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"Preface

The purpose of this thesis was to assess the effect of
feedback on the utility of the Cost Performance Report
(CPR). An experimental setting was used to investigate the
effect of providing feedback to preparers of the CPR.

Two separate experiments were conducted to collect data
concerning the effect of feedback. One experiment included
government peréonne] while the other included contractor :
personnel. The results of the research suggest that there
is no statistical difference in the quality of the CPR
variance analyses when one provides feedback in the form
given during the experiments.

In conducting this research, I was given excellent
support from Lt Col Tom Bowman from ASD/ACC, Maj Ron Cohen
from SD/ACCI, and Mr Charlie Gardella from ESD/ACC. Lt Col
Tony Presutti was always available to answer any question I
had for him, despite his busy transition to the "“good 1life."”
I would also like to acknowledge the support of Mr Joe
Houser for accomodating my study in the NSIA conference.
Finally, I must thank my wife Nena for her boundless love
and her patience with me through the many long nights I s~t

at my computer.
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AFIT/GCA/LSY/898~2

Abstract

The purpose of this thesis was to assess the effect of
feedback on the utility of the Cost Performance Report
(CPR). The effort consisted of administering a controlied
experiment to two groups: a gathering of contractor per-
sonnel and a group of Government employees. Both groups had
some degree of khowledge in the area of Qariance analysis
reporting.

Each experiment consisted of two randomly assigned
instruments, the feedback instrument (given to the experi-
mental group) and the non-feedback instrument (given to the
control group).

The feedback used in this experiment was similar in
structure to the Defense Acquisition Executive Summary For-
mat 11, specifically as formatted in the Program Director’s
Assessment Review. Both of these reports are used by
government program offices to report contract cost and
schedule information to higher levels of the government
procurement community.

The experiment required the subjects to perform a task
similar to that performed during the preparation of a CPR
and to provide a response in the form of a variance analy-
sis. The responses were rated by three experts and the mean

values of the feedback responses and non-feedback responses




were tested to determine if a statistically significant dif-
ference existed between the two means.

No statistically significant difference was found to
exist between the two means suggesting that providing feed-
back to subjects, as given in this experiment, has no effect
on the quality of the variance analyses they prepare.

Although supporting the fact that feedback as a whole
is beneficial, the results of this thesis suggest that in
order to produce a statistically significant difference in
the quality of variance analyses, the feedback given in
these experiments needs to be reevaluated.

A recommendation was made to conduct a follow-on thesis
with an improved feedback measure possibly involving a
feedback briefing, an increase in time allotted to the

experiment, or a change to the feedback vocabulary.
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THE EFFECT OF FEEDBACK ON

COST PERFORMANCE REPORT UTILITY

I. Introduction

General Issue

The Cost Performance Report (CPR) is currently the main
vehicle by which the U.S. Government collects cost and
schedule information on major defense contracts. Guidelines
for preparation of this report are outlined in Department of
Defense Data Item Description, DI-F-6000C, which is readily
available to defense contractors. However, much of the
literature in CPR utility, addressed in Chapter II of this
proposal, suggests that a high percentage of defense con-
tractors fail to provide adequate background information in
support of cost and schedule performance as required by the
guideliines. Since the CPR, if properly prepared, provides
useful information to high-level decision makers, it is
imperative to improve its value to the decision-making

process.

Pr em Sta hesi

Although defense contractors are provided with the
instructions for the preparation of Cost Performance Re-
ports, the usefulness of the information contained in these
reports is limited. A review of the literature in Chapter

II will identify a number of sources who claim that the lack




of CPR utility is not a result of providing improper in-
structions to the contractors, but instead due to a lack of
appreciation, on the part of a number of defense contrac-
tors, of the importance of the information they include in
their submissions to the Government.

The second part of the literature review addresses the
effect of feedback on the quality of performance reports.
As detailed further in Chapter II, it appears that providing
feedback to subjects on the usefulness of performance re-
ports prior to their preparation by the subjects resuits in
a higher degree of accuracy in the performance reports. The
author hypothesizes that by applying this information in the
area of CPRs, the overall quality of the CPRs will improve.

Specifically, the effect that feedback has on the
quality of the CPRs submitted to the Government needs to be
adequately measured. At the core of this thesis is an
experiment to study if there is, in fact, a positive effect
in having the Government provide feedback to contractor
personnel who prepare the CPR. The author'’s hypothesié is
that providing feedback to these individuals will improve
the quality of the variance analyses contained in the CPRs.
If a positive effect does exist, this information should be

applied throughout the acquisition environment.

Investigative Questions
The following questions are relevant in addressing the

effect of feedback on CPR utility:




1) Wwhat specific background information do high-level
decision-makers use in making their decisions?

2) How should this information be formatted to include
it as feedback to preparers of CPRs?

3) Who should serve as subjects for this experiment?

4) How does feedback improve the quality of perfor-

mance reports?

Justification oif the Research

Recently, the Government has had to endure sharp criti-
cism for serious blunders in defense contract management,
particularly in the area of cost. Most people have heard
the stories in the news of Government mismanagement result-
ing in exorbitant prices for items normally costing several
dollars. Of course, this situation is embarrassing to the
Department of Defense. More importantly, however, it
causes the public to Tose confidence in the ability of the
Defense Department to manage the cost of dgefense contracts.

