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Preface

The purpose of this study was to provide the Air Force
Materiel Command with an objective measurement of system
effectiveness for its electronic mail system. This
objective measurement was needed to ensure that the
electronic mail system is meeting the users’ needs.

Thié research used a survey to gather data on user
satisfaction. The statistical analysis of the data gathered
by administering the survey enabled me to draw conclusions
about the effectiveness of the electronic mail system and
offer recommendations for improving the system’s
effectiveness.

I received an enormous amount of help from several
individuals tﬁroughout this research process. I am
sincerely grateful to my faculty advisors, Lt Col Phillip
Miller and Captain Marsha Kwolek, for their suggestions,
guidance, and timely assistance. I am also grateful to Mr.
Kevin Kampman and Major Maureen Casey of the Air Force
Materiel Command for their help and information. I also
thank Dr. Guy Shane for his assistance in the data analysis.
Finally, I thank my wife, Szana, and my children, Ben,

Brittany, and Amanda for their understanding and patience.

Randall R. Bradford
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Abstract
The purpose of this study was to evaluate the

effectiveness of the electronic mail system installed at the
Air Force Materiel Command Headquarters. User satisfaction
was measured as an indicator of the system’s effectiveness.

In order to provide an objective measurement of system
effectiveness, the following research questions were
addressed: (1) What is system effectiveness in relation to
this particular electronic mail system, and how should it be
measured? (2) What measurement instruments can be adapted,
modified, or created to measure effectiveness as it is
defined for this problem? (3) If a measurement instrument
is administered, what do the results of the measurement
indidate, and how do the results compare to'thé Office
Automation staff’s perceptions?

User satisfaction was determined to be the best
possible measure of system effectiveness and it was measured
by administering a user satisfaction survey. The data
gathered from this survey was analyzed and that analysis
provided the basis for concluding that the electronic mail
system was meeting the users’ needs, but that the system
effectiveness could be improved by providing training.
Recommendations were offered to the Office Automation staff

and suggestions for further research were also given.

vii




MEASURING USER SATISFACTION OF THE ELECTRONIC MAIL SYSTEM AT
AIR FORCE MATERIEL COMMAND HEADQUARTERS AS AN INDICATOR OF

THE SYSTEM’S EFFECTIVENESS

L. Introduction

General Issue
The Air Force Materiel Command (AFMC) has installed a

local area network designed to connect 3,000 users
throughout its headquarters at Wright-Patterson Air Force
Base. One of the principal goals of the network is to
provide users with a powerful electronic mail system capable
of meeting the users’ communications needs (Strong, 1993).

The AFMC initially allocated $9 million to fund the
network project which began in May, 199; (Strong, 1993).
Currently, 2,600 users are connected to the network through
a series of 35 file servers. The network is managed by
AFMC’s Office Automation staff with TRW, Inc. acting as the
primary contractor.

This local area network and its electronic mail system
represent a major investment in an information system which
is considered to be the model for the Air Force. For
example, this system has already been installed at Air

Mobility Command Headquarters at Scott Air Force Base and is




being looked at by other Air Force organizations with great

interest (Strong, 1993).

Specific Problem
Technically, there is no doubt that the system

functions. The network and the electronic mail system are
fully operational and the Office Automation staff report
that all system design goals have been achieved (Strong,
1993).

The problem, however, is that the Office Automation
staff needs an objective measurement of system effectiveness
to ensure that the system is meeting the users’ needs.

While it is true that the system is fully operational, it is
not necessarily true that the users are completely satisfied
with the system and are using the system to its fullest

capability.

Definition of Research

This research will evaluate the existing measurements
of effectiveness for information systems which might be used
by AFMC’s Office Automation staff. This evaluation will
begin with an extensive literature review of the current
methodologies relating to information systems, local area
networks, office automation projects, and electronic mail
systems.

All available methodologies will be evaluated in order
to determine if a measurement instrument already exists

which can be applied, with or without modifications, to the
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specific needs of AFMC. This research will evaluate the

electronic mail system at AFMC within the context of an

office automation system.

Research Questions

In order to provide an objective measurement of system
effectiveness for AFMC’s electronic mail system, the
following research questions must be answered.

1. What is system effectiveness in relation to this
particular electronic mail system, and how should it be
measured?

2. What measurement instruments can be adapted, modified,
or created to measure effectiveness as it is defined for
this problem?

3. If a measurément instrument is administered, what dq the
results of the measurement indicate, and how do the results

compare to the Office Automation staff’s perceptions?

Scope

The results of this research are not generalizable to
areas outside of the Air Force Materiel Command
Headquarters. This research is designed to measure the
effectiveness of this particular electronic mail system and
is not concerned with other types of electronic mail
systems.

Although the measurement results are limited in scope

to AFMC, the measurement instrument might be useful to other




»
organizations which use a similar electronic mail system if

the instrument is properly validated.

Thesis Organization

Chapter II reviews the literature relating to this
topic and addresses the issues raised in the first two
research questions. Chapter III explains the methodology
used to answer the third research question and describes the
population and sample of interest. Chapter III also
describes the survey instrument, the data collection plan,
and the data analysis plan. Chapter IV analyzes the
findings of the survey. Finally, Chapter V lists the

conclusions and recommendations for further research.



.

II. Literature Review

Introduction

This chapter defines electronic mail and describes the
features of the BeyondMail system which is used at AFMC.
The remainder of this chapter is devoted to answering the
first two research questions of this study through a review
of the literature related to computer-based information

systems and electronic mail. |

El ni i |

The essential features of communication are the
message, the sender, the receiver, and the medium (Stamper,
1991:14). Electronic mail is .a computer-mediated form of
communication capable of delivering messages from a sender
to a receiver almost instantaneously without the use of
paper, envelopes, or physical delivery (White, 1991:2). As
such, electronic mail differs from regular mail primarily in
the medium used (Trudell, 1984:15). Within an organization,
electronic mail is typically established through a computer
network.

There are many network applications. One of the most

important applications is office automation which uses
electronic mail as a means of communication. The use of \
microcomputers combined with electronic mail and document

exchange systems has significantly changed the way offices




function (Stamper, 1991:269). The BeyondMail system
installed at AFMC is the key part of the organization’s
office automation efforts and offers a wide variety of

capabilities.

Features of BeyondMail Version 1.1

BeyondMail is the software used for electronic mail at
AFMC. BeyondMail is definitely a state—of-the—art
electronic mail program. Some of the most significant
features include messaging, editing, handling options, and
customizing forms features which provide the user with a
wide.variety of tools for communication needs and office
automation services (BeyondMail Specification Sheet, 1992).

i iting. BeyondMail allows the user to
send, receive, read,. reply to, and forward messages. The
software also allows the user to convert messages to drafts
for editing. Once a message is received, the user can
convert the message to a draft, make changes on the screen,
and reply directly back to the sender. Editing features
include the ability to cut, copy, paste, move, and clear
information (BeyondMail Specification Sheet, 1992).

Handling Options. BeyondMail software provides an
encryption capability which is of significant interest to
many users who send and receive sensitive information. The
software also allows the sender to set mail priorities such
as urgent, low, or regular. Another interesting feature is

the ability to request a return receipt. This feature could




be useful to a user who needs to ensure that a message is
received (BeyoﬂdMail Specification Sheet, 1992).

Forms. One feature of BeyondMail software which could
be quite useful in an organization’s efforts to reduce paper
usage is the ability to create electronic versions of
business forms. The software will allow the user to
customize forms with the BeyondMail Forms Designer

(BeyondMail Specification Sheet, 1992).

Potential Problem
Even though BeyondMail is a technologically advanced

electronic mail system, users who are dissatisfied with an
electronic mail system will not use the system to its
fullest capability (Ives and others, 1983:786). The
specific research problem stated in Chapter I identified
this problem and called for an objective measurement of
system effectiv?ne;s to ensure that the system is actuaily

meeting the users’ needs.

Answering the First Two Research Questions

The first two research questions can be answered
through a review of previous research in this area. There
has been a great deal of research designed to provide an
objective measurement of system effectiveness in relation to
information systems, office automation systems, and
electronic mail.

Research Question 1. The first research question asks

what system effectiveness is in relation to this particular

7




electronic mail system and how it should be measured. The

answef obtained from the following literature review is that
user satisfaction is an acceptable surrogate measurement of
system effectiveness and it should be measured subjectively.

Difficulties in Measurement. To begin, it is generally
not possible to directly measure the impact of an
information system in terms of productivity benefits or
other economic cost and benefits measures (Raymond,
1987:173; Ives and Others, 1983:785). 1In fact, this author
could not find a single research source which directly
measured the impact of an information system in economic
terms.

The difficulty in measuring the economic cost and
benefits of a system or its effectiveness is largely due to
the nature of information systems themselves and how they
are used within organizations. For example, iantangible
costs and benefits of information systems are difficult to
recognize and express in monetary terms. Also, some systems
are used in an unstructured environment for a wide variety
of purposes, thus making the resulting benefits of the
system practically impossible to assess. Finally,
information regarding information system success may not be
recorded by an organization even when it would be
determinable, thereby making the information unavailable for
research studies (Ives, and others, 1983:786).

For these reasons, researchers have attempted to find

acceptable measures of system success which would provide an

8




organization with a viable substitute for economic or
productivity measures. Throughout the literature, user
satisfaction has been widely accepted as a sufrogate measure
for system success (Bailey and Pearson, 1983:530; Raymond,
1987:173; Ives and others, 1983:785; Tan and Lo, 1990:203;
Hiltz and Johnson, 1990:739).

Ugser Satisfaction Defined. User satisfaction is
defined as the "extent to which users believe the
information system available to them meets their information
requirements" (Ives and others, 1983:785). As such, user
satisfaction is a subjective measure of system success. 1In
partial answer to the first research question, therefore,
user satisfaction must be measured subjectively by asking
the users what their satisfaction level is.

Wﬁa&u&s&m The research in
this area began with the work of Cyert and March, who
developed the original concept of user information
satisfaction in their book entitled, A Behavioral Theory of
the Firm, published in 1963, 1In their empirical research,
Cyert and March found that when an information system
successfully meets the needs of the users, the users’
satisfaction with that system is reinforced. Therefore, the
users will be more likely to use the system in the future
and the satisfaction with the system will continue t»n be
reinforced (Cyert and March, 1963:124-127). According to
Bailey and Pearson, another early researcher, Evans, found

that users will cease using a system completely and search




for alternative sources of information when the system fails
to meet the users’ needs (Bailey and Pearson, 1983:530).

The concept of user satisfaction was further developed
by the empirical research of two other studies. Swanson
conducted research which found a high correlation between a
user’s satisfaction with an information system and his or
her utilization of its outputs (Swanson, 1974:184-186).

This research further developed the connection between user
satisfaction and system success.

The other study which developed this connection was
accomplished by Powers and Dickson. Powers and Dickson
studied 10 organizations in a field study which evaluated
several criteria of information system success. Of all
those criteria evaluated, Powers and Dickson found user
satisfaction to be the most critical criteria for
information system success. This conclusion was based on
the empirical results of their research and their conclusion
that, despite all other computer operation considerations,
if an information system does not satisfy the user it is
intended to serve, the system is a failure (Powers and
Dickson, 1973:153).

In the case of AFMC, user satisfaction is the specific
determinant of system success which the Office Automation
staff is interested in measuring (Kampman, 1993).

Therefore, based upon the work of previous researchers, user
satisfaction is accepted as the measure of system

effectiveness at AFMC.
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Research Question 2. The second research question asks

what measurement instrument can be adapted, modified, or
created to measure effectiveness as it is defined for this
problem. Based upon a review of prior research, two
previously validated instruments can be adapted to measure
user satisfaction at AFMC.

Each instrument is based upon extensive research and
has been tested and applied in many settings. The first
instrument, developed by Tan and Lo, measures user
satisfaction in the context of an office automation system.
The second instrument, developed by Hiltz and Johnson,
measures user satisfaction in the context of a
computer-mediated communication system. Each instrument
offers a unique perspective valuable to this research.

These two instruments build upon the work of Bailey and
Pearson. In 1983, Bailey and Pearson evaluated all earlier
attempts to measure user satisfaction in an effort to
develop an effective measurement instrument. Bailey and
Pearson did not find an existing instrument which provided
such a measure. Since the work of Bailey and Pearson in
1983, this author has not found any instruments in the
literature other than the ones presented here which build
upon Bailey and Pearson’s work.

Tan_and Lo: User Satisfaction and Office
Automation. Tan and Lo adapted and validated Béiley and
Pearson’s research instrument to measure user satisfaction

in the context of an office automation system with

11




electronic mail being a primary application of office
automation systems (Tan and Lo, 1990:203). This is
applicable to AFMC in that BeyondMail is the primary
application of the office automation system.

Bailey and Pearson developed a research instrument
consisting of 39 factors designed to measure user
satisfaction with computer systems (Bailey and Pearson,
1983:530). Tan and Lo selected 33 of the original 39
factors for their study of office automation (Tan and Lo,
1990:204). Six of the original 39 factors were removed from
the research instrument because those questions applied to
broader applications in management information systems and
did not directly apply to office automation. For example,
questions concerned with items such as charge-back for
service and vendor support were not considered relevant to
the study of office automation specifically.

Tan and Lo’s research instrument can be further refined
to measure user satisfaction with the BeyondMail system at
AFMC by eliminating factors which are not applicable to AFMC
and the BeyondMail system. Also, the wording of the
questions can be adapted to the system being studied.
Computer—-Mediated Communication Systems. Hiltz and Johnson
accepted the previous arguments that user satisfaction is an
acceptable measure of system effectiveness but concentrated
on electronic mail as a computer-mediated communication

system (CMCS). Hiltz and Johnson defined electronic mail as

12




"message systems that deliver discrete text communications
from a sender to one or more recipients via computer
networks"” (Hiltz and Johnson, 1990:740).

Hiltz and Johnson used the systems contingency approach
which vieaws the CMCS as a "human—-computer system” (Hiltz and
Johnson, 1990:739). This system is composed of the users,
the CMCS, and the hardware through which the users access
the CMCS. Hiltz agd Johnson’s research was built upon the
work of previous studies of CMCS (Hiltz and Johnson,
1990:739).

Hiltz and Johnson developed a research instrument
containing 14 questions designed to measure user
satisfaction with a CMCS. The 14 questions measure an
information system in the more basic context of an
electronic mail system. While the BeyondMail system at AFMC
is a significant part of the office automation project, it
can also be studied in the context of simply being an
electronic mail system. The instrument developed by Tan and
Lo will provide a somewhat broader view of the BeyondMail
system and Hiltz and Johnson’s instrument will provide a
more basic view. Combined, these instruments should provide

a useful measure of the BeyondMail system at AFMC.

Conclusions

The purpose of this research is to provide the Air
Force Materiel Command with an objective measurement of

system effectiveness to ensure that the system is meeting

13




the users’ needs. This literature review has provided an
aéceptable measure of system effectiveness and previously
validated research instruments which can be used to measure
that effectiveness. Chapter III will provide a methodology
.for applying these research instruments in a field study at
the Air Force Materiel Command in order to answer the third,

and final research question.
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II. Methodolegy

Introduction

This study addresses three research questions as stated
in Chapter I. The research questions ask:

1. What is system effectiveness in relation to this
particular electronic mail system, and how should it be
measured?

2. What measurement instruments can be adapted, modified,
or created to measure effectiveness as it is defined for
this problem?

3. If a measurement instrument is administered, what do the
results qf the measurement indicate, and how do the results
compare to the Office Automgtion staff’s perceptions?

