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ABSTRACT

Client satisfaction was considered to be a critical indicator of the effectiveness of

the services provided by the Navy Regiorfal Data Automation Centers (NARDACs).

The purpose of this thesis was to develop the means to measure this indicator.

Interviews of twenty-eight middle management clients served by NARDACs in

four geographical regions within CONUS were conducted. Forty-four items that
influence satisfaction were identified belonging to eight factor dimensions of the

client satisfaction domain. The Likert Scale methodology was employed in the

construction of the measurement instrument. The instrument was reviewed for

completeness of items and logical soundness of operations by three independent

groups of experts, thus achieving content validity. A client satisfaction index is

formulated from data obtained with the measurement instrument.

The instrument was piloted to a NARDAC site consisting of fifty-two client

organizations using self-administered mail surveys. Evaluation of the instrument

was performed on the scored results of twenty-six pilot respondents. The pilot

results were subjected to empirical tests for construct validity and reliability. The

results indicated that the instrument could be used to measure client satisfaction after

further piloting on a larger (at least two hundred twenty) sample size.
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I. INTRODUCTION

When you can measure what you are speaking about, and express it in
numbers, you know something about it; but when you cannot express
it in numbers, your knowledge is of a meager and unsatisfactory kind;
it may be the beginning of knowledge, but you have scarcely, in your
thoughts, advanced to the stage of science. [Cited in Ref. 1: p. 89]

This observation by the renown British physicist, William Thompson (Lord

Kelvin), may have been foremost in the minds of the Naval Data Automation

Command (NAVDAC) corporate management during the development of a long-term

business strategy for their field activities, the Navy Regional Data Automation Center

(NARDACs). The steering committee, composed of the NARDAC Commanding

Officers and top management in NAVDAC, was established as the NARDAC Board

of Directors and chartered to address strategic planning matters and issues affecting

the NARDACs as a result of a 1986 Coopers and Lybrand study of Navy Industrial

Fund (NIF) activities.1

One of the issues that the NARDAC Board of Directors identified in the

corporate long-range business plan was a need for a standardized index which would

be used to measzre the level of client satisfaction at the various NARDACs. The

index would serve the purpose of providing an objective evaluation of each

NARDAC's performance and its ability to deliver quality service to its clients. Also,

as a measure of effectiveness, the index would be the cornerstone of their business

I The Secretary of the Navy (SECNAV) contracted Coopers and Lybrand to conduct
a management analysis of all activities under the NIF program. The purpose of the study
was to assess the NWF program's effectiveness and to find any areas of deficiency.
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strategy to increase the NARDAC's competitive posture. This would be

accomplished by accurately evaluating their current level of client satisfaction to

enable the establishment of a base index from which management can take

appropriate actions to make improvements.

Presently, a standardized measurement of effectiveness that empirically

represents user satisfaction among those clients serviced by the NARDACs does not

exist. Each NARDAC, operating as a cost center, is responsible for marketing its

services to activities normally located within its geographical area of cognizance. As

a result, the NARDACs currently assess client satisfaction using different methods,

criteria, standards and metrics. This, in effect, has made it difficult for NAVDAC to

obtain an accurate assessment of client satisfaction at each of their NARDACs.

A. EVOLUTION OF THE REQUIREMENT

1. Background

The NARDACs were formed as a result of the Navy Automated Data

Processing (ADP) Reorganization study and implementation plan with the basic

objective to improve the management and operation of the Navy's mission support

ADP program [Ref. 2]. These field activities of NAVDAC were established to

provide non-tactical ADP technical assistance and operational support to Navy

activities ashore and afloat, Department of Defense (DOD) components and other

Federal agencies. There are nine (9) NARDACs geographically dispersed within the

continental United States (CONUS) and in Hawaii (See Figure 1.1). Although each

NARDAC may vary in the ADP support it can provide, major functional services are

offered at every site (See Appendix A).

2
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2. History of Operations

Prior to fiscal year 1984, the NARDACs were mission-funded which

meant that every NARDAC received an annual allotment of appropriated funds to

cover its costs for the support provided to its clie',ts. Based on that operational

philosophy, ADP products and services were delivered at no cost to the clients.

Because this ADP support was perceived by the clients as free, there was little

concern on their part for costs, only the timeliness and quality of the requested

support. In that regard, the NARDACs' primary mission was focused on providing

ADP support to their clients within the planned budgets. The need to formally

measure client satisfaction, therefore, was not a paramount issue at the time.

3. Present-Day Operations

Since fiscal year 1984, the NARDACs' cost of operations has been

financed under the Navy Industrial Fund (NIF), a revolving fund from which

working capital funded by Congress to the Department of Defense is allocated to the

Navy as an appropriation. The initial funds by the NIF appropriation to the

NARDACs were used to finance the costs of providing ADP services ordered by

their clients. In return, the products furnished and services rendered by the
,p"

NARDACs to other Navy activities and government agencies are performed on a cost

reimbursable basis at standardized fiscal year rates.' It is therefore the responsibility

of the client to submit a Program Objective Memorandum (POM) and budget

1 Standardized fiscal rates refer to stabilized rates for products and services that are
fixed for an entire fiscal year. The period of a fiscal year is from 1 October to 30
September.

4



accordingly for needed ADP services.' The clients pay the NARDACs through the

use of a reimbursable order citing their own appropriated funds. In theory, the

payment or reimbursement would then put the corpus of the revolving fund back to

where it started. The financial operations of the NARDACs are comparable to that of

private enterprises, i.e. working capital and clients are required. The NARDACs and

other NIF activities, however, are run on a non-profit basis.

Working with a NF activity is much like contracting with a contractor
-- the only significant difference is that the NIF activity is not out to
make a profit for stockholders. [Ref. 3: p. H221

Moreover, the importance of how effective a NARDAC operates cannot be

understated. The less effective the NARDAC, the higher the charge for services

[Ref. 3: p. HI].

According to CDR Charles Taylor, Commanding Officer of NARDAC

Pearl Harbor, the change to NIF was made for two major reasons. First, in partial

emulation of enterprises in the commercial sector, the intention was to discipline and

motivate the NARDACs to provide the best possible service or risk going out of

business. The second major reason was to provide a measure of discipline to the

users. If services remainedfree to the users, as was the case when the NARDACs

were under mission funding, there would be no incentive for the users to request

only those services critical for mission accomplishment. Together, these two factors

were intended to guarantee more efficient use of ADP resources in the Navy.

.1

I The POM is a DOD Planning, Programming and Budgeting System (PPBS)
document, prepared by the Services to the Secretary of Defense, which expresses total
program requirements in terms of force structure, manpower, material and costs to satisfy
assigned functions and responsibilities during the period of the Five Year Defense
Program. [Ref 3: p. All]

5



4. Impact of NIF on Operations

It was clearly obvious to the NARDACs that the transition to NIF forced a

significant change in their way of doing business. NiW had introduced new factors

into the NARDACs' system of operations which had, until then, only applied to

comparable organizations in the commercial sector. The principal change in direction

was now focused on the clientele from whom revenues to continue operations were

obtained. In addition to providing quality ADP support, the issue of operating cost-

effectively and to remain reasonably affordable for the clients, became of paramount

importance. Moreover, unlike other NIF activities who maintain a quasi-monopoly

over the products and services they provide, the NARDACs were now forced to

compete with other government agencies, as well as the private sector, to provide

non-tactical ADP support.

Because of the changes driven by NIF, client satisfaction has become

critical for the NARDACs. Since all services are provided on a cost reimbursable

basis and all operating expenses are paid for by revenues generated by the clients, the

NARDACs must maintain a positive image and provide quality service in order to

retain their share of the market. A client satisfaction index, therefore, could serve as

a tool by which the NARDACs can gauge their market leverage and consequently

make whatever adjustments necessary to remain competitive and financially

operational.

B. OBJECTIVES

The objectives of this thesis are to identify the attributes relating to client

satisfaction and to develop a standardized methodology for measuring and analyzing

these attributes through the construction of a prototype measurement instrument and

client satisfaction index for subsequent piloting and review at the NARDACs.

6
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C. FOCAL RESEARCH QUESTIONS

The focal issues of this thesis are:
* What is an acceptable definition of a satisfied client?
* What attributes should be used to construct a client satisfaction index for a
NARDAC?

* How should the data be gathered and in what form?
* What metrics should be used to measure and analyze the data and how can

these metrics be validated?
" Can a microcomputer be used for data analysis and for maintaining

information on customer satisfaction? If so, what software should be used?
* How can the data gathering and analysis process be institutionalized to make it

part of an ongoing effort to meet client needs?

D. SCOPE, LIMITATIONS AND ASSUMPTIONS

The scope of this thesis is limited to the development of a standardized prototype

client satisfaction index specifically tailored to represent an empirical measurement of

client satisfaction for the nine NARDACs. The NARDACs are located in CONUS at

Naval Air Station (NAS) Alameda - for NARDAC San Francisco, NAS North Island

- for NARDAC San Diego, New Orleans, NAS Pensacola, NAS Jacksonville, NAS

Norfolk, Washington Navy Yard - for NARDAC Washington, and Newport; and in

Hawaii at Naval Station Pearl Harbor. Each NARDAC has a unique set of clients

within its geographical region. The research focuses primarily on those attributes

relating to client satisfaction as ascertained from a cross-section of NARDAC clients.

E. ORGANIZATION OF THE THESIS

Chapter II presents a literature review pertinent to current thinking regarding

client satisfaction, in private industry and in government.

7
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Chapter III describes the methodology employed in the development of a

measurement instrument designed as the basis for the formulation of the client

satisfaction index.

Chapter IV presents an evaluation of the validity and reliability of the client

satisfaction questionnaire as a measurement instrument.

Chapter V describes the construction of the Client Satisfaction Index (CSI) and

several other methods of analyzing the data collected from the questionnaire.

Chapter VI presents the conclusions of the study and recommendations for

implementation and further research . This chapter concludes the thesis.

98



11. LITERATURE REVIEW

A. INTRODUCTION

The theme of this year's American Marketing Association's annual meeting was

"The Customer Is King." The meeting focused on, and stressed the importance of

attracting and retaining customers. Many corporations and management consultants

have come to the same realization that the key to maximizing profits is maximizing

customer satisfaction (e.g., [Ref. 4: pp. 2-5], [Ref 5: pp. 13-161, [Ref. 6: p. 5]).

During the past five years of financial deregulation, banking strategists have

increasingly concluded that one of a bank's most important assets is its existing

customer base [Ref. 7: pp. 6, 571. IBM believes that satisfied customers are the

basis of their continued business success [Ref. 8]. In the words of Darryl

Landvater, President of Oliver Wright Video Production, Inc.,

Although there are other ways to get an additional five percent of sales
to the bottom line, many of them such as cutting expenditures for
labor, equipment, and research and development are both painful and
potentially damaging. It's easier to boost sales and earnings through
superior customer service and at the same time improve the the long-
term position of the company. [Ref. 9: p. 86]

Paul Allaire, President of Xerox, has recently made customer satisfaction it's

"first priority", with return on assets (ROA) and increased market share second and

third respectfully [Ref. 4: p. 2]. In a memo to his division directors, Allaire says,

"twe can only achieve our ROA and market share goals by satisfying our customers."

Xerox's new focus on customer satisfaction was the basis for the cover story,

"Customer Satisfaction: The Big Payoff' in Xerox's quarterly corporate publication

Benchmark [Ref. 4]. In this article, five leading management consultants expound

9
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on the importance of satisfying the customer and its payoff in increased profits. In

the article, Robert Waterman, Jr., co-author of In Search of Excellence, cited a study

from the Strategic Planning Institute in Cambridge, Massachusetts.

Business sectors with a higher service content have a higher return on
investment. The institute, which ranked similar companies in order by
the relative quality of their products and services, found that the
highest rated company in each area had a return on investment 100
percent higher than the lowest-ranked company. [Ref. 4: p. 3]

Christopher Lovelock, a former Harvard professor and principal of Christopher

Lovelock and Associates, states that the key to improving customer satisfaction "...is

with research to measure what characteristics of services or products are important to

users as well as how customers perceive the goals provided by the company." [Ref.

4: p. 31

Tom Peters, co-author of In Search of Excellence and A Passion for Excellence,

believes that the qualitative aspects of business must be quantified. He believes in the

old adage "What gets measured gets done." This philosophy is applied rigorously

within his organization and at his executive seminars in the following manner.

In the customer arena, we believe that regular quantitative measurement
of customer satisfaction provides a much better lead indicator of future
organizational health than does profitability or market-share change.
We suggest monthly measurement. Further, we urge participants to
make the level of customer satisfaction the primary basis for incentive
compensation and annual performance evaluation for virtually every
person at every level in every function throughout the organization.
[Ref. 10: p. El]

Clearly, customer satisfaction is an issue which is receiving considerable

attention in the corporate community and recently it has been gaining momentum in

the computer services industry. The purpose of this literature review is to survey

some of the recent research that has been conducted in the area of customer

10



satisfaction with computer services and the instruments which were developed to

quantify and measure satisfaction. The literature review is divided into three

sections. The first section, Measures of Computer User Satisfaction, is a review of

generic measures which could be used at any computer services organization or

management information system/data processing (MIS/DP) department. The second

section, Survey of Current Industry Measures, is a review of current measures of

customer satisfaction used in the computer industry. And the last section,

Department of Defense Measures, is a brief look at what kinds of measures of

customer satisfaction are being used within the Department of Defense.

B. MEASURES OF COMPUTER USER SATISFACTION

The largest initial obstacle in conducting this literature review was finding

information related to the measurement of customer satisfaction at a computer

services organization. The problem was the word "customer". The computer

industry and MJS/DP departments, in many instances, still refers to its customers as

users instead of valuable customers [Ref. 11: p. 286]. According to W.H. Inmon,

-. "Universally, data processing exists as a service organization within the company.

a" The service is for the user, and the satisfaction of the user ultimately determines the

- success or failure of data processing." [Ref. 12: p. 2241

There have been several studies conducted recently on the concept of computer

user satisfaction Or user information satisfaction (UIS). In the words of Tivari, UIS

refers to "...a cluster of concepts that imply the assessment of information systems or

information services in the user's subjective terms." [Ref. 13: p. 57] The

foundations of UTS are based on the research by Cyert and March [Ref. 14]. The

essential concept is "...that an information system which meets the needs of its user

will reinforce satisfaction with that system. If the system does not provide the



needed information, the user will become dissatisfied and look elsewhere ." [ Ref . 15:

p.7861

One of the first measures of UIS related to the total MIS/DP function in an

organization which has received considerable attention was developed by S. W.

Pearson [Ref. 16). During his research, Pearson compiled a list of thirty-six factors

relating to computer user satisfaction based on a literature review of twenty-two

studies of computer-user interactions. These factors were then reviewed by three

DP professionals for completeness and accuracy. As a result of the review, two

additional factors were added to the list. Next, the list of thirty-eight factors was

compared, using a critical incident analysis technique, to taped interview responses

from thirty-two middle manager users in eight different organizations. This step

concluded with the addition of one factor, making a total of thirty-nine distinct

factors. These factors were then incorporated into a questionnaire which utilized the

semantic differential technique. Each factor is measured by three separate scales

using seven intervals from negative to positive responses. The first scale was a

measure of one's perception by rating four bipolar adjective pairs. The second scale

was a satisfactory - unsatisfactory pair and the third scale measured the importance of

the factor to the user. The importance rating is used as a weighting factor for the

overall satisfaction score. The description of the scoring method can be found in

Reference 17. The questionnaire was empirically tested for validity and reliability

using the same thirty-two middle managers previously interviewed. The instrument

was found to be reliable and valid, based on the twenty-nine returned questionnaires.

See Reference 17 for the results of the validity and reliability evaluation of the

questionnaire.



