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ABSTRACT

A TEACHER'S DUAL ROLES AS A CLIENT AND CHANGE AGENT:
AN EXAMINATION OF THE ADOPTION OF AND TEACHING WITH
HYPERMEDIA TECHNOLOGY

By

Ma. Leticia C. Altamirano

Researchers have focused little attention on college teachers'
experiences in using new computer technology. Instructional designers and
educational technologists should know how college faculty make use of
computers to be able to approach the instructional problems which college

teachers might experience in adopting new technology.

This qualitative research study focused on a teacher educator, and the
dynamics of her teaching when using a new hypermedia technology. In
investigating the dynamics of her teaching, the study viewed how the teacher
undertook the role of a client as she pursued her teaching tasks while
incorporating the use of a technological innovation. Simultaneously, the
study also investigated how the teacher portrayed the change agent’s role, as
she introduced the technological innovation to her students and helped them

use it as a means to learn about the course's subject matter.
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The findings of this study revealed that the teacher experienced two
simultaneous diffusion processes, which were influenced highly by what the
teacher brought with her to technology use. In addition, the teacher's role as
a client in innovation use is comprised of three subsequent phases, namely,
the adoption of innovation use, the integration of inovation use into the
lessons, and the learning of tools and equipment in relation to innovation
use. Moreover, as a change agent, the teacher primarily focused her tasks on

planning, implementing, and assessing student technology use.

Major conclusions include that, in teaching the course, the teacher
portrayed dual roles as she experienced two simultaneously occurring
diffusion of innovation processes. Throughout the two diffusion processes,
the teacher received timely support to aid her with the software and hardware
aspects of technology use. The help which the teacher received while being a
client also supported her needs as she pursued her role as a change agent.
Because of this, the teacher's instructional role primarily focused on gaining a
better perspective of innovation use through interactions with colleagues and
learning from their similar experiences. In addition, the teacher was able to
direct her attention to innovation use while teaching her course. Finally, the
teacher's portrayal of her role as a client in one diffusion process went well
beyond the usual connotation of the term since she was an active,
autonomous, and assertive user of innovation and learner of technological

tools.
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CHAPTER ONE
INTRODUCTION

This is a study about the dynamics of a teacher's use of hypermedia
technology for teaching purposes. I described how a teacher first learned to
use a cutting-edge computer program and then incorporated it into her
teaching as she planned, implemented, and assessed student technology use.
The instructor used the Student Learning Environment program .(a
hypermedia application) and the appropriate hardware to teach a portion of a
course on teaching methods. I investigated how she assumed two roles in the
adoption process. First, I investigated her role as a client as she adopted a new

technology. Second, I studied her role as change agent.

The Context: Educational Computer Technology

Since the 1950s, when people began to use computers for instructional
purposes, the features of programs have changed dramatically. As we all
recognize, new technological hardware and software are being developed
every day. It seems difficult to believe how the first computer programs for
educational purposes functioned because of the dramatic evolution of these

programs through the years.
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The first features of instructional computer programs were patterned
after printed programmed instruction. The earliest instructional computer
programs, which were developed in 1950s and 1960s, allowed users to move
along the program if they obtained a correct answer. Each answer had
corresponding comments. Moreover, every user had access to practically the
same text and answers. The only feature which could change was the amount

of time a user could spend on a material.

Now computer technology is relatively sophisticated in comparison to
the early days. Presently, users are able to experience much more from
instruction via computer. For instance, in some educational computer
programs, users can branch from a page to any other page in the same group,
or to a page in another set. Moreover, branching may not only take the user to
another printed page but may show the user a picture or a video segment. In
addition, the type of feedback may be written, drawn (with graphic tools),
heard (for example, the instructor's voice which is live or was recorded), or
seen (like a video segment from a videotape player/ monitor or a laser disc

player/ monitor).

The first uses of computers for instructional purposes were as tutors
(Lepper and Gurtner, 1989; Suppes, 1966). As a tutor, the teaching computer
took an objective role. The tutor did not insult or embarrass the user.
Students proceeded at their own pace, while the computer maintained its

patience (Lepper & Gurtner, 1989). This idea of having a student
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interact with a computer on a one-to-one basis seemed to have been

influenced by the vision of some people that

". .. in a few more years millions of schoolchildren will have access to
what Philip of Macedon's son Alexander enjoyed as a royal
prerogative: the personal services of a tutor as well-informed and
responsive as Aristotle.” (Suppes, p. 207)

Through the years, teachers have involved their students in using
computers in three ways: 1) as tutorials: to diagnose individual skills and to
provide instruction on an individualized basis; 2) as ancillary materials: to
provide supplementary information or activities to the lessons taught in class
(Naron and Estes, 1986); and 3) as teaching aids: to assist teachers as they
taught their lessons. In some classes, teachers combine these uses and have

students use computers on an individual basis as part of the class time.