The literature review answers the first two research
questions. This chapter provides the methodology used to
answer the third research question by describing the
research design and the research instrument used to measure
user satisfaction as defined in Chapter II. Furthermore,
validation of the methodology is discussed, followed by a
description of the data collection plan and the data

analysis plan.

Research Design

This research is designed to measure user satisfaction,

which is the user’s subjective measurement of system success

15




»
(Tan and Lo, 1990:204). Therefore, a survey is appropriate

siqce the respondents must provide a personal assessment of
that satisfaction.

A mail survey is preferred over personal and telephone
interviews for two reasons. First, a mail survey is
perceived as more anonymous (Emory and Cooper, 1991:38).
Bailey and Pearson state that the "questionnaire must be
used in an atmosphere of user anonymity” (Bailey and
Pearson, 1983:538). Secondly, due to the large number of

surveys, a mail survey is the most practical alternative.

R In

This section describes the contents of the
questionnaire and the rating scale for the questions. The
.survey pre-test is.reviewed and the method for selecting
questions for the final survey and assighing specific
descriptions to those questions is examined.

Contents. The questionnaire contains nine questions in
the first section relating to demographic information.
Section II of the survey contains 13 questions from Tan and
Lo’s research which measure user satisfaction in the context
of an office automation system. Section III contains 13
questions from Hiltz and Johnson’s research which measure
user satisfaction of electronic mail as a computer—mediated
communication system. Finally, Secticn IV provides the
respondent with an opportunity to make comments or

suggestions.
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Throughout this report, the term section refers to
Section II and Section III of the questionnaire which
corresponds to Tan and Lo’s research instrument and to Hiltz
and Johnson’s research instrument, respectively. A copy of
the questionnaire is attached in Appendix A.

Rating Scale. Questions in Section IiI and Section III
are rated on a Likert scale with values ranging from 1 to 7.
This scale provides a differentiation between extreme values
such as those used in both sections of the questionnaire.
The descriptions of the scales, however, differ between
Section II and Section III. All of the questions in Section
II are rated from extremely dissatisfied to extremely
satisfied while the questions in Section III use a variety
of descriptive terms.

Pre—-Test. A pre—tést of the questionnaire will be
administered to a small sample of approximately 10 users
purposefully chosen for the pre—test based upon the user’s
expertise and knowledge of the system. The results of this
pre-test will be analyzed for areas of improvement. The
respondents will be asked to evaluate the construct of each
question and provide feedback on how well the survey
instrument measures user satisfaction.

Question Selection. According to Bailey and Pearson,
when using the instrument in specific applications, "it is
reasonable to remove irrelevant factors and redefine the
factors in situation specific terms" (Bailey and Pearson,

1983:538). This should also apply to Hiltz and Johnson’s

17




instrument as well. Therefore, the specific questions
included in the finai survey were determined by analyzing
the results of the pre—test and by consulting with key
personnel within the Office Automation staff.

Final Question Description. Since the original
questions used by both Tan and Lo’s research and Hiltz and
Johnson’s research have broad and generalized meanings, the
particular questions used in the final survey were made

clearer by using a vocabulary specific to AFMC.

Vali ion

This section examines the reliability and internal
validity of both Tan and Lo’s and Hiltz and Johnson’s
measurement instruments. External validity is not addressed
due to the fact that this research is not generalizable to
areas outside of AFMC. .

Tan and Lo: Section II. Tan and Lo’s research is

based upon the original work of Bailey and Pearson and has
been extensively validated. Internal validity is discussed
in terms of content and construct validity.

Content Validity. Content validity refers to the
extent to which an instrument provides adequate coverage of
the topic under study (Emory and Cooper, 1991:180). Content
validity is basically a matter of judgment. Given the
rigorous manner in which Bailey and Pearson, Ives et al. and
Raymond developed a comprehensive list of scales, along with

the results of their in-depth analysis, content validity of
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Tan and Lo’s instrument appears to be more than adequate
(Tan and Lo, 1990:205).

Construct Validity. Construct validity relates
the measurement instrument to the theory of which it is a
part (Emory and Cooper, 1991:182). One method of construct
validation examines the correlations between item scores and
total scores. In the study completed by Tan and Lo, each
item score was correlated to the total score:

The correlation coefficient for the measurement
instrument ranged from 0.39 to 0.79 with only one
correlation coefficient being below 0.55 (Table 1).
All the correlations were significant at the 0.0001
level. If it can be assumed that the total scores do
measure user satisfaction, these results could indicate
support for construct validity of the measurement
instrument. (Tan and Lo, 1990:205)
The other construct validation method involves factor
‘analysis. The results of the factor analysis also support
the construct validity of the instrument (Tan and Lo,
1990:205). _

Reliability. Reliability refers to the stability
of a measurement instrument over a variety of conditions
(Tan and Lo, 1990:205). The reliability of Tan and Lo’s
instrument was tested using the internal consistency and
split-halves methods. These methods measure how well each
of the various instrument questions measures the same
construct or idea. Typically, the questions on the
instrument are separated into two groups and the

correlations between the two groups of questions are

calculated. If the correlations are high, then the
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questions are said to measure the same entity (Emory and
| Cooper, 1991:186).
For Tan and Lo’s instrument, the reliability for the .
internal consistency method is 0.96 and the reliability for
the split-halves method is 0.94. For the purpose of
research, a reliability of 0.80 or better is deemed adequate
(Tan and Lo, 1990:205). Therefore, it appears that the
instrument is reliable.
Biltz and Johnson: Section III. Each of the 14
questions taken from Hiltz and Johnson’s research has been
used in previous research and, therefore, has received a
great deal of validation and reliability testing prior to
Hiltz and Johnson’s efforts. Hiltz and Johnson state that
each question had previously demonstrated acceptable
internal validity, variability, and reliability (Hiltz and
‘Johnson, 1990:749).

Data Collection
This section outlines the method of collecting data.
To begin, the population and sample size are defined. Then,
the proportionate stratified sampling technique is
described. |
Population. The population consisted of 2,608 users
who were assigned to AFMC and worked in the headquarters
building. A list of these users was obtained from the
network manager and the survey participants were selected

from this list. There was a small number of users who ’
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belonged to other organizations outside of AFMC, and these
users were excluded from this study.

Each Office Automation staff member who was directly
responsible for the development and implementation of the
BeyondMail system received a questionnaire. This census was
separate from the user survey and its results allowed a
comparison of the staff’s perceptions to the users’
responses.

Sample Size. 1In order to obtain a 95 percent
confidence interval, the minimum sample size needed would
be, at most, approximately 335 samples. To provide the best
possible estimator of the population mean, this research
used a total of 500 surveys or approximately 19 percent of
the total population. The formula used to calculate this
sample size is the most conservative formula found by this
researcher. The formula,

n = N2z? * .25

(d? * (N-1)) + (2% * .25)

where:

n = sample size required

N = total population size (2,608)

d = precision or confidence level desired (.05)

Z = factor for confidence level (1.96)
was originally developed by Krejcie and Morgan and
referenced in the Handbook in Research and Evaluation (Isaac
and Michael, 1981:192). For AFMC, the formula estimates the

required sample size to be 335. Prior research at AFIT has
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shown that a return rate above 60 percent for surveys
conducted within military organizations is quite typical.
Therefore, a sample size of 500 was the best compromise
between the desire for accuracy and the desire for
efficiency.

Pr iona tratifi ling. This study used a
proportionate stratified sample. According to Emory and
Cooper, stratification reduces the overall variability since
the variation within each strata, combined, is typicall-
lower than the total variation (Emory and Cooper, 1991:266).
Also, stratification and proportionate sampling are almost
always more efficient statistically when compared to simple
random sampling (Emory and Cooper, 1991:226).

The population was divided into 19 mutually exclusive
subpopulations or strata. These 19 strata correspond to the
command staff offices and command directories which are
connected to the network. Within each strata, a systematic
sample of 19 percent of the users was taken. Once the
number of users to be surveyed within a strata was

determined, every kth element in the strata was selected
beginning with a random 2txsrt with an element from 1 to k.

The starting element was selected from a random number
table.

Table 1 lists the 19 command staff offices and command
directories, along with their population size and sample

size, used in the proportionate stratified sample. As
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stated earlier, this list was taken from the electronic mail
system and shows the number of active electronic mail

accounts for the BeyondMail system.

TABLE 1
COMMAND STAFF OFFICES AND COMMAND DIRECTORIES WITHIN AFMC

Strata Population Sample Size
Office of Corporate

Information 400 77
Command Chaplain 9 2
Command Historian 9 2
Office of International

Affairs 13 2
Office of Intelligence 40 8
Staff Judge Advocate 35 7
Office of Public Affairs 38 7
Command Surgeon 55 11
Office of Security Police 37 7
Command Civil Engineer : 179 34
Test and Operations 80 15
Personnel 208 40
Engineering and

Technical Management 113 22
Financial Management

and Comptroller 236 45
Logistics 435 83
Contracting 117 22
Science and Technology 115 22
Plans and Programs 225 43
Requirements 264 51
Total 2,608 500

Data Analysis

This section discusses the use of Cronbach’s alpha and
the statistical tests used to analyze the data. The results
of this data analysis were used to answer the third research

question.
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X h’ . Cronbach’s alpha is "one of the most
important and pervasive statistics in research involving
test construction and use" (Cortina, 1993:98). The
coefficient alpha is a measure of the internal consistency
and reliability of the measurement instrument. It measures
the variance attributable to the individual items and
relates that variance to the overall measure (Cortina,
1993:98-100).

The Statistical Analysis System (SAS) Proc Corr Alpha
function was used to calculate the value of Cronbach’s
alpha, R?), which is a number between 0 and 1. Specifically,
the value of R? is the percentage of variance explained. -A
value close to 1 means that a large percentage of the
variance is explained, whereas a value close to 0 means that
a small percentage of the variance is explained.

The reliability and validity of this research
instrument rests largely upon the previous work of the many
authors who developed and refined the instruments from which
it was formed. Cronbach’s alpha does, however, provide a
measure of the internal consistency and reliability of this
instrument in its present, modified form.

Statistical Tests. The SAS program was used to analyze
the data gathered by the survey. To begin, the Proc
Univariate FREQ function was used to calculate the mean and
standard deviation for each question in Section II and
Section III of the instrument. The FREQ option provided the

demographic data by calculating the number of respondents
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belonging to each category of a demographic question
(Schlotzhauer and Littell, 1991:95-99).

Once these basic tests were completed, the Proc Corr
function was used to calculate the correlation coefficients
for all questions. These coefficients were examined to
determine which questions were highly correlated and,
thereby, warranted further investigation and analysis.

Once the means and standard deviations were calculated,
the Proc TTest function was used to determine if the overall
mean satisfaction level for the users was different than the
overall mean satisfaction level for the OA staff. The third
research question asked how the OA staff’s perceptions
compared with those of the users. This test provided a
measure of how the two groups’ perceptions compare.

The Proc TTest and Proc ANOVA functions were used to
analyze the demographic questions. For each demographic
question, the appropriate test was performed on each
question in Section II and Section III.

The Proc TTest function was used to analyze the
demographic questions which contain only two possible
responses. Specifically, questions 1, 6, and 7 contain two

possible responses. The Proc TTest function compared the

satisfaction levels (means) for the two groups responding to
these questions (Schlotzhauer and Littell, 1991:224). The
Proc TTest function tested the following null hypotheses for

questions 1, 6, and 7:
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1. There is no significant difference between the mean
satisfaction level for males and the mean
satisfaction level for females.

6. There is no significant difference between the mean
satisfaction level of those users who have
previously used other electronic mail systems and
those who have not.

7. There is no significant difference between the mean
satisfaction level for those who have received
formal training and those who have not.

The Proc ANOVA function was used to analyze the
demographic questions which contain more than two possible
responses. Specifically, questions 2, 3, 4, 8, and 9
contain multiple possible responses. The Proc ANOVA
function compared the satisfaction levels (means) for each
of the groups responding to these questions (Schlotzhauer
and Littell, 1991:227). Specifically, the Proc ANOVA
function was used to test the following null hypotheses for
questions 2, 3, 4, 8 and 9:

2. There is no significant difference among the mean
satisfaction levels for users based upon their age.

3. There is no significant difference among the mean
satisfaction levels for users based upon their
education.

4. There is no significant difference among the mean
satisfaction levels for users based upon how long
the user has used a computer.

8. There is no significant difference among the mean
satisfaction levels for users based upon how long
the user has used the BeyondMail system.

9. There is no significant difference among the mean
satisfaction levels for users based upon the
designation of the user (civilian, enlisted, or
officer).
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For the Proc ANOVA tests which fhentified significant
differences among the mean satisfaction levels, the Scheffe
metho& of multiple comparisons was used to test all possible
comparisons for significant differences. The SAS Proc ANOVA
SCHEFFE function was used to perform the Scheffe
comparisons.

In comparison to the Tukey and Bonferonni methods of
multiple comparisons, the Scheffe method is the most
appropriate method for this research for several reasons.
To begin, the Scheffe method may be used when the factor
level sample sizes are not equal (Neter and others,
1990:735-736). The factor level sample sizes refer to the
classifications within the responses for the demographic
variables. The factor level sample sizes for this research
wefe not equal. The fukey method, on.the other hand, can
only be used when the factor level sample sizes are equal
(Neter and others, 1990:735-736).

Also, the Scheffe method gives all possible contrasts
among factor levels (Neter.and others, 1990:735-736).
Furthermore, the Scheffe method is better than the
Bonferonni method when the number of contrasts is larger
than the number of factor levels (Neter and others,
1990:735-736). For this research, the number of contrasts
was larger than the number of factor levels.

The results of the Proc Ttest and Proc ANOVA functions
indicated which demographic factors provided relevant

information to enhance the understanding of how those
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3y
information to enhance the understanding of how those

factors relate to user satisfaction. The results of these
tests were analyzed along with the comments made by the
survey respondents in order to answer the third research

question.

Summary

This chapter described the research design and the
research instrument used to measure user satisfaction. A
description of the data collection plan and the data
analysis plan was also given. The information gathered by
analyzing the data collected with the research instrument

was used to answer the third research question.
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IV. Data beggrigtign and Analysis

Introduction
This chapter describes the data collected by

administering the survey instrument in accordance with the
methodology provided in Chapter I;I. This chapter begins
with a description of the pre—-test results which preceded
the survey. Then, the survey results are given in the form
of Cronbach’s alpha coefficients, demographic information,
descriptive statistics, correlation coefficients, and
statistical tests.

In several tables throughout this chapter, questions 10
through 35 are referred to as Q10 through Q35, respectively.
For the convenience of the reader, the survey questions are
reproduced here for easy reference. Questions 10 through 35
are rated on a scale from 1 to 7 with a value of 1 being
negative or unfavorable and a value of 7 being positive or
favorable. A value of 4 represents a neutral position. For
a complete description of the scales, see the complete copy

of the survey in Appendix A.

Section I. Background

1. What is your gender?
1. Male
2. Female
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What is your age?
1. Less than 25
26-32

33-39

40-46

47-53

54-60

Over 60

~SNSoOAneseWwN

5

at is your highest level of education?
Less than a high school diploma
High school diploma or equivalent
Some college courses but no degree
Associate’s degree or certificate
Bachelor’s degree
Master’s degree
Doctoral degree

]
<

long have you used a computer?
Less than 1.5 years

1.5-3

3-5

5-10

10 or more years

bW DN ~SoOnbdWN

What is your office symbol?

Is this (BeyondMail at AFMC) the first electronic mail
system you have used? '

1. Yes

2. VNo

Have you received formal training on using the
BeyondMail system?