A study by Ives, Olson and Baroudi was a continuation of the Pearson study

with the emphasis to reduce the length of the overall measure and reinforce the

validity of the instrument with more extensive testing [Ref. 15]. The results of their

study reduced Pearson's thirty-nine original factors down to twenty-one factors with

greater validity using a larger sample size. Description of their results can be found

in [Ref. 15]. Ives, Olson, and Baroudi's work was based on the following

definition of UIS: "...the extent to which users believe the information system

available to them meets their information requirements."

Mathew & Co., a Data Processing Management consulting firm, has developed a

reporting system for measuring DP-user satisfaction called "How're We Doing?"

[Ref. 18: p. 10] The system requires users to annotate in a log, during a one month

period, any problems with data processing based on nine "performance-related

criteria." At the end of the month, the data from the log(s) are processed by Mathew

& Co. which supplies the client with DP user satisfaction analyses in several

different categories. The system is based on exception reporting (i.e., only problems

with data processing are reported). The nine criteria are timeliness of output, quality

of output, online availability, response time, systems development schedules,

response to problems, and attitude and cooperativeness. Mathew & Co. provides its

clients with reports on DP-user trends for the current month and trends over periods

of three months, six months and twelve months.

C. SURVEY OF CURRENT INDUSTRY MEASURES

The banking industry recently began using a customer service index to measure

and manage customer service [Ref. 7]. One index is based on twenty critical

attributes of "Good Customer Service" according to a nationwide survey of bank

13
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customers. Bank customers were asked to score all twenty attributes of their

financial institution on a six- point scale, (6 = excellent).'

Keeping the customer satisfied with quality products and services is the

challenge changing the face of the automotive industry also. The automotive industry

uses a consumer satisfaction index to evaluate consumer demands (e.g., increasing

showroom hours). [Ref. 191

Sitmar Cruises attributes its highest rate of repeat passengers of any major cruise

line to its "intensive customer research" using a 16-page customer survey [Ref. 4: p.

4]. Benjamin French believes random surveys are the best way of determining the

effectiveness of an organization's customer satisfaction program.

A brief questionnaire and accompanying letter of explanation are
simple to prepare and provide an inexpensive way of taking the pulse
of your customers. In addition to providing you with data on your
effectiveness, the survey also conveys your concern for solving
customer's problems and gives you another opportunity to restore their
faith in your company and its products or services. [Ref. 20: p. 1111I

However, James Carman, Professor of Business Administration at the Graduate

School of Business, University of California at Berkeley, argues that surveys must

be interpreted carefully because it is difficult for some customers to evaluate the

quality of the service they received if they are lacking knowledge in the field. [Ref.

4: p. 51

IBM distributes a survey to every one of their customers at least once a year in

order to directly ascertain information relating to customer satisfaction and to improve

their business relationship. The corporate offices send out periodic surveys to clients

requesting their service perceptions. This is done independently from the regional

1The index was developed by Financial Products Group, a Chicago-based consulting
firm serving the financial services industry, with the assistance of Market Facts, Inc.
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offices. In fact, regional offices don't even know when this occurs. The survey is

divided into eight major categories: quality of products, hardware maintenance and

support, systems management, marketing support, technical support, education,

telephone coverage, and overall rating. The survey is scored on a five-point Likert

Scale (very satisfied to very dissatisfied) with a block for no opinion. In addition to

the survey, there is a corporate-wide complaint system where client complaints are

assigned to a high-level manager for investigation and follow-up. [Ref. 81

At Electronic Data Systems Corporation (EDS), they believe feedback from the

customer is an important step in maintaining a high level of customer satisfaction.

EDS North American Commercial Group uses an extensive series of questionnaires

as part of their Quality Enhancement Program (QEP)' to keep abreast of their

customers needs and to continue to improve services and products. [Ref. 211

D. DEPARTMENT OF DEFENSE MEASURES

The Philadelphia Naval Shipyard, a NIF-funded activity, does not use any

proactive initiatives to ascertain customer satisfaction. Their criteria for measuring

performance is based on adhering to project budget and schedule constraints 2. The

Military Airlift Command (MAC), an Air Force industrial funded activity, does not

actively solicit information from their customers regarding customer satisfaction

either. Instead, suggestion/comment forms are made available to MAC customers. 3

I The contents of the questionnaire and the specifics of the QEP implementation
policies and procedures are proprietary information of EDS North American Commercial
Group and will not be disclosed in this thesis.

2 Interview with Mr. Monteleon, Management Planning Division, Philadelphia Naval
Shipyard, Philadelphia, Pennsylvania, 5 February 1988.

3 Interview with CDR Jordan, USN, Navy Liaison Officer, Military Airlift Command
Headquarters, Scott Air Force Base, 5 February 1988.
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The Navy Public Works Centers (PWC), which are NWF-funded activities. have

recently initiated a customer satisfaction evaluation program [Ref. 22]. The program,

"Customer Evaluation of Support Provided by PWC", consists of a fifty-item

questionnaire divided into six categories. The respondent is requested to rate the

quality of service provided by the PWC using a seven-point scale. The questionnaire

is scored in the following manner:

a. For customer responses where the "X" is placed in blocks 6 or 7,
score 2 points;

b. For customer responses where the "X" is placed in blocks 3, 4, or
5, score 1 point;

c. For customer responses where the "X" is placed in blocks 1 or 2,
score 0 points.

The best possible score is 100 points. To determine the annual grade
from all of the customers who received a questionnaire, add the total
questionnaire scores and divide by the total number of questionnaires
that were completed in the year. The total score is weighted by

'a" customer size (i.e. four surveys from large customers, two from
medium- sized customers and one each from all others.) The result is a
summarized customer evaluation of the support provided by the PWC
in the past year.

We found no published studies performed by the Department of the Navy or the

Department of Defense in the area of customer or user satisfaction relating to

computer services organizations or MISJDP departments.'I

1Searches were made through the Defense Logistics Studies Information Exchange

(DLSIE), Defense Technical Information Center (DTIC), and DIALOG Information
Services, Inc.
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II.QUESTIONNAIRE DEVELOPMENT

The corporate heads of the NARDACs identified the critical requirement for a

-w client satisfaction index, thus setting the stage for the next step of our research. We

needed to identify a logical process to follow in order to arrive at an index that

accurately represents the client's satisfaction with the NARDAC's performance in

providing products and services. To represent that state of satisfaction as

unequivocally as possible, it was imperative that the theme of our methodology be

based on the inputs from actual NARDAC clients and their composite view of client

satisfaction. This was important because it ensured that the fundamental building

blocks for the construction of a meaningful index were obtained directly from

representative samples of the source. By using this approach, we felt that our

methodology would be sound in terms of face validity and the resulting product

would be realistic and more readily accepted by the NARDACs and their client

community.

From a study by Pearson, the measurement of client satisfaction mirrors the

measurement of an individual's attitude or evaluative feelings toward some feature of

"p the subjects of interest [Ref. 161. There are various ways to collect data for

measuring a client's attitude. One basic means is by interrogation which involves

getting people to answer questions, either in person or through telephone interviews.

Another interrogation technique, more widely used for measuring a person's attitude,

involves an instrument, in most cases a questionnaire, which is one of the

fundamental tools used in survey research. The reason for the popularity of the

survey research method is due to the numerous benefits it offers.

17



* It provides a method for empirical verification of data.
* The data gathered by this method becomes a source of information which canbe conveniently stored through automated methods and can be analyzed shortl)

after collection.
* The responses can be coded into a standardized form for recording in a

quantitative manner; therefore a standardized measurement that is consistent
across respondents is achieved and lends itself to the development of an index.

* Surveys can be administered fairly readily by an implementing organization (aNARDAC) and can be flexibly designed with minimum impact on the
respondents' (the clients') time. ([Ref. 23] and [Ref. 24])

It is because of these advantages and its applicability to the measurement of client

satisfaction that the survey research approach was selected for this study.

A. BACKGROUND

During the preliminary stages of the research, background information on the
NARDACs was gathered in order to obtain an understanding of their organizational
structure and hierarchy, corporate culture and environment, products and services,

and client information. This background information was obtained during site visits
at NARDAC San Francisco, NARDAC Washington and NAVDAC. Further data

was received from NARDAC Pearl Harbor and NARDAC San Diego. Additionally,

the marketing representative at Honeywell was interviewed to see how client
satisfaction was viewed from the industry perspective. We also reviewed literature

on customer satisfaction and found current trends in the field, particularly in service-

oriented industries.

At the same time, we were given information on existing customer satisfaction
methods employed by the NARDACs and Public Works Centers (PWC). Primarily,
the methods used by these communities are informal and based on feedback from the
client, usually obtained during personal visits or phone conversation. The PWCs
and several NARDACs employed more formal methods, using questionnaires that

18



were developed in-house, as part of their marketing efforts. Some of these methods,

extracted from a summary of findings [Ref. 25], are listed below.

NARDAC Jacksonville developed a client assessment form which is used
during quarterly client visits. This assessment seems to be the most formal
means employed to gather client satisfaction information from the client's
perspective.

" NARDAC San Diego identified specific client satisfaction indices with it's
mainframe clients. These indices are: "95% products on time" and "98% on-
line availability during prime time and off-shift hours." Prime time availability
is particularly significant to its major client, the Naval Aviation Depot. These
indices are assessed and reported during regular client meetings.

* NARDAC San Francisco recently developed an information form which will
be used by client relations personnel when visiting clients. A portion of this
form provides clients the opportunity to express satisfaction with or concerns
about services.
NARDAC Pensacola and NARDAC San Diego use written reports of visits or
phone contacts to identify client problems or concerns. These reports also
provide vehicles to convey the client's satisfaction with services.

NARDAC Washington developed a quarterly rating report which is filled out
by NARDAC Washington department directors. This report provides the
department directors' expectation of a client's response to various service
satisfaction questions.

Because of the wide diversity in methods used among the NARDACs, it is

understandable why the NARDAC Board of Directors recognized the need for a

standardized method of obtaining critical client satisfaction information.

B. FACTOR IDENTIFICATION

Using the information gathered from interviews with NARDAC management

personnel, relevant organizational documents and literature searches, we generated a

alist of the major products and services that the NARDAC provides to its customers.

From this list, an initial set of factors, which was seen as measuring the NARDACs'
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performance in delivering products and services, was compiled. This initial set

consisted of the following nine (9) factors:

* Computer capabilities
• Ease of obtaining services
" System design and programming expertise
* Technical support
" ADP consultation and assistance
" Training
• Cost of ADP services

* Customer support
* Timeliness and quality of products and services provided

In contrast, the factors used in existing NARDAC questionnaires [Ref. 25] included:

* Response to client requests (the quality of response and the rapidity of
response)

• Thoroughness of information conveyed to clients
• NARDAC service accessibility to clients

• Cost
, Perception of the reliability of NARDAC personnel

• Non-recurrence of problems and willingness to refer other organizations to
NARDAC for computing services

C. CONTENT VALIDATION

In order to validate the accuracy of our initial set of factors and thereby establish

content validity, a method was needed which was expedient, allowed for personal

interaction with existing clients to verify the assumptions made in compiling the list

of factors, and permitted the opportunity to identify other aspects of the NARDAC-

client relationship which may have been overlooked or omitted during previous

interviews with NARDAC personnel and documentation review. It was decided then

that interviews with a representative group of active NARDAC clients would
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accomplish this objective. A series of interviews with clients served by the

NARDACs would be conducted within research limitations.

1. Interview Procedures

Because of time constraints and a ceiling on travel expenses, it was

necessary to set criteria for determining our interview sample. This criteria included

location, types of client organizations to interview, who within the client organization

to interview and number of interviews to conduct.

The first and foremost criterion was location. We wanted to focus on

regions having a large concentration of Navy activities with differing ADP support

requirements and where major NARDAC installations supporting these Navy

commands offered a wide variety of computer services. The East Coast and West

Coast regions appeared to satisfy this criterion and offered the best representative

S. cross-section of respondents. The clients to be selected for interview were those

supported by NARDAC San Francisco and NARDAC San Diego on the West Coast

and NARDAC Washington and NARDAC Norfolk on the East Coast.

The next criterion was types of clients to consider for the interviews. Since

the objective in this phase of the research was to obtain information on what factors

affect or influence client satisfaction, we wanted to interview current/active clients

who maintained some frequency of interaction with the NARDAC providing them

services. One way of determining the relative degree of interaction was to examine

the amount of revenue generated from the client during the last fiscal year. This data

was readily available to the Client Liaison Officer at each NARDAC who compiled a

ranked listing of clients (by revenues earned) from which candidate clients were

selected. Although interviews with previous clients who had elected not to renew
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services with the NARDAC were considered, we were unable to include that client

category under this criterion because of time constraints.

Another criterion used in narrowing the sample size of clients for the

interview was selection of the person in the client organization with whom to conduct

the interview. We determined that the best candidate to satisfy this criterion was the

individual designated by the client organization as the command's official liaison or

point of contact (POC) with the NARDAC. This individual would usually belong in-

middle management, serving as the activity's ADP Officer. Since POC information

normally resided alongside the client organization data, this information was

maintained and kept current by the NARDAC's Client Liaison Officer.

The last criterion, number of interviews to conduct, was constrained by a

number of factors:

*Number of days available to conduct the interviews
*Availability of the clients for the interview

Length of the interview
*Travel time window required between interviews (during normal working

hours)

In most cases, the Client Liaison Officer of the NARDAC was in a better position to

juggle these constraints and therefore coordinated appointments with the clients and

arranged the interview schedule. This schedule included interviews with 28 client

organizations, the list of which is summarized in Appendix B. Each of us
interviewed the client organization's POC, some of whom brought in members of

their staff to provide input during the session.

After the appointments with the clients were scheduled, the Client Liaison

Officer provided us a list containing the names and addresses of the clients to be
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interviewed. Shortly thereafter, we contacted each client by phone to personally

introduce ourselves and to explain the nature of our research. Following these phone

calls, we mailed each client a letter containing the purpose of the interview, in

particular, to obtain their views regarding the factors that they, as clients, would

use to evaluate the services provided by their NARDAC. A sample letter can be

found in Appendix C. A week before the interviews, we again called each client to

verify receipt of the letter and to confirm the date and time of our interview. This call

also gave the client the opportunity to ask specific questions about the interview or

our research and allowed for any last minute rescheduling of the appointment if

required.

To ensure efficient use of time during the interview and to facilitate data

collection/recording, forms were used which we had prepared beforehand to guide us

through the interview. These forms served to assist us in collecting background

information regarding the clients (see Appendix D) and their views on what particular

factors contributed to their satisfaction with NARDAC services (see Appendix E). In

addition, the forms were used to ensure consistency in the types of informnation asked

of the client. In certain instances, interviews were taped but not before receiving

permission from the client. In no instance was permission denied.

2. Factor Validation

During the interviews, we asked each client to comment on the nine factors

which we had previously compiled during the process described in Section B and to

indicate whether each factor influenced their satisfaction with the NARDAC's
performance in providing services. The client was also asked to identify any other

factors which were not included in the original set and did influence their state of

satisfaction. We then requested each client to rank all the factors by order of
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importance. In some cases, clients were strongly inclined to group several factors

equally important under the same ranking. Other clients felt that some of the factors

were not pertinent to their current requirements and therefore excluded those factors

from their ranking.

Following the completion of all the interviews, we compiled a tabulated list

of factors that were ranked important to client satisfaction by each client. The

compiled list provided us an across the board ranking of all the factors to help in

determining which factors were considered most important by the clients. To obtain

a composite ranking of the factors, we averaged the rankings given by the clients on

each factor. The composite ranking of the top six factors included:

Ranking Fatr
1 Timeliness and quality of products and services

2 Technical support

3 System design and programming expertise

4 Ease of obtaining services

5 Customer support
6 Cost of ADP services

We ascertained that the highest ranked factor was, in fact, two separate

factor dimensions, Timeliness and Quality. By incorporating these dimensions as

separate factors, a modified list of seven factors was obtained. The remaining factors

in the original set were not discounted. They were determined to be too specific in

scope and were therefore considered to be candidate subelements (items) relating to

one of the seven factors.