The Educational Problem:
Integrating Technology into Classrooms

According to Cuban (1986), educators have been accused of being slow
to make use of innovative technologies like computers. He said that most
often critics blame teachers for their slowness to respond. Moreover, he
observed that even when studies documented the computer’s effectiveness,
teachers were reluctant to make use of the technology. Cuban mentioned that
there seems to be a pattern of teacher complaints about the flaws in the

technology and counter complaints by critics that the teachers are not using
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the tool enough. He stated that these arguments produced specific criticism of

administrators and teachers:

"Such surveys would unleash mild to harsh criticism of administrators
who left costly machines in closets to gather cobwebs, or stinging
rebukes of narrow-minded, stubborn teachers reluctant to use learning
tools that studies had shown to be academically effective. Once limited
classroom use had been established, teacher-bashing (as the British
label it) produced a series of sharp critiques blaming intransigent
teachers for blocking improvements through modern technology."

(p-5)

But Cuban revealed that the surveyors asked administrators about the
teacher’s use of technology. They did not ask classroom teachers who might
know what technology is needed based on their personal and practical

experiences.

Should the teachers be blamed for the lack of use of technological
innovations in schools? On the contrary, teachers have not been resistant to
change. In fact, according to Cuban, teachers traditionally have not avoided

change:

"Since the mid-nineteenth century the classroom has become home to
a succession of technologies (e.g., textbook, chalkboard, radio, film, and
television) that have been tailored to the dimensions of classroom
practice. Yet the teacher has been singled out as inflexibly resistant to
"modern” technology, stubbornly engaging in a closed-door policy
toward using new mechanical and automated instructional aids.” (p. 3)

The question becomes how to maintain the tradition of using new
technologies in the schools in the age of computers. How can we foster the

use of the latest computer technology in the schools?
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The General Research Problem:
egrati ogy in College Classroo

Computers and other related pieces of technological equipment are
becoming more visible in classrooms. In addition, researchers are studying
teachers and their use of computers in the classrooms. Some teachers on all
grade levels have begun to use computer technology in their teaching.
However, most researchers have reported on the use of computers in
elementary (Dawson, 1998; Chernow, 1997; Edwards, 1997; Guha, 1997;
Lecuyer, 1997; Stephen, 1997; Frase, 1996), middle (Cooperman, 1998; Duarte,
1997; Gullett, 1997; Houx, 1997; Owens, 1997), and high schools (Cato, 1997;
Fuchs, 1997; McClure, 1996), and collectively on two or more levels (Durham,
1997; Gay, 1997; Thomas, 1996; Bitner, 1994; Hadley and Sheingold, 1993;
Sheingold and Hadley, 1990; Olson and Eaton, 1986). Only Cooper Enyi (1997),
Robertson (1997), Thorpe (1997), Dagostino, (1996), Heid (1995), and Aworuwa

(1994) have looked at college instructor’s use of computers.

Instructional designers and educational technologists should know
how college faculty make use of computers to be able to approach the
instructional problems which college teachers might experience in adopting
new technology. This research study aims to address this problem by looking
into various aspects of classroom teaching with the use of computer
technology as a teaching aid. I hope that the findings from this study will
help instructional designers in higher education to begin to create
instructional theories, models, and representations of use of computer

technology in college teaching.
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ecific roblem;
tegratin tting-edge Technology in College Classrooms

Researchers have focused little attention on teachers' experiences in
using very new computer technology. This problem is continuous because
new computers and new software applications appear daily. The focus of this
study is how college teachers incorporate the use of cutting-edge technology
into their teaching. Specifically, this research study focused on a teacher
educator, and the dynamics of her teaching when using a new computer
technology, that is, a hypermedia program. In investigating the dynamics of
her teaching, the study viewed how the teacher undertook the role of a client,
that is, how she pursued her teaching tasks while incorporating the use of a
technological innovation. Simultaneously, the study also investigated how
the teacher portrayed the change agent’s role, as she introduced the
technological innovation to her students and helped them use it as a means

to learn about the course's subject matter.

