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ABSTRACT

Two activities will dominate information systems department activities in the 1990s: assessing
information technology innovations and facilitating the diffusion of technologies into organizations.
Recently, researchers have suggested that diffusion theory may improve our understanding of the
adoption process. This paper examines the validity of Rogers’ optional adoption decision model of

diffusion.

INTRODUCTION

Often successful implementation of information tech-
nologies (IT) depends on the adoption decisions of individual
organizational members. This is especially true of knowl-
edge workers who often adopt IT without the intervention, or
even knowledge, of management. Whether technology is
authorized by a formal authority or spontaneously adopted,
managers must manage its introduction.

A recent survey reveals the importance of managing this
process. Information system (IS) executives and general
managers listed “facilitation of organizational learning and
use of information technology™ and “facilitation of manage-
ment of end-user computing” among the most critical issues
they expect to face [2]. Zmud [10] proposed that two activi-
ties will dominate IS department activities in the 1990s:
recognizing and assessing information technology innovations
and facilitating the diffusion of technologies into an organi-
zation. Despite much effort, researchers know little about
why organizational members adopt some technologies and
not others [2][6]. Recently, researchers have suggested that
diffusion theory may improve our understanding of the
adoption process [3][6].

Based on over 3,000 studies, Rogers [9] developed sev-
eral diffusion process models. Central to this paper is his
optional adoption decision model [9]. It describes the adop-
tion decision of people who are free to adopt or reject an
innovation. The optional adoption decision model includes
five stages— knowledge, persuasion, decision, implementa-

tion, and confirmation. In the knowledge stage a person
becomes aware of an innovation. In the persuasion stage
the person actively seeks information about the innovation
and forms an initial impression. In the decision stage a
person either adopts or rejects the innovation. In the imple-
mentation and confirmation stages a person uses the inno-
vation and seeks confirming data. The model also proposes
how communication channels, information sources, and
innovation attributes affect the decision process for early
and late adopters.

People seek or receive information about the technol-
ogy from two different communication channels. Rogers
proposes that mass-media channels are more effective than
interpersonal channels in communicating awareness during
the knowledge stage. Interpersonal channels are more ef-
fective in the persuasion stage because they allow for
feedback. In addition, mass-media channels are more im-
portant at all stages for earlier adopters and interpersonal
channels more important for later adopters.

People seek or receive information about the technol-
ogy from either local or cosmopolitan sources. Rogers
argues that cosmopolitan sources are important at the
knowledge stage while local sources are more important at
the persuasion stage. Also, cosmopolitan sources are more
important at all stages for earlier adopters and local sources
are more important for later adopters.

Rogers proposes that the outcome of the adoption
decision can be explained, in part, by members’ perceptions
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of five innovation attributes [9].

1. Relative advantage is the degree to which an inno-
vation is perceived as being better than the idea it supersedes
[9, pp.213].

2.  Compatibility is the degree to which an innovation
is perceived as consistent with the existing values, past ex-
periences, and needs of potential adopters (8§, pp. 223].

3. Complexity is the degree to which an innovation is
perceived as relatively difficult to understand and use [9,
pp.230].

4. Trialabilitv is the degree to which an innovation
may be experimented with on a limited basis [9, pp.231].

5. Observability is the degree to which the results of
an innovation are visible to others [9, pp.232].

Two previous studies examined Rogers’ optional deci-
sion model and established the validity of the five stages
[3][5]. This paper examines the impact of adopter class (early,
late, and non-adopter), communication channels (mass-me-
dia and interpersonal), information sources (local and cos-
mopolitan), and innovation attributes on implementing an
information technology within an organization.

METHOD

We selected a simple random sample of 53 faculty from
the colleges of business and law (combined faculty of 200).
The sample included 34 adopters and 19 non-adopters. Non-
adopters were faculty who had considered but then rejected
the innovation. We selected the colleges of business and law
because both had adopted the innovation and were now
providing institutional support for it. However individual
faculty were free to adopt or reject the innovation.

The innovation was Wordperfect 5.1 which included 51
improvements over previous versions. These included an
equation editor, a table creation feature, enhanced printer
support, pull-down menus, and support for a mouse. The
previous upgrade of Wordperfect, version 5.0, had not been
well received by many in the subject population because they
felt it offered little advantage over the previous version but
was more complex.