3. Item Development and Validation

Our next step was to identify specific items obtained from the interviews

which related to the NARDAC's performance and which were measurable. The

information was extracted from client comments documented on the form we used

during the interviews (see Part 4 of Appendix E) and obtained in taped sessions.

Working with our own individual set of interview data, we placed each item on a 3

by 5 card. When this was completed, we compared our sets of items for redundancy

and clarification, while referring to information from other surveys and relevant

literature. Our sets were then consolidated into a set containing forty-two

performance-related items which were then categorized under one of the seven

factors we had identified in the previous process. In those instances when items

could not be placed under a category because of the factor's Specificity, we redefined

'I the scope of the factor and broadened its applicability to include the item. The

factors, as modified by this process, are listed below.

" Timeliness of Products and Services
" Quality of Products and Services
" Technical Proficiency

"Hardware, Software and Communications Technology
" Accessibility

0 Customer Support

" Service Level Managemrent

The final set of items and modified factors established the client satisfaction

domain for the NARDACs and provided the fundamental basis of what to measure in

order to gauge the level of an individual client's satisfaction. The key elements of

this set, which is presented in Appendix F and discussed in the following sections,

4~ ~ formed the foundation for the construction of the measurement instrument.
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D. MEASUREMENT INSTRUMENT

Several different measuring instruments were investigated through literature

searches and reviewing surveys currently being used in the government and private

industry to determine which instrument would best suit our study. Buzzell, Cox and

Brown assert, the more structured the measuring instrument is, the more accurate the

output [Ref. 26]. Typically, in marketing measurements, it is important to have a

measure of the degree of the response. To aid in this type of measurement, degrees

of response are scaled to make more or less discriminations. Three of the most

common marketing measurements are variants of the Semantic differential scale,

Likert scales and Paired comparisons (see Figure 3.1). According to Buzzell, Cox

and Brown, however,

Although it is possible to attach numbers to such a verbal scale for
purposes of analysis, it should be remembered that this is still an
ordinal scale, strictly speaking, and estimates with regard to intervals
or degrees of response are simply estimates. Quantify them if you
will, but there is no direct means of determining the validity of such
quantifications.

There are several methods of collecting data for the instrument. The most

common ones used in marketing research are personal interviews, telephone

interviews and seladministered questionnaires (mail surveys). Listed in Figure 3.2

below are some of the advantages and disadvantages of each method, as cited by

([Ref. 27] and [Ref. 28]). The surveys that we found currently being used in the

government and industry were all self-administered questionnaires. In the

government, cost and time restraints seem to make self-administered mail

questionnaires more prevalent.

1. Questionnaire Development Standards

Due to the limited resources available at a NARDAC to conduct surveys,

,/ self-administered questionnaires would be the easiest to implement. There are
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SEMANTIC DIFFERENTIAL SCALE

"Would you rate General Motors as being:

Progressive - - - - - - Conservative
1 2 3 4 5 6 7

Strong - - - ____ Weak?"
1 2 3 4 5 6 7

LIKERT SCALE

"Ajax is an excellent cleanser."

Agree extremely strongly
Agree fairly strongly
Agree
Undecided
Disagree
Disagree fairly strongly
Disagree extremely strongly

PAIRED COMPARISONS, e.g.,

Do you prefer Brand A or Brand B?
Do you prefer Brand C or Brand A?
Do you prefer Brand B or Brand C?

Figure 3.1 Commonly Used Types of Rating Methods and Scales.
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1. Personal interviews

Advantages:
* They tend to allow the use of a more representative sample.
* Achieve higher return rate.
- Produce fewer incomplete questionnaires.
* More questions can be asked.

More complex measurement methods can be used.
• Verification or responses may be made more readily.

Disadvantages:
• More costly.
• Subject to interviewer bias, error and cheating.
* Subject to response bias.

2. Telephone interviews

Advantages:
• Can be conducted quickly.
• Relatively low cost.

Disadvantages:
• Sample bias.
* Usually must be brief.

3. Self-Administered questionnaires:

Advantages:
a Least costly.
- Avoid interviewer bias.
a Larger number of respondents can be reached.
• More convenient to the respondent.
• Requires a smaller staff for administering.

Disadvantages:
• Sample is almost certainly not likely to be "representative" unless follow

up is done.
* Must be carefully designed and pretested to avoid confusion on the part

of the respondent.

Figure 3.2 Data Collection Methods (Advantages and Disadvantages)

2I
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several methods of conducting a self-administered questionnaire. The questionnaire

could be administered to a group of respondents gathered at the same place at the

same time (e.g., at a NARDAC Client Council/Advisory Board meeting). They

could also be hand-delivered at the respondent's office to be completed and picked up

at a later time. Mailing is another option, or a combination of mailing and one of the

above methods can also be used. [Ref. 23: p. 159] The questionnaire can be hand-

delivered, where it could be explained and any questions answered, and then mailed

when completed. The questionnaire designed for the NARDACs was based on the

premise that the survey would be mailed with limited intervention required by the
NARDAC. The following criteria was used in developing the NARDAC Client

Satisfaction questionnaire:

* Instructions for completing the questionnaire must be clear and concise.
* Scales must be easily understa-dable and unambiguous.

" Questions will be closed-ended and as easy to answer as possible.
" Definitions will be provided as required.

" Comment section will be provided.
" The number of questions should be held to an absolute minimum.
* Questionnaire must have an overall professional appearance (i.e., neat and

legible).

Since the majority of the questionnaire respondents are considered middle

to upper level management within their organization (GS- 12 to GM- 15), we felt a

self-administered questionnaire would provide us with the needed information with

minimum intrusion on their schedules. In this regard, we felt it was important that

the instructions were self-explanatory and the questions easily answered. According

to Arlene Fink, "A self-administered questionnaire that is hard to read can confuse or

* irritate respondents. The result is a loss of data." [Ref. 28: p. 44] We tried to
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formulate the questions in the respondents' own vernacular. Definitions of certain

terminology and phrases were provided to help alleviate any ambiguities. We also

felt it was important to provide the respondent with an opportunity to comment on

any of the items in the questionnaire or provide additional information since the

questions were closed-ended. Additionally, the questionnaire had to make a good

visual impression. Since the questionnaires are distributed to valued NARDAC

clients, we felt that if the appearance made a bad first impression, then response rate

could possibly suffer.

2. Questionnaire Format

The questionnaire measures the respondents level of satisfaction with respect to a set

4 of forty-two performance related items. These items are grouped together into seven

categories or factors as described in section B (Factor Identification) above.

Although we were concerned with the length of the questionnaire, we allowed

adequate space between questions for comments and to prevent the questionnaire

from looking cluttered. The questionnaire is eight pages long or four pages copied

back-to-back. It is widely acknowledged in the social research community that an

7 improperly laid out questionnaire can not only confuse the respondents, but also

make the scoring of the questionnaire more error-prone and time consumning. One of

the most common questionnaire formats is one where the respondent is asked to

check one response from a series [Ref. 27: p. 205]. Eacti item is scored using a five-

point Likert scale. A not applicable box is also provided. According to Babbie,

boxes, adequately spaced apart, are the best for the respondent to answer. The scale

is measured from one to five, where five is very satisfied, and one is very

dissatisfied. The respondents are asked to place an X in the box which most

appropriately describes their level of satisfaction with that item. The scales are laid
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out vertically to the side of each item to facilitate scoring of the questionnaire. Key

4. words and/or phrases were underlined in each item to help focus the respondent's

attention on the major point the item is measuring (see Appendix F).

3. Questionnaire Critique

After the first draft of the questionnaire was completed, it was sent out for

review to all nine NARDAC Client Liaison Officers/Marketing representatives, and to

various Naval Postgraduate School faculty (see Appendix C). Generally, the

comments from the NARDACs were favorable. Most felt we had developed a

comprehensive questionnaire and had addressed the major issues presently

concerning the NARDAC clients. The majority of the comments focused on the

format and length of the questionnaire. Although some of the NARDACs indicated

4 there were some questions that might be redundant, none of them indicated which

ones were the culprits. One NARDAC felt the sentence structure of the items was

too choppy and short, and another suggested we include an overall rating question at

the end of the questionnaire. Surprisingly, the majority of the comments regarding

item construction came from the Naval Postgraduate School faculty. It was pointed

* out that many of our items were asking the respondent to rate more than one aspect in

a single item. For example, in item twelve, the respondent is asked to rate the formnat

and the quality of the Chargeback Report. The respondent may feel that the format is

satisfactory, but the quality is not. Other comments dealt with the lack of definitions

regarding the meaning of certain terms, and the order in which the questions were

presented. The above comments were incorporated into the second draft of the

questionnaire. Comments referring to the implementation of the questionnaire were

disregarded because they fell outside the scope of our study (e.g., adding an internal

routing stamp).
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4. Questionnaire Second Draft (Short Form)

The second draft of the questionnaire looked considerably different from

the first version (see Appendix G). It is divided into three major sections. The first

section still measures the respondents level of satisfaction with respect to a set of

performance related items, but the three comment lines have been dropped, two

additional questions were added, and the ordering and grouping of the questions

were changed. These revisions made the questionnaire appear to be shorter - four

pages long or two pages copied back-to-back (Short Form ). The items are stillII grouped together into seven categories or factors, but the names have changed.
Although the length of the questionnaire was a concern, we did allow adequate

spacing between questions to prevent the questionnaire from looking cluttered. The

response boxes formed a matrix down the right side of the page to facilitate the

scoring of the questionnaires. The scale was repeated at the top of each page for the

convenience of the respondent.

A new section was also added to the Short Form. In Robert Alloway's

paper, Defining Success for Data Processing, he discovered that in the six companies

that he studied, all were violating the fundamental rule of management, ".. .identify

which activities are most important and allocate resources to ensure good

performance on those activities." [Ref. 29: p. 1] Thus, the second section of the

questionnaire measures the relative importance of each of the seven major categories

described in the first section of the questionnaire. Again, each category is scored

using a five-point interval s~.ale. Boxes are provided for the respondents answers.

The scale is measured from one to five, where five is critical, and one is irrelevant.

The use of the second section will be described in detail in Chapter V. The data from

this section will not be used in the computation of the index; it will only be used as a
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management tool. The last section of the questionnaire permits the respondent to

make comments about any item(s) or general comments about the service provided

by the NARDAC. The trailing edge of the questionnaire provides the NARDAC with

pertinent administrative information regarding the respondent.

5. Final Review of Questionnaire

A revised long form I and the short form were sent out to all NARDAC

Commanding Officers (COs) and NAVDAC for one last review before the pilot

survey was conducted. During a NARDAC Board of Directors meeting, the COs

decided that the scale identifiers at each extreme did not demonstrate enough

differentiation from the other identifiers. Therefore, the words extremely satisfied

and extremely dissatisfied replaced the identifiers very satisfied and very

dissatisfied. They also changed the middle identifier from Neither Satisfied Nor

Dissatisfied to Neutral. They felt this wording would be be easier to interpret by the

respondents and NARDAC management. Other changes that were made included the

definition of factors and items, the rearranging and regrouping of items, and the

revision of some of the factor names. One additional factor was also added. The

short form of the questionnaire was unanimously approved. They felt that the long

form would be too overwhelming for most of their clients. However, they still

would like to use the long form for specific clients from whom more data is required

to help identify and resolve discrepancies.

SThe revised long form is the original questionnaire with onl content changes
made. The format remained the samne (see Appendix H).
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k 0' IV. QUESTIONNAIRE EVALUATION

N This chapter describes the methods we employed to evaluate the measurement

instrument, the client satisfaction questionnaire. As discussed in the preceding

chapters, this instrument was developed to capture the domain of client satisfaction

for the NARDACs and the distinguishable elements (items) that influence this

domain. The administration of the questionnaire to a group of subject clients at a

pilot site and the evaluation of the questionnaire based on the scored results are

presented. The results were analyzed using several statistical software packages.

STATGRAPHICS, a personal computer (PC) based statistical graphics system, and

the Statistical Package for Social Scientists (SPSS-X), a mainframe computer

program, were used in performing descriptive statistics, construct validation tests,

V., and reliability tests. In addition, various microcomputer programs were augmented

to provide other tools for the evaluation of the measurement instrument.

A. PILOT DESCRIPTION

a. To collect the data for evaluation of the questionnaire, we used a self-

administered mail survey. One NARDAC site was chosen to pilot the measurement

instrument, consisting of fifty-two client organizations which formed the sample

population. Although we realize that a nationwide survey would provide us with a

greater sample size to item ratio and more statistically sound test results, time and

schedule constraints and the lack of physical resources compelled us to preclude

exercising this alternative. Nevertheless, we felt the pilot sample size was sufficient

for an initial evaluation of the instrument. Considering geographical proximidty, the
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clients serviced by NARDAC San Francisco were therefore selected as the subject

group for evaluation of the questionnaire (see Appendix I).

1. Pilot Administration

After receiving approval from the Commanding Officer of NARDAC San

Francisco to conduct the pilot, we obtained a list of active clients from his Client

Liaison staff. Information from this list included the name of the client organization,

name of the organization's POC, mailing address and telephone number.

Additionally, the staff supplied us with supplemental profile information on each

client. The profile data consisted of current fiscal year revenues earned to date from

the clients and types of services provided to the clients by the NARDAC.

Once the NARDAC Board of Directors gave us the approval to proceed

with the pilot testing, we mailed each client a pilot survey package that consisted of a

cover letter, the self-administered questionnaire (see Appendix J) and a pre-

addressed return envelope. In the cover letter, we requested each client's cooperation

in completing the questionnaire to assist us in evaluating the measurement

instrument. The client was also asked to critique the questionnaire in terms of

content, presentation and format. A sample of the cover letter is presented in

Appendix C.

The survey packages were posted to the clients ten days before the

requested return deadline which allowed the respondents at least one full work week

to complete and return the questionnaire. The return envelope was provided to

accelerate the return time.

2. Pilot Response

Of the fifty-two survey packages mailed, we received twenty-six completed

questionnaires which seemed to suggest a fifty percent response rate. Current survey
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research guidelines on percentage return rates indicate that fifty percent is an

acceptable response rate. Babbie suggests that a response rate of seventy percent or

more is very good, a response rate of at least sixty percent is good and a response

rate of at least fifty percent is adequate for analysis and reporting. He does caution,

N' however, that this yardstick is only a rough guide which has no statistical basis. The

accepted practice in computing response rates is to omit all those questionnaires that

could not be delivered due to bad addresses and the like. This number is subtracted

from the initial sample size to obtain the net sample size. Then, the number of

completed questionnaires is divided by the net sample size to produce the response

rate. [Ref. 23: p. 1651 Although the number of questionnaires we received was far

below the number we expected, we felt that this could have been attributed to the

timing of the pilot survey which occurred during the Christmas season (early

December). To substantiate reasons for adjusting the net sample size, it was

necessary for us to obtain concrete evidence for the number of omitted non-

responses. To accomplish this, we made numerous attempts to contact by phone

those clients who had not responded. In many cases, we were unsuccessful in our

efforts due to busy signals or no answer. In those few instances when we were able

to contact the client organization, messages were left to the Organization's POC, yet

no return calls were ever received. Some of the client organization POCs who were

successfully contacted indicated that they never received the survey package. In one

specific case, the survey package had been addressed to the client organization

headquarters rather than to the field activity where the organization's POC was

located. Among the non-respondents contacted, we accounted for three clients who

did not receive the survey package. Two survey packages were returned for reasons

of insufficient address or unknown addressee. And lastly, one completed
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questionnaire arrived four weeks after our analysis of the initial set of twenty-six

responses. Our net sample size after adjustment, therefore, was forty-six which

yielded a response rate of fifty-seven percent.

Due to time and schedule constraints, subsequent mailings were not

conducted. Moreover, we determined that the response rate of fifty-seven percent

was acceptable for purposes of our evaluation.