The concept of 'hypermedia’ was the result of combining aspects of
multimedia environments for educational purposes and the hypertext-type
software (Lampert and Ball, 1990). Thus, one can say that hypermedia was
conceptualized in the 1940s (Chia-Shing and Moore, 1996) because the notion
of hypertext was influenced by a system called "memex" which Vannevar
Bush had conceptualized around that time (Lampert and Ball, 1990).
According to Chia-Shing and Moore (1996), a hypermedia system is
characterized by two qualities. First, a hypermedia system has the ability to
provide information in a non-linear fashion. According to Chia-Shing and
Moore, "The informational fragments in the hypermedia environment are

linked based on users' real-time decisions, not on a predetermined sequence.”
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Second, a hypermedia system provides information in a variety of formats,

such as text, graphics, and video.

According to Chia-Shing and Moore, the computer industry developed
hypermedia systems by integrating data bases with multimedia systems.
Eventually, the industry built hypermedia systems which served as authoring
tools such as 'Hypercard' or communication tools such as the various
internet applications. In the area of commerce, establishments like museums
and publishing companies use hypermedia systems as resource or
presentation tools. Inspired by the various developments of the use of
hypermedia systems in commerce and industry, more and more educators
began to use these systems for instructional purposes (Chia-Shing and Moore,
1996). More recently, hypermedia systems have been hailed as "one of the
most promising media for future educational reform" (Chia-Shing and

Moore, 1996; Campoy, 1992; Dede; 1992).

If educational technologists are to help college teachers make use of
brand new computer technology, they must know how professors will react
when confronted with new systems such as hypermedia. Educational
technologists must be aware of the factors that influence professors and the
dynamics of the process of adoption to facilitate effective and efficient use of
new systems. This investigation joins the few studies which have looked at
the dynamics of the use of new technology and how the teacher's background,
experiences, and intentions related to her implementation of computer use in

the classroom.
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An Overview of the Study

This is a case study of an experienced college instructor who for the first
time used hypermedia, a state-of-the-art computer technology, as an aid to
teach her students how to teach mathematics. The instructor used the
Student Learning Environment (SLE) program (a hypermedia application)
and the appropriate hardware to teach a portion of a course on teaching
methods. The study intends to describe how the teacher first learned to use
this cutting-edge computer program and incorporated its use into her
teaching, planned to use it, and actually implemented parts of it to teach in
severai segments of the methods course. 1 was interested in finding out how
the instructor would pursue her classroom teaching as a first-time user of this
state-of-the-art computer technology. Initially, the primary question pursued
in this study was: What are the dynamics involved in a teacher’s use and
integration of state-of-the-art computer technology into her classroom
teaching? As the study developed, this question narrowed down to the
following: What are the issues surrounding the dual role of the teacher as a
change agent and a client? Thus, in this qualitative investigation, 1 focused
on the instructor's perceptions of computer use in her course, observations of

the class activities, and analyses of class materials and students’ projects.
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Origin of the Study

Why a study on a teacher's perceptions of computer use in her
teaching, and the duality of her role in the use of the computer technology?
Initially, I was very much intrigued and fascinated by the new technologies
that people were developing. My initial encounters with computer
technology were in college in the Philippines when I had my very first
computer courses. The first course was an introduction to computers and the
second was an application of computer use in business settings. I associated
using computers with doing mathematics and I loved working with
numbers. Then when I worked in a bank, I had the opportunity to use a
computer spreadsheet. In both school and work experiences, my encounters
with the computer was minimal because there were very few computers
available. When I came to the United States to pursue my graduate
education, I had the opportunity to use the computer again as a student and
student employee. In all of these experiences, I used IBM-compatible

computers.

After receiving a master's degree in Learning and Cognition, I had an
opportunity to learn to use a Macintosh computer and specifically, the
HyperCard program, which was just released at that time. I also enjoyed draw
and paint programs. Since then, I was inclined to use Macintosh computers
and was fascinated by the user-friendliness and compatibility of the programs.
In my masters and doctoral programs I learned about Basic and Logo, and I
became interested in wanting to understand the uses of technology, and