1. Yes

2. No

How long have you been using the BeyondMail system?
1 0—-3 months

2. 3—-6 months .

3. 6-9 months

4, 9-12 months

5 12 months or more

What is your designation?
1. Civilian

2 Enlisted

3 Officer
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Section II. Satisfaction with Electronic Mail

How satisfied are you with..

10.

11.
12,

13.

14.

20.

21.

22.

Relevancy The degree to which BeyondMail provides the
services you want or require.

Reliability The reliability of BeyondMail.

Completeness The comprehensiveness of BeyondMail’s
services and capabilities.

Volume of output The amount of information conveyed to
you through BeyondMail.

R ionsghi i i ion (OA ff The

interaction between you and the OA staff.

1 i h ff The computer
technology skills and expertise exhibited by the OA
staff in the area of technical support.

Undergstanding of systems How well you understand
BeyondMail and its use.

Degree of training The amount and quality of
instruction you received to develop your proficiency in
utilizing the BeyondMail system.

Job effects The changes in job freedom and job
performance resulting from the implementation of the
BeyondMail system.

Security of data The safeguarding of data from
misappropriation or unauthorized alteration or loss.

Perceived utility Your judgement about the usefulness
or productivity of the BeyondMail system.

Convenience of access The ease or difficulty with
which you utilize BeyondMail.

Integration of systems The ability of BeyondMail to

communicate/transmit data between systems servicing
different functional areas or users at other locations.
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Section III. Satisfaction with Electronic Mail

23. Overall, the BeyondMail system is... .
(Extremely Bad to Extremely Good)

24. I find using the BeyondMail system to be...
(Boring to Stimulating)

25. I find the language/mechanics of the BeyondMail
system...
(Confusing to Understandable)

26. I find the language/mechanics of the BeyondMail

system. ..
(Unfriendly to Friendly)

Please indicate your reactions to using BeyondMail:

27. Hard to Learn to Easy to Learn
28. Impersonal to Friendly

29. Frustrating to Not Frustrating
30. Time Wasting to . Time Saving

31. Unproductive to Productive

How frequently have you felt:
(Questions 32 through 35 are rated from always to never)

32. ...distracted by the mechanics of the BeyondMail
system?

33. ...overloaded with information?

34. ...unable to express your views?

35. ...unable to get an impression of personal contact? .




Pre—~Test Results

As part of the survey development, the researcher
surveyed 10 users who were familiar with the BeyondMail
system. The 10 users were chosen with the help of Major
Maureen Casey of the Corporate Information office. The
users were reported to be familiar with the BeyondMail
system in that they had been using the system since its
initial implementation. 1In this respect, the users should
have been as familiar with the system at AFMC as were any
other users. The purpose of the pre-test, as mentioned in
Chapter III, was to assess the construct of the
questionnaire.

The pre—-test participants reported a lack of
understanding in relation to the wording of question 25 and
question 26 and suggested that adding the word language to
each question would make the questions more understandable.
Based upon this input, the word language was added to
question 25 and question 26.

Other than this single discrepancy, the pre-test
participants reported that the questionnaire was clear,
understandable, and appeared to measure user satisfaction
with the BeyondMail electronic mail system as intended.
These results further demonstrated the construct validity of
the research instrument.

Based upon the results of the pre—test, the survey
instrument was finalized and administered to 500 users and

10 Office Automation staff members at AFMC. Of those
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surveyed, 260 users and 8 Office Automation staff members
returned useable surveys for a response rate of 52 percent
for users and 80 percent for Office Automation staff
members. While the number of user surveys returned was less
than the estimated sample size of 335, the confidence level
associated with 269 responses is between 0.05 and 0.06,

which is sufficient for this research.

Cronbach’s Alphas and Construct Validity
The SAS Proc CORR ALPHA procedure was used to calculate

Cronbach’s alpha coefficients for the survey as a whole and
for each question. The results of the first Proc CORR ALPHA
procedure are given in Table 2. The coefficient for the
survey as a whole was an exceptionally high 0.962413.

The Proc CORR ALPHA procedure also calculates what the
overall Cronbach’s alpha coefficient for the survey would be
if an individual question was removed from the survey. In
other words, this is what the overall value of Cronbach’s
alpha would have been without that particular question.

This calculation is performed for each question and the
coefficient appears in Table 2 to the right of each question
under the heading Cronbach’s Alpha. If a coefficient which
appears under this heading is larger than the overall
coefficient given at the top of the table, then that would
indicate that the particular question might be a bad item
and should, therefore, be removed from the survey

(Schlotzhauer and Littell, 1991:258-261).
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The alpha coefficients for Q17 and Q19 were higher than
0.962413, indicating that the overall coefficient would
increase if these two questions were removed. Therefore,
the Proc CORR ALPHA procedure was performed again after Q17
and Q19 were removed and the overall coefficient increased
to 0.964140. The overall coefficient increased, but the
increase was only marginally better. In fact, the increase
was so small that Q17 and Q19 can be regarded as good
questions which could provide meaningful information and
should, therefore, remain as part of the survey.

The coefficients given in Table 2 under the heading
Correlation With Total indicate the degree to which that
particular question correlates to the overall measure. This
value is inversely proportional to the value in the column
labeled Cronbach’s Alpha. This is due to the fact that when
the question is highly correlated with the overall measure,
the overall value of Cronbach’s alpha would decrease if that
question was removed because that particular question adds
to the internal consistency of the measurement instrument
rather than detracting from it.

The Cronbach’s alpha coefficient of 0.962413 is a
measure of the survey’s internal consistency. This value
indicates that 96.2413 percent of the variance found in the
measurements is explained or accounted for by the
instrument. Therefore, only 3.7587 percent of the variance

is unexplained or unaccounted for.
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TABLE 2

CRONBACH’S ALPHA COEFFICIENTS R

For All Variables: 0.962413 «
Variable Correlation With Total Cronbach’s Alpha
Q10 0.726432 0.960673
Q11 0.633258 0.961525
Q12 0.733520 0.960654
Q13 0.655216 0.961271
Q14 0.528811 0.962275
Q15 0.531298 0.962273
Q16 0.612784 0.961643
Q17 0.478262 0.963243
Q18 0.719111 0.960725
Q19 0.433458 0.962827
Q20 0.789469 0.960135
Q21 0.787121 0.960083
Q22 0.592484 0.962014
Q23 0.827542 0.959810
Q24 0.760724 0.960518
Q25 0.761387 0.960332
Q26 0.773632 0.960258
Q27 0.763309 0.960338
Q28 0.824436 0.959911
Q29 0.810359 0.959841
Q30 0.815357 0.959845
Q31 0.829597 0.959747
Q32 0.732901 0.960597
Q33 0.549436 0.962166
Q34 0.718442 0.960722
Q35 0.638328 0.961418

A measure of this magnitude indicates that the
survey is internally consistent and, therefore, provides a
reliable measure of user satisfaction with the BeyondMail
system at AFMC. This finding is consistent with the
previous research cited earlier in this text and lends a
great deal of credibility to the results which follow. For
the purpose of research, a measure of 0.8000 or better is

deemed adequate (Tan and Lo, 1990:205). .

36




The significance of the Cronbach’s alpha coefficient
can hardly be overstated. This research combined the work
of two separate schools of thought into one measurement of
user satisfaction. The two schools of thought correspond to
Bailey and Pearson’s work and Hiltz and Johnson’s work
mentioned in Chapter II and Chapter III. It could certainly
have been possible that these two separate schools of
thought would not have correlated well, or produced a high
measure of internal consistency. If this had been the case,
the overall measure of Cronbach’s alpha would have been much
lower and the value of this research instrument as a single
measure of user satisfaction would have been in question.
The next section describes the demographic background of the

survey respondents.

Demographic Data
The Proc UNIVARIATE procedure was used with the FREQ

option to calculate the number of respondents for each
category of demographic data. Tables 3 through 10 list the
demographic data for the survey participants. The tables
correspond to survey questions 1 through 4 and 6 through 9,
respectively. Information concerning the respondent’s
office symbol, which was the subject of survey question 5,
is not given since that information was used only for data
collection under the proportionate stratified sampling
technique. The user’s office symbol was not a variable of

interest for this study.
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The item listed under the heading DEMOGRAPEIC
identifies the survey question or variable of interest. The
items under the heading CATEGORY identify the response which
categorized the respondents. For example, in Table 3, the
category M refers to the number of males responding to the
survey. Furthermore, the respondents are identified as
either users or as Office Automation (OA) staff members with

the number for each type of respondent under the appropriate

heading.
TABLE 3
DEMOGRAPHIC DATA - GENDER
DEMOGRAPHIC CATEGORY USER QA STAFF
GENDER M 164 5
E 94 3
TOTAL 258 8
TABLE 4
DEMOGRAPHIC DATA - AGE
DEMOGRAPHI CATEGORY USER QA STAFF
AGE Less than 25 6 0
26-32 43 1
33-39 66 4
40-46 70 2
47-53 50 1
54-60 20 0
Over 60 3 0
TOTAL 258 8
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TABLE 5
DEMOGRAPHIC DATA - EDUCATION

DEMOGRAPHIC CATEGORY USER OA STAFF
EDUCATION Less than high school 0 0
High school diploma 14 0
Some College 49 1
Associate’s degree 28 1
Bachelor’s degree 76 4
Master’s degree 84 2
Doctoral deqree 8 9
TOTAL 259 8

The demographic background of the survey respondents
lends even more credibility to the results obtained from
administering the survey. A review of the demographic data
suggests that the respondents are highly educated and
possess a great deal of computer experience. For example,
64.86 percent of the respondents havé a bachelor’s degree or
higher and none of the respondents has less than a high
school diploma. Also, 80.77 percent of the respondents have
more than 5 years of computer experience and 37.69 percent
of the respondents have more than 10 years of computer
experience. Furthermore, 83.46 percent of the respondents
were already familiar with electronic mail since they
reported that BeyondMail was not the first electronic mail
system that they had used.

Also of interest is the fact that 65 percent of the
respondents had not been formally trained on using the

BeyondMail system at the time the survey was administered.
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This, combined with the fact that 61.15 percent of the

respondents had only used the BeyondMail system for less
than 6 months, might account for some of the negative
responses reported in the next section. FPFinally, the
percentage of male respondents is 63.57 percent and the

percentage of female respondents is 36.43 percent.

TABLE 6
DEMOGRAPHIC DATA - COMPUTER EXPERIENCE

DEMOGRAPHIC CATEGORY USER QA STALF

COMPUTER

EXPERIENCE Less than 1.5 years 3 0
1.5 - 3 years 15 0
3 - 5 years 32 1
S5 - 10 years 112 3
10 or more vears 28 4

TOTAL - 260 8

TABLE 7

DEMOGRAPHIC DATA — BEYONDMAIL IS THE FIRST
ELECTRONIC MAIIL SYSTEM USED

DEMOGRAPHIC CATEGORY USER QA _STAFE

BEYONDMAIL IS

FIRST E-MAIL SYSTEM Yes 43 0
No 217 8

TOTAL 260 8
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TABLE 8

3

DEMOGRAPHIC DATA — RESPONDENTS WHO HAVE RECEIVED TRAINING

DEMOGRAPHIC EGORY USER QA STAFF

RECEIVED TRAINING Yes 91 0

No 169 -]

TOTAL 260 8
TABLE 9

DEMOGRAPHIC DATA - TIME USING BEYONDMAIL

DEMOGRAPHIC CATEGQRY USER QA STAFF
TIME USING BEYONDMAIL 0-3 Months 104 0
3-6 Months 55 0
6—-9 Months 51 3
9-12 Months 30 . 0
12 Months or more _20 5
TOTAL 260 8
TABLE 10

DEMOGRAPHIC DATA - DESIGNATION

DEMOGRAPHIC CATEGORY USER A _STAFF
DESIGNATION Civilian 175 6
Enlisted 24 1
Officer 59 1
TOTAL 258 8
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D iptiv istic:

Tﬁe Proc UNIVARIATE procedure was used to calculate the
means and standard deviations for each question. Table 11
lists the means and standard deviations for both the users
and the Office Automation staff. Missing values were not
included in the calculation. Some values were rounded to
the last decimal place given in the table.

The means for the Office Automation staff were higher
than the means for the users for each question of the
survey. The procedure discussed in the next session was
used to determine if these means are significantly
different.

Overall, given the impressive technical capabilities of
the BeyondMail software and the local area network used at
| AFMC, this researcher expected that the ratings.given by the
users would have been more similar to those given by the
Office Automation staff. Generally, the means for the
users’ satisfaction level are between 4.0 and 5.0, which
indicates that their satisfaction level is from neutral to
somewhat satisfied, with the exception of question 17.

These ratings seem to indicate that the BeyondMail system is
meeting the users’ needs, but that there is possibly some
slight room for improvement.

It must be noted that when analyzing these means and
standard deviations that the means for this particular

research study are not being compared to an established
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TABLE 11

MEANS AND STANDARD DEVIATIONS

USER OA STAFF
VARIABLE  MEAN STD DEV MEAN STD_DEV
Q10 4.9498 1.3842 6.3750 0.5175
Q11 4.1081 1.5884 5.8750 1.1259
Q12 4.9112 1.3308 6.1250 0.6409
Q13 4.8101 1.3287 6.7500 0.4629
Q14 4.9457 1.3570 6.6250 0.5175
Q15 5.0193 1.3738 6.8750 0.3536
Q16 4.4115 1.4612 6.6250 0.7440
Q17 3.4549 1.7403 4.8750 1.5526
Q18 4.3101 1.4103 6.1250 0.8345
Q19 4.5197 1.1201 5.5000 1.5119
Q20 4.9154 1.4062 6.3750 0.7440
Q21 4.9615 1.5666 6.7500 0.4629
Q22 4.0276 1.6903 5.2500 1.7525
Q23 4.9962 1.4156 6.2500 0.8864
Q24 4.7344 1.2238 6.2500 0.7071
Q25 4.9577 1.5278 6.6250 0.5175
Q26 4.9500 1.4444 6.5000 0.5345
Q27 4.9884 1.4428 6.1250 0.6409
Q28 5.0000 1.3471 6.5000 0.5345
Q29 4.6269 1.6682 6.6250 0.5175
Q30 4.8610 1.5084 6.3750 0.7440
Q31 4.9653 1.4530 - 6.3750 0.7440
Q32 4.7441 1.4424 6.1250 0.8345
Q33 4.9646 1.4592 5.6250 1.3025
Q34 4.9919 1.5492 6.1250 0.9910
Q35 4.8730 1.4671 6.1250 0.9910

benchmark or industry standard. Therefore, interpretation
of the means relies somewhat upon interpretation by the
researcher and reader. For instance, while the users may
not be extremely satisfied, they are at least generally more
positive in their responses than they are negative. With
the exception of question 17, all other questions had a mean

greater than 4.0000 (neutral). While there may be some room
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for improvement, the overall ratings were at least greater
than 4.00, on average.

High ings. The highest rating given by the users
is for question 15, which refers to the technical expertise
of the Office Automation staff. This speaks well for the
Office Automation staff and suggests that the users perceive
that the Office Automation staff is capable of supporting
the local area network and, conversely, suggests that any
dissatisfaction does not stem largely from a lack of
confidence in the Office Automation staff’s abilities.

The second and third highest ratings given are for
question 28 and question 23, respectively. Question 28
rated the users’ reaction to using BeyondMail on a scale
ranging from impersonal to friendly. Question 23 rated the
users’ overall impression of the BeyondMail system on a .
scale ranging from extremely bad to extremely good.