3. Processing of Pilot Data
4.

The twenty-six returned questionnaires were processed in the following

manner. As survey packages were returned and after each envelope was opened, the

questionnaire was reviewed and checked against the master mailing list. Each

completed questionnaire was then assigned a unique client code. The convention

used in assigning the client code was straightforward - a number that represented the

sequence in which the questionnaire was received. The scored results of each

questionnaire were then entered into a microcomputer based spreadsheet (EXCEL)

and saved on diskettes for subsequent processing by various statistical software

programs. The specific software programs and the results obtained from the

processing of the scores are discussed in the next following sections.

B. DESCRIPTIVE STATISTICS

Basic descriptive statistics were used to evaluate the data collected from the pilot

survey.' Frequency distributions were performed on each item in order to uncover

any irregularities in the responses. What was found, was an unusually large number

of not applicable (N/A) responses had been given for many of the items. Figure 4.1

The descriptive statistics developed from the pilot survey are proprietary
,p, information of NARDAC San Francisco, and will not be disclosed in this thesis.
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shows a histogram of all the items and their associated percent of not applicable

responses. A three-step process was used to determine the cause of the high NIA

response rate.

The first step was to isolate those items that had an unusually large number of

not applicable responses; the mean was chosen as the break-point. Any item which

had a not applicable response rate above 31.4 percent was coded with an asterisk on

the histogram as shown in Figure 4.1 (i.e., items 5, 6, 9, 17, 18, 19, 20, 21, 22,

23, 25, 26, 27, 29, 38, and 42). Table 4.1 shows the break-down of the isolated

items by factor.

.4 It was interesting to note that all of the items for the factor Quality of Products

and Services, and three out of the five items for the factor Timeliness of Service, fell

above the mean (31.4%) N/A response rate. Problems discovered in item

construction for these two factors will be discussed in Section D of this chapter.

The next step was to see if there were any relationships between the sixteen items

listed in Table 4.1 and the respondents which contributed significantly to the NIA

response rate for those items. Figure 4.2 shows the number of N/A responses for

the sixteen isolated items by respondent. Again, the mean was chosen as the break-

point to separate those respondents that had a significantly large number of N/A

-a. responses. The asterisks in Figure 4.2 indicate which respondents fell above the

mean (9) rate (i.e., respondents 1, 2, 3, 4, 5, 7, 8, 11, 12, 13, 21, 22, 23, 24, and

25).

During the last step, we looked at the profile of the respondents isolated in the

previous step to determine what may have caused these respondents to answer N/A to

S. so many items. Table 4.2 lists all the pilot respondents (by code), NARDAC San

Francisco's fiscal- year-to-date (FYTD) revenue for that respondent, and the type of
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TABLE 4.2 Pilot Client Profile Data

CLIENT CODE FYTD REVENUE ($000) SERVICE PROVIDED

1 23 Risk Assessment
2 5 Training
3 2 Study
4 1 Programming
5 0
6 46 Training & Procurement
7 2 Training
8 17 Training
9 10 IRC Support/Sperry
10 5 Labor
11 14 Study & Procurement
12 1 Programming
13 117 ADP Security Risk

Assesment

14 26 Programming
15 24 IRC Support, Procurement, Tech

-" Support
16 172 Programming, Telecom, Key-

Entry, Burroughs, IV Phase
17 6 FYPR-Sperry
18 34 Sperry, Comlines, Terminal
19 1 Sperry
20 5 Labor, Misc, Telecom

a:.. 21 21 Procurement, Training
22 8 IRC Support, Procurement
23 293 Programming, Procurement
24 6 Training
25 0
26 17 IRC Support, Procurement

Mean 32.9 For all respondents
Mean 7.7 (Except for respondents 13

& 23)
Sum 856 For all respondents
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service provided. The respondents in bold type are the ones isolated in step two.

The following observations were made:

The mean FYTD Revenue for all the isolated respondents (except respondents
13 and 23)1 was $7,700. As compared to the total mean for all respondents,
these are relatively small clients.

Forty percent of the highlighted respondents only received training as a
service. The questionnaire does not accommodate training services as well as
other services provided by the NARDAC. This problematic area will be
addressed in Section D of this chapter. It should also be noted that many of the
NARDACs distribute separate surveys for clients receiving training.
The contract for respondent 3 had not begun at the time the pilot was
conducted.

" The contracts for respondents 5 and 25 have been cancelled.

TABLE 4.1 Break-down of Isolated Factors.

FACTOR ITEM(S)

Accessibility 5

System Resources 6, 9

Cost Management

Quality of Products and Services 17, 18, 19, 20, 21, 22, 23

Timeliness of Services 25, 26, 27

Responsiveness 29

Staffing 38

General Business Practices 43

I Respondent 13 had a one time contract for ADP Security Risk Assessment and had
little interaction with NARDAC San Francisco. Respondent 23 had a large hardware
procurement which accounted for 75% of his total FYTD revenue. It was felt that these
two respondents' relatively high FYTD revenue was not the norm and were disregarded in
the computation of the mean for the isolated respondents.
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It would be premature to make any widespread conclusions about the quality of

the questionnaire from this phase of the evaluation since the number of respondents

(26) from the pilot survey was small. Further testing of the instrument with a larger

sample size will be required in order properly evaluate the questionnaire; however, it

is clear that there are problems with some of the items in the factors Quality of

Products and Services and Timeliness of Services. These issues will be addressed in

Section D.

Generally, the comments about the questionnaire were quite favorable. Only

seven out of the twenty-six respondents actually commented on the construction of

*0 the questionnaire. Of those who commented, over seventy percent thought the

questionnaire was well prepared. A typical comment was, 'Your questionnaire was

quite thorough, easy to read, and concise...the instructions were fine ...... Only one

respondent (#12) felt the questionnaire was too long, but he is a new client and

* answered thirty-one of the forty-four items on the questionnaire with a not applicable

response.

-~ C. VALIDATION AND RELIABILITY PROCEDURES

The next step in the evaluation of the instrument was to test the questionnaire for

its validity and reliability. In this study, we examined content validity or face validity

and construct validity. Cronbach's alpha was used to examine reliability.

'a 1. Content Validation

- :-:Content validation is determined from the content and operations of the

measurement instrument [Ref. 15: p. 1561. Others, such as Babbie, refer to content

= validity as face validity or logical validity. For instance, if we were indeed interested

in measuring client satisfaction of those clients supported by the NARDACs, then

from a logical point of view each of the items considered should appear on its face to

44



F~ ~ ~~~~~~~~~~~~~~~~~~~- -AWv~~x~' ~- rw. ~ . ~.~ i ~3TW YA..~P

indicate the respondent's satisfaction with the services provided by the NARDACs.

[Ref. 23: p. 256] The content of the measurement instrument, therefore, has to be

designed to include all important items or attributes affecting a client's satisfaction

with the NARDAC support. As described in Chapter 111, this has been the

underlying theme of our methodology to identify those items and to test the list of

items for completeness.

The items were examined, prior to the pilot, by independent groups of

experts as the initial phase in validating the completeness of the items list. This

follows a similar approach used by Pearson in which independent assessments and

the collective experience of expert groups provided different perspectives to

counterbalance any significant omissions that could have occurred. [Ref. 16: p.891

The first group of experts was selected on the basis of their experience in ADP and

interaction with the clients. This group was composed of all the NARDAC Client

Liaison Officers who reviewed the initial draft of the questionnaire. The same

questionnaire was reviewed by another group of experts in the academic environment

* with research and consulting experience in the fields of data Processing, survey

research and statistics, and organizational management. This second group was

comprised of faculty in the Information Systems, Operations Research and

-' Administrative Sciences curriculums at the Naval Postgraduate School. Based on the

comments and recommendations from the first two groups of experts, the item list

was modified and the questionnaire revised. The revised questionnaire was then

reviewed by a third group of experts with extensive experience in the data processing

field and management in the Navy and with a history of formal interaction with client

organizations. This last independent body of reviewers was made up of the

Commanding Officers of the NARDACs and the NAVDAC staff, in essence, the

44



NARDAC Board of Directors. Details of these reviews are described in Chapter 1IH,

Section D, Parts 3 and 5. The modifications recommended by the three review

groups and the independent assessment of the completeness of the item list indicated

that the important items influencing a client's satisfaction with NARDAC services

had been identified and validated.

'I, The other aspect of content validity deals with the logical soundness of the

operations for measuring the content of the items. To establish the operations for the

measurement of this content, the Likert Scale methodology was used. The selection

of this methodology for appropriateness and the development of the measurement

instrument is described in Chapter 111. On the basis of this approach. we determined

that this measurement process w-s further evidence of content validity, although

'p. subjective in nature.

Content validity was likewise performed by the clients themselves during

the pilot phase of the measurement instrument. The clients participating in the pilot

were asked to critique the questionnaire by providing an assessment of the following:
* Clarity of item phraseology
* Appearance of item redundancy

* Omission of critical items

.1 Readability of the survey and ease of completion

0 Clarity of the instructions

Their assessment of the above items addressed the questionnaire's content structure

and completeness of items; therefore, further evidence of content validity had been

achieved.
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2. Construct Validation

In the previous section, content validity of the measurement instrument and

the process in performing this test for validity was described. Construct validity

focuses on the nature of the items being measured and the extent to which these

particular items relate to one another. Thus, it attempts to measure the correlations

among many independent items to determine whether these items are strongly enough

related to describe a particular relational concept. In this case, construct validation

was used to determine how strongly each of the forty-four items related to one

another and to each of the eight factors. Factor analysis was the technique employed

in an effort to perform this type of validation.

a. Factor Analysis Description

Factor analysis is a multivariate statistical tool that analyzes

interrelationships among many items (e.g., questionnaire responses) and then

explaining these items in terms of their common underlying dimensions (factors)

[Ref. 31: p. 4271. It is, in effect, a simultaneously processed item interdependence

technique that tells which item responses measure the same factor and to what extent

they measure these factors.

In examining the pilot responses for construct validity, we performed

factor analysis on the forty-four item scores for each of the twenty-six respondents.

This was accomplished using the factor analysis software module in

STATGRAPHICS on a Zenith 248 microcomputer and the SPSS-X factor analysis

program on an IBM 3033/438 1 computer. The purpose of these trials was to

determine if there was indeed some logical pattern among the forty-four items

intercorrelations and to see what dimensional factors would be generated based on

the intercorrelations of these empirical input. STATGRAPHICS allows the use of
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the original item responses and prompts for the number of factors to extract in the

analysis. SPSS-X performs similarly and, as an addition, provides the feature of

generating the number of factors automatically.

b. Factor Analysis Procedures

The forty-four item scores for each of the twenty-six respondents were

entered into a file for processing by the statistical software programs. In the case of

STATGRAPHICS, these entries were simultaneously stored by the software

program to the work diskette. Parameter specifications used for the factor analysis

runs were Pairwise (to handle N/A items) and Varimax rotation. The output in

Pearson Coefficient format (available on SPSS-X only) contained more meaningful

information for evaluation. The interested reader is referred to the

STATGRAPHICS User Guide [Ref. 321 and SPSS User Manual [Ref. 341 for more

details on the various factor analysis parameter options.

c. Interpretation of Factor Analysis Output

The output of a factor analysis program is presented in matrix form and

consists of several key components. The columns represent the factors (artificial

dimensions) generated from the observed relations among items. The values under

each factor column represent the correlations between each item and each factor and

is referred to as the factor loadings. In examining the output, one can determine the

meaning of a given factor based on those items that load highly on it. Babbie points

out that the generation of factors, however, has no reference to the meaning of the

item, only their empirical associations. Furthermore, he offers two important criteria

to consider while evaluating this data.
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0 A factor must explain a relatively large proportion of the variance found in the
items, and

0Every factor should be more or less independent of every other factor. [IRef.
23: p. 3281

Although the interpretation of the complex interrelationships found in

the factor analysis matrix output is no simple matter, the following provides a step-

by-step method for evaluating the data.'

1 . Examine the factor matrix. Each column denotes a separate factor. The values
beneath the columns are the factor loadings for each item on each factor. The

numbers on the left margin of the matrix represent each of the 44 items in theI questionnaire.
2. Begin the analysis by starting at the first item on the first factor and move

horizontally from left to right, looking for the highest loading for that item on
any factor. For sample sizes less than 100, the lowest factor loading to be
considered significant would be ± .50. If the highest loading is significant,
underline it.

3. Proceed to the second item and, again moving from left to right horizontally,
look for the highest loading for that item on any factor and underline it.
Continue the procedure for each item until all the items have been underlined
once for their highest significant loading on a factor. Some items may have
several loadings.

4. Identify items that have not been underlined (those that do not load on a factor).
If the item is considered important, leave the item as is. If the item(s) are
considered of minor importance to client satisfaction, the item(s) may be
eliminated and derive another factor analysis solution with the non-loading
items eliminated.

5. When all significant items are loading on a factor indicating that a factor
solution has been obtained, assign a name or meaning to the pattern of factor
loadings. Items with higher loadings are considered more important. The final
result will be a label or a name that represents each of the derived factors. [Ref.
34: pp. 250-251]

I It is recommended that the expertise of a social researcher be used in interpreting the
factor analysis output.
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d. Pilot Results

The factor analysis execution runs of the pilot data using both

STATGRAPHICS and SPSS-X produced unusable output and therefore

inconclusive results. One explanation for these results could be the small sample size

to item ratio for this pilot (.59 : 1). Hair et. al. emphasizes that, as a general rule.

there should be five times as many responses as there are items (5: 1) to be analyzed

and that this ratio is considered to be somewhat conservative. He further adds that

when dealing with smaller sample sizes and a lower sample size to item ratio, any

findings should be interpreted with caution. [Ref. 34: pp. 250-2511] Ideally then, a

preferred sample size to ensure a more meaningful and empirically sound evaluation

of the questionnaire should be at least 220 (i.e., 5 times 44 items).

-~ 3. Reliability Testing

* According to Kerlinger, "reliability can be defined as the relative absence of

errors of measurement in a measuring instrument". In other words it is the accuracy

* or precision of a measuring instrument. [Ref. 30: p. 405] There are basically two

types of reliability tests that can be performed: test-retest method, and the internal

consistency method (Cronbach's alpha). According to Carmines and Zeller, test-

retest method is one of the easiest ways to estimate the reliability of empirical

measurements [Ref. 31: p. 37]. In this method, the same survey is given to the same

set of respondents after a period of time, and the correlation between the scores is

obtained. If exactly the same results are obtained on the two admidnistrations of the

survey, the test-retest reliability coefficient will be 1.00 (i.e., perfect reliability). The

problem with this method is that the respondent's perception of client satisfaction

-~ will presumedly change over time based on the quality of services provided by the

NARDAC. Thus, a low test-retest reliability correlation may not indicate that the
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reliability of the questionnaire is low. The test-retest method can also be expensive

and impractical to administer.

A much better method of determining reliability is the measurement of the

amount of error in the instrument. The amount of error in a measure can be

determined using Cronbach's alpha test applied to interitem correlations, which can

be expressed as follows:

p = where
[1 + p'(N - 1)]

N = the number of items

p' = the mean interitem correlations.

The value a will vary between .00 and 1.00, when the mean interitem

correlations' are between zero and one. The value a at 1.00 is perfect reliability, but

a reliability score of .80 is considered acceptable for basic research [Ref. 15: p.7881.

As with the factor analysis procedure, the reliability test was performed, but because

of the small sample size, the results were inconclusive. It is recommended, however

that a reliability test be performed on the instrument prior to implementing the Client

Satisfaction survey. The ratio of sample size to number of items should be at least

(5:1) or greater. Reliability testing is not available in the STATGRAPHICS program

however; it can be easily tested using procedure RELIABILITY on SPSS-X. The

Alpha model (Cronbach's alpha) is the default model in procedure RELIABILITY.