The mismanagement referred to above is certainly the
exception to the normal way of doing business. However, the
attention it draws to the acquisition process enforces the
notion that the public careé very much about the efficient
cost managerent of defense contracts. As previously
mentioned, the CPR is the document designated by the Govern-
ment as the main vehicle for obtaining this information from

defense contractors.




Scope

The CPR falls under the overall concept of the Cost/
Schedule Control Systems Criteria (C/SCSC). 1In order to
properly address the issue of CPR utility and specifically
the effect of feedback on variance analyses within the CPR,
it is important to understand what C/SCSC entails.

This thesis does not provide a validation of C/SCSC as
a whole, but instead accepts the ideas incorporated in this
discipline as appropriate for collecting contract cost and
schedule information. As an integral part of C/SCSC, the
CPR has been in use for numerous years and the author as-
sumes that if properly prepared, the CPR provides the infor-
mation government decision-makers want, and actually need,
to make the best decisions possible concerning major defense

acquisitions,

Background

During the late 1960s, Government program managers were
faced with the highly complex task of managing large defense
contracts in an unfavorable atmosphere of "increased techni-
cal complexity of weapon systems, the long lead times in
procuring them, thé environment of uncertainty in the
defense business, and the inflationary spiral of the
economy” (16:23).

Since there was no existing requirement to manage con-
tracts in a certain way, program managers controlled the

cost on their contracts to the best of their abilities. As




one would expect, some were more successful than others.
More importantly, however, was the realization by indi-
viduals in charge of the acquisition process that the lack
of adequate and uniform contract cost control needed to be
addressed.

During this time, two approaches to cost control
emerged. The first of these was the Program Evaluation and
Review Technique (PERT). PERT is a network scheduling
technique applied by the Navy to its Polaris missile
program. At the heart of PERT, "was a work breakdown struc-
ture that subdivided the program through successive levels
of detail, corresponding to the way in which the work was to
be performed” (18:6).

The second approach was the "Earned vValue” concept used
by the Air Force on its Minuteman missile program. This
method adopted tie work breakdown structure idea of PERT and
added a set of criteria that a contractor’s management
system should meet. These criteria specify guidelines which
must be met, but do not require that a contractor use a
particular management system. A further improvement was the
establishment of a contract provision allowing for the
inspection of a contractor’s facility to verify proper
implementation of the system criteria (9:14),.

In June 1966, the Air Force combined the strong points
of PERT and the Earned Value concept and published the Cost/

Schedule Planning and Control Specification (C/SPCS) (18:7).




The final step in the evolution of C/SCSC came in
December of 1967, when the Assistant Secretary of Defense
(Comptroller) published Department of Defense Instruction
7000.2, Perfor ce r n or Sele d isitio
"which formally implemented the Cost/Schedule Control Sys-

tems Criteria on a defense-wide basis” (16:2).




iter vi

The literature review section of this thesis consists
of three parts. The first part is a discussion of the
literature on the Cost/Schedule Control Systems Criteria.
Part two of the literature review addresses the issue of
feedback. Of particular importance to this effort is its
effect on the quality of performance reports. Part three of
this section outlines the implications that the literature

review has on the use of feedback to improve CPR utility.

Q Schedule Control tems Criteria

Department of Defense Instruction 7000.2 states the
main objective of C/SCSC as follows:

To provide an adequate basis for responsible
decision-making by both contractor management and

DoD Components, contractor’s internal management

control systems must provide data which (a) in-

dicate work progress, (b) properly relate cost,
schedule and technical accomplishment, (c) are

valid, timely and auditable, and (d) supply DoD

managers with information at a practicable Tlevel

of summarization. (7:1)

The responsibility of ensuring that the contractor
maintain a management control system that meats the cri-
teria conditions stated above rests with the government
program manager. To help alleviate the burden on the pro-
gram manager, the Departments of the Air Force, Army, Navy,

the Defense Logistics Agency, and the Defense Contract Audit

Agency published the Cost/Schedule Control Systems Criteria




Joint Implementation Guide. This document provides invalu-
ab]e‘information concerning the implementation of C/SCSC,
and categorizes the criteria as follows: 1) Organization,
2) Planning and Budgeting, 3) Accounting, 4) Analysis, and
5) Revisions and Access to Data (4:3-1 - 3-20).

C/SCSC is required for selected contracts within pro-
grams designated as major system acquisitions as defined in
Department of Defense Directive 5000.1, Major System Ac-
guisitions (6:1). The present thresholds within the Air
Force above which C/SCSC is required are $40 million for
Research, Development, Testing, & Evaluation (RDT&E) con-
tracts and $160 million for Production contracts (3:1-2).

e i ig C ept. During the initial implementa-
tion stages of C/SCSC, the Government was faced with a large
amount of opposition by defense contractors. The major
reason for their reluctance to apply C/SCSC was due to their
belief that C/SCSC required them to use a particular system
for the management of their contracts.

It took some time for the Government to convince con-
tractors that C/SCSC is not a system, but rather, "a set of
criteria designed to define an adequate contractor cost and
schedule management control system. Changes to an existing
system are required only to the extent that it does not meet
the criteria” (1:45). Proper application of the criteria
assures the Government that a contractor’'s system will

generate timely and reliable data.




It is important to briefly point out at this time that
C/SCSC, in and of itself, does not require the preparation
of the CPR. However, by specifying criteria that contrac-
tors must follow, C/SCSC provides a standardized framework
for collecting the data used to generate the CPR. (This
point will be expanded upon in the section on financial
reporting.)