We collected data through interviews and questionnaires.
The questionnaire elicited data regarding the importance of
communication channels and information sources during the
knowledge and persuasion stages. It also included an evalua-
tion of WordPerfect 5.1 derived from a questionnaire devel-
oped by Moore and Benbasat [§]. It included eight attributes—
Rogers™ original five and three developed by Moore and
Benbasat— image, results demonstrability, and voluntariness
of the adoption decision.

RESULTS

This section reports the results on the impacts of com-

munication channels, information sources, and innovation
attributes on the technology adoption decision process.

Innovativeness of Wordperfect 5.1

A significant question regarding this study is whether
Wordperfect 5.1 constitutes an innovation in the subjects’
minds. Rogers’ defines an innovation as an idea which is
new to a person. An idea is new if the person has not learned .
enough about the idea to have formed an opinion about it.
For those subjects who had not previously used a version of
Wordperfect, version 5.1 would likely be new enough to be
considered an innovation. The question is whether version
5.1 was new enough to previous users of Wordperfect to be
considered an innovation. If someone regards the upgrade
decision as automatic and the new version as aknown quantity
then it could not be considered an innovation.

An indication that this was not the case would be if
previous users considered the decision important enough to
investigate Wordperfect 5.1 before adopting. Active infor-
mation seeking occurs during the persuasion stage of the
decision model. To determine how many users passed through
the persuasion stage, lists of activities the subjects engaged
in regarding Wordperfect 5.1 were compiled from the inter-
views. Three judges then classified each of the activities into
the five stages in the adoption decision model. A subject was
considered to have passed through a stage if one or more
activities were classified into that stage for that subject. A
more detailed description of this analysis is available in
Hightower [5].

Of the 23 people who had used previous versions of
Wordperfect, only five did not pass through the persuasion
stage. Three of these said that they automatically upgrade
when new versions are released. The other two received the
new version from the college unrequested.

The remaining 18 felt a need to evaluate the new version
before deciding whether to adopt. One concern among pre-
vious users was whether the new version would be more
difficult to use. As one subject put it:

...I knew there were some features that it would
have but the first thing I checked is to see if they were
going to complicate my life.

Others were looking for solutions to what they felt were
deficiencies in previous versions:

We had a concern. We do a lot of stuff with math
symbols and equations and using 5.0 with equations
was a real problem. We were looking at alternative
programs ... and we found out that 5.1 ... had math
capabilities.

So for most of the previous users, the adoption of ver-
sion 5.1 was significant enough that they actively sought
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information prior to making their adoption decision. That
would indicate these subjects did not take the decision
lightly and considered version 5.1 new enough that they
needed additional information to form an opinion about it.

Use of Communication Channel

The study evaluated the following communication
channel hypotheses.

1. Mass-média channels should be more important
than interpersonal channels in the knowledge stage for all
potential adopters.

2. Interpersonal channels should be more important
than mass-media channels in the persuasion stage for all
potential adopters.

3. Only early adopters will consider mass-media
channels as more important than interpersonal channels in
both the knowledge and persuasion stages.

On the questionnaire, all subjects rated the importance
of communication channels in the knowledge and persua-
sion stages along two five point Likert scales. The depen-
dent variable was the ratio of the mass-media channel to the
interpersonal channel Likert scores. The first two hypoth-

eses would be supported if the mean communication channel
ratio for all subjects were significantly greater than one in the
knowledge stage and significantly less than one in the per-
suasion stage. The third hypothesis would be supported if the
mean communication channel ratio over the knowledge and
persuasion stages was greater than one only for early adopt-
ers.

Of the sample of 53 faculty, 34 adopted WordPerfect 5.1
and 29 passed through both the knowledge and persuasion
stages. We ranked these adopters by the length of time to
adopt the innovation after its introduction at the two col-
leges. We defined early adopters as those whose time to
adoption was less than the median time.