meaningful ways that teachers have taught with them.
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My fascination with computer technology, which influenced me to do
a research study on computer use, has now become a second reason to a much
more important purpose. I have become interested in the users of the
computers, specifically the teachers who use these machines for teaching
purposes. This interest started when I worked as a graduate assistant for the
Mathematics and Teaching through Hypermedia (or M.A.T.H.) project. As ]
worked on technical tasks for the M.A.T.H. project, I encountered videotapes
of Drs. Lampert and Ball, who had taught mathematics to fifth-grade and
third-grade children, respectively. Later on, given the opportunity to observe
Dr. Ball actually teach a mathematics methods course to preservice teachers
using the hypermedia, I noticed a purposeful instructor who encouraged her
students to be the same with regard to their own learning. Through her use
of the hypermedia in teaching prospective teachers how to learn about
learning to teach, I observed how Dr. Ball intricately intertwined hypermedia
use into the purposes of her lessons. Observing Dr. Ball's Teacher Education
class was my first personal encounter with a teacher who actually integrated
technology use to classroom instruction and learning. Her use of technology
per se came second as it remained supportive of the purposes of the lessons.
Thus, when I heard that other mathematics methods instructors were going
to use the hypermedia in their classes, I jumped on the possible opportunity
to observe one of the teachers. I was granted a wonderful and exciting

opportunity which led me to do this research study.
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CHAPTER TWO
REVIEW OF THE LITERATURE

A Teacher's Roles in a Diffusion of

Technological Innovation in Education

This review is to achieve the following main objectives: 1) to explain
the framework and the vocabulary used to understand the problem, and to
clarify the method of analysis; and 2) to relate this study to similar empirical
work and to distinguish it from other recent research since the study was

done in 1994.

This study is concerned primarily with how college teachers
incorporate the use of cutting-edge technology into their teaching. While
focusing on the dynamics of a teacher educator's use of a hypermedia
program in teaching a mathematics methods course, the study's main
questions include: 'What is the teacher's role as a client as she pursued her
teaching tasks while incorporating the use of a technological innovation?'
and 'How did the teacher portray her role as a change agent as she introduced
the technological innovation to her students and helped them use it as a

means to learn about the course's subject matter?’

11
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Thus, following are the parts of this literature review. First, a general
overview: diffusion and diffusion of technological innovation are explained
featuring the work of Rogers in the sections entitled 'What is diffusion of
innovation?,’ 'Who is a client?,’ and 'Who is a change agent?,’ respectively
(see Table 2.1). Second, I summarize diffusion of technological innovation in
the educational arena according to Havelock in the sections entitled ‘What is
diffusion of innovation in education?,’ 'Who is the teacher as client?,' and
'Who is the teacher as change agent?,’ respectively. Third, I provide recent
research information related to learning and use of hypermedia technology in
the final section entitled The current knowledge pertaining to teacher's

learning and use of technology.'

TABLE 2.1
THE GENERAL DIFFUSION OF INNOVATION FRAMEWORK

The General Diffusion of Innovation Framework

Questions Aspects of Diffusion Subcomponents
What 1s diffusion of A. Definitions of
innovation? diffusion (Rogers, 1983,
1995)

B. Components of a
diffusion process
(Rogers, 1983, 1995)

C. Definition of

technology (Rogers,
1983, 1995)

D. Characteristics of
technological
innovation (Rogers,

1983)
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"Who is a client?

A. Potential adopter:

1. Time-oriented
innovator (Rogers, 1983,
1995)

2. Decision-maker
a. Stages of a decision-
making process

b. Types of decisions
(Rogers, 1983, 1995)

c. Consequences of
decisions made about

an innovation
(Rogers, 1983, 1995)

B. Potential beneficiary
(Kettner, Daley, and
Nichols (1985)

Who is a change agent?

A. Change agents as
linkers (Rogers, 1983,
1995)

B. Change agents who
bring about change for
the clients' welfare
(Rogers, 1983, 1995)

1. Factors which help a
change agent achieve
her goals in bringing
about a client to adopt
an innovation

The General Diffusion of Innovation Framework

w is_di i innovation?

This section presents the general topic of diffusion of innovation in

order to give readers a broad perspective about the concept and to set the base

for the more specific area of diffusion of innovation in education. The

researcher chose to summarize Everett M. Rogers' ideas about the matter

since he has examined it in an indepth fashion, based on a broad range of

situations and experiences of people from different walks of life. To this date,
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the very first edition of Rogers book, Diffusion of Innovations, in 1962 has
undergone three revisions. Rogers specified how the trend of his thoughts
and writing changed and these shifts were based on approximately 4,000
publications published on the topic of diffusion. In his latest revision (1995),
the author, while asserting a critical stance, examined the established

diffusion concept for its flaws and inadequacies as a way to develop new ideas

about diffusion.