Lowest Ratings. The lowest rating given by the users

is the rating given for question 17, which measures the
users’ satisfaction level with the degree of training the
users received on how to use the BeyondMail system.
Question 17 also has the largest standard deviation, which
may account for the reason that it appeared to be a bad
question when the first Proc CORR ALPHA procedure was
performed. Furthermore, the lowest rating given by the
Office Automation staff is the rating given for question 17.

These ratings may reflect the fact that 65 percent of

the users and all of the Office Automation staff members who
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responded to the survey reported that they had not received
any training on how to use the BeyondMail system. It seems
reasonable to suggest that the lack of training evidenced by
the demographic information presented in Table 8 combined
with the respondents’ dissatisfaction with the degree of
training received may have had a negative impact on the
overall ratings given. Regardless of how technologically
advanced an electronic mail system is, the system will not
be utilized to its fullest caéacity if the users are not
trained on how to use the system at least well enough to
know what the system’s capabilities are. Training
definitely presents itself as a problem which deserves
attention.

The second and third lowest ratings given are for
question 22 and questibn 11, respectively. Question 22
measured the users’ satisfaction level with the ability of
BeyondMail to communicate data between systems servicing
different functional areas or users at other locations.
Question 11 measured the users’ satisfaction level with the
reliability of BeyondMail.

Before proceeding with the analysis, it must be noted
that a complete system failure occurred in coincidence with
the administration of the survey. This event was
unavoidable and was totally unrelated to the reliability of
either the local area network or the BeyondMail system. The
system failure was due to an accident involving a

ccntractor’s technician. The technician mistakenly pushed a
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rack of equipment against the wall and damaged the network
server, causing a complete system failure. While this
failure was unrelated to the network or BeyondMail, it may
have caused some frustration and anxiety among the users.
Also, many of the users may not initially have known the
cause of the failure and, thereby, have mistakenly
associated the failure with the system’s reliability, which
may help explain the low rating for question 11. The low
rating given for question 22 (the ability to communicate
between systems servicing different functional areas or
users at other locations), however, cannot be explained by
this researcher and therefore warrants further
investigation.

Comments. Section IV of the survey provided the
respondents with the opportunity to make comments. The
comments received were consistent with the ratings given.
In fact, of the 72 negative comments received, the two most
frequent negative responses dealt with training (27) and
reliability (17). The other negative comments were evenly
dispersed among a variety of items, including poor
integration with other systems, abuse of distribution 1lists,
messages inappropriate for electronic mail, and the need for
private mail groups and a better address system.

The comments suggest that users are dissatisfied with
the lack of training and the reliability of the system. 1In
regards to training, users generally stated that they were

unable to use the system to its fullest capacity without
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proper training. In fact, many of the comment sheets .
returned by the respondents dealt only with training. This
suggests that training was a serious enough problem to cause
the survey respondent to take the time and effort required
to make written comments. Training was the primary source
of user dissatisfaction reported on the comment sheets.

Also, in regards to reliability, the users stated a
dissatisfaction with the amount of time the system was
inoperative. Many users also complained that the system’s
rate of message delivery varied too much. Several users
commented that the system may take as little as a few
minutes to deliver a message on some occasions while taking
more than a day on other occasions. Such a comment seems
odd to this researcher, but the number of respondents making
the same comment justifies further investigation.

In contrast to the many negative comments, there were
only 18 positive comments. The positive comments ranged
from stating that the system is user friendly to simply
stating that the user liked BeyondMail. Also, the positive
comments were less detailed than the negative comments.
Overall, the comments tend to reinforce the analysis of the

mean ratings given by the users.

Pearson Correlation Coefficients
To show the degree to which the various questions
relate to one another, the Proc CORR procedure was used to

calculate the Pearson correlation coefficients (r) for all
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possible combinations of ques;ions. A copy of all
coefficients is attached in Appendix D. For the purpose of
analysis, only those coefficients greater than 0.7500 are
listed in Table 12. Due to missing values in the data, only
223 cases were included in this procedure. Also, the
p—value for all coefficients is 0.0001. Since the p-values
are the same, they are not reproduced throughout Table 12.
The value of Pearson’s correlation coefficient (r) is
given under the heading (r) in Table 12. Also, the
questions being correlated are listed to the left of the
coefficient (r) under the headings VAR 1 and VAR 2. For
example, question 20 is correlated to question 23 with a
coefficient of value 0.78990. Furthermore, question 20 is
correlated to question 31 with a coefficient of value

0.76218.

TABLE 12

PEARSON CORRELATION COEFFICIENTS (r)

CORRELATED VARIABLES (r)

VAR 1 VAR 2

Q20 Q23 0.78990
Q20 Q31 0.76218
Q25 Q26 0.88812
Q25 Q27 0.80324
Q25 Q28 0.76298
Q26 Q27 0.75206
Q26 Q28 0.77244
Q27 Q28 0.77984
Q30 Q31 0.89758
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These high correlations illﬁstrate the manner in which
the questions are related to one another. For example,
question 20 measures the users’ satisfaction with
BeyondMail’s perceived utility or productivity, and question
31 rates BeyondMail as either unproductive or productive.
For all intents and purposes, these two questions are
virtually the same except for the type of rating scale used
and the exact wording of the question. This is the same
indication that was given by the Cronbach’s alpha
coefficient for the survey. Specifically, the questions all
measure the same construct and there is a great deal of
correlation among the items.

The similarities are present in the other correlations
listed in Table 12. For instance, question 25 is highly
correlated to questions 26, 27, and 28. Question 25
measures the users’ view of the language/mechanics of the
BeyondMail system on a scale ranging from confusing to
understandable. Similarly, question 26 measures the users’
view of the language/mechanics of the BeyondMail system on a
scale ranging from unfriendly to friendly. It seems
reasonable that if the user finds the language/mechanics of
the BeyondMail system to be understandable, then the user
would also find the language/mechanics to be friendly.

This reasoning is true for questions 27 and 28 as well.
Question 27 describes BeyondMail as being either hard to
learn or easy to learn and question 28 rates the users’

reaction to BeyondMail as being either impersonal or
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friendly. Again, if the user finds the language/mechanics
of BeyondMail to be understandable, then the user should
also find BeyondMail easy to learn and friendly.

This reasoning also applies to the correlation between
question 30 and question 31. Question 30 asks for the
users’ reaction to using BeyondMail in terms of being either
time wasting or time saving, and question 31 describes
BeyondMail as either unproductive or productive. The
correlation lies in the reasoning that if the system saves
time, then the system must be productive.

Other than these similarities, it is noteworthy that
question 20 is highly correlated to question 23. Question
23 asks for the users’ overall satisfaction with BeyondMail
and question 20 asks for the users’ satisfaction with the
utility or productivity of BeyondMail. 'Of all the measures,
productivity correlates mest closely to the overall
satisfaction level. This woula seem to indicate that,
ovefall, productivity, or utility is an important aspect for

users at AFMC.

r mpar. fice Automation £
The Proc TTest procedure was used to determine if the
mean satisfaction level of the Office Automation staff is
significantly different from the mean satisfaction level of
the users. Table 13 lists the p-values for each test. The
p—value in<icates the level at which the researcher can

conclude that a significant difference between means exists.
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TABLE 13

USERS’ SATISFACTION LEVEL COMPARED TO
OFFICE AUTOMATION STAFF SATISFACTION LEVEL

H,: The means are equal

Variable P-Value
Ql0 0.0001
Ql1 0.0020
Q12 0.0007
Q13 0.0001
Ql4 0.0001
Q15 0.0001
Qlé 0.0001
Q17 0.0235
Q18 0.0004
Q19 0.0166
Q20 0.0006
Q21 0.0001
Q22 0.0452
Q23 0.0135
Q24 0.0006
Q25 0.0001
Q26 0.0001
Q27 - 0.0011
Q28 ' 0.0001
Q29 : 0.0001
Q30 0.0004
Q31 0.0007
Q32 0.0076
Q33 0.2074
Q34 0.0411
Q35 0.0174

This determination is made by comparing the p-value of
the test, which is listed in Table 13 under the heading
P-Value, to the reference p—value. The reference p-value
for th. research is 0.10. If the p—value of the test,
which is given in the table, is less than the reference
p—-value of 0.10, then the researcher can conclude that there

is a significant difference between the means. Under this
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)
condition, the researcher is rejecting the null hypothesis

that the means are equal and accepting the alternative
hypothesis that the means are not equal. This use of the
test p—value given in a table and the reference p—value of
0.10 applies to all of the statistical tests presented in
the remainder of Chapter IV.

For example, except for question 33, all of the
p—values given in Table 13 are less than the reference
p—value of 0.10. Therefore, except for question 33, the
null hypothesis that the users’ mean satisfaction level is
equal to the Office Automation staff’s satisfaction level is
rejected and the alternative hypothesis that the means are
not equal is accepted.

By comparing the means listed in Table 11, it is clear
that the Office Automation staff’s satisfaction level is
significantly higher than the users’ satisfaction level with
the one exception previously noted. This fact suggests that
there is, indeed, slight room for improvement since the
Office Automation staff so clearly views the electronic mail
system as being more effective than do the users.

Question 33 asked the respondent how frequently he or
she felt overloaded with information. Since the p-value of
the test given in Table 13 is higher than the reference
value of 0.10, the researcher must fail to reject the null
hypothesis that the mean satisfaction levels are different
in regard to question 33. This indicates that the OA staff

and the users do not differ in their feeling of being
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overloaded with information. Furthermore, given their
ratings of 5.6250 and 4.9646, respectively, it seems that
being overloaded with information is not a significant

problem with the BeyondMail system at AFMC.

1T for D i ions 1 nd 7

The Proc TTest procedure was used to analyze questions
1, 6, and 7 since these questions had only two possible
responses. A Proc TTest compares two separate groups. A
Proc ANOVA procedure is appropriate when comparing more than
two groups, which is the case for questions 2, 3, 4, 8, and
9 (Schlotzhauer and Littell, 1991:224-227).

These statistical tests also use a reference p—~value of
0.10. However, these tests apply only to the users surveyed
and do not apply to the Office Automation staff members
surveyed. For each demographic variablé, only those tests
which produced a p-~value of 0.10 or less are listed.

Tables 14, 15, and 16 share the same layout. For each
table, the null hypothesis that the means are equal is
stated at the top of the table. The question being examined
is listed under the heading VARIABLE. For that question,
the mean response is given for each type of respondent based
upon the demographic variable for that test.

For example, Table 14 lists the results of the Proc
TTests for the gender demographic question. The possible
categories of gender include male and female. On the

survey, male corresponds to a value of 1 and female
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corresponds to ‘a value of 2. Therefore, the values found
under the heading CATEGORY identify the respondents as
either male or female. The corresponding mean response or
satisfaction level is given to the right of the category
under the heading MEAN. The p—~value for the question is
located under the heading P—VALUE.

Question 1. The Proc TTest procedure was used to test
for a significant difference in satisfaction level between
male and female respondents. The procedure produced only 1
p—value of 0.10 or less. Table 14 lists the only result of

this procedure with a p—value of 0.10 or less.

TABLE 14
PROC TTEST FOR GENDER

H,: The means are equal

VARIABLE CATEGORY MEAN P-VAL
Q33 1 5.0183 0.0888
2 4.8925

According to the results listed in Table 14, male and
female respondents have a different mean satisfaction level
for question 33. Question 33 asks the respondent how
frequently he or she has felt overloaded with information.
These results might indicate that female users at AFMC feel
slightly more overloaded with information encountered in the
BeyondMail system. This test yields little real analytical

value since the difference in means is only 0.1258. For all
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practical purposes, a mean satisfaction level of 5.0183 is
virtually the same as a mean satisfaction level of 4.892S5.
In fact, the p—value of 0.0888 was only slightly less than
0.10.

The real significance of the Proc TTest procedure for
gender lies in the fact that male and female respondents
have a different satisfaction level for question 33 only.
On all other questions, there is no difference in
satisfaction level based upon the respondent’s gender.
Therefore, gender can largely be ignored as a significant
factor influencing the overall satisfaction level.

Question 6. The Proc TTest procedure was used to test
for a significant difference between the mean satisfaction
levels for those users who have previously used other
electronic mail systems and those who have not. Table 15
lists the results of this procedure with a p—value of 0.10
or less.

Question 6 asked the respondent if the AFMC BeyondMail
system was the first electronic mail system the respondent
had used. The possible responses were yes and no. A
response of yes is indicated in Table 15 by a value of 1
under the heading CATEGQORY. A response of no is indicated
by a value of 2. For example, fcr those respondents for
whom the AFMC BeyondMail system is the first electronic mail
system ever used, the mean satisfaction level for question
11 is 4.6047. Also, for question 11, the p-value of the

test is 0.0245.
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TABLE 15

PROC TTEST FOR QUESTION 6 — FIRST E-MAIL

H,: The means are equal

VARIABLE CATEGORY MEAN P-VALUE
Q11 1 4.6047 0.0245
2 4.0093
Q17 1 4.0714 0.0117
2 3.3333
Q22 1 4.4286 0.0924
2 3.9481
Q34 1 5.4146 0.0554
2 4.9073

This test yielded some interesting results for
analysis. To begin, question 11 dealt with reliability,
question 17 dealt with training, question 22 dealt with
integration, and question 34 dealt with the user’s ability
to express his or hér view by using BeyondMail. For each
question, the mean satisfaction level was significantly
higher for the users for whom this was the first electronic
mail system used. This seems to indicate that the
respondents who had previous electronic mail experience were
less satisfied with BeyondMail in these four areas. This
might indicate that their expectations were not completely
met. This might also indicate that the respondents who had
used another electronic mail system prior to using

BeyondMail were better satisfied with the other electronic
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mail system in the areas of reliability, training,
integration, and the ability to express one’s view.

Question 7. The Proc TTest procedure was used to test
for a significant difference between the mean satisfaction
levels for those users who have received formal training and
those who have not. Table 16 lists the results of this
procedure with a p—value of 0.10 or less. The information
in this table follows the same format as the previous
tables.

This test produced several significant results
indicating that whether or not a user had received training
on how to use the BeyondMail system influenced his or her
response to the eight questions listed in Table 16. For
each variable (question) listed, the mean satisfaction level
for those users who had received training was significantly
higher than the mean satisfaction level for those users who
had not received training. This indicates that training is
an important factor for the Office Automation staff to
consider when evaluating the effectiveness of the BeyondMail
system.

The users who had received formal training found the
BeyondMail system easier to learn (Q27), more productive
(Q31), more user friendly (Q28), and more stimulating (Q24).
than the users who had not received formal training. These
users also reported a better understanding of the system

(Q16) and less trouble with the volume of output (Q13). 1In
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fact, the p~value for question 16 was a highly significant

0.0002.
TABLE 16
PROC TTEST FOR QUESTION 7 - TRAINING
H,: The means are equal
VARIABLE CATEGORY MEAN P-VAL
Q10 1 5.1667 : 0.0657
2 4.8343
Q13 ) 1 5.0444 0.0379
2 4.6845
Q16 1 4.8681 0.0002
2 4.1657
Q18 1 4.6444 0.0034
2 4.1310
024 1 4.9545 0.0276
2 4.6190
Q27 1 5.2198 0.0460
2 4.8623
Q28 1 5.1978 0.0680
2 4.8935
Q31 1 5.2088 0.0355
2 4.8333

Furthermore, the users who received training also found
that BeyondMail provided the services they wanted (Q10) and
had a positive influence on their job freedom and job
performance (Ql18) to a higher degree than the users who had
not received training. These findings are certainly
reasonable and emphasize the importance of training. It

would seem that user satisfaction and, therefore, system
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effectiveness would increase if more users received formal

training on how tu use BeyondMail.