Earned Value. At the core of C/3CSC is the concept of
Earned vValue. It is important to understand what “earned
value"” is because this concept provides the basis for per-
formance measurement of defense contracts. 1In order to
understand earned value, it is necessary to first introduce
some terminology.

Hemphill and Fleming state that the following list

essentially comprises the "earned value” concept:

BCWS - Budgeted Cost for wWork Scheduled
BCWP -~ Budgeted Cost for Work Performed
ACWP - Actual Cost of Work Performed

EAC - Estimate At Completion

METC - Monthly Estimate To Complete

BAC - Budget At Completion

Cost and Schedule Variances

Traceability (12:28)

Definitive guidance for most of the terms listed above
can be found in the C/SCSC Joint Implementation Guide. This
guide provides direction to both Government and contractor
personnel regarding the purpose and implementation of
C/SCSscC.

BCWS, as defined by the guide, is "the sum of the

budgets for all work packages, planning packages, etc.,




scheduled to be accomplished (including in-process work
packages),'p1us the amount of level-of-effort and appor-
tioned effort scheduled to be accomplished within a given
period of time" (4:2-2). Prior to explaining the new terms
introduced by this definition, it is important to note that
BCWS refers to scheduled work.

The "work package"” 1is a concept which allows for a more
uniform means of work measurement. It denotes a particular
subdivision of work from which all performance measurement
is derived. The Joint Implementation Guide states that a
work package must have the following characteristics:

1) It represents units of work at levels
where work is to be performed.

2) It is clearly distinguished from all other
packages.

3) It is assighable to a single organiza-
tional element.

4) It has scheduled start and completion
dates, and as applicable, interim milestones, all
of which are representative of physical accom-
plishment.

5) It has a budget or assigned value ex-
pressed in terms of dollars, man-hours, or other
measurable units.

6) Its deviation is 1imited to a relatively
short span of time or it is subdivided by discrete
value milestones to facilitate the objective meas-
urement of work performed.

7) It is integrated with detailed engineer-
ing, manufacturing, or other schedules. (4:2-3)

Unlike a work package, a planning package has not been
fully defined. The definition of a planning package, as
well as those of "level of effort” and apportioned effort,
both referring to effort which is not tied to specific units

of work, is included in the Joint Implementation Guide

10




(4:2-2), but further discussion of these terms is beyond the
scope of this thesis.

BCWP refers to "the sum of the budgets for completed
work packages and completed portions of open work packages,
plus the applicable portion of the budgets for level of
effort and apportioned effort” (4:2-2). Gadeken and Tison
define BCWP as "the work actually accomplished measured in
terms of the budget planned for that work"” (9:14). The
important thing to remember in this case is that BCWP refers
to work performed (rather than scheduled), measured not by
the actual cost of that work, but rather by the amount origi-
nally planned for that work to cost. Several techniques
exist for the measurement of BCWP, but discussion of them is
beyond the scope of this thesis.

ACWP is defined as "the costs actually incurred and
recorded in accomplishing the work performed within a given
time period” (4:2-1). At the risk of oversimplifying this
definition, it is significant to point out that ACWP, refers
to work performed (rather than scheduled); but unlike BCWP,
it is measured by the actual cost and not the planned cost.

The Estimate at Completion (EAC) consists of "actual
direct costs, plus indirect costs allowable to the contract,
plus the estimate of costs (direct and indirect) for author-
ized work remaining” (4:2-2). The EAC, therefore, is an
aggregation of actual costs to date on completed work pilus

the expected cost of work to be done. If one assumes, as is

11




usually the case, that the contractor submits a monthly CPR,
then the second part 6f the EAC definition above refers to
the Monthly Estimate to Complete noted by Hemphill and
Fleming.

The Budget at Completion (BAC) refers to the overall
budget set aside for the completion of a certain amount of
work. Specifically, it consists of "the sum of the original
budgets plus or minus budget changes resulting from contract
changes, internal replanning, and application of management
reserves” (5:8). The contract BAC is a summation of the
budgets for all the contract work packages (including plan-
ning packages.)

Until now we have discussed only the meaning of the
terms listed by Hemphill and Fleming. But in order for
these terms to be of any value, they need to be compared to
one another. The resulting differences from comparing BCWS,
BCWP, and ACWP are called "variances.”

The term "variance” which is central to the concept of
earned value, simply denotes a deviation from either the
cost plan or schedule plan outliined by the contractor. Both
cost and schedule variances discussed in the CPR are derived
from the concept of earned value.

Specifically, subtracting BCWS from BCWP results in a
schedule variance. A positive schedule variance indicates a
favorable variance and a negative variance indicates an

unfavorable variance (5:6-7). Positive schedule varjances

12




result when one is further along in the completion of a unit
of work than one planned to be at the present (this does not
imply time, rather it is a work variance). Schedule varian-
ces say nothing about the actual costs incurred.

Cost variances result from subtracting ACWP from BCWP.
A positive figure indicates a favorable variance and a nega-
tive variance indicates an unfavorable variance (5:7). A
positive cost variance simply means that the amount of money
spent in completing a unit of work is less than the amount
budgeted for that work. Cost variances say nothing about
how far ahead or behind schedule one is.