This section on the general description of diffusion of innovation
consists of four parts (see Table 2.2): The subsection on Definitions of
diffusion describes a broad diffusion process. Components of a diffusion
process defines elements of a program in which a diffusion of innovation
process in involved. Definition of technology describes the hardware and
software aspects of a technological innovation. Finally, Characteristics of
technological innovation pertains to the attributes of an innovation which

influence a client's rate of adoption.
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TABLE 2.2
WHAT IS DIFFUSION OF INNOVATION?

What is Diffusion of Innovation?

Aspects of Diffusion Basic Elements
A. Definitions of diffusion (Rogers, ® process
1983, 1995) e communication
* new ideas

e social change

'B. Components of a diffusion process | ® innovation

(Rogers, 1983, 1995) e communication channels
® time

® social system

C. Definition of technology (Rogers, | ® software

1983, 1995) ¢ hardware
D. Characteristics of technological ¢ relative advantage
innovation (Rogers, 1983) ¢ compatibility

e complexity
e trialability
e observability

Definitions of diffusion. Rogers (1983, 1995) defined diffusion in three
inclusive ways, namely, (1) it is a process which involves communication
that occurs over time and among the constituents of a unit, and (2) includes
new ideas involving some degree of uncertainty. (3) Diffusion brings about

social change in the organization and purpose of the unit.

Components of a diffusion process. The diffusion process has four

main components, namely, innovation, communication channels, time, and
the social system. These components are elements of every study or program
involving diffusion of an innovation. Taking each element at a time, an

innovation is a concept, thing, or a way of life which a person or social system
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intending to adopt perceives as new. As he defined the concept of newness

further, Rogers (1995) explained that

"Newness in an innovation need not just involve new knowledge.
Someone may have known about an innovation for some time but not
yet developed a favorable or unfavorable attitude toward it, nor have
adopted or rejected it. "Newness" of an innovation may be expressed
in terms of knowledge, persuasion, or a decision to adopt.” (p. 11)

A communication channel is an approach or method used in an
exchange of information from one person or unit to another individual or
unit. Because diffusion is an activity focused on the interchange of new ideas
from one person to another, the activity itself is comprised of four
components, namely, the innovation, a person or social system
knowledgeable about the innovation, a person or social unit unfamiliar with
the innovation, and the communication channels bridging the gap between

these two groups of people.

Then, the concept of time, which is essential, is present in three aspects
of the diffusion process. First, the person who goes through an innovation-
decision process spends time passing through the phases involved in finding
out and learning about the innovation, weighing its aspects, and deciding on
its use. More specifically, there are five stages involved and these are
knowledge, persuasion, decision, implementation, and confirmation.
Second, the classifications contained in the adopter categories are based on the
time a person decides to accept or decline an innovation. These categories
include innovators, early adopters, early majority, late majority, and laggards.
Third, the concept of time is observed in the measure called rate of adoption.

This determines the relative speed individuals of a unit adopt a new idea.
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Finally, a social system is an assemblage or unit which is made up of
interconnected constituents. The members of a social system who may be
individuals or subsystems work collectively in pursuance of a common

resolution.

Definition of technology. There are different kinds of innovations and
technology is one. According to Rogers (1983, 1995), technology is "a design
for instrumental action that reduces the uncertainty in the cause-effect
relationships involved in achieving a desired outcome" (p. 12). Moreover, he
described a technological innovation as having two components, namely,
hardware and software. The hardware portion is a device that serves as
embodiment for the technology and the software aspect relates to the data
supply for the device. To illustrate this, the author depicted the hardware as
computer hardware which is comprised of electrical components and the
metal case to protect them, and the software as computer software which is
made up of codes and commands which people could use to help solve
problems. Although in this illustration, the hardware aspect is very obvious,
which is the case with equipment-type technological innovations, this is not
true with some types of innovations, like a philosophical idea or religious
notion. In addition, although at times the hardware aspect is more

pronounced, at other times, it is the software component.

isti tec ical innovation. Based on research,

technological innovations have five characteristics which help explain the
rate of adoption more than any other qualities (Rogers, 1983), and these are

the following: (1) As people rate an innovation and its alternatives, relative



adantage 1
when comp
sample mea
potential li
present beli
discerns an
dopt. (4) 7
onatnal ru

innovation

Havi
what follow
namely, the
Mtroduyctjr
aracterig
Movation,
ths section
the teacher -
l“ef&ture, i
Hopter g

detai} in th,.