Statistical Tests for Questions 2, 3, 4, 8, and 9

The Proc ANOVA procedure was used to analyze these
questions. Because questions 2, 3, 4, 8, and 9 had more
than two possible responses, the Proc ANOVA procedure
follows the same principles outlined for the Proc TTests
reported in the previous section. The procedure compares
the mean satisfaction levels for the users based upon their
response to the demographic question being analyzed.

For example, the age demographic variable reported in
Table 17 has seven possible responses which ideﬁtify the age
of the respondent. The Proc ANOVA compares the mean
satisfactioh level for the users based upon their age. If
the p-value of the test is less than the reference value of
0.10, then the null hypothesis is rejected and the
researcher concludes than there is a significant difference
among the mean satisfaction levels of the users based upon
the category of the demographic variable the user belongs
to. The Proc ANOVA procedure, however, does not identify
which categories differ. The procedure only determines that
a significant difference exists.

The SCHEFFE option was used with the Proc ANOVA
procedure to test for differences among the categories for
each question. If the Proc ANOVA procedure finds that a

significant difference among the éategories exists, the
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SCHEFFE option can be gsed to determine precisely which
categories differ (Neter and others, 1990:735).

The SCHEFFE option uses a default confidence level of
0.95 in order to avoid type II errors. Therefore, even
though the Proc ANOVA procedure finds that a significant
difference among categories exists at the confidence level
of 0.10, the SCHEFFE option may not be able to identify
precisely which categories differ or by how much due to the
more stringent requirement for confidence within an even
smaller range of values. In the cases in this research in
which the SCHEFFE option was able to identify which
categories differ, the results are indicated in the
appropriate table. For example, Table 17 indicates that a
significant difference exists among the age categories for
question 25. The p-value for this question is 0.0007, which
is highly significant.

Furthermore, within the age category, the SCHEFFE
option shows that a significant difference exists between
category 2 and category 6 respondents. This information is

found under the heading SCHEFFE COMPARISONS. For question

25, the information under this heading is read as 2 minus 6.
The difference between the mean satisfaction level for
category 2 and the mean satisfaction level for category 6 is
found under the heading DIFF BET MEANS.

The corresponding value for the difference between
means for this question is 1.4477. Since the difference is

a positive value, it is concluded that age category 2
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respondents had a higher satisfaction level than age
category 6 respondents. By referring to the questionnaire,
it is determined that category 2 corresponds to the age
group 26-32 and category 6 corresponds to the age group
54-60. This indicates that the younger users find the
language/mechanics of the BeyondMail system to be more
understandable than do the older users. Such a finding
suggests that the older users have not adapted to the
BeyondMail system as well as the younger users have. For a
complete description of the categories that follow, refer to
the questionnaire.

Question 2. The Proc ANOVA procedure with the SCHEFFE
option was used to test for significant differences among
the means for users based upon their age. There were seven
possible responses to question 2. Table 17 lists the
results of this procedure with a p—-value of 0.10 or less.

Of all the statistical tests, this test produced the
second largest number of significant results. The age of
the respondent,, therefore, must have a considerable impact
upon the respondent’s satisfaction level when compared to
other demographic variables. Also, many of the test
p—-values were highly significant, with p—-values as low as
0.0007. 1In fact, only three tests had p-values higher than
0.0500.

The SCHEFFE option identified several differences among
the age categories. According to the results for question

25, the younger respondents of age category 2 (age 26-32)
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TABLE 17

PROC ANOVA FOR QUESTION 2 — AGE

H,: The means are equal

VARIABLE P-VAL SCHEFFE COMPARISONS DIFF BET MEANS

Q13 0.0149

Q16 0.0220

Q20 0.0162

Q23 0.0673

Q25 0.0007 2 -6 1.4477

Q26 0.0092

Q27 0.0007 2 - 4 0.9854
2 -6 1.4982

Q28 0.0132

Q29 0.0147

Q31 -0.0105

Q32 0.0084 2 -5 1.0800

Q33 0.0095

Q34 0.0930

Q35 0.0834

found the BeyondMail system to be less confusing and more
user friendly than did the older respondents of age category
6 (age 54-60). The difference between these two means was
1.4477.

Also, for question 27, the younger respondents of age

category 2 (age 26-32) found the BeyondMail system to be
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»
easier to learn than did the older respondents of both age

category 4 (age 40—-46) and age category 6 (age 54-60). The
differences between these means were 0.9854 and 1.4982,
respectively.

Finally, for question 32, the younger respondents of
age category 2 (age 26-32) were less distracted by the
mechanics of the BeyondMail system than were the respondents
of age category 5 (age 47-53). The difference between these
two means was 1.0800.

These results suggest that, in several areas, the
younger respondents were better able to adjust to the new
system than were the older respondents. In fact, the
younger respondents had the higher satisfaction level in all
comparisons for this test. For all practical purposes,
category 2 (age 26—32) was the lowest age category tested
since there were only 6 respondents in category 1 (less than
25).

Question 3. The Proc ANOVA procedure was used to test
for a gignificant difference among the mean satisfaction
levels for users based upon their level of education. There
were seven possible responses for question 3. The SCHEFFE
option did not yield any significant results for factor
level comparisons for question 3. Table 18 lists the
results of this procedure with a p-value of 0.10 or less.

The results of this test indicate that the respondent’s
education level was not a highly significant influence on

the respondent’s satisfaction level except for questions 12,
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15, 24, and 32. This might be partially attributed to the

fact that so many of the respondents had a high level of
education as indicated in Table 5. In fact, there were not
even any respondents to compare for the first category (less
than a high school diploma) and there were only 14

respondents without some college credit.

TABLE 18

PROC ANOVA FOR QUESTION 3 - EDUCATION

H,: The means are equal

VARIABLE P-VALUES
Q12 0.0877
Q15 0.0853
Q24 0.0577
Q32 . 0.0794

Question 4. The Proc ANOVA procedure with the SCHEFFE
option was used to test for a significant difference among
the mean satisfaction levels for users based upon how long
the respondent had used a computer. There were five
possible responses to question 4. Table 19 lists the
results of this procedure with a p—value of 0.10 or less.

This test found little difference in satisfaction
levels based upon the respondent’s computer experience. The
SCHEFFE option found only one significant difference among
the categories. Specifically, the respondents with the most

computer experience (10 or more years) had a better

64



understanding of the BeyondMail system than the respondents
witﬁ only 3 to 5 years of experience. The existence of only
one significant difference is somewhat surprising in that
computer experience might reasonably be expected to impact
upon a user’s ability to operate a new electronic mail
system. However, except for question 16, the results

indicate that computer experience was generally of no help.

TABLE 19

PROC ANOVA FOR QUESTION 4 — COMPUTER EXPERIENCE

H,: The means are equal

VARIABLE P—=VALUE FFE MPARISON DIFF BET MEAN
Q14 0.0698
Q15 0.0494
Q16 0.0049 5 - 3 0.9133

Question 8. The Proc ANOVA procedure with the SCHEFFE
option was used to test for significant differences among
the mean satisfaction levels for users based upon how long
the users had been using the BeyondMail system. There were
five possible responses to question 8. Table 20 lists the
results of this procedure with a p-value of 0.10 or less.

As expected, of all demographic variables, this
variable produced the largest number of significant results.

The Proc ANOVA procedure found significant differences among
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TABLE 20

PROC ANOVA FOR QUESTION 8 — TIME USING BEYONDMAIL

H,: The means are equal

VARIABLE P-VALUE HEFF ARISONS DIFF BET MEANS

Q10 0.0308

Q11 0.0092

Q13 0.0024 4 -1 0.9347

Q16 0.0001 5-3 1.1863
5-1 1.4904
4-1 0.9904

Q17 0.0001 5-3 1.4300
5-2 1.8278
5-1 2.0401

Q18 0.0001 5-1 1.2712
5-3 1.3612
4-1 0.9378
a-3 1.0279

Q20 0.0640 |

Q21 0.0148 5-3 1.3706

Q22 0.0922

Q23 0.0302

Q27 0.0035 5 -1 1.0962

Q29 0.0045 5 -1 1.3058
5-3 1.4059

Q30 0.0131

Q31 0.0202

Q34 0.0672

the mean satisfaction levels for 15 of the survey questions.

Within these 15 questions, the Proc ANOVA procedure with the
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SCHEFFE OPTION found 15 significant differences among the
five possible categories of respondents.

For question 13, the SCHEFFE procedure shows that the
respondents with more experience (category 4, 9 - 12 months)
using BeyondMail are more satisfied with the amount of
information conveyed to them through the BeyondMail system
than are the users with less experience (category 1, 0-3
months) .

Also, for question 17, the SCHEFFE procedure shows that
users with more experience using BeyondMail (category 5, 12
months or more; category 4, 9-12 months) have a better
understanding of the BeyondMail system in comparison to the
users with less experience (category 3, 6-9 months; category
1, 3-6 months).

For question 18, the SCHEFFE procedure shows thaf the
users with more experience using BeyondMail (category 5, 12
months or more) are more satisfied with the degree of
training than are the users with less experience (category
3, 6-9 months; category 2, 3-6 months; category 1, 0-3
months). Also, for the comparison between users with 12
months or more experience using BeyondMail and the users
with only 0 to 3 months experience, the difference between
means was a substantial 2.0401.

For question 18, the Scheffe procedure also shows that
the more experienced users (category 5, 12 Months or more;
category 4, 9-12 months) are significantly better satisfied

with the changes in job performance and job freedom which
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were brought about by the implementation of the BeyondMail
system than are the users with less experience using
BeyondMail (category 1, 0-3 months; category 3, 6-9 months).

Finally, the results for questions 21, 27, and 29 seem
to also indicate that the users’ satisfaction level may
increase as the users gain more experience using the
BeyondMail system. For each of these questions, the
satisfaction levels for the more experienced users were
higher than the satisfaction levels for the less experienced
users.

This pattern is the same one which persisted in each of
the earlier comparisons. This trend offers the Office
Automation staff the hope that the effectiveness of the
system will increase as users become more familiar with the
system.

Question 9. The Proc ANOVA procedure with the SCHEFFE
option was used to test for a significant difference among
the mean satisfaction levels for users based upon their
designation as either civilian, enlisted, or officer. Table
21 lists the results of this procedure with a p-value of
0.10 or less.

This test produced only a few significant results. The
results indicate that the enlisted respondents (category 2)
find the BeyondMail system to be more user friendly than
either the civilian or officer respondents did (category 1,

civilian; category 3, officer). The lack of differences
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indicates that, overall, the designation of the respondent

has little impact upon the respondent’s mean satisfaction

level.
TABLE 21
PrOC ANOVA FOR QUESTION 9 — DESIGNATION
H,: The means are equal

VARIABLE P—VALUE SCHEFFE COMPARISONS DIFF BET MEANS

Q28 0.0230 2 -1 0.7712

2 -3 0.8270

Q34 0.0684

sSumpary

This chapter described the data which was collected by
administering the research instrument in accordance with the
methodology provided in Chapter III. The information
collected by this survey consisted of Cronbach’s alpha
coefficients, demographic information, descriptive
statistics, correlation coefficients, and statistical tests.
This information will be used to form the conclusions

presented in Chapter V.
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V. Conclusions and Recommendations

Introduction

This research was designed to provide an objective
measurement of system effectiveness fcr the BeyondMail
electronic mail system installed at AFMC. This effort was
intended to determine if the users were completely satisfied
with the electronic mail system and, therefore, were using
the system to its fullest capacity.

In order to provide an objective measurement of system
effectiveness for AFMC’s electronic mail system, the
following research questions were addressed:

1. What is system effectiveness in relation to this
particular electronic mail system, and how should it be
measured?

2. Wwhat measurement instruments can be adapted, modified,
or created to measure effectiveness as it is defined for
this problem?

3. If a measurement instrument is administered, what do the
results of the measurement indicate, and how do the results
compare to the Office Automation staff’s perceptions?

This research determined that user satisfaction was the
best possible measure of system effectiveness and that user
satisfaction should be measured subjectively. A review of
the literature related to this topic revealed two available

questionnaires which could be modified and combined to
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provide a subjective measurement of user satisfaction. This
research instrument was administered at AFMC and the results
of that measurement are provided in Chapter 1IV.

This chapter draws conclusions based upon the analysis
of the research data, offers recommendations which the
Office Automation staff might use to increase the
effectiveness of the electronic mail system, suggests topics

for further research, and summarizes the research effort.

Conclusions

Overall, the BeyondMail electronic mail system is
meeting the users’ needs at AFMC. Given the fact that, with
one exception, the mean satisfaction levéls were more
positive than they were neutral or negative, the users are
more satisfied than they are dissatisfied. If there was any
great dissatisfaction present among the users at AFMé, there
would certainly have been many mean satisfaction levels
below 4.0000 (neutral). Therefore, it seems relatively easy
to conclude that there is no major problem with user
satisfaction.

In this respect, however, the mean satisfaction levels
could also have been higher than they were, which indicates
that user satisfaction and system effectiveness could be
improved. For example, all mean satisfaction levels were
between 3.4549 and 5.0193. Only two means were above
5.0000. The survey questions were rated on a Likert scale

with values ranging from 1 to 7. A value of 7 was the most
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positive response possible and a value of 4 was a neutral
response. In order for this researcher to conclude that the
BeyondMail system is as effective as it could possibly be,
there would have to be more mean satisfaction levels closer
to 6.0000 or 7.0000. The fact that none of the mean
satisfaction levels even came close to 6.0000 indicates that
there is room for improvement.

Also, it appears that the satisfaction level is
steadily increasing as users gain more experience with the
BeyondMail system. The amount of time an individual has
used the BeyondMail system is the single most significant
factor affecting user satisfaction level. Those individuals
who have used the system the longest had significantly
higher satisfaction levels in response to several questions.

- Alternatively, this fact also suggests -that a learning
curve exists which initially has a negative impact on user
satisfaction and system effectiveness. This impact is
evidenced by the fact that as little as three months of
experience using BeyondMail produced highly significant
differences in satisfaction levels among users. Also,
several users made written comments stating that BeyondMail
seemed to offer so many extensive features that they had
difficulty learning how to use the system and, therefore,
found the BeyondMail system to not be as productive as it
should be.

The technical capabilities of the BeyondMail system are

extremely impressive to this researcher. The BeyondMail
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system at AFMC is a state—of-the—art electronic mail package
which offers a comprehensive list of features. Therefore,
it seems reasonable to expect that training would be
essential for the user to fully utilize the BeyondMail
system. Unfortunately, however, only 35 percent of the
users had received training at the time the research
instrument was administered. This statistic must certainly
be related to the fact that satisfaction with training
received the lowest overall score from users. The mean
satisfaction level of 3.4549 is well below neutral (4.0000)
and clearly indicates the users’ ¢ .ssatisfaction with
training, or the lack thereof.

Another factor of interest is the age of the individual
and how the individual’s age influences user satisfaction.
The data showed that older users weré significantly less
satisfied with the BeyondMail system in several areas.
Assuming that older employees at AFMC generally hold
higher—-level positions, it appears that more senior-level
personnel find the BeyondMail sysﬁem to be less effective
than do other users within the organization. Senior-level
personnel probably have less time to learn how to use a new
system such as BeyondMail since their duties do not involve
extensive computer use. Therefore, training is even more
important for the senior-level personnel in order to reduce
the negative impacts of the learning curve associated with a

new technology such as the BeyondMail system at AFMC.
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Finally, the research instrument which was adapted and
modified for this study provided a useful measure of user
satisfaction with the BeyondMail system at AFMC. The data
collected by administering the research instrument provided
valuable findingys which were presented in Chapter IV. While
the results of this analysis are applicable only to AFMC,
the research instrument can be a useful tool for other
organizations which have recently installed an electronic
mail system or plan to do so. Other organizations within
the Air Force or within the Department of Defense could
easily adapt and modify this research instrument to meet

their specific needs.