I To find the mean interitem correlation, the correlation coefficients are summed and
divided by the total number of coefficients.
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D. REVISED QUESTIONNAIRE

The frequency distributions calculated in section B above highlighted two factors

that displayed an usually high rate of not applicable responses: Quality of Products

and Services and Timeliness of Services. Each item within these two factors were

carefully examined and compared to the profile of the respondents which answered

not applicable to those items. From our analysis, we concluded that clients, such as

those receiving training or Information Resource Center (IRC)' assistance, had

difficulty answering the questions in those two factors.

As a result, questions 18 and 28 were identified as being too specific and were

revised to broaden their applicability. Figure 4.3 illustrates the changes made. Of

course, further testing of the instrument with a larger sample size will have to be

performed to further refine the instrument, but we feel these preliminary changes will

reduce the number of not applicable responses for the factors, Quality of Products

and Services and Timeliness of Services. See Appendix K for the revised

questionnaire.

I The IRC at NARDAC San Francisco was created to help Navy commands and
other government agencies to deal with the microcomputer revolution. Basically, it helps
the client take full advantage of the productivity enhancement capabilities of a
microcomputer.
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QUALITY OF PRODUCT AND SERVICES
(NARDAC's ability to deliver reliable services and excellent products)

CURRENT: 18. The quality of NARDAC's data processin, services.

REVISED: 18. The quality of NARDAC's services.
(Services include training, Information Resource Center (IRC)
assistance, data processing, Client Liaison services, studies, etc.

TIMELINESS OF SERVICES
(NARDAC's ability to be punctual and "schedule conscientious" with its products
and services)

CURRENT: 28. Timeliness of Je~~iierbak from NARDAC.

REVISED: 28. Timeliness of services from NARDAC.
(Services include training, Information Resource Center (IRC)
assistance, data processing, Client Liaison services, studies, etc.

'S

Figure 4.3 Changes to items 18 & 28.
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V. DATA ANALYSIS TECHNIQUES

A. INDEX CONSTRUCTION

An index is a composite measure very frequently used in social research [Ref.

27: p. 361 ]. Babbie lists the following advantages of an index:

* Allows a researcher to develop a composite measure of variables.
0 A single data item might not have enough categories to provide the desired

range of variation, but an index formed from several items would.
• Indexes are efficient data reduction devices : several indicators may be

summarized in a single numeric score.

An index is constructed by accumulating scores assigned to individual attributes.

The data from the client satisfaction questionnaire was formulated into an index,

which would empirically describe the level of client satisfaction. The Likert scale

was quantified by assigning values 5, 4, 3, 2, and 1 to extremely satisfied, satisfied,

neutral, dissatisfied, and extremely dissatisfied respectfully; the not applicable scores

were disregarded in constructing the index. According to Babbie, "the Likert format

lends itself to a rather straightforward method of index construction. Since identical

response categories are used for several items intended to measure a given variable,

each such item can be scored in a uniform manner."[Ref. 27: p. 3751 Using the

values above, the scores on the questionnaire were averaged for each factor to arrive

at a factor index:

Fj = l Ijk where

ki

Fj = individual factor index
mj= total number of items for factor i
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L = number of applicable responses
1ii numeric score for item k of factor j

= =1,2, 3,4, 5.

To determine the overall Client Satisfaction Index (CSI), all of the factor indices (Fj)

are averaged:

CSI y Fjwhere

N = number of meaningful factors
(i.e., factors where at least one item was applicable)

i = the number of factors.

The result will be a CS! value between one and five. Each factor was given an equal

weight because there were no substantiating reasons for differential weighting of the

factors. An interpretation of the index is shown in Table 5.1.

TABLE 5.1.
CSI RANGE VALUES INTERPRETATION

4.21 to 5.00 Extremely Satisfied
43.41 to 4.20 Satisfied

2.61 to 3.40 Neutral
f1.81 to 2.20 Dissatisfied

1.00 to 1.80 Extremely Dissatisfied

B. IMPORTANCE-PERFORMANCE GRID

The mpotanc-Peformance Grid was developed by Robert Alloway, from the

Sloan School of Management, Massachusetts Institute of Technology, to help

identify which client satisfaction factors are most important and to allocate resources
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to ensure good performance on those factors (i.e., "prioritizes management's

attention"). [Ref. 291

The last section of the questionnaire is used to collect data which can be used to

develop an importance-performance grid. The respondent is asked to rate the relative

importance of each of the eight performance related factors on a scale of one to five.

These importance scores are then plotted against the average performance scores for

each factor (Fj). After all the factors have been plotted, the grid is arbitrarily divided

into four quadrants. The placement of the axes is a managerial decision based on

what senior management feels are achievable standards of success (e.g., see Figure

5.1). Alloway defines the quadrants as follows:

The upper-right comer is the relative success quadrant. This implies
no change is necessary in importance-performance for these criteria.

The lower-left quadrant is also OK in the sense that lower performance
on these comparatively unimportant criteria is acceptable. My
recommendation for these two quadrants, leave them be, might appear
much too benign until one contemplates the level of managerial
attention and effort required to improve the lower-right quadrant.

The lower-right quadrant is the real killer. These criteria have high
importance but low performance. These are the criteria which ruin a
DP department's reputation, drive users up the wall, seriously impair
DP's ability to deliver, and prevent user managers from receiving their
relevant information.

The upper-left quadrant should receive declining management
attention. Any increased efforts to improve performance here are a
relative waste of resources. Clearly DP management should not steal
resources from the success quadrant for use in the killer quadrant,
rather, DP should reallocate from waste and OK to killer. [Ref. 29:

U." pp. 15-17]

Each client will have a unique profile based on his Importance-Performance Grid

that will focus management's attention on the factors that the client feels requires

'p
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greater attention by the NARDAC. It will also assist the NARDAC in managing

scarce resources.

WASTE SUCCESS * FACTORS

5- s3 m2 1 -Accessibility

2 - System Resources
4 11511
4 57 3- Cost Management

< 4 - Quality of Product
O3- and Services

*28 5- limeliness of Services

6 -Responsiveness

7 -Staffing
OK KILLER 8 -General Business

• - 4 - I ,•Practices
0 1 2 3 4 5 6

IMPORTANCE

Figure 5.1 Importance-Performance Grid [Ref. 29]

In the above example (Figure 4.1), the grid clearly illustrates how the NARDAC

performed on the various factors and the relative importance of each of those

factors'. Using Alloway's definition of the quadrants as stated above, the NARDAC

is performing quite well in the area of System Resources (2) and Staffing (7), which

are viewed as important to the client's mission. Therefore, no change in the resource

allocation is necessary. Accessibility (1) and Responsiveness (6), however, rated

These scores are fictitious and were chosen for illustrative purposes only.
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very poorly in performance. This rating, on face value, would indicate a need by

management to focus more attention in those two areas; however, this particular

client views the two factors as relatively unimportant. Therefore, it would be more

productive to concentrate on the more important factors, Quality of Products and

Services (4) and Timeliness of Services (5). These two factors were rated high in

importance but low in performance and should have management's highest attention.

According to Alloway, resources should be reallocated in order to bring factors in the

killer quadrant into the success quadrant. He suggests pulling resources out of the

waste quadrant. In this area, Cost Management (3) and Timeliness of Services (5)

rated high in performance but low in importance, therefore efforts to improve

performance would be wasting scarce resources.

C. FREQUENCY HISTOGRAM

- Another interesting and informative way to view the data from the questionnaire

is through the use of frequency histograms (Figure 5.2). Histograms are a very

good and quick visual tool that can be used to see how all the respondents answered

a particular item or factor. The frequency histogram fills in the holes where the CSI

leaves off. To illustrate this point, it is plain to see from Figure 5.2 that the clients

are quite satisfied with the accessibility of the NARDAC with sixty-five percent of

the respondents answering satisfied or higher. The histogram could also point out a

poorly constructed item if there was a very large percentage of not applicable

responses.
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FREQUENCY HISTOGRAM FOR ACCESSIBILITY
30

N/A - NOT APPLICABLE

C 1 - EXTREMELY DISSATISFIED

0 20 2- DISSATISFIED
z -

3 NEUTRAL

1 4 - SATISFIED
M 10-

5 - EXTREMELY SATISFIED

N/A 2 3 4 5

SCORES

Figure 5.2 Example Frequency Histogram for Accessibility
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VI. CONCLUSIONS AND RECOMMENDATIONS

A. CONCLUSIONS

In conclusion, the research objectives of this study were accomplished. Client

satisfactioa was defined within a domain of eight factors made up of forty-four

attributes (items). An instrument (questionnaire) was developed to measure these

factors and an index was constructed to derive an empirical measure of client

satisfaction.

Through the process of conducting personal interviews with clients, holding

discussions with NARDAC management, and digesting numerous articles and

journals relating to customer satisfaction, client satisfaction was adequately defined

by eight factors. Forty-four items were developed to further define the factors. A

self-administered mail questionnaire was developed to collect the data. This method

of data collection was viewed to be the easiest and least costly, as far as time and

personnel resources are concerned, to implement by the NARDACs. Due to time

and resource constraints, the survey instrument was piloted at one site, NARDAC

San Francisco, using their fifty-two clients as the sample. Twenty-six respondents

returned the questionnaire, which yielded a return rate of fifty-seven percent after

accounting for undelivered questionnaires. Next, the pilot data was examined using

descriptive statistics. As a result of this phase of the questionnaire evaluation, it was

a' discovered that two factors exhibited a large number of not applicable responses. To

alleviate this problem, two items (18 and 28) were revised to broaden their

applicability. Content validity, or face validity, was achieved by subjecting the

questionnaire to numerous critiques. The critiques were conducted by the nine
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NARDAC Client Liaison Officers, faculty members at the Naval Postgraduate

School, the nine NARDAC Commanding Officers, and by twenty-six client

organizations during the pilot. Construct validity and reliability tests were also

performed, but due to the small sample size to item ratio (.59 : 1), the results were

discounted. Further testing with a larger sample will have to be conducted by the

NARDACs prior to implementing the survey. Several methods of analyzing the

survey data were presented in Chapter V. An index was developed to empincally

represent client satisfaction and a suggested interpretation of the index was provided.

The index is represented by the following equations:

T: kwhere

Fj = factor index for factor j
mj = total number of items for factor j
L = number of applicable responses
Ii= numeric score for item k of factor j,

= 1,2,3,4, 5.

CSI = Fj where• °=1

CSI = Client Satisfaction Index
N = number of meaningful factors

(i.e., factors where at least one item was applicable)
i = the number of factors.

An Importance-Performance grid was presented to help NARDAC management

identify which client satisfaction factors are most important to the clients and how to

allocate resources accordingly to increase client satisfaction. Another informative

way to view the data collected from the survey is to use frequency histograms. The
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histograms can easily identify items that are problematic (i.e., an item with a high not

applicable response rate). As a result of this review, an item may need to be revised

or maybe even deleted from the questionnaire.

B. RECOMMENDATIONS

In this last section of our study, we provide several strongly recommended

strategies for implementing the measuring instrument that has been developed. In

addition, the results and conclusions of our study indicate several areas that may be

pursued for further research.

1. Implementation Strategies

The following is a list of recommendations for measuring and analyzing

client satisfaction for the Navy Regional Data Automation Centers:

*More rigorous and extensive validation of the measurement instrument should
be conducted. With a larger sample size (i.e., at least 220 respondents), the
measurement instrument could be fully tested and evaluated for construct
validity using the factor analysis method and for reliability using Cronbach's
alpha.

*The results of this study and any follow-on actions or plans should be
published for dissemination to the NARDAC clients. This information could
help to bolster general acceptance of the instrument by the client community. It
is especially important that the clients who participated in the interview and the
pilot receive this feedback to show confidence that their comments were used
constructively.

0 The results of this study should also be provided to all NARDAC employees
affected by this study. Such information would help to generate positive
support and interest in this area and foster general acceptance of the
measurement instrument.

A 61



* The measurement instrument should be prepared in booklet form to present a
more professional appearance. The booklet is bound and not loosely attached
together. Moreover, this is the norm in industry and professionally prepared
surveys.

0 Responsibility for the maintenance and administration of the measurement
instrument and its associated database should be assigned to the Client Liaison
Officer of each NARDAC. This provides centralized administration of client
related data and the possible incorporation of the client satisfaction index (CSI)
into the NARDAC's client profile.

0The instrument should be initially administered to all NARDAC clients to
establish a baseline CSI by obtaining 100% participation. From our extensive
research and lessons learned from the pilot, the questionnaire should be
delivered to the clients in person by a NARDAC representative (e.g., the Client
Liaison Officer/staff). This ensures certainty of delivery and provides the
NARDAC representative the opportunity to update profile information
regarding the client. The return of the questionnaire may be accomplished by
mail using pre-addressed envelopes with telephone follow-up, or by collecting
the questionnaire in person on a predetermined date. To keep the CSI database
current, the survey should be administered at least biannually and may be
conducted after periodic Advisory Board or Client Council meetings.

" A cover letter, such as the one in Appendix C, should be attached in front of
the questionnaire.

" The survey results can easily be processed and maintained on a
microcomputer. A microcomputer-based spreadsheet software package, such
as LOTUS 1-2-3, can be used to consolidate the data from the questionnaire
and compute the client satisfaction index. A spreadsheet package with graphics
capabilities can produce visually enhanced output of the data (e.g., CSI
histograms, frequency histograms of respondents, or other graphics relating to
the respondents).

* The measurement instrument should be used to track client satisfaction over
time and circumstance. With trend analysis, the effects of technological or

26
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policy changes implemented by the NARDACs on client satisfaction could be
identified and evaluated.

2. Further Research Areas

The following is a list of recommendations for further research:

The forty-four items of the measurement instrument could be re-examined.
Further examination of the items could provide insight into the characteristics
of each item which could further define client satisfaction. This would be
beneficial in identifying performance elements for the NARDACs.

*The use of the measurement instrument could be incorporated into a
productivity model that would include effectiveness and efficiency measures.
This would allow for the setting of target goals for each NARDAC and the
measurement of progress toward those goals. [adapted from Ref. 16: p. 1911

*The measurement instrument could be tailored to other ADP service
organizations requiring the measurement of client satisfaction.
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APPENDIX A. MAJOR NARDAC SERVICES

DATA PROCESSING SERVICES
TIME SHARING
DEDICATED

ANALYSIS AND PROGRAMMING SERVICES
MICROCOMPUTER
MINICOMPUTER
MAINFRAME

MICROCOMPUTER TRAINING

ADP SECURITY SERVICES
TRAINING
RISK ASSESSMENT ANALYSIS

DATA COMMUNICATIONS PLANNING SERVICES

ADP EQUIPMENT PROCUREMENT ASSISTANCE SERVICES

TECHNICAL CONSULTATION SERVICES

o-
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APPENDIX B. CLIENT ORGANIZATIONS INTERVIEWED

SAN DIEGO:

COMMANDER, NAVAL AIR FORCE, U.S. PACIFIC FLEET

COMMANDER, NAVAL SURFACE FORCE, U.S. PACIFIC FLEET

FLEET ACCOUNTING AND DISBURSING CENTER, U.S. PACIFIC FLEET

NAVAL AIR STATION MIRAMAR

NAVAL AIR STATION NORTH ISLAND

NAVAL AVIATION DEPOT NORTH ISLAND

NAVAL SEA SUPPORT CENTER, U.S. PACIFIC FLEET

NAVAL STATION SAN DIEGO

PERSONNEL SUPPORT ACTIVITY SAN DIEGO

PERSONNEL SUPPORT ACTIVITY NAVAL TRAINING CENTER

MONTEREY:

NAVAL POSTGRADUATE SCHOOL

SAN FRANCISCO:

COMMANDER, NAVAL BASE SAN FRANCISCO

MILITARY SEALIFT COMMAND, U.S. PACIFIC FLEET

NAVAL AIR STATION ALAMEDA

* NAVAL AVIATION DEPOT ALAMEDA

NAVY SUPPLY CENTER OAKLAND

PERSONNEL SUPPORT ACTIVITY SAN FRANCISCO

SHIP INTERMEDIATE MAIENANCE ACTIVITY ALAMEDA

WASHINGTON, D.C.