The final item listed by Hemphill and Fleming is
"traceability.” This term simply means that all work needs
to be traceable to a single responsible individual. The
work package concept addresses this requirement by stipu-
lating that work packages must be assigned so that one
individual manager is held responsible for the work (4:2-3).
Traceability results in a system of accountability for the
contractor, and an effective form of visibility for the
Government. Whenever a problem arises, both the contractor
and the Governmeht know where to start looking for a solu-
tion to the problem.

During the early years of C/SCSC usage, many of its
proponents understood that contractors would.resist the

introduction of new terms such as the ones previously

13




listed. J. Stanley Baumgartner, Director of C/SCSC Manage-
ment Courses for the Defense Systems Management College,
wrote in 1974:

If terms like BCWP, BCWS and ACWP sound like
jargon that will soon go out of style, two points
are worth noting. One is that they have been in
widespread use for some years and are destined to
be in use for a long time because of general ac-
ceptance of the criteria approach. The other is
that the terms that are used and their meaning is
well understood by decision makers at high levels
of DOD. (2:34)

With the possible exceptions of the BCWP, and hence the
cost and schedule variances, the other terms were not new to
contractors when C/SCSC was introduced. Generally, informa-
tion regarding the incremental and cumulative budgets, the
time-phased plan for accomplishing the work, and the actual
costs of completed work is readily available in any good
management control system.

C/SCSC and Financial Reporting. As stated by Gadeken
and Tison, the criteria:

Do not require the submission of any reports

to the Government, but specify the reporting capa-

bilities contractors’ internal systems must have

and the types of data that the systems should be

able to produce. The type and detail of reports

are then selected by the Government program office

after considering individual service and program

requirements. (9:15)

The DoD currently requires the submission of the Cost
Performance Report for all contracts which qualify as "major
system acquisitions” as described earlier. The CPR consists

of five parts, or "formats,"” which incorporate the necessary

cost and schedule information.
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Format 1 categorizes the contract cost and schedule
data by summary level work breakdown structure elements.
Format 2 categorizes the data by functional cost categories.
Format 3 de15neates the budget plan used to measure the
contract performance. Format 4 addresses the manpower
requirements to meet the plan. Finally, Format 5 provides a
narrative report which, among other things, is used to
explain cost and schedule variances which exceed specified
thresholds. Specific guidance for the preparation of this
report is contained in DOD Data Item Description DI-F-6000C
(5:1-18).

f iv . The criteria approach to C/SCSC is
effective because it "offers flexibility to contractors in
selecting systems and techniques best suited to their own
internal needs while still satisfying the requirements of
the Government” (23:38). Contractors are free to use their
innovation in implementing systems for cost and schedule
management which do not conflict with their internal pro-
cedures, yet provide the necessary information to prepare
the required reports for the Government.

Additionally, the ability of contractors to choose a
particular system allows them the opportunity to minimize
the amount of redundancy involved in preparing both internal
and Government reports. The effectiveness of C/SCSC is
clearly stated by Weisberg:

Variances resulting from these comparisons

provide DOD and contractor managers with cost and
schedule performance indicators enabling them to:

15




1) Determine program progress by specific
element of work. .

2) Identify problem areas and their signifi-
cance to the source so corrective action can be
taken.

3) Evaluate organizational performance.
4) Have a factual basis for projecting future

cost and schedule performance. (23:37)

Problems. Until now, only the positive aspects of
C/SCSC have been discussed. As may be expected, some prob-
lems with the criteria approach have been noted. Despite
the general acceptance of C/SCSC, there are still some
problems concerning the criteria approach. There is still
“a lack of understanding in industry and the Government of
C/SCSC and how it works.... Another problem is the effort
required to understand the terminé]ogy" (2:35).

In addition to the problems pertaining to the criteria
themselves, two major problems still exist concerning the
implementation of C/SCSC. One concerns the C/SCSC review
process. Specifically, numerous sources claim that team
members are not well-qualified to perform contractor site
visitations (9:17;16:173;22:17).

The other major problem area, and the one of signifi-
cance to this effort, was documented in a 1975 study of
“corporate memory"” for the years 1968 through 1975. This
problem area addresses the inability of both the Government
and contractors to effectively use the CPRs generated by
validated systems (16:170). Webster, in his 1987 study,

reconfirmed this area as one requiring improvement (22:21).
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Capt J. B. Holeman Jr., USA, an instructor in the Com-
puter Systems & Simulation Department of the Defense Systems
Management College, devoted an entire article to the proper
analysis of CPRs. He conducted a three-month study in which
he investigated the methods of improving the use of data
generated by defense contractors and reported in the CPRs
(13:39-42).

Holeman summarized the four problem areas he noticed
and suggested a pian for improving the overall analysis of
these reports. The four problem areas were:

1. General lack of effective communication
regarding C/SCSC analysis within the program man-
agement community.

2. Reluctance to use the computer and/or
operations research approaches.

3. Failure to understand and incorporate
significant factors such as overhead, the contrac-
tor’s management philosophy, general economic
trends and the impact of technical performance in
the total analysis picture.

4. Difficulty in analyzing schedule variance
and predicting a Government estimated cost to com-
plete, including estimated overrun or underrun for
all authorized work. (13:39-42)

Varady and Lumer offer a much more critical view of the
lack of contractor knowledge concerning the CPR:

It is clear from involvement in implementing
[C/SCSC] with several contractors that they have
no idea who gets, reads or grades the report.