The data do not support the first two hypotheses. The
overall sample mean communication channel ratio at the
knowledge stage (1.27) is not significantly greater than 1 (p
= .1558 ). The overall sample mean at the persuasion stage
(0.95) is not significantly less than 1 (p = .6297).

A significant stage-adopter interaction (p = .0634) sup-
ported the third hypothesis. The profile graph in Figure 1
suggests that only early adopters consider mass-media chan-
nels more important than interpersonal channels in both the

Figure 1
Communication Channel Factor Plot
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knowledge and persuasion stages. late adopters consider
interpersonal channels more important than mass-media
channels in the persuasion stage. Non-adopters considered
interpersonal channels more important than mass-media
channels in both the knowledge and persuasion stages.

In summary, while the descriptive statistics supported
the first two hypotheses, the sample mean ratios were not
statistically significant from one. However, the data do sup-
port the third hypothesis.

Information Source Results

The study evaluated the following information source
hypotheses.

1. Cosmopolitan sources should be more important
than local sources in the knowledge stage for all potential
adopters.

2. Local sources should be more important than cos-
mopolitan sources in the persuasion stage for all potential
adopters.

3. Only early adopters will consider cosmopolitan
sources as more important than local sources in both the
knowledge and persuasion stages.

On the questionnaire, all subjects rated the importance
of information sources in the knowledge and persuasion
stages along two five-point Likert scales. The dependent
variable was the ratio of the cosmopolitan to local sources
Likert scores. The first two hypotheses would be supported if
the mean information source ratio for all subjects was sig-
nificantly greater than one in the knowledge stage and
less than one in the persuasion stage. The third hypothesis
would be supported if the mean information source ratio at
the knowledge and persuasion stages was greater than one
only for early adopters.

The overall mean information source ratio (1.47) at the
knowledge stage is significantly greater than one (p = .0559)
as suggested by Rogers’ theory. That is, the subjects per-
ceived cosmopolitan sources to be more important than local
sources. However, the subjects also perceived cosmopolitan
sources to be more important at the persuasion stage (1.34)
although the overall ratio is not significantly different from
one. This is contrary to Rogers’ theory that suggests that the
overall information source ratio should have been less than
one for the persuasion stage.

The third information source hypothesis was supported

Figure 2
Information Source Factor Plot
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(p=.0078). The factor plot is shown in Figure 2. Tukey multiple
comparisons show that the mean information source ratios are
significantly different for early and late adopters. Early adopters
rated cosmopolitan sources as significantly more important

" than local sources; the sample mean was 2.22. Late adopters
rated cosmopolitan sources slightly more important than local
sources; the sample mean was 1.22. Non-adopters rated local
sources as significantly more important than cosmopolitan
sources; the sample mean was 0.69.

In summary, the study supported Rogers’ claim that
cosmopolitan sources are more important than local sources
at the knowledge stage. The data do not support Rogers’
claim that local sources are more important at the persua-
sion stage. Finally, only early adopters rate cosmopolitan
sources more important than local sources at both the
knowledge and persuasion stages.

Innovation Attributes Results

Rogers claims that potential adopters evaluate an inno-
vation on five attributes— relative advantage, compatibility,
trialability, observability, and complexity. Rogers also pro-
poses that these five attributes (or some subset) will dis-
criminate between adopters and non-adopters.

We factor analyzed the data from the 28 item innova-
tion attributes questionnaire to determine whether the subjects
evaluated the innovation on the five attributes suggested by
Rogers. We dropped seven observations because of incom-
plete responses.

Because the instrument measured eight constructs
(Rogers’ five attributes and Moore and Benbasat’s three
attributes), eight factors were retained. Also, since we did
not expect orthogonal factors, we used an oblique PROMAX
rotation that produced a simple structure. All eight factors
had eigenvalues greater than one and accounted for 79% of
the variance. The factor structure showed only minor dis-
crepancies from that of Moore and Benbasat.

Because an oblique rotation may produce correlated
factors, we tested the factors for high collinearity. The
condition index for the eight factors of 2,10 suggests a low
degree of collinearity [1, pp.104].