NAVAL DATA AUTOMATION COMMAND - '

NAVY INSPECTOR GENERAL

CHIEF OF NAVAL PERSONNEL

COMPTROLLER OF THE NAVY

PERSONNEL SUPPORT ACTIVITY, NAVAL DISTRICT WASHINGTON
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NORFOLK:

COMMANDER IN CHIEF, U.S. ATLANTIC FLEET

FLEET ACCOUNTING AND DISBURSING CENTER, U.S. ATLANTIC FLEET

NAVAL AIR STATION NORFOLK

NAVAL AVIATION DEPOT NORFOLK

NAVAL FACILITIES ENGINEERING COMMAND

'p6
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APPENDIX C. CORRESPONDENCE

17 August 1987

Commander
Naval Interview Headquarters
U.S. Atlantic Fleet
Norfolk, VA 23150

Dear Interviewee,

In a continuing effort to better serve their customers, the Naval Data Automation Command(NAVDAC) and the Navy Regional Data Automation Centers (NARDACs) have
undertaken steps to improve customer satisfaction. As part of this effort, they have
requested our assistance in developing an index which will be used as a measure of
customer satisfaction. We are students at the Naval Postgraduate School in the Computer
Systems Management curriculum. We are conducting this research in partial fulfillment of
our Master of Science Degree in Information Systems and in hopes of providing NAVDAC
and the NARDACs with a meaningful and useful tool.

To develop the customer satisfaction index, we must first identify those critical factors
which the c would use to evaluate the services provided by the NARDAC. As
discussed in our phone conversation, we will be conducting a personal interview with you
regarding these customer satisfaction attributes on the <(date* of August otime. We expect
the interview to last approximately one hour. Below, is a representative list of factors
which we feel relate to customer satisfaction. We would appreciate your views on them
during the interview, or any others that you think may be pertinent.

- Computer capabilities (mainframe/mini/micro support)
* Ease of obtaining services
* Systems design and programming
•* Technical support
* ADP consultation and assistance
- Training
* Cost of ADP services
• Customer support
• Timeliness and quality of products and services provided

If you have any questions concerning the interview or our schedule, please leave a message
for us at our curriculum office, Autovon 878-2174/2175 or commercial (408) 646-
2174/2175, and we will contact you as soon as possible.

We appreciate your assistance in this effort and look forward to meeting you on the <date>.

Sincerely,

Prima A. Morris Robert J. Birdwell
LCDR, USN LT, SC, USN
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19 October 1987

Dear Client Liason Officer,

As part of the continuing effort to better serve their customers, the NAVDAC Board of
Directors requested our assistance in developing an index which will be used as a measure
of customer satisfaction. We are students at the Naval Postgraduate School in the
Computer Systems Technology curriculum. The research we are conducting in this area is
in partial fulfillment of our Masters of Science Degree in Information Systems, and will
hopefully provide NAVDAC and the NARDACs with a meaningful and useful tool.

In developing the customer satisfaction index, we have identified those critical factors
which existing customers would use to evaluate the services provided by the NARDAC.
We obtained these relevant data through a series of personal interviews from a cross-
sampling of customers served by NARDAC San Diego, NARDAC San Francisco,
NARDAC Washington and NARDAC Norfolk. These interviews were conducted in the
format shown in enclosures (1) and (2). In addition to the interviews, we have also
conducted comprehensive literature searches, reviewed customer satisfaction
surveys/questionnaires currently in use by government and commercial organziations, and
interviewed a number of marketing and client liason representatives in private industry to
complement our research.

We value your input and field expeerience in the client liason area. Please review the initial
draft of the customer satisfaction survey (enclosure (3)) and forward your comments to us
by 1 November 1987. Enclosed is a pre-addressed, stamped envelope for your
convenience and the timely delivery of your comments. The return date is critical to our
research deadline; therefore, we would appreciate your cooperation in helping us meet our
milestones.

If you have any questions regarding the survey and/or our research, please leave us a
message at Autovon 878-2174/2175 or commercial (408)646-2174/2175 and we will return
your call as soon as possible.

Sincerely,

Prima A. Morris, LCDR, USN

Robert J. Birdwell, LT, SC, USN
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13 November 1987

Commanding Officer
NARDAC

Dear Captain,

We are forwarding two (2) drafts (revised) of the NARDAC Client Satisfaction Survey,
which we developed in response to requirements from the NARDAC Board of Directors,
for your review and comments. Both questionnaires are identical in content but differ in
format. As part of our research, please indicate which questionnaire format (long form or
short form) you prefer and why. As requested by Commander Taylor, please forward
your comments via electronic mail to NARDAC F -arl Harbor by 23 November 1987.

If you have questions regarding the questionnaires and/or our research, we may be reached
at Autovon 878-2174/2175 or commercial (408) 646-2174/2175.

Very Respectfully,

Prima A. Morris, LCDR, USN

Robert J. Birdwell, LT, SC, USN
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7 December 1987

Commander
Naval Client
U.S. Pacific Fleet
San Francisco, CA 94130

Dear Client,

We are students at the Naval Postgraduate School in the Computer Systems Technology
Curriculum currently developing a Client Satisfaction Index for the Navy Regional Data
Automation Centers (NARDACs). The Client Satisfaction Index is designed to measure
each client's level of satisfaction with the products and services provided by the NARDAC.
In order to arrive at this measurement, a questionnaire is used as the instrument from which
the Client Satisfaction Index is derived. This questionnaire was developed based on
comments from NARDAC clients whom we interviewed in your area and other
geographical locations.

Please assist us in validating the Client Satisfaction Survey instrument by completing the
enclosed questionnaire. We also request your personal critique of the questionnaire.
Please commnent on the following:

1. Are there any items you didn't understand?
2. Are there any items you felt were redundant?
3. Are there any items you feel are critical to client satisfaction that were not

addressed in the survey?
4. Was the survey easy to read and complete (format)?
5. Were the instructions to complete the survey sufficient?

Please write your comments directly on the survey below the items you are addressing or at
the end of the survey. We are soliciting your personal comments, therefore a formal reply
from your command is not required. Your comments and the results of your completed
survey will be held in strict confidence, to be used only by us to assess the quality and
validity of the survey instrument.

In order for us to meet our scheduled milestones, please return your completed survey in
the enclosed, pre-addressed envelope as soon as possible but not later than 17 December
1987. If you have any questions regarding the survey or any aspect of our research
efforts, we may be reached at Autovon 878-2174/2175 or commercial (408)646-
2174/2 175.

A'. Thank you for your interest and cooperation.

Sincerely,

Prima A. Morris, LCDR, USN
Or

Robert J. Birdwell, LT, SC, USN
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<<NARDAC COMMAND LETTERHEAD>>

Date

From: Commanding Officer, Navy Regional Data Automation Center, _

To: Commanding Officer, , (Code: XXX)

Subj: CLIENT SATISFACTION SURVEY

Encl: (1) Client Satisfaction Survey

I. As part of a continuing effort to improve our service, please take a few minutes to
complete the enclosed questionnaire.

2. The purpose of the Client Satisfaction Survey is to assist us in determining what
action can be taken to develop more effective ADP support for our customers. Your
response will enable us to better understand your present and future needs. The
questionnaire is designed to snapshot present conditions; therefore, please answer the
questionaire to reflect current conditions.

3. We feel this survey will be mutually beneficial. We appreciate your continued
assistance in helping us serve you.
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APPENDIX D. INTERVIEW INFORMATION SHEET

DATE OF INTERVIEW:
NAME OF ORGANIZATION:

NAME OF INTERVIEWEE:

GRADE/RANK:

CURRENT POSITION:

LENGTH OF TIME
INVOLVED WITH NARDAC:

TYPE OF SERVICE(S):
NARDAC PROVIDES:

~FREQUENCY OF INTERACTION,WITH NARDAC (i.e., daily,weekly):
'.
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APPENDIX E. INTERVIEW QUESTIONS

1. What are the factors or areas you feel that the NARDAC customers should use
to measure customer satisfaction?

2. What is, in your opinion, a satisfied NARDAC customer?

3. Rank the factors in order of importance:

Computer capabilities (mainframe/mini/micro support)
Ease of obtaining services
System design and programming expertise
Technical support
ADP consultation and assistance
Training
Cost of ADP services
Customer support
Timeliness and quality of products and services provided

4. Specifically, how would you evaluate or measure each of the factors?
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APPENDIX F. ORIGINAL QUESTIONNAIRE

beass descibe anXi hehxwiour level of stisfactlon wthacofheolwidttmna

AdItonat OOMMent$ Will WOiMe1.

Customer Sumnort

1. NARDACs understanding of the Un on your command for late or inauste Products 0 -0T APC.,wE

or services. C S IM SATWIMI
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2. NARDACs tiiildjwitt your oommands mission. 0 or APPLICABLE

3. How satisfied are you wei fthelvl assist~anceprvided in preparing proposals for 0 NAPILTAMILaaE

now projects? 0S VnY ssTw

____ ____ ___ ____ __1 02 YSSATED

4. Eujd4jb.to saftsfactoly respond to changes in your specification requiremens. 0 O irAMXLASM

_________________________________________2 C Pitmn11SAT11"MMOlOS5ATSFED

S. Courteous and pratsonsl situde of the NAROAC personnel with whom you deaL. 0 o -arAPntICAU.E

04 SATISM

% C3 VNY O11SAWMNIOATE

S. Promulgation of -eea ios toitobu what iseppeningaround NAROAC 0 o iCrAPPI.AKE

(i.e.. now hardware. systemn softwiare. applicaion softwiare, training. new person nel., MC.) 0 S VINY SAiO
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7. Tiliness ot response tar a request for servce,. 0 WI PLCABLAE

E2 4 SATIFE

8. Lee fateto given to your pFol4d and comimand. 0 o 'T APLICAMLE

___________________________________________________[3_ 5 VERYSAIFE

1m 4 SATISFED

9. Whe~na prolemy msooaled with a NARDAC product or serves is reported, how lan ed 0 O APALCAS.1

are you with the timeiness ndi cuaitv of the resplution? 0 5 IYM SATIFE

____ ___ ___ ___ _ _[1_ 04 SAFE

Servicee Levat Manasente

10. Accurac of the initial planning/cast estMgt*s for your pfoqea requegt. 0 0 NMtAPYAILE

____________________________________________________ C 03 ,EmEn SAWFE .O MTIE

0 2 I ISAWE

p11. Ability to adequately, explain cot and verity ohA=e. 0 o tAPPftCAJ

03 2 oAw
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1VERY DIMTEM

Hardware- Software, and Communication Tschnoloov_
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23. Te~acommunizabwon anetind sIVSSsty/mes my wommans opefuacnal 0 c) Nor onzwLE

needs. 0 M tL,

44 0 AW

TeabnIcal Proficiency-

24. Loyal zommat the teChnil staff. 0 0 W tAW.fE

01 .

80

CA



25. The techical staff is well versed in a bra ac of ADP subject areas. C o PorAPKICAIE

C 5 .0 -Q

526. The techlnical staff is keeping abreast at the lidaat develop ment nf ADP arena. C 0 MTrAPPR.E

C WW

* 27. Ability t o design and develop gaatv. adjirava systems. C W.Kr PPCAKE

: C 2 OAW

28. personnel assigned to your project demonstrated the proper skill level required to C o tarawmxia&

perform the task(s) speatred in the Statement of Work. C 5 M~WW

C 4 SA.

29. Ability of the technical staff to 2gM%=i customer termsilanguage. C NWarAPP9XCAU

C 2

Quality of Pout rdSyle

30. The namvit and acurc of deliverables. C 0 Tr AMIAILE

1. C 2 0UA1i

C 1 IE =M



jS MAINC a~rErIOWSATVA"OSILOV

3 1. Availabilt at online and basti systems (i.e.. the tt time the System is up). 0 0 .0, A.LAcftE

02 0ls.M:IE

32. Qult of stm documflarinarum (e.g.. readabl. CtvOMO up-to-dste). 0 N tCAPPUCAMLE

02 COsAG
01 VENY

33. The performance at your systm(s) cumelly~ runnisng on NAROAC ocmpuitfers. 0 Wt9APPLCAKE

0 2 WTE

34. NARDAC clovailci reliable Old cos stfa~iveili M~W oW~gtm Ow UTes 0211111MOOI 0 0 P.X.&

02

35. Respnse tme of online systems. 0 0 OrAPPLCAI*E

____ ___ ___ ____ ___ __ 4 TAM

01 VVN M

36. M=aim piriormedon cuvm systm(iLe.. reoosvereoain= niotoing 0 W trAPPMxsE

modifications and onetioW.). 0 VE SAW

4 03 tm~~~n SAT UPDtonWssia

01 VIE DSAW

4).82



17 JSrE

37. Qulyof IUW= 0 -W.Umf

115 VERY AU

Timellness of Products and Senties-

38. Adhram*nc to grjcsndl as specified in the Slatsment of Waft. 0 NOFAPP~XAU

0 2 mw

39. Adherarnce to Cmu~~nne~in4~aua 0 N trAPP.CAU.E

0 2 oAw

40. Timhnas. of praes w 0 101CA.M.CAJ

__________________________________________ UA SAYMM

__________________________________________ 3 NErrwA sAUM mo"tm

02 OMAT
01 VINY OinA1

41. 7'ft n~tziatfn of any do"ay in outpMA 0 0 rC AWLCsaJ

01 rC~lLY

42. Reliable and timely' Udawaft f wit 0 Wi ~AFPL.AaE

01 HK*ILY ~

* Thati you for comp"in this survey. The endIOSed alvelap has been provided for your convmnie
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APPENDIX G. QUESTIONNAIRE SECOND DRAFT
SHORT FORM

' AROAC C~ffMT UnW4CW wsveyU_ _ _ _ _

PLEASE PLACE AN X IN THE lOX WHICH4 OEST DESCRI$ES YOUR L SN ~ A17SEAe,77ON WITH EACH OF THE

FOLLOWING ITEMS. (AddidOUi cowNneass Ah2 be mae onRa ati page,.

USA T%% POLLOwING SCALA:

(refer to NAVOACINST S230. 1)

4. The nhsl ia1n.o o NAAOAC ruigiwe to yaw oumnmand. ADC 204 0 20 1[]

S. The quamthy ofVJP~ n~~f al NAROAC. wAD3 AD 4 203 203 13

S. How sawlfied ame you withNIMOAC's ajnertgW ml WAC 50 A0 30 20 10
(0..maf. mM0pJwwI nIooetuwu)

7. NAROAC abi"l to mew your =lmaammed Wtormamon sysmem tuquvemem. wAD 90 4D 320 203 11

S. . The -&g,&rpY of f itwe peck a udabe. wA 20 AD 203 202 13

9, NAROAC'S aigiY to Povie to mast your WAD go ADl 20] 20 10
ommafldu OPetWI neldS.