Many contractors believe that the CPR submissions
are just piled on top of the dozens (or hundreds)
of other data item reports that serve only to keep
dust off an 8- by 11-inch piece of desk.... These
reports have tremendous exposure up through the
highest levels of the Defense Department, and con-
tractors must become aware that these reports are
read, thoroughly analyzed, and briefed to people
who can kill programs with the stroke of a pen.
(21:12)

17




‘Dr. Anthony Webster, professor of financial management
at the Defense Systems Management College, concluded an
exhaustive study of C/SCSC in 1987. 1In addition to the
finding already mentioned, he found many other areas wﬁere
C/SCSC could be improved. Additional areas of interest to
this effort included timeliness of the CPRs and quality of
the variance analysis within the CPRs (22:17). His specific
recommendations are discussed in the section on the impli-

cations of the literature.

Feedback

This section will begin with a brief definition of
feedback followed by a discussion of the effect of feedback
in other disciplines and its documented effect in the area
of performance reports.

Greller documents that literature on feedback falls
into the following éategories: 1) identifying the charac-
teristics of effective feedback; 2) distribution of feed-
back; and 3) application of feedback (10:24). Discussion on
the distribution of feedback is not within the scope of this
thesis, but it is beneficial to address the other two cate-
gories.

finiti f F . According to Huczynski, much
of the pioneering work in the area of feedback is credited
to Leon Festinger and his "social comparison theory" (14:12-
5). This theory noted that individuals are very interested

in getting information concerning their performance. The
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name given to this information is "“feedback." Huczynski
provides his own definition of feedback, calling it a "sho-
rthand term for the intervention procedure... whereby infor-
mation about the consequences of an individual’s actions or
responses to a task are reported back to him (14:126).

Tosi, providing a simpler definition, refers to feed-
back as "the amount of information that a person gets about
the results of a job" (20:95). He further states that
sources for this information include coworkers, supervisors,
and the job itself.

Characteristics of Effective Feedback. In order for
feedback to be a valuable tool, Tosi states that it should
have certain characteristics. Effective feedback:

1) Should be as precise and as specific as
possible.

2) Should be timely.

3) Should be impersonal rather than aimed at
personality traits.

4) Should be noticeable.

5) Should be given frequently. (20:590-592)

Application of Feedback. The application of feedback
and its general effect on performance has been documented in
various studies. Komaki, Heinzman, and Lawson concluded
that feedback increased the level of performance in a driver
safety program at a city vehicle maintenance facility (15:
261-270). Sulzer-Azaroff & de Santamaria documented a
decrease in hazardous conditions due to the effective intro-~

duction of feedback at a small factory specializing in the

manufacturing of customized plastic parts (19:518).
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The effect of feedback was also documented by Zemke and
Gunkler in a report which outlined the improvement in the
management of a theme park due to proper implementation of
feedback into the organization (24:565-583).

ck rforma R s. Feedback has also
been applied in the area of performance reports. All of the
information in this section is based on an article which
explains an experiment conducted at an air force base in
Texas. The experiment was designed to determine the effect
of feedback on the decision-making behavior of mid-level Air
Force officers. Seventy-five subjects were randomly assigned
into five experimental groups. A1l five groups were pre-
sented with hypothetical data and asked to evaluate the
overall performance of the base training wings during a
pre-test. No significant difference was found between the
five groups.

Prior to the post-test, groups two through five re-
ceived a policy statement which associated relative weights
to the five goals of the pilot training wings. Additional-
ly, during the post-test, groups three through five received
feedback indicating the decision reached by senior managers
on each case. For group three, the decision was consistent
with the policy statement. Group four received feedback
indicating that senior managers had ignored the policy

statement. Random feedback was given to group five.
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Results of this experiment concluded that mid-level
managers exhibited a statistically different decision-making
behavior when feedback indicating senior manager evaluations

was introduced (11:833-841).

mplicati f iter re

The C/SCSC literature seems to suggest that the de-
fense contracting community could benefit from increased
communication between contractors and the Government. As
previously stated, Webster's 1987 study noted deficiencies
in the timeliness of CPRs and in the quality of the CPR
variance analyses. Among his proposed solutions in these
areas are the following:

1) Improvise ways to help contractor and

Government analyst to better appreciate value of

the data and emphasize a greater understanding of

how to analyze and utilize the data.

2) Service focal points should assure that

the contractor is aware of the need for timely and

quality data for the reports to yield their maxi-

mum utility.

Although Webster’s solutions do not specifically ad-
dress the use of feedback, one can view his second point and
interpret from the information in the C/SCSC and feedback
literature that feedback would be appropriate to He1p cor-
rect the deficiencies he notes. Feedback has been found to
be beneficial in many different situations and specifically
in the area of performance reports.

By its very name, the Cost Performance Report is a

performance report. Of course, the performance addressed in
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the CPR concerns the work related to the contract itself.
This thesis does not suggest that providing feedback to
contractors might help the contract performance. However,
the utility to the Government of the information concerning
contract performance, specifically included in the variance
analysis section of the CPR, could reasonably be expected to
improve by the introduction of feedback. Telling contrac-
tors how to prepare the CPR, via the Data Item Descriptions
is not enough. If Government personnel inform contractors
what the Government does with the information once it is

received, the utility of the CPR should improve.
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1I1I. METHODOLOGY

Much of the research in the early part of the thesis
centered on formulating the best possible approach to answer
the investigative questions posed in Chapter I:

1) What specific background information do high-level
decision-makers use in making their decisions?