We included eight factors in a stepwise discriminant
analysis to discriminate between adopters (both early and
late) and non-adopters. The discriminant analysis retained
only three factors: relative advantage (p < .0001), results
demonstrability (p <.0001), and voluntariness (p < .0051).
Of Rogers’ five innovation attributes, only relative advan-
tage significantly discriminated between adopters and non
adopters.

We used a jackknife procedure to develop the cross
validation hit matrix in Table 1. Table 1 shows that the
discriminant model successfully classified 12 of the 14 non-
adopters and 29 of the 31 adopters.

Table 1
Classification Hit Matrix

Observations Classified as

Non-adopter Adopter Total
Non-adopter 12 2 14
85.72% 14.29%
Adopters 3 29 32
9.38%  90.62%
Total 15 31 46
Priors 0.3043 0.6957

Figure 3 shows a three dimensional scatter plot of the
classification data. The graph visvalizes the discriminant
function’s classification results [4]. The axes are the three
significant factors from the discriminant analysis. The plot
represents correctly classified adopters by balloons and cor-
rectly classified non-adopters by flags. Faculty who were
classified by the discriminant analysis as adopters but did not
adopt WordPerfect 5.1 are represented by crosses. Faculty
who were classified as non-adopters but did adopt
WordPerfect 5.1 are represented by pyramids.

Figure 3 shows that correctly classified adopters (bal-
loons) have high scores on relative advantage and results
demonstrability and cluster in the northwest sector. High
scores {above zero) on the results demonstrability factor
mean that the relative advantages of WordPerfect 5.1 are
easy to communicate to others. High scores (above zero) on
the relative advantage factor mean that WordPerfect 5.1 can
significantly improve faculty productivity. Correctly classi-
fied non-adopters (flags) have low scores on relative advan-
tage and results demonstrability and cluster more toward the
southeast and east sectors. It is less clear that voluntariness
can discriminate between the adopters and non-adopters.
However, no non-adopters have low voluntariness scores
while several adopters do. High scores on voluntariness
(above zero) mean the faculty member felt the decision was
not voluntary.

Figure 3 shows that the two non-adopters misclassified
as adopters (crosses) had higher relative advantage scores
than properly classified non-adopters. Both subjects expressed
an interest in using the WordPerfect 5.1 but the effort required
to learn it discouraged them.

Figure 3 shows that the three adopters misclassified as
non-adopters (pyramids) all had lower relative advantage
scores than properly classified adopters. Two misclassified
adopters had lower results demonstrability scores than prop-
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Figure 3
Three-Dimensional Scatter Plot of Classification Data

Voluntarilress

~e

~ e ma

Resvult
Denonstrability

Relative Advantage

Actual
Adoptar Non-adopter
Adopter Balloon Cross
Class11l1ed 3s
1
Non—adopteri Pyramic Flagz

Plllars represent ¢roup centrolds

erly classified adopters and one had a much lower
voluntariness score. The adopter with low relative advan-
tage, low results demonstrability, and low voluntariness
(mideast sector) adopted under pressure when his department
decided to adopt WordPerfect 5.1.

In summary, there is partial support for Rogers’ innova-
tion attributes. While the factor analysis uncovered Rogers’
five innovation attributes, only one attribute— relative ad-
vantage— discriminated between adopters and non adopters.
In short, adopters thought WordPerfect 5.1 offered signifi-
cant and demonstrable advantages and felt that they were
given little choice in the adoption decision. Non-adopters did
not consider WordPerfect 5.1 to have significant and demon-
strable advantages and felt that they had a choice in the
adoption decision.

DISCUSSION

When considering the results of this study the reader
should consider two limitations. First, the sample size is
small. This makes it more difficult to find significant statisti-

cal results. Second, Rogers’ model is a generalized concep-
tual model and may not apply in all situations. Because this
study is limited to one organization and one innovation, it is
impossible to draw generalized conclusions regarding the
validity of the model in organizational settings. However,
the results suggests that the model may be useful in under-
standing the diffusion process in organizations. Even for
those cases when the model was not accurate, the results are
informative.

Adoption-Decision Process

That the stage model seems to be valid for this innova-
tion is promising. One implication for managers is that they
may identify the stage that people are in by observing their
activities. They can then influence the decision process by
responding to peoples’ information needs at each stage of
the process.

