to
clarify any questions the architect-engineer has concerning
the Project Book or design of the Facility Project.

14. Did you attend the pre-design conference?
YES NO
(If the answer to Question 14 is NO, go to Question 17)

15. To what degree did the pre-design conference help to
better establish user functional requirements?

A B C D E

16. From the user's viewpoint, are there any additional items
that should be discussed at the pre-design conference to im-
prove the architect-engineers understanding of the user's re-
quirements. (List)

A review of the architect-engineer's design is held at
35% design completion. This review examines the architect-
engineer’'s preliminary drawings and specifications to insure
the architect-engineer is providing what the Air Force wants.

17. Did you participate in the 35% design review?

YES NO
(If the answer to Question 17 is NO, go the Question 23)
18. The user role during the design review process is to ver-
ify that the proposed design meets user functional require-
ments. To what degree did you understand your role in the de-
sign review process?

A B c D E

19. To what degree did you consider user functional require-
ments in the 35% review process?

A B c D E
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very low degree/ low moderate high very high
not at all degree degree degree degree

5
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l‘l

P A

20. 1If you had any comments or concerns regarding functional
requirements during the 35% review, to what degree were these
concerns addressed by the Air Force project manager?

y

¢
’
I P

A B C D E

.k.\ \-.‘-‘.

1

21. To what degree did you understand the 35% design drawings
and specifications?

RS S

,;
.
Al add

A B C D E

22. Do you have any suggestions for improving the 35% design
review process to better insure the design will satisfy user
requirements? (List)

As the facility design draws to a close, there is a 90%
design review. The purpose of this review is, among other
things, to insure that changes identified during earlier re-
views have been incorporated into the design.

23. Did you participate in the 90% design review process?
YES NO

24. To what degree did you understand the 90% design drawings
and specifications?

A B c D E

25. To what degree were you able to determine if the 90% de-
sign met user functional requirements?

A B C D E
26. Keeping in mind your role of insuring that proposed de-

signs meet user functional requirements, how would you rate
your degree of involvement in the overall design review process?

A B c D E
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very low degree/ low moderate high very high
not at all degree degree degree degree

27. To what degree do you think you successfully filled the
role of the user in the programming and design process?

A B C D E

28. To what degree do you think the finished facility satis-
fied user functional requirements?

A B C D E

29. What were the causes of changes in user requirements dur-
ing the MCP process?

A. Change in user equipment or facility function (mis-
sion change).

Incomplete requirements during programming.

. Poorly defined requirements.

Other

There was no change in user requirements during the
MCP process.

moQw

30. Were you the responsible individual during the programming
and design phase?

. Yes

Only during programming
Only during design

. No

o Ow >
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