2) How should this information be formatted to include
it as feedback to preparers of CPRs.

3) Who should serve as subjects for this experiment?

4) How does feedback <improve the quality of perfor-
mance reports?

In this section the author will discuss the research
conducted to answer investigative questions 1, 2, and 3,
Investigative question 4 was partially answered in Chapter
II, but the specific effect of the feedback used in this ex-
periment is addressed in Chapter 1V.

In addition to the above, this chapter provides an in-
depth discussion of the instrument administered during the
experiment and discusses the two phases of the experiment:
the rater calibration phase and the response evaluation

phase.

Selection of the Feedback
To answer investigative questions 1 and 2, research was

conducted at the Aeronautical Systems Division (ASD) at
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Wright-Patterson AFB to determine what information the
Government requires from contractors on major contracts and
in what format this same information is transmitted to upper
levels of the Government. ASD was chosen for this research
because of its Targe volume of contracts requiring C/SCSC
and its proximity and accessibility to the researcher.

Information originating at the contractor’s facility
and reported to the Government via the CPR is transcribed
into many different formats and included in a number of
reports. These reports are sent to offices representing
various levels of the Government acquisition process.
Appendix E is a matrix which outlines the reporting require-
ments for ASD.

The Selected Acquisition Report (SAR) and Unit Cost
Report (UCR) are primarily used to provide information to
Congress on the status of funding requirements and overall
performance of major defense contracts. Department of
Defense Directive 7000.3 is the guidance for preparing these
reports.

The Defense Acquisition Executive Summary (DAES) pro-
vides similar contract information as the two reports above,

but the information is presented in "formats,"” or sections,
with each format addressing a particular aspect of the
contract. The ultimate destination of the DAES is the
Office of the Under Secretary of Defense for Acquisition.

Department of Defense Directive 5000.5 provides guidance for
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preparing the DAES. A scaled-down version of the DAES is
the Acquisition Information Monthly Report (AIMR), which is
required by policy letter. It requests only certain parts
of the DAES, but on a monthly basis rather than quarterly as
is the case with the DAES.

The Acquisition Program Baseline (APB) and Program
Director’s Acquisition Report (PDAR) provide much of the
same information, but they only go as far as the Air Force
Systems Command level.

Although CPR information is an integral part of each of
the reports addressed in Appendix E, in assessing the use-
fulness of these reports to this thesis, it was evident that
one of the DAES formats, specifically format 11, would serve
as the best source of feedback to provide to contractors.
The information contained on format 11 was found in several
of the reports and was of major importance in the PDAR which
appeared to be the most widely circulated report. This
format requires a narrative explaining any conditions which
are less than satisfactory. The narrative must address the
following: 1) Problem, 2) Impact, 3) Action Taken, and 4)
Get Well Date.

Since the Government is required to submit the contract
information using the DAES formats, requiring the contrac-
tors to submit the same type of information would make the
government analyst’s job much easier. This requirement does

not add any extra work for the contractor since the intent
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of variance analysis is to receive this very same informa-
tion (5:18).

An example of DAES Format 11 was included in the feed-
back version of the experimental instruments administered to
the subjects. The format will be discussed in the section

which explains the experimental instruments.

Se ] . f the Subi

In an informal poll of graduate students who were con-
ducting experiments or surveys for their theses efforts at
the Air Force Institute of Technology (AFIT), School of
Systems and Logistics, it was found that a majority of them
used graduate or Professional Continuing Education (PCE)
students as subjects. Discussions with the academic advisor
for this effort, LTC Anthony Presutti, confirmed that using
students as surrogates for the general contracting community
would be valid.

Permission was requested in early March of 19839, to use
AFIT students in the PCE course SYS 362 (99C) - Cost/Sched-
ule Control Systems Criteria - as subjects for this experi-
ment. Approximately 40-50 students attend this course which
meets four times during the year. Generally, it is com-
prised exclusively of Government personnel. Occasionally, a
few contractors attend the course.

Members of this class are typically familiar with
variance analysis, but are not experts in the field. The

experiment was designed to use subjects who had a some
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familiarity with the subject area. It was felt that schedu-
1ing the experiment in the latter part of the class would
ensure that all students became familiar with the subject
matter. Class 89C met from 01 May 89 to 19 May 83. The
instrument was administered on 17 May 1989 to a total of 40
PCE students, 3 of whom were contractor personnel.

During subsequent discussions with people knowledgeable
in this area, it was determined that generalizability of the
experimental results to the contracting community would be
much easier to substantiate if contractors could be used as
subjects. After several telephone discussions with poten-
tial sources for contractor involvement in this thesis, Mr.
Joe Houser, Chairman of the Management Systems Subcommittee
of the National Security Industrial Association (NSIA), was
contacted. He offered a way to include interested contrac-
tor personnel in this thesis by allowing the experiment to
be administered during one of the periocdic NSIA national
conferences.

The original plan was to try to conduct the experiment
using contractor personnel sometime after the scheduled PCE
experiment. However, Mr. Houser presented a better alterna-
tive by suggesting that the best forum for administering the
experiment to contractor personnel would be the NSIA nation-
al conference scheduled for 14-15 March 19839 in Long Beach,

CA. The agenda at this conference was specifically designed
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to cover topics involiving C/SCSC. The instrument was ad-

ministered on 15 March 1989 to 55 contractor personnel.

xperi ign: n

A controlled experiment, in.which a randomly-assigned
experimental group received a feedback version of the in-
strument and a randomly-assigned control group was given a
non-feedback version of the same instrument, was adminis-
tered on two separate occasions to two distinct groups.