“‘hoiw
Spotenty,
Ptentyy) b

the (h‘em N

Base\r




18

advantage refers to the degree that they perceive an innovation as better
when compared to the others. Prestige, convenience, and satisfaction are
sample measures of this characteristic. (2) Compatibility describes how well a
potential client sees an innovation as being congruent with her past, her
present beliefs, and her needs. (3) Complexity relates to how an individual
discerns an innovation to be simple or complicated to comprehend and
adopt. (4) Trialability pertains to whether an innovation may be tested or not
on a trial run, and (5) observability refers to how well the consequences of

innovation use are evident and comprehensible.

Having provided a general foundation for the review of the literature,
what follows are two important roles present in the diffusion process,
namely, the client and the change agent. Immediately following this
introduction, the topic, Who is a client?, deals with various aspects of the
characteristics of a person or social system that has an intention to acquire an
innovation. Although the portrayal of the client role continues to be broad in
this section of the review, this serves as a stepping stone for comprehending
the teacher's role as a client in the latter part of this chapter. Based on the
literature, the client pursues two general kinds of roles, namely, as potential
adopter and as potential beneficiary. These two roles are described in great

detail in the following section:

Who is a client?

Based on numerous studies, researchers developed models of a client
as potential adopter (Rogers, 1983, 1995; Zaltman and Duncan, 1977) and as
potential beneficiary (Kettner, Daley, and Nichols, 1985). Taking the first one,

the client as a potential adopter takes more or less time to adopt an
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innovation. The classifications involved may be described by the relation
between promptness to adopt and the types of relationships the client has
with other members within her social unit. A person having very good
associations with people tend to adopt an innovation earlier than others. In
this situation, the client is described as being time oriented. A potential
adopter also may be described as a decision maker, who pursues several
phases of learning about an innovation before making the final decision to
adopt or reject it. The client's third role is as potential beneficiary, assessing
the effect of technology use on her. Thus, following are descriptive

elaborations of the client's three roles (see Table 2.3):

TABLE 2.3
WHO IS A CLIENT?
Who is a Client?
Aspects of
Diffusion Subcomponents Basic Elements
A. Potential 1. Time-oriented | ® innovators
adopter innovator ¢ early adopters
(Rogers, 1983, e early majority
1995) ¢ late majority
* laggards
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2. Decision-maker

a. Stages of a
decision-
making process

® perception

¢ motivation

¢ attitude

¢ legitimation

e trial

¢ evaluation

¢ symbolic adoption

¢ adoption or rejection
(Zaltman and Duncan, 1977)

* knowledge

® persuasion

¢ decision

¢ implementation
e confirmation
(Rogers, 1983)

b. Types of ¢ optional innovation-decisions
decisions e collective innovation-decisions
(Rogers, 1983, e authority innovation-decisions
1995) * contingent innovation-decisions
c. Conse- e desirable versus undesirable
quences of e direct versus indirect
decisions made | ® anticipated versus unanticipated
about an
innovation
(Rogers, 1983,
1995)
B. Potential 1. Participants of a| ¢ client system
beneficiary change process ¢ clients involved with the initiator
(Kettner, Daley, [system
and Nichols ¢ clients part of the target system
(1985) ¢ clients as participants of the action
system
The potential adopter: A time-oriented innovator. According to

Rogers (1983, 1995), individuals belonging to a social system differed in the

promptness they adopted an innovation. Because logging the individual

adoption time within a social system was a tedious task, Rogers decided to
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classify people based on adopter categories which delineated innovativeness
according to the following five descriptions: innovators, early adopters, early
majority, late majority, and laggards. Taking each description at a time, first,
daring to take risks, an innovator's main role is as a gatekeeper, being
responsible for bringing and launching in the social system innovative ideas
from the outside boundaries. Innovators mingle with a cosmopolite group
instead of the local network, and with a group of innovators even though
they may be separated by considerable physical distance from one another.
Second, taking leadership among local peers in adopting an innovative idea,
an early adopter's main role is to add certainty to it and manifest its worth to
peers within the local network. Compared to the innovators who belong to a
cosmopolite group, early adopters are an integral part of the local network
and the other members seek them for opinion and advice about an
innovation. Third, the early majority deliberate longer than the innovator
and early adopter before adopting an idea. The early majority have frequent
interactions with the local peers but do not take lead roles within their circle.
Within the social system, they serve as a linkage, being in between the very
early adopters and the ones who lag behind. Fourth, the late majority are
skeptical about the innovation and adopt only after the average number of
people do. Waiting for favorable signs from others who have adopted ahead
of them, the late majority are pressured to adopt due to financial reasons and
by their peers within the local network. Fifth, laggards cling to the traditional.
Segregated from others within the social system, laggards are usually the last
to adopt an innovation; thus, they almost do not hold any opinion
leadership. Being the last to adopt could be due to traditional values and