10. How smWied ame you welt NAOAC's adherec to gM9dWwAD sO 0 AD 2 203 11.

11. NAAACi abW~ to adeqcumely awii n -wd~.wAD 20 AD 30 203 13

*12. The fmga of te Otaayebm Repoft (L&. sany 1 rel wimVWW. wAD3 sO0 AD30 203 CD

13. The cm= o ftl Chltabed RePut WAD s 0 313213 113

14. The curAfOLLM NAROAC diaigee Wo PmadUCI AdSe.4K- WAD0 sO 20331 23 ill
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IMANDAC CLIENT UTWAC~TMV IUm'U

USE THE FOLLOINSA L:

W4A NOT APPLCABE S VERY SATIM 4 SAI BF 3 tETIERSA1WSFIENIMOISATWIE 2 0SAYMME 1 VERY DISATM

I5. Flexibily in WOaagmg for IseVCS 5*4.. fixed-gince cnrC tiered me stincture. el)j. WADI 20 40 3[3 20 ICI

Ouality of Products and Servies
(NA RDA Cs aDg4 To oakma refsds service arv excellnt produce)

16. Ho iate areyou wdfil%*qualiy o Af ntsfwr rdmw1 O 433 1 1

17. The quality of NARDACs Laaneanna~~ WAD 20 40 30 20 iD]

Is. The contml 50e daaacny D40 30 2010C

519. The Mgj~bot online and bmfh sylema (i.e., ftto m l Ow Ut.sysai a up AD3 20 40 30 20 13

20. The aGU of symewli docasionigtmmenuaft. WitAD 20 40 30 201 11

21. The 2maAwp yout systawn~) axmnll rurnin on NARDAC wrmanm. WAD 20 4[3 30 203 11

22. The u~ccz&=j of MARDAC~s prise Sstms. N/AD 20 401 20 201 IC

*23. When a problem associated with a NAROAC pMdis or verlym a reoi'e. ho0w saamfsd. N/AD 20 40 20] 20 111
aire you with1 tr0 uim va h ethtp

Timeliness of Services-

24. How satisfied are you with NAIROAC* adhirence to gMMj~b.jM a pecifie in oe wA.O 20 4 20 20 i0
Stitement at Worki?

25. Adheenceto AD 50 40 30 20 10

26. Tmeiineu of 2mgzmjM. wAD 20 4023020 Ill

27. Sotaemgaa WI,,, o n ly Ma. rL. nmeeuon. e i N/ADI 20 40 20 20 Ill
coreamg piwmmu SOR'rs).

28. Tnene nriau of delsg in output. N/ADI 5040 30 20 IC

29. Tuakeses of gWMaj fWAD 20 4- 0 2 13 1

30. Tittefinees of response for a reu o evcn.WAO SO 4[1 20 20 10
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I MRfAC CL/a/d U7"ACCI SUN VEV

WA NOT £DAPKAK 5 VIEW SATSIE 4 SATIFE 3 rSNEM4ESAT~vjpE D=, Any:*D 2 ON5ATIF I VERY OISATIIIM

31. Who., a pobkam MWssotd with a NARDAC pmduci or setycam repotid, how satisfied N/AD A 4[0 3A 20 I0
are you with the ~~ne tmera~ ~'

Camnsanew

32. How Satisied aWe YOU with the le~hrical atA~ ai ol N/prtieD MD 5 0 D 3[3 2 0I
(Tachtical SAW? #X*AdeS colpow sp"ais programmsil. anod ystom ana*v')

33. The te~ci j ts .im n owedo in ther reapeaw AOp ed.,WAD AD 40 AD3 20 [1

34. The toctincai audi. knwlda th ie dvwmm ter N/AD AD0 AD31 20 1[
respecive AIDP fowsd.

3S. NAROACaX abifly 10 deeen anid doveiop vetuan ifvtv swselm WAD] AD AD AD AD IC

36 The NAROAC oerwnn*4 Dsigned 10 yw ou meh(ed they deroa5bwo the WAD AD 40 AD 20 ICnirnerl aLM fif 1 to rtonim the taskjs) specified in the Statement ot Wow-

Coordination andCmulaoa

3'. HOw atified are you with NARDACs undetiaridang of the UOW n you ammwd fw WADI AD 40 AD0 20 10
late or ina~rt rdd rSiE~

38. NARDACs famiiarl with your cmmaend's mnsin WC AD 40 AD 20 '0

39. The ~AnIjtLntMa piavided in wprig 2n22M tor now 0om.CW WAD AD 40 AD 20 10

40. Fleibiit to esactitot respond to changee in youw gseo/jion rsquaeemef. N/AD 50 40 30 20 1D

41. rW WLia U Ab94ade ofthe NAROAC pronnws O ~whuyudeaL N/AO AD 40 AD 20 10

*42. Pirmnulgatin of SAbi wto a happenng mafld NAROAC WAD 50 4[l AD 20 IC
(i.S.. now hAm",thae syster" softwaf.. appts solhtrwa riwg now porwi. sat.)
throun newswews, elecronc Caisso boads, and Clien Councl meangL

43. The - ioretn aid loolw-p on WI NA AD AD 0A 203 10

44, The abdity of NARCAC's Iswedg to mmuWaa a eqfaau AD AD 4[l 30 20 10
(Tmoincw sa0 vtihos owngutor speowasma pmgranwnmu &v "yem aeys
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jiMANDAC C.JUEMr U1UACT SUWy

JUS9 THE FOLLOWINO SCALA:

NA WnT APKLCAULI S VERY SATSED 4 SATFED 3 gmER .sES w E m Dm n1WID 2 DEISTS 1 VERw OmSATsvl

PLEASE PLACE AN X IN THE BOX WHICH BEST OFSCRIBES THE RELATIVE IMPORTANCE TO YOUR

ORGANIZATION OF EACH OF THE FOLLOWING PERFORMANCE CRITERIA AS IT RELATES TO CLIENT
SATISFACTION.

USe THE PlFOLLOWING aCME: S CARTICAL 4 IAVO'TANT 3 AVERA 2 NOT IOATANT I IRRELFvANT

1. Accessiblity so 40 30 20 ID

2. System Rpsourcea so 40 30 20 10

<3. Coat Management so 410 303 20 110

4. Quality of PfOdUCIS and S.rvices so 40 30 20 10

5. Timeliness of Services s0 40 323 20 1
6. Competency so 403 30 20 IC

7 Coordination and Communications S0 40 30 20 I

Comments-

1%

Thank you for compleang u survey. The enclosed envelope haw been provi&d for your convenience.

'pJ
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APPENDIX H. QUESTIONNAIRE SECOND DRAFT
LONG FORM

Plem lae Xin o oxwtchboa describes yaw "' wtih eCobi of the fadOwing ssainemz

1. Howa saed are you esqt Me 1002W~~at Yaw NAROAC Powe ad wwm? 0 0 tWlAWL.EA

0 2 ONW'M

2. The g=ZWKnjabWoUifl VGMA~ OMMM atj saioe 0 o wrmcmu~a
(rofw roAm NVDACANWT SM 1) 03 s ,am SAW

013 WM4MTWMNOMTW

3. NAROACs ainmm ba~LA~ 0 0r~m

032

4. The gL~j*L= at NAROAC ruied*Y. off [3 oj ,mU aropA~

032

s. The quarmy at wxWui1dunmx m NAROAC. 0 o pr-&.a

System Rosoum..
(Enowlpaueg h5vmm IW - md aPromon trhtxWgvj

s. How =mod m you v~ NARDAcsa~ amp ==~l~bm~uwNUU. i0 0T.Le

t~a~um~ ~ ~0 s mWVMW

.4. H 2 0 W W

88



0l 2 M W

S. The MUM=ne ami vanstv of Wotwwf pockage evaila~e. 0 tar *~APcmL

0 2 AM

01

9.NRAsAfyomis---- a w a omrf a pum

Cperaml nef. 3sLmA

10. How atafid wo.you wl NAROACs aderi to 0ao 0 'Cr~zA5fc

11. NARDACs a11y wo ademmt*I oia mwmm id, inn c a

H2 omw

12. The~~ of the Chatusbc Rppjn(& mW to tod &I~W~ Cnwao 0 fo'pcImu

S3 UtNE. RAM 'ATIW

2 w
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?Mwmff'RW v -IK.t "A. I

83 2 mamW

I tYSA

14. The cuginj NAROAC chugm for prodct ancl smove0 0 iwronmCu8 5 VWSAWIII

15. Biiz in chtgng for sovices tag, flxed.0vcmewi o ruwedP m. 0 0 WTAPP.EN5

______________________________________________4 SAW111111C

Quality of Pfeducts rnmd Saie"-

16. How safthed we Iou with toe quality a NAROAAs.. 0gMa~= o wrm

Di SYCSAW

17. The qualiy~ d AROACs 9M~jill~llm smm. 0 a or APP.AaU

1 3 5 owhRSW 'ROUA

2 0OW

18. The 0o~~ ov waaaamQ~r osM8 VOW SAWM

02 DUAWic
01 vm W



MI~ CLMSACIDV8AWV

19. Themia~l~a nifabach ewnw(a. emty, h vge s') 0 a ,cmu..~

o32
0 1 VOM

20. The &QZjMMat systm docuffeuwvma. 0o toAiP.in.E

O32

21. The gM=nm of yaw sym (a) oovy to v n NARDAC ompEitwL 03 0 NPO ICA&5

o32 OMWM

22. Tho igagnmat anin wlgm 0 WApmfL

S3 UIN Mo~Wmpmo= AW

I I

23. Whens A' pMbMfl mIWeteha NAROACI pineist j atms meh. hew~ss oede 0 0 oorm
51O YOU wth the aa MLSMAM 135 ,mk~?

H2 0mAWW

24.Ms addI" ed you vft NARDACms edlisunn we g~UWJ m mweedd bfl on 0 o @ PA
Stetemaiw of Wook? W S A M

: is
*~~~~~~~~~~~~~~~ __________________________________4 M W G
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0 s a ST

26. 1rneins.. of UUj.g 10 0 INCIARIMM

0 2 umnrim
[32 VMW

2V. oUjWaOLwm n existng vmy...o, epa - so in u mov~6ing 0 o ocrzA*Pcos
Program elfro). 0 smw

28. ThYM*kS004 of gficamn of delays in J~L0 0 t1rPPE~A.E

02 0mWm

I l WRY 06MW

29. Tifmlonse. of 00 0rP-c

0 2

30. Timeliness of respnse for aMSXd 13 0i 0 l0Tuum

902



31.When onbUIiin ftomaW "M NAROAC.pa or seimicea reconed. how 1111611is 0 0 r.ApuAmE

32 o aE r uwill mevh n lM~kgWALU al M=is? 0 vISW~InW

33. Hew bcsms ai imar ~~e you fiems 0mUSW~gM 0 WrppT W'S

02 omwm

33. The todllms ufS fano kneowis f aima m in mr rebseawe ADP. 0gd 0 NPIOE

fields.0 4 S.Mw

35. NARo tcmArs inbl tw Aemg al3 aeua NwaJ.sa~e.00pO~c~

H3 20m

36. TNARACpmamt uand glwi [3s mw.(edfledlaslm 0 WPOTWfC.E

nin L M IL~~~~~~~m~~~to~ qet 
i metVW)a eli d i l e S m m m u o L0 ~ SATI M
________________ 

_4 0M sa
_________________________________________________33 m sa NIM IR~moommw

_____________________________________________ 
s 2 0MAwW

01 vrmw

36 h ADA a smge o a ws .L O,.~l1:11ISSv 30 rpuok
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Coordinlan and p~~n~ta,

37. How mausfiud areyo ui NAROACs unmiq -1 -6 , 0o1Ma Vow ewmnwwld 0W WY prCJAw
I..o naur mu vme,? 0 5 ww

38. NAROACs lamW=a wwth you g fn~mww 0 W crUCAW

03 2 omm -

39. The ~ inp psine XM~p1W - pg~m. 0 0 MNAZPLAE

4 0. EUIMLIO MU~~~i ify pegod inge e-n yospoWW~o rsAwmmeeu 0 W PC~~

0l 2 MM

41. ammod ff6 NARAC puwmew ai m ysa demL 0 o warmcBE

0 2

42. Pmmigglaon d O 0is I popu, sm.0~ NARDAC 0 onm
C1. -new "Mt,me sYMvmm ~w. 0 505. Vowen ,wAwnwueMM0

II~9i ~ggS.I1WC a~ id.w asCum d0n 11 IM

.. Lo

% %.



43. The oW0amnbn and 1WAa4 n WhIMAkISLmAtARMIAuAn~MOM 0 "D~pum

[32
03 1

.The abilty of NAROAC' umfetwca mff to QOrAPCA.
(T~cW-uAl Maff ,co co~ Womess pmgmnwne&w adsp~t~ anasm Q 5 VEWYM

___________________________________________33_ U £mefs1woe

Pleas Pig ant X in Me bax with boat domaibe fte M of OMWt of tou fofloMw

1. Accesibility 0 5m~a s... nmoolngin oi8fciyn
034IVA Sorvice 4 &OAf
03 [

2. System Resure. SOMA c4~u. Competefloy 0 MM.
'sTid 4 GOIOET

3 xMIM 3. 3VE
.L2 wQ wTfT L.32 mNoTPTeww

*3. Cost Managmenat 0 s cmcfta 7. Coordination and 03 5 =-.,
A NWONWf Communicationg 03 4 ,

2 wr sawrw 032 Ntrmew
UI Svwwhf 13o umw

4. Ousllty of Preduct. 5 CWiCu
and ServicesAaomf

032 NwTarar

__.-u,________________

Thank you/or complaamgW s y. The enclosed enrvelope hat been provided/oryour oeiencwe.
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APPENDIX I. PILOT POPULATION

Naval Surface Force,U.S. Pacific Fleet, San Diego
Fleet Accounting and Disbursing Center U.S. Pacific Fleet, San Diego
Fleet Hospital Support Office, Alameda
Naval Station,Treasure Island, San Francisco
Naval Air Station, Lemoore
Naval Air Systems Command, Naval Air System Command HQ, Washington, D.C.
Naval Biosciences Laboratory, Oakland
Naval Strike Warfare Center, Naval Air Station, Fallon
Shipbuilding,Conversion and Repair USN, Hunters Point, San Franciscco
Naval Weapons Station, Concord, CA
Naval Supply Systems Command, Washington, D.C.
SIMA NRMF San Francisco, NAS Alameda
USS Enterprise CVN-65
Naval Base, San Francisco
Navy Public Works Center San Francisco Bay
Mare Island Naval Shipyard, Vallejo
Naval Education and Training Financial Information Processing Center, NAS
Pensacola
Navy Accounting and Finance Center, Washington, D.C
Naval Air Station, Alameda
Naval Reserve Force, New Orleans
Naval Air Station, Moffett Field
Service Group 1, Oakland
Shipbuilding, Conversion and Repair USN, Seattle
U.S. Maritime Defense Zone Pacific, Alameda
Navy Military Personnel Command, Washington, D.C.
Naval Aviation Depot, Naval Air Station, Alameda
Navy Comptroller Standard System Activity, Pensacola
Naval Supply Center, Oakland
Personnel Support Activity, San Francisco
Military Sealift Command Pacific, Oakland
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Naval School Physical Distribution Management, Oakland
Naval Medical Command, Northwest Region, Oakland
Special Boat Unit Eleven, San Francisco
Naval Postgraduate School, Monterey
Naval Facilities Engineering Commnand, Alexandria, VA
USS Kiska
Naval Supply Center Puget Sound, Bremerton, WA
Joint Military Postal Activity Pacific, San Francisco
Marine Barracks, Naval Air Station, Alameda
Sacramento Army Depot, Sacramento
Navy Astronautics Group, Point Mugu, CA
Chief Preservation Assistance Branch, San Francisco
Navy Resale and Services Support Office, Field Support Office, Oakland
Navy Legal Service Office, San Francisco
Mare Island Naval Shipyard, Vallejo
Naval Station Mare Island, Vallejo
Tactical Electronic Warfare Squadron One Twenty Nine, NAS Whidbey Island
Defense Subsistence Region Pacific, Alameda
Naval Air Station, Fallon
Naval and Marine Corps Reserve Center, San Francisco
Naval Electronic Systems Engineering Center Vallejo
NARDAC Newport
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APPENDIX J. PILOT QUESTIONNAIRE

PLAS PLC N15NTHO WIM8 OESCRISI.S YOUR LEW 'FfBA~7MW~ ACH OF THE

149 T48 POLLOWM SALaS

WfA mar ApnJcsam eSw~ SXY sa 4 SAtrwM 2 ,ORUla 2 0U5A1W4M I 0CTM.Y 04"T1SM

Ease of obWwMiv WMj

2. The itwht~a abom NAROAC NARIDA Ofo wtmCL 414 40 31 201 11

3. The wu ba~~gmS at NAFOAC. WOO0  90 40 Z0 20 112

A. The gMg~b=a P4AAAC rokOfiv to ymo CWMmar%. WA3 50 .0 3[ 20 IC

S. The6~fPIVO AMISI-VIM ~a M AAAC, WACI 30 40 30 20 113

* ~sirtem Reeouvee&.