This segment of the thesis provides an in-depth discussion
of the instruments given at the two locations.

Additionally, this segment addresses the process used
in evaluating the responses received during the two experi-
ments. The rating process was conducted in two phases.
Phase one involved the rater calibration process. Phase two
dealt with the actual rating of the responses received
during the experiments.

Experiment at NSIA Conference. On 15 March 1989, the
instrument included as Appendix A was administered to 55
contractor personnel at the NSIA conference held in Long
Beach, California on 14-15 March 1988. The experiment began
with a five minute pre-brief introducing the experimenter
and the instrument. The two versions of the instrument were
randomly assigned to those present. Based on conversations
with the thesis advisor, 20 minutes was considered an ap-

propriate amount of time to complete tha instrument and was
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allotted to the subiscts for that purpose. There was a five
minute post-bricr immediately following the experiment.

Page 1 of Appendix A highlights the information con-
cerning the specifics of the experimental setting. The
first item of interest on that page is that only 46 of the
55 instruments were returned. There is no explanation
concerning the nine missing instruments. Of the 46 instru-
ments returned, only 42 were considered usable. Of the
total usable responses, 21 were responses on non-feedback
versions and 21 were responses on feedback versions. The
four unusable responses were ejther incoherent or simply did
not exist. Only one subject commented that there was not
enough time to complete the instrument.

Pages 2 through 9 of Appendix A are the non-feedback
version of the instrument. Page 2 introduces an imaginary
contractor scenario which calls for the prompt action of the
subject. The subject is provided some information consist-
ing of the company’s CPR Format 1 and internal variance
analyses for work breakdown structure level two items which
are currently breaching contract thresholds. The task
involves the writing of a level one variance analysis on
Page 7.

Page 3 is the CPR Format 1. Pages 4 through 6 are the
internal variance analyses for the elements breaching the
thresholds. Page 7 is the blank page on which the subjects

were to write their level one variance analysis. Finally,
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page 8 is a demographic survey included to gain information
concerning the experience of each subject with C/SCSC and
with information relative to the Program Director’s Assess-
ment Report (this issue will be discussed further in the
next section.)

Pages 10 through 18 of Appendix A are the feedback ver-
sion of the instrument. A1l of the pages in this version
are identical to the non-feedback version except for the
wording in the introduction page of the instrument. Addi-
tionally, the feedback version includes an extra page not
found in the non-feedback version.

The differences on the introduction page are only to
discuss the feedback loop that has been started and to
explain why the extra page is present in the instrument.
The extra page, found on page 7 of the feedback version, is
the feedback for this experiment. This page is simply a
section of the previous month's PDAR (DAES Format 11) out-
1ining the cost performance on the imaginary contract. As
in the PDAR, the variance is explained using the categoriza-
tion which was explained previously. Additionally, the
"program analyst” has added his own comments to the report
to provide feedback to the contractor. The effect of this
additional information was the basic thesis question. The
exact nature of the rating process is addressed in the

section on the rating process.
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xperiment AFIT C/ScCS rse. On 17 May 1989, the
instrument included as Appendix B was administered to 40
students (three of these students were contractor personnel)
during the SYS 362 (89C) class of the Cost/Schedule Control
Systems Criteria course held at the Air Force Institute of
Technology School of Systems and Logistics from 1 May 1989
to 19 May 19839. As in the NSIA experiment, this experiment
began with a five minute pre-brief introducing the experi-
menter and the instrument. The two versions of the instru-
ment were randomly assigned to those present. These sub-
Jects were also given 20 minutes to complete the instrument
and then post-briefed for 5 minutes immediately following
the experiment.

Page 1 of Appendix B highlights the information con-
cerning the specifics of the experimental setting. Of the
40 instruments administered, all 40 were returned. There
were a total of 32 usable responses. Of these, 16 were from
the control group and 16 were from the feedback group.

There was a larger proportion of unusable responses in this
group in that 8 responses had to be disregarded.

The biggest problem was that four subjects were unable
to put themselves in the shoes of the contractor and instead
approached the variance analysis from the Government per-
spective. There were two incoherent responses and two sub-
Jjects commented that there was not enough time to complete

the instrument.
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The rest of the instrument is jidentical to that given
at the NSIA conference except that all the dates were moved
forward two months to give the instrument the appearance of

being current.

Experimental Design:; The Rating Process
The quality of the CPR was rated by three experts in

the field of C/SCSC. The experts for this experiment were:
LTC Tom Bowman, ASD/ACCM; Maj Ron Cohen, SD/ACCI; and Mr.
Charlie Gardella (with assistance from Mr. Art Marangus),
ESD/ACCI. A1l three of these individuals run the Perfor-
mance Measurement Divisions at the major procurement centers
of the Air Force Systems Command.

Due to the number of responses requiring a rating, it
was necessary to solicit the help of more than one rater in
order to spread the responses into manageable amounts. As
it turned out, the spreading of the evaluation duties to
these three individuals resulted in the receipt of ratings
from a cross-section of the air force product divisions.