The adoption process begins with the knowledge stage.
One thing a manager can do to speed the diffusion process is
to create awareness of the innovation throughout the social
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system. It is not necessary at this point to convince people to
adopt or reject. The goal is simply to give potential adopters
an awareness of the innovation and an idea of its purpose.

After awareness is created, the manager should watch
for information seeking activity that indicates a person is in
the persuasion stage. This will occur at different times for
different people. As people enter the persuasion stage, a
manager should provide information supporting the decision
the manager desires. The information would have greater
impact since the person is in an information seeking mode. It
is especially important to identify those people who tend to
be early adopters at this stage since they influence the decisions
of others. Early adopters tend to be eager to try new ideas and
are often opinion leaders with regard to the innovations they
adopt {8, pp.248-249].

The implementation and confirmation stages have re-
ceived less attention from researchers than the knowledge
and persuasion stages. Little is known about people’s behav-
ior during these stages. However, some guidelines can be
gleaned from what is known.

During implementation the adopter implements the in-
novation. The manager should take a proactive approach to
facilitating this process. Making people aware of how to
acquire the innovation and how to receive technical support
and training can ease the implementation phase. Some adopt-
ers in this study became frustrated when they had decided to
adopt Wordperfect 5.1 and then could not get the software
from the college. As one faculty member put it:

...the purchase process here at the university is
elongated and from budget request...to university
approval...is sometimes a year...

Others decided to adopt and obtained the software but
found it too complex and so did not use it.

During the confirmation stage, adopters and non-adopt-
ers alike re-evaluate their decisions. Managers should continue
to provide information even after people’s adoption decisions
are made. In this study a Wordperfect newsletter served this
purpose. Many adopters learned new features of the package
from the newsletter. This reinforced the decisions of adopters
and caused some non-adopters to reconsider. If the manager
wishes to change a person’s decision, the confirmation stage
would be an ideal time to attempt this.

One thing that became clear during the interviews is that
organization members’ decision processes are separate from
the adoption decision process of the organization. In fact,
awareness and persuasion began for some faculty members
before management was even aware of the innovation. Sev-
eral subjects in this study lamented the slow decision making
of the organizational authorities:

...I’'mnot sure if the college...is always the first, is
always quick to adopt the latest version...I think we

were using it before the college had officially sanc-
tioned us to use it.

The college takes so long to get these things...I
upgrade it myself...

Often organization members’ attitudes or even their
adoption decisions about an innovation may be made before
management is aware of the innovation. By the time the
organization authorizes the innovation, many people, espe-
cially those who tend to be early adopters, may already have
made their adoption decisions. Since early adopters often
influence the extent to which an innovation diffuses, it may
be too late for management to affect the diffusion process.
Managers should not wait for the organization’s formal
decision to be made before they begin to sell the innovation.
A manager’s ability to influence the decision process will be
greatest in the first two stages.

Communication channels and information sources

Mass-media channels were not more important than
interpersonal channels in the knowledge stage. This incon-
sistency with Rogers’ model is probably due to the impact
of the social system. In organizations, interpersonal chan-
nels play a more important role in spreading awareness
because of the close interaction among its members [3].
Several subjects stated during the interviews that they had
first heard of WordPerfect 5.1 from either colleagues or the
administrative staff.

Interpersonal channels were not more important than
mass-media channels in the persuasion stage. This was
probably because of two important mass-media channels
within the college— a Wordperfect newsletter and the
availability of popular computer magazine reviews. These
reviews were very influential and tended to offset the strong
influence that interpersonal communication channels have.
As a result, faculty members used both mass-media and
interpersonal channels equally at the persuasion stage.

Rogers” hypothesis that cosmopolitan sources are more
important in the knowledge stage was supported. However
contrary to Rogers, cosmopolitan sources were also more
important in the persuasion stage. Many faculty members
relied on published software reviews to evaluate WordPerfect
5.1. Also, several faculty collaborated electronically with
colleagues outside the social system. Thus, software com-
patibility often became an issue. Many faculty members
learned about the innovation from these cosmopolitan
sources. This also would increase the importance of cosmo-
politan sources in the persuasion stage.