Recommendations

This research was designed to measure user satisfaction
with thé BeyondMail system at AFMC as an indicator of the
system’s effectiveness. Based upon the findings presented
in Chapter IV, the following recommendations are offered to
the Office Automation staff at AFMC.

1. The most important recommendation that this
researcher can make to the Office Automation staff at AFMC
is the recommendation to consider providing comprehensive
training to all BeyondMail users at AFMC. A special
training program should be developed for the senior-level
personnel within AFMC. This program should be tailored to
meet their needs while considering their time constraints.

Also, other users should be provided with a choice of either
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an extensive, detailed training program for first-time

BeyondMail users or a less extensive program for experienced
BeyondMail users. Finally, periodic training could help
keep users current and provide opportunities for the users
to ask specific questions.

2. The AFMC Office Automation staff should
periodically administer the survey to determine if user
satisfaction is increasing or decreasing and to measure the
effectiveness of any training programs which may have been
initiated. The survey should be administered once every
three months for at least one year as part of a longitudinal
study. Such a longitudinal study should provide a more
complete understanding of system effectiveness.

3. The survey questionnaire should be modified
slightly before it is administered. To begin, change
question 4 (How long have you used a computer?) and question
8 (How long have you been using the BeyondMail system?) so
that the categories are mutually exclusive. For example,
the categories for question 8 should have been:

0-3 months
4-6 months
7-9 months

10-12 months
. 13 months or more

b WwN =

Also, add a demographic question to the survey which asks
the user to identify his or her specific level of
responsibility within the organization. Question 9, for
instance, asked the user to identify himself or herself as

either a civilian, an enlisted member, or an officer. A
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»
question should be added which further identifies the

respondent as either O0-1, 0-2, 0O0-7, Gs-1, GS-9, E-1, E-9,
etc., so that senior-level personnel can be compared to

other levels.

Suggestions for Further Research

Throughout the course of this research project four
suggestions for further research have presented tﬁemselves
as important areas for further study. These areas offer the
prospective researcher a variety of items to investigate.

1. Administer this research instrument to other
organizations with similar electronic mail systems to
further refine and validate the research instrument.

Further refinement and validation would make this research
instrument a more useful tool for organizations throughout
the Aif Force and the Department of Defense.

2. Examine other possible measures of system
effectiveness which could be used in conjunction with this
research instrument to provide a more thorough assessment of
system effectiveness.

3. Provide further justification for, or argument
against, the conclusion that user satisfaction is the best
possible surrogate measurement of system effectiveness for
alectronic mail systems. This would involve the development
of quantitative measures of system effectiveness based upon
an economic cost and benefit analysis. Such a quantitative

measure could also help an organization determine if an
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electronic mail system would increase an organization’s
productivity or effectiveness before the electronic mail
system was actually purchased and installed. User
satisfaction measurements, on the other hand, are only
available after system development and implementation.

4. Examine the factors which affect user satisfaction
and how those factors influence the effectiveness of an
electronic mail system. Relevant factors might include
items such as age, education, or job satisfaction. Factor
analysis could be used as a tool to identify which factors
should be included in future studies of user satisfaction in

relation to electronic mail systems.

Summary
This research has added to the body of knowledge

concerning the effectiveneés of electronic mail systems.
Specifically, it has combined the efforts of several earlier
researchers into a single research instrument which can be
used by organizations throughout the military and the
civilian communities to measure the effectiveness of their
electronic mail systems and to use that measurement to
improve the effectiveness of their systems.

The use of this research instrument at AFMC provided
several significant findings which the Office Automation
staff can use to improve the BeyondMail system. The
BeyondMail system represents an investment of several

million dollars by a single organization within the Air
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Force. Likewise, other organizations within the Air Force
and the Department of Defense will certainly be ipvesting
significant amounts of limited resources in the development
and installation of electronic mail systems. This research
has given those organizations a readily available evaluation
tool which can be used in its present form with little or no

modification.
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Appendix A: Survey

DEPARTMENT OF THE AIR FORCE

NEADQUARTERS AR PORCE MATERMEL COMMAND
WIRNGHT-PATTERSON AIR FORCE BASE. OO

25 MR 19

FROM: AFMC/CS
SUBIJ: Electonic Mail Customer Satisfaction Survey
TO: AFMC Survey Participants

1. Please take a few minutes to complete the attached questionnaire and retum it by
23 Apr 93 .

2. This survey measures your level of satisfaction with the Beyond Mail electronic mail system
and seeks your comments on the system'’s effectiveness. The information you provide will
become part of an Air Force Institute of Technology (AFIT) research project and will help us to
determine whether or not the electronic mail system is an effective tool for your daily
communications and office needs.

3. Your responses will be combined with those from other respondees and will not be
attributable to you personally. Although your participation is completely voluntary, I would
iate your help. If you have any questions, please contact Capt Randall Bradford,
/LA, 58989, or Maj Maureen C. Casey, 615 SMSQ/CIMR, 76962.

vl ¢ ¢ickmnam

KENNETH E. EICKMANN
Major General, USAF
Staff Director
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Ipstructions

1. Please respond to each question if at all possible. If you cannot
ansver a question because you don’t understand it or because you don’t
wvant to answer it, then skip that question and go on to the next
question. Select ONLY ONE response per question.

2. Record your responses on the answer sheet provided. pegin with the
and end with the rov marked 035. Record your answer to

guestion 5 on the survey itself and also on the return ervelope. Racord
your answer to all other guestions on the snswer sheet provided

3. The responses vwill be sachine scored, so please mark your answers
with a Bo. 2 pepcil and blacken the appropriate circle cospletely.
Please erase any stray sarks and do not fold the answer sheet.

4. The last section of the questionnaire provides you with the
opportunity to sake comments or suggestions. You say comment on any
aspect of the BeyondMail systeam or the survey. Your comments are
velcomed and will not be attributed to you personally in any sanner.

5. V¥Wben you have completed the survey, please place the quuiiomin
snd answer sheet in the envelope provided. Mark your office symbol on
the outside of the envelope and seal it. Return the survey to:

Capt Bradford
c/o Maj Casey
chR

Post 199
Building 266

THANK YOU POR PARTICIPATING!
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1.

3.

4.

What is your gender?

1. Male
2. Fesale

What is your age?

1. Less than 2§
2. 26-32

3. 33-39

4. 40-46

5. 47-53

6. 54-60

7. Over 60

What is your highest level of education?

1. Less than a high school diploaa

2. High school diplosa or equivalent
3. Some college courses but no degree
4. Associate’s degree or certificate
5. Bachelor’s degree

8. Master’s degree

7. Doctoral degree

How long have you used a computer?

1. Less than 1.5 years

2. 105 - 3
30 3 - 5
4. 5§ -10

5. 10 or more years

What is your office symbol? (Be Specifi

. -

c)
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7.

Is this (BeyondiMail at APMC) the first electronic sail systea you
have used?

1. Yes
2. No

Have you received formal training on using the BeyondMail systeam?

1. Yes
2. Ko

How long have you been using the BeyondMail Systes?

1. 0-3 wmonths
2. 3-8 sonths
3. 6-9 psonths
4. 9-12 months
5. 12 »months or more

Vhat is your designation?
1. Civilian

2. Inlisted
3. oOfficer
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Section II. Satisfaction with Electronic Mail

This section asks you to evaluate your level of
satisfaction/dissatisfaction with the BeyondMail electronic sail systes.

How satisfied are you with...

10. Relevancy The degree to which deyondMail provides the services you
want or require.

1 2 3 4 5 6 7
Extresely Neutral Extresely
Dissatisfied Satisfied
11. Reljability The reliability of BeyondMail.
1 2 3 4 5 6 7
Extremely Neutral Extresely
Dissatisfied _ Satisfied

12. Completeness The comprehensiveness of BeyondMail's services and

capabilities.
1 2 3 4 5 6 7
Extreasely Neutrsl Extremely
Dissatisfied Satisfied

13. Yolume of output The amount of inforsation conveyed to you through

BeyondMail.
1 2 K | 5 6 7
Extresely Neutral Extresely
Dissatisfied Satisfied
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14.

18.

16.

17.

18.

The interaction
betveen you and the OA staff.

1 2 3 4 5 6 7
Extresely Neutral Extresely
Dissatisfied Satisfied

Technical expertise of the OA staff The computer technology skills
and expertise exhibited by the OA staff in the area of technical
support.

1 2 3 4 5 6 7
Extresely Neutral Extresely
Dissatisfied Satisfied

Underatanding of avstess How well you understand BeyondMail and

its use. .

1 2 3 4 §-- 6 7
Extresely Neutral Extresely
Dissatisfied Satisfied

Degree of training The amount and quality of instruction you
received to develop your proficiency in utilizing the BeyondMail
systea.

1 2 4 5 L3 7
Extresely Neutral Extresely
Dissatisfied Satisfied

The changes in job freedoam and job performance

dob effecty
resulting froa the iaplementation of the BeyondMail systes.

1 2 3 4 § 6~ 7
Extremely Neutral Extresely
Dissatisfied Satisfied
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19.

20.

21,

220

Security of data The safeguarding of data froam misappropriation or

unauthorized alteration or loss.

1 2 3 4 5 6 7
Extresely Neutral Extreasely
Dissatisfied Satisfied

Perceived utjlity Your judgement about the usefulness or
productivity of the BeyondMail systes.

1 2 3 4 5 6 7
Extreaely Neutral Extresely
Dissatisfied Satisfied

i The ease or difficulty with which you
utilize BeyondMail.

1 2 3 4 5 6 7
Extremely Neutral Extresely
Dissatisfied Satisfied

Integration of svstems The ability of BeyondMail to
comaunicate/transait data between systeas servicing different
functional areas or users at other locations.

1 2 3 4 5 6 7
Extremely Neutral Extremely
Dissatisfied Satisfied
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Section IJI. Sstisfaction with Electropic Mail

The following questions ask you to evaluate your level of
satisfaction/dissatisfaction with the BeyondMail electronic mail systes
by using a different tyne of scale.

23. Overall, the BeyondMail systea is...

1 2 3 4 5 6 7
Extresely Neutral Extremely
Bad Good

24. I find using the BeyondMail systea to be...

1 2 3 4 § 6 7
Boring Neutral Stisulating

25. I find the language/sechanics of the BeyondMail systea...

1 2 3 4 5 & 7
Confusing Neutral Understandable

26. 1 find the language/mechanics of the BeyondMail systea...

1 2 3 4 5 6 7
Unfriendly Neutral Friendly
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27.

28.

29.

30.

31.

Please indicate your reactions to using BeyondMail:

1 3 4 5 7
Hard to Learn Neutral Easy to Learn

1 3 4 5 7
Iapersonal Neutral Friendly

1 3 4 L} 7
Frustrating Neutral . Not Frustrating

1 3ot 5 7
Time Wasting Neutral Time Saving

1 3 4 5 7
Unproductive Neutral Productive
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How frequently have you felt:

32. ...distracted by the mechanics of the BeyondMail systea?

1 2 3 4 5 6 7
Alvays Sonetimes Never

33. ...overloaded with inforsation?

1 2 3 4 5 6 7
Alvays Somsetines Never

34. ...unable to express your views?

1 2 3 4 5 6 7
Always Sometines Never

35. ...upable to get an impression of personal contact?

1 2 3 4 5 ] 7
Alwvays Sometines Never
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Pl

Section IV. Comments

Please use this section to sake any cosments or suggestions which
‘may help the Air Force Materiel Command provide you with the best
electronic mail system possible. Any comments you make will be strictly
confidential.

Thank you!
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A ndix B: Raw Data r

ggggg;g: 1555 221154545555545655555555656666

gggglggg 1361 222366666655446666665666666566
1

00003487 1464 221363666763£5656666656666635%

00003487

00001249 1454 211132433332443323334342543833%

00001249

00001337 2525 214153554353555565555555554433

00001337

ggggl;g: 2434 223153646643446545555564454465
1l

gggglggg 2354 215153556566444645544555554556
1

00001291 1255 222311775374147777477747467777

00001291

00001198 2334 211143555643544546555463555453S

00001198

00001336 2435 213165666656565556667766665668

00001336

00001252 1565 213153534552466655655667666576

00001252

00001352 2454 222132347542434344333444444344

00001352

00003705 2534 2241414555626455156777777771717

00003705

00001342 2434 212155555654556656555556656554

00001342

00003331 2224 2141767777764777777677761777716

00003331

ggggg;gg 1563 213165664454446746655666664656

00001253 1564 223165556653646546676766665566

00001253

00001257 2465 12313333444 343235544443544354

00001257

00003719 1464 113366544455325555555555556367

00003719

00001289 2235 214151353355625357433643774576

00001289

8888378; 1565 223162655553456636655555566566
37

00001286 1265 224363675464636765576555556666

00001286

Oggglggg 1533 212164664455345636356766446663
00001

Oggggggg 1344 221252644423355454576454444474
0

00831253 1453 2131514454552453123434443443555
0000125

Oogglggg 1755 221153536633276345363555245735
00001

00003483 2353 221143433421344434355433344334
00003483

00003366 2324 222133345544444424444443445644
00003366

00881358 2434 213143455422344544433343443443
0000135

00003420 1444 221155564451646767555665666666
00003420

00033422 1562 222173764461646757766666666666
0000342

00003425 15 5 2211422444524 4423433444444565
00003425

00001205 1254 113365564565566656566656664655
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00001205
0000138S
00001385
00001208
00001208
00001266
00001266
00001364
00001364
00001216
00001216
00003445
00003445
00003469
00003469
00003404
00003404
00003317
00003317
00003322
00003322
00003724
00003724
00003718
00003718
00001382
00001382
00003349
00003349
00001374
00001374
00003321
00003321
00007993
00007993
00003377
00003377
00003344
00003344
00001334
00001334
00001357
00001357
00001269
00001269
00003733
00003733
00003435
00003435
00008013
00008013
00003272
00003272
00003448
00003448
00003287
00003287
00003267
00003267
00003353
00003353
00001345
00001345
00001292
00001292
00003358

1244
1664
1365
2355
1375

‘2324

1472
1675
1365
1134
1365
1352
2665
1565
1465
2344
2254

65
1545
1664
2224
1564
1263
1562
2654
2 55
2544
1354
2254
1435
2354
1564
1144

223255556644566656455556555655
212152454452445555444444544444
222154665562546655566565665747
213344454432445325544344554445
223354354454545515566666666666
211174664456456644644444444444
111345544465424545466656445666
214312234455342122422222242331
221152533632246634455444554656
115263645567353724466765446565
1223553566214553 5555333555642
123154 555334455554555345565

113165775463566656555566556375
213161655645557336655652554445
21316566666556555545555555555

112274527742564556555555225265
1251771777766777171717171777117171777717
222 76667764445745477777547771
223166566664566656666555676777
213155556632556335433355554534
211166665666666767666777777776
221151544452242512445443435555
221333334411143232223331333523
223344644421465555323454554444
212155657755546556555555666666
221154437754344435367453242466
124133455555444444333552434433
222176777715564677767171777775667
2111563567643347 5576777475576
124276577764767776657777777477
213155463466 64425576555564444
221156444421335326545452543524
222122353451462513377656447744
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00003358
00003706
00003706
00003396
00003396
00003264
00003264
00001229
00001229
00001234
00001234
00003492
00003492
00001251
00001251
00003726
00003726
00001248
00001248
00001369
00001369
00003709
00003709
00001282
00001282
00001303
00001303
00003714
00003714
0000119S
00001195
00001304
00001304
00003465
00003465
00001232
00001232
00001299
00001299
00003717
00003717
00003400
00003400
00001324
00001324
00003443
00003443
00001344
00001344
00003749
00003749
00001242
00001242
00001333
00001333
00003325
00003325
00007997
00007997
00003708
00003708
00003407
00003407
00001365
00001365
00001202