limited financial resources.
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The potential adopter: A decision maker. The potential adopter’s role

as decision maker is described in two ways, namely, by the decision-making
process a person goes through and by the kinds of decisions she acts on.
Further details about both aspects of the decision-making process are as

follows:

a. The stages of a decision-making process. According to Zaltman and
Duncan (1977), before the decision to adopt or reject an innovation occurs, a
person goes through several stages of the decision process, which include
perception, motivation, attitude, legitimation, trial, evaluation, and symbolic
adoption. Then, the adoption or rejection stage follows after which the final
step, resolution, takes place. In a similar way, Rogers (1983) described a
decision-making process which is comprised of five levels, namely,
knowledge, persuasion, decision, implementation, and confirmation.
Because these two types of processes seem to overlap, following is a
description of the process flow, taking the similarities of both activities into
consideration, where appropriate. Being comprised of more levels than
Rogers', each of Zaltman and Duncan’s decision phases is described first and

interrelated with the corresponding Rogers' levels, when available.

Taking each phase at a time, perception begins the decision process.
For the actual adoption to occur at a later phase, the client needs to perceive
both the need and innovation. A person realizes that an innovation is
important for a specific need only after being thoroughly familiar with the
innovation. The perception phase is characterized by several factors: (1)
Although there are times when investigators impose their own perceptions

in order to attain a fit when classifying them, it is important to insist on the
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client's perceptions. (2) Changes in perceptions are bound to happen as
individuals proceed through the decision process and these changes need to
be taken into account as their influence take place in individuals' behaviors.
(3) It would be helpful to take note of the degree of control a client thinks she
has over the change process. Related to Zaltman and Duncan's perception
phase is Rogers' knowledge level. During this time, an individual learns

about an innovation and how it operates.

In the motivation phase, a client may learn to overcome certain
barriers to change. Two kinds of behaviors which could hinder change from
occurring are: ones which people are comfortably and regularly doing, and
those which people have attained successfully during their first try at working
out a problem. Several factors which could influence the occurrence of
change are the following: (1) The more individuals feel they were deprived
of a need, the more they would pursue change; (2) people willing to change
are the ones who discerned that an innovation is capable of straightening out
their problem; and (3) some prefer change once they feel that they have

control over things which affect them.

In the attitude phase, as people increase their knowledge about an
innovation from inquiring and reading about it, they also begin to develop
beliefs, but are marginal at this time. This stage is comprised of three
components, namely, cognitive, affective, and behavioral. Corresponding to
Zaltman and Duncan's attitude stage is Rogers' persuasion level which takes
place when a potential adopter begins to discern an innovation as agreeable or

not to a present problematic situation.
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The legitimation phase occurs when an individual looks for additional
supporting evidence in order to be certain that a specific action is befitting the
situation for which it was intended. This stage is characterized by social
interaction as the individual resorts to other people either to follow how they
perform an operation or to seek an approval. Related to Zaltman and
Duncan's legitimation phase is Rogers' confirmation level which takes place
when a person acquires more information about an innovation she decided
to take. But this decision may change if she finds out any unfavorable

information about the innovation.

In the trial phase, the client personally tests the innovation before
adopting it completely. In cases where performing actual tests are not
possible, people go through this stage through vicarious experience. Similar
to Zaltman and Duncan'’s trial phase is Rogers' implementation level which
occurs when a potential adopter tries an innovation and revises it where

appropriate.

The evaluation phase is essential before adoption takes place. This
stage involves an analysis of the advantages and disadvantages of using an
innovation. Corresponding to Zaltman and Duncan's evaluation phase is
Rogers' decision level which occurs when an individual discerns the benefits
and drawbacks of using an innovation through communication with peers.
The individual tries to prepare oneself for'any adverse repercuss<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>