Consistent with Rogers, early adopters relied more
heavily on cosmopolitan sources than did late adopters or
non-adopters. Cosmopolitan sources were more than twice
as important than local sources for early adopters. Cosmo-
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politan sources were as important as local sources for late
adopters. Only non-adopters relied on local sources more
than cosmopolitan sources. Given the college’s pressure to
use Wordperfect 5.1, local sources may have been less than
enthusiastic about WordPerfect 5.1. As one subject who did
adopt the innovation stated when asked if he would have
switched if the college had not standardized on WordPerfect
5.1
Absolutely not ...I simply have to conform to
whatever the requirements of the office in order to
work with other people, in order to work with the
clerical staff and that’s the main reason why [ use it.

Managers should make an attempt to know the types of
communication channels and information sources their
people use. A wealth of information regarding information
technology is available in the popular press. In previous
diffusion research this type of information was not considered
very influential in forming peoples’ opinions. However,
based on the results of this study, this does not seem to be as
true with information technology. One important way of
keeping pace with rapid changes in technology is through
reviews and articles published in popular magazines.

While managers obviously cannot control their workers’
access to this information they can use it to their advantage.
By seeking articles that promote the direction they wish the
diffusion process to take and developing a forum by which
these articles can be circulated the manager may be able to
influence the diffusion process.

The importance of the organizational newsletter in this
study suggests another way that managers can influence the
diffusion process. The purpose of the newsletter was to
educate the user community on various features of the
package and to address common questions or problems.
Many of those interviewed mentioned they had learned
features through the newsletter. This was true before adop-
tion in the persuasion stage and after adoption during the
confirmation stage.

While the organizational environment and nature of the
technology may suggest changes in the model, much of
what Rogers model says about communication channels and
information sources remains useful. Cosmopolitan sources
are most influential early in the decision process and for
early adopters. While mass-media channels are relatively
more important than in the previous research, interpersonal
channels are equally important. The optional decision model
suggests that one way to speed the diffusion process is to
concentrate on those people who tend to be early adopters.
These people tend to be influential for other adopters espe-
cially if they are opinion leaders.

Innovation Attributes
People base their adoption decisions on their percep-

tions of an innovation’s attributes. Their evaluation is based
on what effect they perceive the innovation will have on
them. To encourage people to adopt an innovation, managers
should pay attention, not to what the innovation means to the
organization, but what the innovation means to the people
who will be using it.

In this study, the innovation’s relative advantage and
results demonstrability and voluntariness of the adoption
decision distinguished adopters from non-adopters. Consis-
tent with previous research, relative advantage was the most
important attribute used to judge the innovation [8, p.220].
What constitutes a relative advantage is unique to each
innovation.The following quotes suggest a major relative
advantage of WordPerfect 5.1 in the college of business.

...to have better laser support I went to
WordPerfect.

The problem is there is no printer support available
for [a competitor’s product]...the laser printer is not
connected directly to it and so I don’t have a choice.

It would be useful to determine what constitutes a rela-
tive advantage for the people in an organization before de-
termining what technologies to promote or how to promote
them. For the faculty members in this study, compatibility
with colleagues and administrative staff was another relative
advantage for Wordperfect 5.1. Although most subjects dis-
liked the complexity of Wordperfect 5.1, many adopted to be
compatible. A word processor that provided compatibility
with staff and colleagues but eliminated much of the com-
plexity would have met the needs of the organization mem-
bers more closely. An executive version of Wordperfect was
available for a lower price than Wordperfect 5.1. Had man-
agement evaluated the needs of the organization members
more closely they might have been able to provide a less
complex alternative that was perceived to have the same
relative advantage at a lower cost than Wordperfect 5.1.

The appearance of voluntariness in the discriminant
function is interesting. The choice of word processor by
faculty members was not dictated by the organization. How-
ever, many subjects felt they had little choice, adopting to
remain compatible with the administrative staff or to receive
technical support. On the other hand, Leonard-Barton found
that, even when the use of a technology is mandated by
management, users may choose to under-use or misuse it [8].
Different people regard the voluntariness of their choices
differently.