1374
1363
2564
1265
2134
1254
1585
1443
1454
2434
2345
1562
1465
1345
1465
1343
1654
2233
1234
2464
1554
1464
1262
2365
2234
1565
1365
1565
1465
2353
1565
2655
1655

213333545632245343332353552442
221163766764667767776667675567
1211434333314444433252322 5434
221363526621647747766776677767
213144445566566655577777554666
22114444445 444444444777447

223165644432233444455434342335
221233445522446365434353543534
221146344431254745544454454544
225166664655546767577777776666
224174665465666646577773664477
2213555676345655455565656655

221134344454343343334443333383
221244444421445545444354453444
221153443522443444455554553655
221266666655566667666766667777
221154464431145366221423352444
123266766664546647777776676675
122255564454455566566666667676
222154635443646646566555554638%
224133443531445234433442241422
221354545532445545655555444556
112376667756576677676766667666
1143423555312 3312233343343154
2211635645434466766776676677

213165665655646545677676666676
225355354454556635555555664466
224166666764457626555777776777
211363556655445535555666556666
224163664334645326555455654445
212164646165545666666556666555
215144454455465445545543333232
214153455675445765444755557455%
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00001202
00002042
00002042
00003342
00003342
00003432
00003432
00003371
00003371
00003409
00003409
00003292
00003292
00003296
00003296
00003459
00003459
00001231
00001231
00001366
00001366
00003731
00003731
00003370
00003370
00003313
00003315
00003442
00003442
00001355
00001355
00003369
00003369
00003390
00003390
00001194
00001194
00003392
00003392
00001203
00001203
00001313
00001313
00003457
00003457
00001384
00001384
00003467
00003467
00001323
00001323
00008021

00008021
00003294
00003294
00001279
00001279
. 00001310
00001310
00001263
00001263
00003725
00003725
00003387
00003387

2364
2452
1364
2335
1473
1434
1334
2534
1454
2654
2344
2653
2254
1564
1568
2133
1664
1463
1354
2354
2543
1455
1465
1475
1365
1454

2133
1535
1373
2334
1564
1564

225166667774747777755677776767
222154453434454535444343453254
211356565656445755576666565476
212154557764555635666776664554
112353354444545535555445454554
211163655564435524566655554554
221266655754576645444454444554
211133346664444414574744343423
115166654556766556576656776577
124144764454646566565555663255
212123455532545525444555453554
211155653121646576765563775553
221166756641545526565663666777
1243777766556577777717717717767717
211166737755465645567666666666
221143444341434544433333443444
222165654633446335445444663544
21133435665;554755555666566677
221144444421444335544343444664
221144416644464464545545555

115144444444444444423444224444
221144444541444444444444444444
2231564 6644444645444444444444
221144444532454444444444444444
2213444444114444444444444400777
211355543334553544455445444

123244454444444444444444444444
222133323435442354444445444344
222353351131345323155333322134
2141435466535434 5555555555444
221155554431455445555444556555
221154346623241122312221122222
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00003302
00003302
00003426
00003426
00001362
00001362
00003746
00003746
00001373
00001373
00001370
00001370
00003408
00003408
00003324
00003324
00003352
00003352
00003391
00003391
00003346
00003346
00003263
00003263
00001389
00001389
00003403
00003403
00003497
00003497
00003427
00003427
00008004
00008004
00003273
00003273
00008022
00008022
00008020
00008020
00003716
00003716
00003411
00003411
00003383
00003383
00003446
00003446
00003736
00003736
00002041
00002041
00002047
00002047
00003279
00003279
00003418
00003418
00001381
00001381
00001246
00001246
00003282
00003282
00001207
00001207

2744
15583
1454
2452
2338
1263
1243
1342
2254
2325
2224
2532
1463
2442
2438
1463
1465
1254
1365
1454
2335
1555
1465
1564
2334
1233
1354
1354
2644
1664
1358
2454
2435

2221444444414444447141144244124
221146444431444544434344553424
224166666654646566555554665666
122166555522444646544444556666
223132447611144214432333333333
223355555552646516454644655545
115265666667756757666666566467
124143446444446664546644577444
21437 66 455566756 7777676 €
222145534542434424555655554555
211176768566546757677777171771776
221142435721433545444453544444
224166555544456656666565665456
214166676656637537666675776775
121141444332233444311231121121
221122344431443323444343444742
21135155556544223345555523444
2213655532615 65266553546647 6
21335356516756566555565566
22115555543334553544445444
223251556563216316677771124545
225165546664444414344444343363
212177777774647777677567775747
213366676776776666676676775676
212133336655542213355544333433
224175667754747767567677171777177
222 65667751666666655646776642
221354566634545645545454554553
221155453431454545555455554465
213154555544455635555364554744
22117666657454765657776765771S
221121426464144614464641416726
213141414414141111444441444444
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00003747
00003747
00001265
00001265
00003730
00003730
00003723
00003723
00003410
00003410
00003491
00003491
00003295
00003295
00003283
00003283
00003314
00003314
00003311
00003311
00003456
00003456
00003350
00003350
00003368
00003368
00002049
00002049
00002043
00002043
00002048
00002048
00003327
00003327
00002040
00002040
00003488
00003488
00003447
00003447
00003347
00003347
00001305
00001305
00003729
00003729
00001368
00001368
00001214
00001214
00001204
00001204
00001283
00001283
0000371S
00003715
00003293
00003293
00003444
00003444
00001196
00001196
00003318
00003318
00003466
00003466

2534
2344
1453
1364
1361
1462
1368
2438
1532
1238
1555
2524
2324
1234
1455
1285
2455
1334
2325
2153
2545
1341
1465
2255
2264
1564
1324
1244
1552
1574
2555
1364
1465

112155554455445535555543 54443
223164554453556646666666665443
225153543342243533344534434453
2213546345646366565777477771564
213365676767777626466656776766
222333344434354342222232333445
221365664444445656555555556666
213122223442142432 11411115513
222122214421242442323323225322
222273747741455567574775554453
211154447753445625566656546655
212154556666545445566665555454
221145564431445446544454554734
1251777777777711717771171171177
22217777777 47777777771717776177
225163454374445524363546455666
22517777771771167717717771717771717
2251665666445465 6576557776676
22216666 S4555566 66 47447

123155556754 6655666555666666
111166666555666666665566665565
221275766654647757477657776576
223311166675361111477771114717
223121221251113131122414112222
214152663255645535566555663622
114152356644545315522332543544
112166767546676566656465666666
222221151351121213555551124546
212141242335414523455543554653
213365554633544535444543554454
2211635455334 4534454544544367
221343543521132232332332122323
221354523321465515445453556646
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00001372
00001372
00003337
00003337
00001225
00001225
00003450
00003450
00003423
00003423
00003304
00003304
00003288
00003288
00001308
00001308
00001321
00001321
00001290
000012390
00003430
00003430
00001347
00001347
00001367
00001367
00001279
00001278
00003493
00003493
00001306
00001306
00001375
00001375
00001243

00001243

00003312
00003312
00001315
00001315
00003439
00003439
00001271
00001271
00001197
00001197
00003286
00003286
00003328
00003328
00003300
00003300
00003374
00003374
00003303
00003303
00003280
00003280
00003285
00003285
00003262
00003262
00003460
00003460
00001224
00001224

1365
1235
1554
1654
1543
1454
1285
2324
1354
1254
2335
1454
1364
2254
1664
1465
1243
1484
2328
1465
2265
2635
2462
1265
1455
1443
1334
2435
1253
2735
1534
2254
1255

221344554344445535555555554464
121255555554555455555555555555
222144626652446655455555553655
2111 5456656456765 6656566 356
12114334452144331442424244255%
21217777447777771877177171771717771117
222366555551545535555555554766
221163664657767776676666775344
222356444531255535566455445656
211256565656566665666665565555
211156564556545765544451455545
214164667755666657766666665466
11236564564666665666665655
213152523424443332455444555444
2231433545215 53 3433 32444443
221356664521466646655252564245
22125664664 464655555566556666
211332557114532123212231232476
2112636476524357466556666645
125355447756545625564647657774
2211546565414355414455242545455
2111777777777877171717171177717177717117
221163656643445556666566556454
225166667764657666655766676676
221111114344141111111111111111
221256655454555557577677776666
2222€6634651446656555666666666
221155557744466465555565556665
211364665656545667657667665564
2211434345433445 3444555545554
224164664553456656577776775776
222115454551465665555665545545
22114234667 144113432655444114
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00001330
00001330
00002044
00002044
00003361
00003361
00001273
00001273
00001328
00001328
00003477
00003477
00003351
00003351
00001331
00001331
00001387
00001387
00003740
00003740
00003727
00003727
00001233
00001233
00001264
00001264
00001388
00001388
00003380
00003380
00003397
00003397
00003313
00003313
00003305
00003305
00003481
00003481
00007998
00007998
00003424
00003424
00003476
00003476
00003421
00003421
00001274
00001274
00003405
00003405
00001200
00001200
00001262
00001262
00003274
00003274
00003307
00003307
00001261
00001261

1465
2425
1255
1464
1454
2234

2434

1365
1364
2253
1364
2438
2655
2533
1345
1555
1553
1644
2354
2643
1663
1565
1265
1465
1434
1465
2454
1455

335
1464

211174665565545647545665666566
223122234454243522222444447744
2141324 4464444513477555346666
122366666643655666455555554564
224161445242341115455761325455
2211757677725776477777717467777
221144544451245747466667445447
214355556655546545444444554544
221355555544556565555554555555
1211757677344477466777777777717
2213214465213433234322423335

222135436623443223322332332222
223152554431444545555554554565
221156646644445655555555554643
222155657744667756544576774576
215176677664766777656676775666
123111411111141111111111111111
211144446644444445545444554444
212177774454757767777777777477
121155577722445244444444447777
221133351231244333311111122334
221343343524443544555443344555
221355556651575545566555555534
222366664454566656566666666474
123244455534455434355554553777
225164555535666635555555664333
113177774445474855533443454444
222154647661456665666654665456
221154343341446535455544446564
223356714655345777666766545244

97




00003269
00003269
00003461
00003461
00002050
00002050
00003440
00003440
00003345
00003345
00003367
00003367
00003463
00003463
00003270
00003270

1334
1345
2555
1354
1254
2455
2463
1365

22317717717717471717777777717771777717
223264577777535725576667557777
223166667774646656666666665665
223165666733556645666567666445
225166676776756757777676776567
2281711111111 1117171171717717177177
225367677764677771677677776465
225175676674667756666666665566
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Appendix D: Correlation Coefficients

Correlation Analysis

Cronbach Coefficient Alpha

for RAN variables 0.962413

for STANDARDIZED variables: 0.962832

Raw Variables Std. Variables
Deleted Correlation Correlation
Vaziable with Total Alpha with Total Alpha
Q10 0.726432 0.960673 0.728011 0.961099
Q11 0.633258 0.96152S8 - 0.635552 0.961891
Q12 0.733520 0.960654 0.734384 0.961044
Q13 0.655216 0.961271 0.655547 0.961721
Q14 0.528811 0.962275 0.531884 0.962771
Q1$ 0.5312986 0.962273 0.534320 0.962750
Q16 0.612784 0.961643 0.609208 0.962116
Q17 0.478262 0.963243 0.478898 0.963217
Qi8 0.719111 0.960725 0.719778 0.961170
Q19 0.433458 0.962827 0.433474 0.963597
Q20 0.789469 0.960135 0.790426 0.960559
Q21 0.787121 0.960083 0.784869 0.960608
Q22 0.592484 0.962014 0.593166 0.962252
Q23 0.827542 0.959810 0.828518 0.960229
Q24 0.760724 0.960518 0.762147 0.960804
Q25 0.761387 0.960332 0.761922 0.960806
Q26 0.773632 0.960258 0.772983 0.960711
Q27 0.763309 0.960338 0.760742 0.960816
Q28 0.824436 0.959914 0.825974 0.960251
Q29 0.810359 0.959841 0.807557 0.960411
Q30 0.815357 0.959845 0.814650 0.960349
Q31 0.829597 0.959747 0.828536 0.960228
Q32 0.732901 0.960597 0.731041 0.961073
Q33 0.549436 0.962166 0.549851 0.962619
Q34 0.718442 0.960722 0.716270 0.961200
Q35 0.638328 0.961418 0.638563 0.961866
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Correlation Analysis

Pearson Correlation Coefficients / Prob > |R| under Ho: Rho=0 / N = 223

Q10

Qi1

Q12

Q13

Ql4

Qls

Q16

Q17

Q18

Q18

Q20

Q21

Q22

Q23

Q24

Q25

Q26

Q10

1.00000
0.0

0.58958
0.0001

0.74453
0.0001

0.55194
0.0001

0.39887
0.0001

0.40610
0.0001

0.37492
0.0001

0.35593
0.0001

0.5723%
0.0001

0.32585
0.0001

0.63768
0.0001

0.58522
0.0001

0.43681
0.0001

0.69373
0.0001

0.60820
0.0001

0.53729
0.0001

0.55002
0.0001

Q11

0.58958
0.0001

1.00000

0.56297
0.0001

0.50189
0.0001

0.36133
0.0001

0.44118
0.0001

0.28135
0.0001

0.27907
0.0001

0.51645
0.0001

0.42203
0.0001

0.55512
0.0001

0.54364
0.0001

0.53650
0.0001

0.59733
0.0001

0.50076
0.0001

0.36841
0.0001

0.42004
0.0001

Q12

0.74453
0.0001

0.56297
0.0001

1.00000
0.0

0.53096
0.0001

0.43143
0.0001

0.37827
0.0001

0.36917
0.0001

0.31078
0.0001

0.51450
0.0001

0.36188
0.0001

0.68766
0.0001

0.61385
¢.0001

0.55642
0.0001

0.71822
0.0001

0.60074
0.0001

0.56320
0.0001

0.55777
0.0001

Q13

0.55194
0.0001

0.50189
0.0001

0.53096
0.0001

1.00000-
0.0

0.32747
0.0001

0.272S3
0.0001

0.48202
0.0001

0.39610
0.0001

0.58777
0.0001

0.34165
0.0001

0.5965954
0.0001

0.48273
0.0001

0.45246
0.0002

0.60780
0.0001

0.52041
0.0001

0.44684
0.0001

0.46692
0.0001
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Ql4

0.39887
0.0001

0.36133
0.0001

0.43143
0.0001

0.32747
0.0001

1.00000
0.0

0.74867
0.0001

0.37354
0.0001

0.35137
0.0001

0.40589

0.0001

0.32483
0.0001

0.41374

0.0001-

0.32240
0.0001

0.28686 -

0.0001

0.42544
0.0001

0.40888
0.0001

0.33953
0.0001

0.33283
0.0001

Q15

0.40610
0.0001

0.44118
0.0001

0.37827
0.0001

0.27253
0.0001

0.74867
0.0001

1.00000
0.0

0.32345
0.0001

0.30481
0.0001

0.38004
0.0001

0.35962
0.0001

0.42905
0.0001

0.37402
0.0001

0.29876
0.0001

0.40809
0.0001

0.41968
0.0001

0.36999
0.0001

0.35673
0.0001

Qlé

0.37492
0.0001

0.28135
0.0001

0.36917
0.0001

0.48202
0.0001

0.37354
0.0001

0.32345
0.0001

1.00000
0.0

0.55475
0.0001

0.42752
0.0001

0.23284
0.0005

- 0.45583

0.0001

0.53968
0.0001

0.32330
0.0001

0.44430
0.0001

0.43843
0.0001

0.57999
0.0001

0.55209
0.0001




Correlation Analysis

Pearson Correlation Coefficients / Prob > |R| ugdlr Ho: Rho=0 / N = 223

Ql0 Q11 Q12 Q3 Ql4 Q1s

Q27 0.50876 0.33303 0.49822 0.42333 0.39744 0.41586
0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Q28 0.57880 0.47362 0.59868 0.53184 0.47197 0.48782
0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Q29 0.5%881 0.53044 0.58571 0.4571S 0.38578 0.43316
0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Q30 0.62170 0.55703 0.63719 0.53446 0.35441 0.38337
0.0001 0.0001 0.0002 0.0001 0.0001 0.0001