S. Te cuwR -a NAVAC.WA[ 504.0320010

7. The oil" at MDAC to mein Wai AW= WA[3 40 40D 30 20 103

Th. d vollga m s gl poultmoss a NAAOAC. WA3 50 40 30 20 10

9The afllW of MAROAC to pesade eumo ~ J to "we Yaf8 N(W SOD 4[ 0C 20 IC

Cost Manapmpui
(1nclues cntim~ ovrpop budgem a dugS Ofaf sawm bf 00090"4
A"d Pm- svt1twe

10. NAOACsd8afjrewemawfbo 4,4l SO 40 31 20 IC
t costs and tfh sawdcuie for a 9MMa.

11. MAAOACs co to ggAe m dM pg,,O 50 Z 33 23 1
12. The .af at NAMAC t m equai" MVMA*9 WAID 40 40 30 20 10

13. Theg oMf NANOACes Chgobed, Roma (Ld aw t A-, &W ,w xbmwd MWZ 40 40 30 20 10

I A. The aU of NAROACa 's e CA, ss pIA 4~w & 0 40 30 40 10
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MNDAC CLAWN 2473AC710V S*IRWV

USE THE POILh.OWING SCALIL:

WfA NWr APPLCABLE 5 10CT~t4Y SAMM 4 SA~wn 3 JVWmna, 2 0615wm I EXTARGLY 06SAT

15S. The curent rwa NARDAC chiarges lor products and seivicae. N/AD 0D AD 3D 20 IC

Sd16. Feiiiyin chrigfor NARDAC otadUts anid soies. N/AD CD 4D 30 20 10
(e.g.. turao-pric coffa LW~d Poo Stucture, etc.)

Ouallty of Products and Servie.s

(NARDAC s acity, to aedw retsble sotme and azoomt produce)

17. The qualiy of fNim n m AD 5D AD1 30 20 10

IS. The quality of NAROACS WAD 50 4[D11A0D 1[

19. The aurft enngral ova, your d--a that aimaaiian NARDACcormuir N/AD- AD AD 3[3 20 10
(I.*.. Physica socwtry. UsW id#"oassu smc)

20. The takaW~at NARDAC ow,. and bat sysems ge..m mt tu meO system a mipi N/AD go AD3 3D 2D IC

21. The g of NAROACs syvwta -- -ajfln manuakiL NIAD AD AD AD3 2AD 1

22. The zammninIm of NARDAC's oeitia system. WAD AD AD AD3 20 IC

23. The toi~ f h ani?~,1 a problem wmeo wit a NAROAC product or servic. N/AD AD AD AD1 AD 10

Timeliness of Service.
(NAROAC's awrty to ne punictaI ansd * gcodufe cosaewwios vm its produce and somr)

24. NAROAC'a adheren o gMmiLA~bMu as speafied in goe NAD AD AD AD AD 10
Prolec Roque&t

2S. The ao6Iy of NARDAC to adhere to gMM2 nW ft j WADI A A40D3D20D IC

26. The frequency of NAROAC 2mz~asMi N/AD AD AD AD AD 11D

27. The lintz ntiation of delav in outpui wIAD ADA40 30D20 1D3

28. Timeliess of dfWOMUn frm ARDAC. N/AD So 4[3 0 20 1

(Now quikl NARDAC Amm or igmc W 0 aw nooe

29. Sfwr angameeridon ae"in NAROAC systaes fie-. Avalonsewono en WAD AD AD: AD AD 10
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I AM NiC GEUIFA IWEMNV

USE lI POLAWWO =SCAa:

WA WT APPUCAI1LE 3 IXTSE&y~ SA090 4 s~wI 3 MnuAj. 2 0iMATMwM I emwAEL omkiW~

30. The re=onaveme at I4AROAC to S MQWZjW WAO 40 40 30 23 iC

31. The reponsiwenemsof NARDACO to vuuaw- a rUgamdpoimm e uhamu wD 4 0 020*or selyiw.F eflcawta mu A 0 03[23C

32. The gasbW of NARDAC to ofiangea in your projea reQtlfemef W.NAD 40 4[l 40 213 Cl

33. The ina agmanaas pvided 01m puig to, nv pmg ~ WAO 40 40 30 203 10

* ~(En-mias- ft. muaooemdarid mpaf qalwa of NARDAC peaovw)d

34. The owiud MCLAM withmn the NARDAC anm. N/AD 40 401 33 203 10
35. The MM @4 Me fNARDAC Pwii ~.. sAm ymd@@ N AO 0 43 403 20 1[3
36. The stay of NARDAC Pemmito icee kM e* of ths 'ItM1 iinmmr i mW WAO 40 40 40 20 10

*espectwe functional ares.

37.Th == L&ga~M= aMd @4Me NARDAC pesoned whom you dec. NwAO 40 403 40 20 10

38. The techice swts abimy to design end dewe*= *mtm n nnav ytms. WADI 40 401 40 20 i10(Technmw SAuf mictuds comper specagts programuies OWd sYStem ha#Yu)

39. The techimi adr aby 10 emfeofof* fit' Cfuw.a~~ra orw~v ~ 403 40 243 i

40. The alify of lURDAa eta mot* oWAO 50 4134304203

Generml Eupness frmteas
(The manne i wflil NARDAC amkm bgwqiqm WOI a

-~41. NARDAC.s taniimy itch yo- i t selsee to dma Fseesog NIA0 4 403 40 20 C

42. NARDACs madaasK Og f Lgie .nM~ n y"os mWMmi tar jML~gMXW pbudu=s ND C0 Z 30 20 C0
* or sarviose.

-. 43. The co.rdirmi id&f fllowm on WAO 40 40 340 40 C0
nowig~aitio of tfl a5tit *WisI fri NfA N/AD 40 40 30 20 ICO
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54 MDAC CLZMT UATINFAM sGEV

PLEASE PLACE AN X IN THE BOX WICH BEST DESCRIBES THE RELATIV IMPOATANCO TO YOUR
ORGANIZATION OF EACH OF THE FOLL.OWING PEARURANCF CDI RIA AS IT RELATES TO CUIENT
SATISFACTION.

UE THE POU.OWUU UCALL: 5 cRMeAI. 4 wpoprANT 3 AVERAGE 2 wT aPONANT 1 PaIEv*HT

1 . Accesiebility 503 403 30 20 10
(E-s of obiotng service)

2. System Resources so 40 313 20 1
(Eno-oamss haw. softsw. aid
t*MIP-CWW9 Mdd-%W

3. Cost Management so 40 313 2031
lkwhds cr ov galper ud row
d- tar s-wox b&lu Wocoonw. owd pw

4. Quality of Products and Services so 43 313 2031
INAROAC's abMy So dotw tobabl asci and
exCedint pmaam)

5. Timeliness of Services s[3 40 30 20 1
(NAROACs abM~v lo be pw ual and WmV*ui
CW'aWNMM- wih ft P~uMt ad am.ew)

8. Responsiveness 20 403 23 2031[
(Mow oua4 NARDAC mr araua is
cawl nooft)

7. Staffing so 40 323 203 10
* (Erganssae the resourcefulness and requmse

quaftsbns of NARDAC peainnell

8. General Busins Practices so 403 30 2031
(The mnewr m w*Aw MARDAC cmidum bsiess
VAM as0 n

Comments-
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APPENDIX K. REVISED QUESTION1NAIRE

IMdADC CU~d? UnAC1 aMWV

PLEASE PLACE AN X IN THE lOX WHICH BEST DESCRIBES YOUR LEML QF SATTSFACT77M WIT EACH OF THE

FOLLOWING ITEMS. (Ad4Wooni coanama noy~ be made on Mhe Ian page).

us& g nqLON p~Wu.eSmL

NfA wO ADp.Jc*a 5 Ex"W.Y SMWO 4 sAnrW 3 Pej1#A. 2 o=A~tw I exV&AY Ot1~

(Emse ad oawu sw~wj

I. The inajj.P6 ourIARDAC powcf o u wADl sO 40 31 23 11
2. The ~ al~iN A)~ ~oIf om" - vusm NAROAC; pmduc wAMD 3 40 303 20 13

AMd seiuag

3. The cwvmwr baamomMa NARDAC. wA0O 3 40 30310C

4. The gfaVswLWWot NAROAC ruiaws to y ourmmand wADl 3 403 303 23 0

system Rpaesiff
* ~(Enwoes hovt9We. swNu- &Wd tpeowuM tsuwoy)

7. The awaey ad NAROAC to meet ywu wAjj13j s0 3 40 30 23 ill

a. Th m m m-j~A wmo adawe padcoee sauile a KAoAC Nf~a 30 40 30 130 tO

S. The abkt~adNAIROAC to pom admousis t.i o MeGM your NIA0 30 40 30 20 10
~mm "m 's opersumal ee

Cost MansafeeLt
(IndUd NAWS VA MI.mg -~peg ftm~f Wm adlagd Obr - noe bfg pumewee.
aNd p~ stnictutee

Ii.10. NAPOACSmdrmo~aamroeowfdo NfC go 40] 30 20 Ill
fte cm anld the aa0eaae t 0 p@Mgeh

11. NAROAC* -9 - - op g a.W wAD3 C040 330210

12. The awWl ad NANIOAC to edequely m~~mam WC 30 40 303 30 13
13. The 19So NA~lAC% Chugebu Rept (La. amW lo -0 £mmet ,uw O C0 0 30 30 13

14. The BMIat NANOAC Owgon Reoml NIAO 30 403 3 30 C C
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NAAMC CgAMY UAIOACIO SURW

Ust TIE POLCXIE SCALE.

WtA moT ADpniam 5 0CIiELY MAW 4 SAlUSUD 3 tJIP*L 2 aMww I E0C1M1.Y DISATMED

15. The ~GaLzMM NARDAC Chaerges for products MMd eervms. NIAO SO 40l 20 20 10

16. Fingb~il in chaging for NARDAC products and serms. WA[3 20 40 20 23 113
(e.g.. fixed-pnes crwaU faeed wue structure,0am).

Oualfty If Prdepadrawess
(NARDACs abdiIy to do~iur ,ebwt swM OWd erden prodct)

17, The quakiy at WAOlA 5md'n~m .tm~M
2  0 4[l 20- 20 11D

IS. The oualey of NAROAC* saw.k WAO 0 2 40 30 20 1O-
(Servims i'dude trammeg.1nforuam Reecuree Ceomer (PRC) assastance.
PraceesNg.Choen Liajean eer~woe.studae.emc)

1g. The sourv onmla omar your data thut is mwaamed an NARDAC onppueie. wA.0 20 4 2 2-- 11
(is.. Pnh'sm so-Wu. use i~MVsu$oAf W-8)

20. The MghjbLcf NAROAC ontoe amd batc systems re.. Vie toefw am am , la wA[3 20 40 30 20 ill

21. The WMM of NARDACs systemn dame0anoAna.NO 20 40 30 20 113

22. The m L~ jamc NAROACes aimo systetm. WAO 20 Z0 30 23 110

23. The mjahLgvat2i.Mremluta epcbfem ascied wihaNARDAC pruulorseeeic. P&AD 20 40 203 20 ill

it 1imollness of arylvoss.
(NAAOAC's abdqO to be ww"cta and - sdedL*Gie WW eunaw Et a pro ducO seriwoe

24. NAROCs dheren toMW ~ -&f ecUpdinv meNIO 50 40 20 20 ill
Protect Request

25. The adt lY NADA tio lo adhers lo ti,] 2040 31120 11
26. The frequency ol NAROAC 2inggg wAD 20 40 20-- 20 10

27. TheUjfgjjfo ' cI decsin as~w N/AO 2 4030 20 1O
26. Towi'esee of m horm NARAC. /AO 20 4020I 20 1D

(Soervi dude hum n.tWomsien Pleeeuuue Coere (IC) seie.
* wu~~Prceee".Clae LUno MM sumeeo

(Hfaw qum NAADACI'cmwor~se p w onedsJ

29. Aummaa osfridan eutsgMARDAC powem (Lo. i~mm m n A1 20 40 20 201 13
3i 0. The resoe ew of NAROAC toea Mawaiwim wAD3 2 40 320 20 ~0
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maAOA CLENf.T MTU SLOMV

U§U 1)6 POUAWN6 OCALL!

W6A NOT APUCAI. s WXTY.'V SAW 4 SA1w 3 w6nf94. 2 D Td I ELfREM.V AWTB

31. The reposanaee of NARDAC to reaching a rpd omm mM with S pm"t I 3  10 30 30 30 13
or soivce.

32. The flao1t d NAROAC lo A gm Vo ~w pmpo roqummwi NMO 30 30 30 20 11C

33. The Wmdain~gs pmvided m 3Ie~q Mgatl ow puogem A 30 3O 0 30 30 ill

(Enmwfw o Ures vkw ,ua Adm a o ~ Mwm ouefl NMAC pinW)

34. The - MOLLEU i m h NARDAC oqaimaMM NMO 30 40 303 20 il

35. The MM~A~jalvwmeNAROAC pamie 'vt n us* Ne. i O 30 3 3 30 3

36. ThmilNAACAE - to keep 12MMeOMO in Ni 0 woo so 0 30 30 13

37 Te idmmM o idea Ow NAROAC psm'im m dei. NIAlO 30 )3 30 20 Z3

38. The %@Mdnmi utidi miI*r lo desgn afd deveimp W 'A ~eef.O 30 3) 30 30 10I

* 39. The uwwm emft a miy loaami MW& nat aa ~ /AO 30 Z0 .0 23 C0

40. Th bt al HdANDACS tse io wO aO Z/f 3 30 20iZ

2eeAwMjl Lna w ~tlmaa
(The nf~avw a AW NAROAC ad. ftbmm WI /a nO)

41. NARDACe ItMih w~h Vowr I N fe to d pImW wA 30 30 30 20 43

42. NANODAcs . ~ ~ - yawrmmmmid for WAaLMpMd Nr6S AO 30 40 303 30 Z3
or seer'ow

43 h owoanwoo- an tvAC 30 0 303 20 13
P of Aga"of owuem*toub n.muuuiNAOAC wAO 30 30 33 23 ill
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mAXAC CAW7 SAWIMC1a sam IqV

PLEASE PLACE AIN X IN THE Box WHICH BST DECSCRBS THE RELAY? VE M0tx. OYOROGNZTOF EACH OF THE FOLL.OWING DERFrORuAaC LfITjfI AS IT RELATE ORUENT STSAO N.U RANZTO

USX TM POLLounma SAM-. 5 cwnfLCM 4 W-AT 3 AVERAGE 2 NOT mpa*mA I mwLA

I. Accessibility so 40 203 2013(E-a oftw ae wvj

2. System Resomimm so 4[3 20 213 103(Encom hinbwe. -om -m
lawesor t--mompj

3. Cost: Management so 403 30 20 11O(I e wa -f - Me &mw nom
-&V f- awne bdkw PeocAWs. an nce

4- Ouanty Of Products Mnd Seuvices so 40 33 go 103INARA bbyt Gsorrime suim
Oxm@Nmt Puoaiw)

S.TImellness of Serieme so 40 20 20 1(N4ROAC's atidy 1 be OnXAamW W-d~k~awcnwwa W10 " pioaum ow 8mm)

S. Responsiveness so 40 20 20 t(NlOW Qukl NARDAC Oras r~ IN oa
"ft n~aw

7.Staffing so 40) 30 20 10
quA WMMMn ofNARDAC imeaneOl

Geiroal Bualneoe Practics 1 C) 3 203 10(The memw in unc PARDAC 0aue~ ftm

Comments-

MVTdywm" N1VdNARDA CC___________
Thawit you for CON VA ng tu sJDVy. The mndotred envelope hm been Pvdfor,yow wavwnene.
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