In summary, Rogers’ optional adoption decision model
can help managers understand the diffusion of technology in
their organizations. Managers can influence the decision
process by providing the right information at different stages
of the decision process. Managers should be aware of the
different information sources and communication channels
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that their people use. Managers can also gauge the potential
success of a technology by understanding the users’ percep-
tions of the technology in terms of its attributes. Finally,
managers should be aware that an individual’s decision pro-
cess does not necessarily coincide with that of the organiza-
tion. A manager should continuously monitor the informa-
tion seeking behavior of their workers especially those who
tend to be early adopters.

REFERENCES

[1] Belsley, D.A., Kuh E., and Welsch R.E., Regression
Diagnostics, John Wiley & Sons, New York, 1980.

[2] Brancheau, J.C. and Wetherbe, J.C., “Key Issues in
Information Systems Management,” MIS Quarterly,
Volume 11, Number 1, 1987, pp.23-45.

[3] Brancheau, J.C. and Wetherbe, J.C., “The Adoption of
Spreadsheet Software: Testing Innovation Diffusion
Theory in the Context of End-User Computing,” Infor-
mation Systems Research, Volume 1, Number 2, 1990,
pp-115-143.

[4] Elliott M., Hightower, R.T. and Chan, K.C., “An Ex-
ploratory Data Analysis Approach to Qualitative Re-
sponse Modeling Using SAS/IML and SAS/Graph
Software,” Proceedings of the 15th Annual SAS Users
Group International Conference, Nashville, Tennessee,
1990, pp.660-665.

[5] Hightower, R.T., Diffusion of Information Technology
in Organizations: A Test of Rogers’ Optional Adoption-
Decision Model, Unpublished Dissertation, Georgia State
University, 1991.

[6] Kwon, T.H. and Zmud R.W., “Unifying the Fragmented
Models of Information Systems Implementation,” In R.
J. Boland Jr. & R. A. Hirchheim (Ed.), Critical Issues in
Information Systems Research, Jobn Wiley & Sons Ltd,
New York, 1987.

[7]1 Leonard-Barton, D., “Implementing Structured Software
methodologies: A Case of Innovation in Process Tech-
nology,” Interfaces, Volume 17, Number 3, 1987, pp.6-
17.

[8] Moore, G and Benbasat, 1., “Development of an Instru-
ment to Measure the Perceived Characteristics of
Adopting an Information Technology Innovation,” In-

Jormation System Research, Volume 2, Number 3, 1991,
pp.192-239.

[9] Rogers, EM., The Diffusion of Innovations, The Free
Press, New York, 1983.

[10]1Zmud, R.W., “An Examination of ‘Push-Pull” Theory
Applied to Process Innovation in Knowledge Work,”
Management Science, Volume 30, Number 6, 1984,
pp.727-738.

ABOUT THE AUTHORS

Ross Hightower is an Assistant Professor of Manage-
ment at Kansas State University. He received his B.S. in
chemical engineering at the University of Florida and his
M.S. and Ph.D. with majors in decision sciences from Geor-
gia State University. His main areas of interest are in com-
puter mediated communication systems, diffusion of tech-
nology, and managerial problem solving. He has published
in the Organizational Behavior Teaching Review. He is a
member of ORSA/TIMS and the Decision Sciences Institute.

Harvey J. Brightman is Regents Professor of Decision
Sciences at Georgia State University. He received his B.S. in
mechanical engineering from the University of Connecticut,
his M.S. in management engineering from Rensselaer Poly-
technic Institute, and his Ph.D. from the University of Mas-
sachusetts with a major in management science. His main
areas of interest are managerial problem solving/decision
making and the improvement of university level teaching.
Dr. Brightman has published over 60 articles in scholarly
and professional journals. He is the author of Problem
Solving: A Logical and Creative Approach and Group
Problem Solving: An Improved Managerial Approach, both
translated into Japanese. He has also written two books on
statistics. Dr. Brightman is a past president and a Feliow of
the Decision Science Institute.

ACKNOWLEDGEMENT

The authors would like to thank Mr. D. Green and Ms.
Angelia Wilson for their help with the data collection and
instrument design.

Journal of Information Technology Management, Volume V, Number 1, 1994 19