Q31 0.62147 0.56213 0.64504 0.58481 0.36575 0.40509
0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Q32 0.49696 0.41746 0.47391 0.40628 0.38926 0.35073
¢.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Q33 0.28880 0.30424 0.30277 0.39613 0.34956 0.33479
0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Q34 0.59568 0.45450 0.53078 0.49225 0.37171 0.33074
0.0001 0.0001 °© 0.0001 0.0001 0.0001 0.0001

Q35 0.44858 0.37279 0.42398 0.43881 0.32430 0.29373
0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
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Q16

0.68189
0.0001

0.52220
0.0001

0.58124
0.0001

0.41013
0.0001

0.40679
0.0001

0.50286
0.0001

0.35434
0.0001

0.40605
0.0001

0.40372
0.0001




Correlation Analysis

Pearson Correlation Coefficients / Prob > |R| under Ho: Rho=0 / N = 223

Q10

Qll

Ql2

Q13

Q14

Qls

Q16

Q17

Q18

Q19

Q20

Q21

Q22

Q23

Q24

Q25

Q26

Q17

0.35593
0.0001

0.27907
0.0001

0.31078
0.0001

0.39610
0.0001

0.35137
0.0001

0.30481
0.0001

0.55475
0.0001

1.00000
0.0 .
0.42848
0.0001

0.26478
0.0001

0.30488

0.0001 .

0.35414
0.0001

0.29072
0.0001

0.28987
0.0001

0.32365
0.0001

0.38066
0.0001

0.37883
0.0001

Qs

0.57235
0.0001

0.51645
0.0001

0.51450
0.0001

0.58777
0.0001

0.40589
0.0001

0.38004
0.0001

0.42752
0.0001

0.42848
0.0001

1.00000
0.0

0.37549
0.0001

0.63169
0.0001

0.53822

0.0001

0.47113
0.0001

0.66026
0.0001

0.62719
0.0001

0.48757
0.0001

0.52785
0.0001

Q19

0.32588
0.0001

0.42203
0.0001

0.36188
0.0001

0.34165
0.0001

0.32483
0.0001

0.35962
0.0001

0.23284
0.0005

0.26478
0.0001

0.37549
0.0001

1.00000

0.37391
0.0001

1 0.34848

0.0001

0.34427
0.0001

0.32040
0.0001

0.34454
0.0001

0.28861
0.0001

0.29237
0.0001

Q20

0.63768
0.0001

0.55512
0.0001

0.68766
0.0001

0.59694
0.0001

0.41374
0.0001

0.42908
0.0001

0.45583
0.0001

0.30488
0.0001

0.63169
0.0001

0.37391
0.0001

1.00000
0.0

0.68927
0.0001

0.57539
0.0001

0.78990
0.0001

0.63658
0.0001

0.56493
0.0001

0.54684
0.0001
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Q21

0.58522
0.0001

0.54364
0.0001

0.61385
0.0001

0.48273
0.0001

0.32240
0.0001

0.37402
0.0001

0.53968
0.0001

0.35414
0.0001

0.53822
0.0001

0.34848
0.0001

0.68927
g.0001

1.00000
0.0

0.59320
0.0001

0.71292
0.0001

0.62393
0.0001

0.60988
0.0001

0.62709
0.0001

Q22

0.43681
0.0001

0.53650
0.0001

0.55642
0.0001

0.45246
0.0001

0.28686
0.06001

0.29876
0.0001

0.32330
0.0001

0.29072

. 0.0001

0.47113
0.0001

0.34427
0.0001

0.57539
¢.0001

0.59320
0.0001

1.00000
0.0

0.61756
a.0001

0.51483
0.0001

0.34713
0.0001

0.38102
0.0001

Qa3

0.69373
0.0001

0.59733
0.0001

0.71822
0.0001

0.60780
0.0001

0.42544
0.0001

0.40809
0.0001

0.44430
0.0001

0.28987
0.0001

0.66026
0.0001

0.32040
0.0001

0.78990

. 0.0002

0.71292
0.0001

0.61756
0.0001

1.00000

0.72735
0.0001

0.61061
0.0001

0.61711
0.0001




Correlation Analysis
Pearson Correlation Coefficients / Prob > |R| under Ho: Rho=0 / N = 223
Q17 Q18 Q19 Q20 Q21 Q22 Q23

Q27 0.45198 0.46667 0.23696 0.53580 0.61540 0.38059 0.62707
0.0001 0.0001 0.0004 0.0001 0.0001 0.0001 0.0001

Q28 0.38779 0.57632 0.37486 0.60992 0.64258 0.44054 0.70535
0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0002

Q29 0.38738 0.57983 0.34053 0.66195 0.73964 0.54035 0.67790
0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Q30 0.36092 0.74657 0.32614 0.&2991 0.69246 0.52044 0.72895
0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Q31 0.38432 0.72265 0.3%526 0.76218 0.68790 0.56212 0.74907
0.0001 0.0001 9.0001 0.0001 0.0001 0.0001 0.0001

Q32 0.33571 - 0.45334 0.31298 0.52770 0.64503 0.40561 0.56304
0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Q33 0.20822 0.33876 0.18291 0.41604 0.42755 0.15754 0.39461
0.0018 0.0001 0.0062 0.0001 0.0001 0.01286 0.0001

Q34 0.37326 0.50051 0.22802 0.53430 0.56510 0.39142 0.58636
0.0001 0.0001 0.0006 0.0001 0.0001 0.0001 0.0001

Q35 0.26694 0.40918 0.23770 0.49613 0.49361 0.31645 0.54249
0.0001 0.0001 - 0.0003 0.0001 0.0001 0.0001 0.0001
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Correlation Analysis

Pearson Correlation Coefficients / Prob > |R| undezr Ho: Rho=0 / N = 223

Q10

Q1

Q12

Q13

Q14

Q15

Q16

Q17

Q18

Q19

Q20

Q21

Q22

Q23

Q24

Q2s

Q26

Q24

0.60820
0.0001

0.50076
0.0001

0.60074
0.0001

0.52041
0.0001

0.40888
0.0001

0.41968
0.0001

0.43843
0.0001

0.32365
0.0001

0.62719
0.0001

0.34454
0.0001

0.63658
0.0001

0.62393
0.0001

0.51483
0.0001

0.72738
0.0001

1.00000
0.0

0.62300
0.0001

0.66321
0.0001

Q25

0.53729
0.0001

0.36841
0.0001

0.56320
0.0001

0.44684
0.0001

0.33953
0.0001

0.36999
0.0001

0.57999
0.0001

0.38066
0.0001

0.48757
0.0001

0.28861
0.0001

0.56493
0.0001

0.60988
0.0001

0.34713
0.0001

0.61061
0.0001

0.62300
0.0001

1.00000
0.0

0.88812
0.0001

Q26

0.55002
0.0001

0.42004
0.0001

0.55777
0.0001

0.46692
0.0001

0.33283
0.0001

0.35673
0.0001

0.55209
0.0001

0.37883
0.0001

0.5278S
0.0001

0.29237
0.0001

0.54684
0.0001

0.62709
0.0001

0.38102
0.0001

0.61711
0.0001

0.66321
0.0001

0.88812
0.0001

1.00000
0.0

Q27

0.50876
0.0001

0.33303
0.0001

0.49822
0.0001

0.42333
0.0001

0.39744
0.0001

0.41586
0.0001

0.68189
0.0001

0.45198
0.0001

0.46667
0.0001

0.23696
0.0004

0.53580
0.0001

0.613540
0.0001

0.38039
0.0001

0.62707
0.0001

0.57009
0.0001

0.80324
0.0001

0.75206
0.0001
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Q28

0.57880
0.0001

0.47362
0.0001

0.59868
0.0001

0.53184
0.0001

0.47197
0.0001

0.48782
0.0001

0.52220
0.0001

0.38779
0.0001

0.57632
0.0001

0.37486
0.0001

0.60992
0.0001

0.64258
0.0001

0.44054
0.0001

0.70835
0.0001

0.69141
0.0001

0.76298
0.0001

0.77244
0.0001

Q29

0.55881
0.0001

0.53044
0.0001

0.58571
0.0001

0.4571S
0.0001

0.38578
0.0001

0.43216
0.0001

0.58124
0.0001

0.38738
0.0001

0.57983
0.0001

0.34053
0.0001

0.66195
0.0001

0.73964
0.0001

0.54035
0.0001

0.67790
0.0001

0.57888
0.0001

0.68661
0.0001

0.68018
0.0001

Q30

0.62170
0.0001

0.55703
0.0001

0.63719
0.0001

0.53446
0.0001

0.35441
0.0001

0.38337
0.0001

0.41013
0.0001

0.36092
0.0001

0.74657
0.0001

0.32614
0.0001

0.72991
0.0001

0.69246
0.0001

0.52044
0.0001

0.72895
0.0002

0.66703
0.0001

0.58612
0.0001

0.62162
0.0001
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Correlation Analysis

Pearson Correlation Coefficients / Prob > |R| under Ho: Rho=0 / N = 223

Q27

Q28

Q29

Q30

Q31

Q32

Q33

Q34

Q3s

Q24

0.57009
0.0001

0.69141
0.0001

0.57888
0.0001

0.66703
0.0001

0.66971
0.0001

0.56637
0.0001

0.38747
0.0001

0.47712
0.0001

0.48782
0.0001

Q25

0.80324
0.0001

0.76298
0.0001

0.68661
0.0001

0.58612
0.0001

0.60035
0.0001

0.62362
0.0001

0.49203
0.0001

0.56604

0.0001

0.54666
0.0001

Q26

0.75206
0.0001

0.77244
0.0001

0.68018
0.0001

0.62162

0.0001

0.60728
0.0001

0.64249
0.0001

0.48759
0.0001

0.57203
0.0001

0.56920
0.0001

Q27
1.00000
0.0
0.77984
0.0001

0.69670
0.0001

0.58353
0.0001

0.58938
0.0001

0.68342
0.0001

0.50494
0.0001

0.59034
0.0001

0.52657
0.0001
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Q28

0.77984
0.0001

1.00000

0.65875
0.0001

0.67158
0.0001

0.67801
0.0001

0.61002
0.0001

0.53264
0.0001

0.61898
¢.0001

0.59332
0.0001

Q29

0.69670
0.0001

0.6587S
0.0001

1.00000

0.71157
0.0001

0.71420
0.0001

0.68011
0.0001

0.46919
0.0001

0.63333
0.0001

0.48766
0.0001

Q30

0.58353
0.0001

0.67158
0.0001

0.71157
0.0001

1.00000

0.89758
0.0001

0.62277
0.0001

0.50710
0.0001

0.60121
0.0001

0.50472
0.0001




Pearson Correlation Coefficieats / Prob > |R| under Ho: Rho=0 / N = 223

Q31

Q10  0.62147
0.0001

Ql1  0.56213
0.0001

Q12  0.64504
0.0001

Q13  0.58481
0.0001

Q14  0.36573
0.0001

Q1S  0.40509
0.0001

Q16 0.40679
~0.0001

Q17  0,38432
0.0001

Q18  0.72265
0.0001

Q19  0.35526
0.0001

Q20 0.76218
0.0001

Q21 0.68790
0.0001

Q22 0.56212
 0.0001
Q23  0.74907
0.0001

Q24 0.66971
0.0001

@25 0.60035
0.0001

Q26 0.60728
0.0001

Q32

0.49696
0.0001

0.41746
0.0001

0.47391
0.0001

0.40628
0.0002

0.38926
0.0001

0.35073
0.0001

0.50286
0.0001

0.33571
0.0001

0.45334
0.0001

0.31298
0.0001

0.52770
0.0001

0.64503
0.0001

0.40561
0.0001

0.56304
0.0001

0.56637
0.0001

0.62362
0.0001

0.64249
0.0001

Correlation Analysis

Qa3

0.28880
0.0001

0.30424
0.0001

0.30277
0.0001

0.39613
0.0001

0.34956
0.0001

0.33479
0.0001

0.35434
0.0001

0.20822
0.0018

0.33876
0.0001

0.18291
0.0062

0.41604
* 0.0001

0.42755
0.0001

0.15754
0.0186

0.39461
0.0001

0.38747
0.0001

0.49203
0.0001

0.48759
0.0001

0
0
0
0
o
0
0
0
0
0
0
0
0
0
0
(")
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Q34 Q3s

.59568 0.44858 g
0.0001 0.0001

.45450 0.37279
0.0001 0.0001

.53078 0.42398
0.0001 0.0001

.49225 0.43881
0.0001 0.0001

37171 0.32430
0.0001 0.0002

.33074 0.29373
0.0001 0.0001

.40605 0.40372
0.0001 0.0001

.37326 0.26654
0.0001 0.0001

.50051 0.40918
0.0001 0.0001

.22802 0.23770
0.0006 0.0003

.53430 0.49613
0.0001 0.0%01

.56510 0.49361
0.0001 0.0001

.39142 0.31645
0.0001 0.0001

.58636 0.54249
0.0001 0.0001

.47712 0.48782
0.0001 0.0001

.56604 0.54666
0.0001 0.0001

.57203 0.56920
0.0001 0.0001




Correlation Analysis
Pearson Correlation Coefficients / Prob > |R| under Ho: Rho=0 / N = 223
Q31 Q32 Q33 Q34 Q3s

Q27 0.58938 0.68342 0.50494 0.59034 0.52657
0.0001 0.0001 0.0001 0.0001 0.0001

Q28 0.67801 0.61002 0.53264 0.61895 0.359332
0.0001 0.0001 0.0001 0.0001 0.0001

Q29 0.71420 0.68011 0.46919 0.63333 0.48766
0.0001 0.0001 0.0001 0.0001 0.0001

Q30 0.89758 0.62277 0.50710 0.60121 0.50472
0.0001 0.0001 0.0001 0.0001 0.0001

Q31 1.00000 0.57457 0.48278 0.65745 0.53013

0.0 0.0001 0.0001 0.0001 0.0001
Q32 0.57457 1.00000 0.61145 0.64822 0.59695
0.0001 0.0 0.0001 0.0002 0.0001

Q33 0.48278 0.61145 1.00000 0.49244 0.55624
0.0001 0.0001 0.0 0.0001 0.0001

Q34 0.65745 0.64822 0.49244 1.00000 0.66774
0.0001 0.0001 0.0001 0.0 0.0001

Q35 0.53013 0.59695 0.55624 0.66774 1.00000
0.0001 0.0001 0.0001 0.0001 0.0
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