In this section, the two phases of the rating process
are discussed. The first phase of the rating process was
the rater calibration phase and the second phase was the
response evaluation phase.

Ihe Rater GCalibration Phase. During the preliminary
discussions concerning the method of rating the responses,
it was determined that some form of rater calibration must

occur to ensure that the raters rated on an equal basis.
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Appendix C is the rater calibration package which was
sent to all three expert raters. Page 1 of this appendix is
simply the cover letter sent along with the instructions and
sample variances. Page 2 of the appendix is the set of
instructions concerning the rater calibration phase. In
short, each rater was to rank order the three sample var-
ijance analyses by giving a rating of "1" to the best and so
on.

A1l three raters rank-ordered the sample variances in
the same order. This adreement was enough to conclude that
the three expert raters had been caiibrated. Pagc 3 of
Appendix C shows the scores given by each rater to the
sample variances analyses.

The Response Evaluation Phase. Once the three expert
raters had been successfully calibrated and all the data
from the two experiments had been tabulated into a format
amenable to rating, the next step was to have the experts
assign ratings to the responses.

Each rater was randomly assigned one-third of the
usable results. Appendix D is the response gva]uation
package. Page 1 of this appendix is the cover letter sent
to the raters. Pages 2 and 3 provide guidance concerning
the experiment and the rating process. Beginning with page
4 and ending with page 37, the responses are listed under a

Likert scate heading and the response ratings are included.
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1V, ANALYSIS

This chapter discusses the analysis of the data ob-
tained from the experiments conducted during this thesis.
The result of the hypothesis test used to evaluate the data
is explained and all the significant variables included in
the experiments are examined in order to address the vali-
dity of the experimental instruments and response evaluation

procedure.

Hypothesis Test

A hypothesis test was done to determine if there was
any statistically significant difference in the mean of the
feedback variance analyses received and the mean of the non-
feedback variance analyses received. The confidence level
for determining statistical significance in this thesis was
set at 90%. There were 37 samples in each category.

Appendix G provides the specific information concerning
the hypothesis test of the data and gives the result of the
test. As stated in this appendix, giving subjects feedback,
via the Defense Acquisition Executive Summary (DAES) format
11, did not produce a statistically significant difference
in the quality of the variance ana1yseé as rated by the
expert raters.

As addressed in Chapter II of this thesis, the use of

feedback has had a positive effect in various settings.
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Providing feedback to contractors helps to improve the
communication between the government and the contracting
community, thereby enhancing the government to contractor
relationship. The lack of a statistical difference in the
quality of the responses obtained during this experiment
does not diminish the benefits that would be gained by
providing feedback to contractors.

In order to adequately analyze the hypothesis test
result, it is necessary to examine the significant variables
included in the experimental and response evaluation seg-
ments of this thesis. The three most significant variables
- the raters (and response rating process), the subjects,
and the feedback itself - will be investigated. The purpose
of these investigations is to determine if the variables
were handled appropriately during the experimental and
re§ponse evaluation segments of the thesis and to offer some
possible explanations for the lack of a statistically signi-
ficant difference in the quality of the subject variance

analyses received.

Raters and Rating Process

For the purpose of this thesis, the expert raters had
complete anonymity concerning the ratings they provided for
the responses. Appendix F tabulates the scores for each re-
sponse and categorizes the raters only as rater A, rater B,

and rater C.
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In order to diminish rater error, the raters were
calibrated during the first part of the response evaluation
phase. As addressed in Chapter III, this process was done
to demonstrate that the raters were consistent in their
rating of variance analyses and to allow the author to
divide the responses into manageable portions.

Additionally, as tabulated in Appendix F, the raters
were randomly assigned both feedback and non-feedback re-
sponses from all the responses obtained. This randomization
helped to further suppresses rater error.

A series of t-tests were conducted to address the issue
of statistically significant differences between the raters.
In addition, t-tests were conducted to investigate whether
there was a statistically significant difference in the
feedback to non-feedback scores within each rater.

Differences Between Raters. Six separate t-tests
addressing the differences between raters were conducted.
Feedback ratings for each rater were individually compared
to the feedback ratings of the other raters. Similarly,
non-feedback ratings for each rater were individually com-
pared to the non-feedback ratings of the other raters. 1In
all six cases, no statistically significant difference was
found between raters.

The lack of a statistically significant difference
between raters supports the notion that the raters, as a

whole, rated the feedback responses equally as compared to
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the feedback ratings of the other raters. The same logic
holds true for the rating of the non-feedback responses
between raters. Until one compares the feedback to non-
feedback responses, the only assertion that can be made thus
far is that the raters are consistent in their rating of
feedback and non-feedback responses.

Differences Within Raters. Three t-tests were con-
ducted to investigate the individual differences in the
feedback to non-feedback ratings within each rater. 1In all
three cases, no statistically significani differences were
found.

Combining the lack of statistically significant dif-
ferences within each rater with the lack of a statistically
significant difference overall, results in one of two con-
clusions. The first is that there is no difference in the
quality of variance analysis when one provides feedback, as
given in these experiments, to individuals who prepare the
CPR. (Th%s conclusion will be addressed in the next chap-
ter.) The other conclusion is that some confounding vari-
able exists which may be affecting the results.

3 ro .
Durso and Mellgren discuss a number of confounding variables
which can affect experimental results (8:84-86). Two of

these variables, "history" and "instrumentati